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FOREWORD

Toshiba C2MOS IC Family

The Toshiba C2MOS family is a group of all-purpose CMOS
digital ICs which are composed of materials having various logic
functions. They not only can be used for industrial electronics
equipment and home electronics equipment but also have applica-
tions in a variety of fields.

CMOS devices have such features as low power consumption, a
single power supply, a wide operating voltage range and a high noise
margin. In addition, they have epoch-making characteristics which
conventional ICs do not have. They have recently established a firm
position as all-purpose logic elements in conjunction with TTL and
LSTTL.

Since the introduction of the C2MOS IC in 1972, Toshiba has
made every effort to develop products which are more reliable and
less expensive.

Meanwhile, with respect to product standardization, Toshiba
marketed B series products (conform to EIA/JEDEC international
standards) domestically for the first time in April 1978. Then in
January 1982, Toshiba became the first in Japan to develop and mass
produce a compact, thin type, mini flat C2 MOS and has continued to
be a world leader in the field of CMOS IC development.

Currently, in the Toshiba C2MOS family, in addition to 149
types of standard dual inline devices, 55 types of mini flat devices
are available.

In addition to this publication, there is a separate edition availa-
ble which contains High Speed C2MOS data book. Please use it
along with this publication.



IMPORTANT NOTICES

The circuit examples illustrated herein are pre-
sented only as a guide for the performances or the
applications of our products.

Keep in mind that no responsibility is assumed
by TOSHIBA for its use, nor for any infringements
of patents or other rights of the third parties which
- may result from its use, and that no license is
granted by implication or otherwise under any patent
or patent rights of TOSHIBA.

Toshiba reserves the right to make changes to
any product for improving reliability, function or
other characteristics.
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TC4000 Series

PRODUCT NAME FUNCTION Page
TC4000BP DUAL 3 INPUT NOR GATE PLUS INVERTER 75
TC4001BP /TC4001BF QUAD 2 INPUT NOR GATE 80
TC4001UBP QUAD 2 INPUT NOR GATE 83
TC4002BP /TC4002BF DUAL 4 INPUT NOR GATE 80
TC4006BP 18-STAGE STATIC SHIFT REGISTER 86
TC4007UBP DUAL COMPLEMENTARY PAIR+ INVERTER ’ 90
TC4008BP 4-BIT FULL ADDER 94
TC4009UBP HEX BUFFER/CONVERTER (Inverting Type) 97
TC4010BP HEX BUFFER/CONVERTER (Non-Inverting Type) 97
TC4011BP/TC4011BF QUAD 2 INPUT NAND GATE 101
TC4011UBP QUAD 2 INPUT NAND GATE 83
TC4012BP /TC4012BF DUAL 4 INPUT NAND GATE 101
TC4013BP/TC4013BF DUAL D-TYPE FLIP FLOP 104
TC4014BP 8-STAGE STATIC SHIFT REGISTER 108
TC4015BP /TC4015BF DUAL 4~-STAGE STATIC SHIFT REGISTER 112
TC4016BP /TC4016BF QUAD BILATERAL SWITCH 115
TC4017BP /TC4017BF DECADE COUNTER/DIVIDER 119
TC4018BP PRESETTABLE DIVIDE-BY-'"N'" COUNTER 124
TC4019BP/TC4019BF QUAD AND/OR SELECT GATE 129
TC4020BP /TC4020BF 14 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 132
TC4021BP 8-STAGE STATIC SHIFT REGISTER 135
TC4022BP OCTAL COUNTER/DIVIDER 139
TC4023BP/TC402 3BF TRIPLE 3 INPUT NAND GATE 101
TC4024BP/TC4024BF 7 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 144
TC4025BP /TC4025BF TRIPLE 3 INPUT NOR GATE 80
TC4027BP /TC4027BF DUAL J-K MASTER-SLAVE FLIP-FLOP 147
TC4028BP/TC4028BF BCD-TO-DECIMAL DECODER 151
TC4029BP PRESETTABLE UP/DOWN COUNTER 154
TC4030BP/TC4030BF QUAD EXCLUSIVE-OR GATE 160
TC4032BP TRIPLE SERIAL ADDER (Positive Adder) 163
TC4034BP 8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL IN/OUT 168

BUS REGISTER
TC4035BP 4=-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER 173
TC4036BP 4 WORD x 8 BIT STATIC RAM 178
TC4038BP TRIPLE SERIAL ADDER (Negative Adder) 163
TC4039BP 4 WORD x 8 BIT STATIC RAM 178
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TC4000 Series (Continued)

PRODUCT NAME FUNCTION Page
TC4040BP /TC4040BF 12 STAGE RIPPLE~CARRY BINARY COUNTER/DIVIDERS 184
TC4042BP /TC4042BF QUAD CLOCKED "D'" LATCH 187
TC404 3BP QUAD 3-STATE NOR R/S LATCH 191
TC4044BP /TC4044LBF QUAD 3-STATE NAND R/S LATCH 195
TC4047BP LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR 199
TC4049BP /TC4049BF HEX BUFFER/CONVERTER (Inverting Type) 206
TC4050BP /TC4050BF HEX BUFFER/CONVERTER (Non-Inverting Type) 206
TC4051BP/TC4051BF SINGLE 8-CHANNEL MULTIPLEXER/DEMULTIPLEXER 209
TC4052BP /TC4052BF DIFFERENTIAL 4-CHANNEL MULTTPLEXER/DEMULTIPLEXER 209
TC4053BP/TC4053BF TRIPLE 2-CHANNEL MULTIPLEXER/DEMULTIPLEXER 209
TC4054BP LIQUID-CRYSTAL DISPLAY DRIVER (4-Segment) 213
TC4055BP LIQUID-CRYSTAL DISPLAY DRIVER (BCD TO 7-Segment) 217
TC4056BP /TC4056BF LIQUID-CRYSTAL DISPLAY DRIVER (BCD TO 7-Segment) 217
TC406 3BP /TC406 3BF 4-BIT MAGNITUDE COMPARATOR 292
TC4LO66BP /TC4066BF QUAD BILATERAL SWITCH 296
TC406 8BP /TC406 8BF 8 INPUT NAND/AND GATE 230
TC4069UBP /TC4069UBF HEX INVERTER 233
TC4071BP /TC4071BF QUAD 2 INPUT OR GATE 236
TC4072BP /TC4072BF DUAL 4 INPUT OR GATE 236
TC4073BP /TC4073BF TRIPLE 3 INPUT AND GATE 239
TC4075BP /TC4075BF TRIPLE 3 INPUT OR GATE 236
TC4076BP 4-BIT D-TYPE REGISTER 242
TC4077BP/TC4077BF QUAD EXCLUSIVE-NOR GATE 247
TC4078BP /TC4078BF 8 INPUT NOR/OR GATE 250
TC4081BP /TC4081BF QUAD 2 INPUT AND GATE 239
TC4082BP DUAL 4 INPUT AND GATE 239
TC4085BP DUAL 2-WIDE 2 INPUT AND-OR-INVERT GATE 253
TC4LOB6BP 4-WIDE 2 INPUT AND-OR-INVERT GATE 256
TC4093BP /TC409 3BF QUAD 2 INPUT NAND SCHMITT TRIGGER 260
TC4094BP /TC4094BF 8-BIT SHIFT-AND-STORE BUS REGISTER 263
TC4099BP /TC4099BF 8-BIT ADDRESSABLE LATCH 269
TC40102BP 8-STAGE PRESETTABLE DOWN COUNTER (2-Decode BCD Type)| 274
TC40103BP 8-STAGE PRESETTABLE DOWN COUNTER (8-Bit Bynary Type)| 274

4-BIT BIDIRECTIONAL SHIFT REGISTER WITH 3-STATE
TC40104BP OUTPUTS 283
TC40107BP DUAL 2 INPUT NAND BUFFER/DRIVER 289
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TC4000 Series (Continued)

PRODUCT NAME FUNCTION Page
TC40117BP PROGRAMMABLE DUAL 4-BIT TERMINATOR 292
TC40160BP PROGRAMMABLE DECADE COUNTER WITH ASYNCHRONOUS CLEAR | 297
TC40161BP PROGRAMMABLE BINARY COUNTER WITH ASYNCHRONOUS CLEAR | 297
TC40162BP PROGRAMMABLE DECADE COUNTER WITH SYNCHRONOUS CLEAR 297
TC4016 3BP PROGRAMMABLE BINARY COUNTER WITH SYNCHRONOUS CLEAR | 597
TC4O174BP /TC40174BF HEX "D"-TYPE FLIP-FLOP 305
TC40175BP /TC40175BF QUAD "D'"-TYPE FLIP-FLOP 309
TC40192BP PRESETTABLE BCD UP/DOWN COUNTER 313
TC40193BP PRESETTABLE BINARY UP/DOWN COUNTER 313
TC40194BP 4-BIT BIDIRECTIONAL SHIFT REGISTER WITH RESET 283
TC4500 Series

PRODUCT NAME FUNCTION Page
TC4501BP TRIPLE GATE (Dual 4 Input NAND+ 2 Input NOR/OR) 320
TC4502BP STROBED HEX INVERTER/BUFFER 324
TC4508BP DUAL 4-BIT LATCH 328
TC4510BP /TC4510BF PRESETTABLE BCD UP/DOWN COUNTER 333
TC4511BP /TC4511BF BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 339
TC4512BP/TC4512BF 8-CHANNEL DATA SELECTOR 343
TC4514BP 4-BIT LATCH/4-T0-16 LINE DECODER (High) 346
TC4515BP 4-BIT LATCH/4-T0-16 LINE DECODER (Low) 346
TC4516BP /TC4516BF PRESETTABLE BINARY UP/DOWN COUNTER 351
TC4518BP/TC4518BF DUAL BCD UP COUNTER 357
TC4519BP 4~BIT AND/OR SELECTOR 363
TC4520BP /TC4520BF DUAL BINARY UP COUNTER 357
TC4521BP 24-STAGE FREQUENCY DIVIDER 366
TC4522BP PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (BCD) 371
TC4526BP /TC4526BF PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (Binary) 371
TC4527BP BCD RATE MULTIPLIER 379
TC4528BP/TC4528BF DUAL MONOSTABLE MULTIVIBRATOR 385
TC4530BP DUAL 5-INPUT MAJORITY LOGIC GATE 389
TC4531BP 12-BIT PARITY TREE 392
TC4532BP 8-BIT PRIORITY ENCODER 395
TC4538BP/TC4538BF DUAL PRECISION MONOSTABLE MULTIVIBRATOR 399
TC4539BP /TC4539BF DUAL 4-CHANNEL DATA SELECTOR/MULTIPLEXER 404
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TC4500 Series (Continued)

PRODUCT NAME FUNCTION Page
TC4543BP/TC4543BF BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 407
TC4555BP DUAL BINARY TO 1-OF-4 DECODER/DEMULTIPLEXER (High) 412
TC4556BP /TC4556BF DUAL BINARY TO 1-OF-4 DECODER/DEMULTIPLEXER (Low) 412
TC4560BP NBCD ADDER 416
TC456 1BP 9'S COMPLEMENTER 421
TC4572BP /TC4572BF HEX GATE (4 INVERTER+ 2 Input NOR + 2 Input NAND) 425
TC4583BP DUAL SCHMITT TRIGGER 428
TC4584BP /TC4584BF HEX SCHMITT TRIGGER 432
TC4585BP 4-BIT MAGNITUTE COMPARATOR 435
TC5000 Series

PRODUCT NAME FUNCTION Page
TC5001P 4-DIGIT DEGADE COUNTER 439
TC5002BP BCD TO 7-SEGMENT DECODER/LED DRIVER 449
TC5012BP/TC5012BF HEX NON-INVERTING 3-STATE BUFFER 454
TC5018p 4-BIT BINARY COUNTER/CLOCK GENERATOR 457
TC5020BP HEX LOW-TO-HIGH VOLTAGE TRANSLATOR 461
TC5022BP BCD TO 7-SEGMENT DECODER/LED DRIVER 449
TC5023BP 16-CHANNEL MULTIPLEXER 464
TC5024BP QUAD 3-STATE NON-INVERTING BUFFER 467
TC5025BP QUAD 3-STATE NON-INVERTING BUFFER 467
TC5026BP DECADE COUNTER 471
TC5027BP BINARY COUNTER 475
TC5029BP QUAD 2-INPUT NAND OPEN DRAIN GATE (N-CHANNEL) 479
TC5032P 6-DIGIT DECADE COUNTER 482
TC5036E; 17-STAGE HIGH SPEED FREQUENCY DIVIDER (DYNAMIC) 491
TC5037P 4-DIGIT DECADE COUNTER 495
TC5043P CR TIMER 502
TC5048p 17-STAGE HIGH SPEED FREQUENCY DIVIDER (DYNAMIC) 491
TC5050P DUAL 50/64~STAGE STATIC SHIFT REGISTER 509
TC5051P 4-DIGIT DECADE COUNTER 511
TC5052P 4-DIGLIT DECADE COUNTER 511
TC5053P 4-DIGIT UP/DOWN DECADE COUNTER 518
TC5054P 4-DIGIT UP/DOWN DECADE COUNTER 518
TC5064BP HEX HIGH VOLTAGE BUFFER WITH INHIBIT 523
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TC5000 Series (Continued)

PRODUCT NAME FUNCTION Page
TC5065BP HEX HIGH VOLTAGE BUFFER WITH INHIBIT 523
TC5066BP 7-LINE HIGH VOLTAGE BUFFER 527
TC5067BP 7-LINE HIGH VOLTAGE BUFFER 527
TC506 8BP BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 531
TC5069BP BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 531
TC5070P 6 DIGIT UNIVERSAL COUNTER ''999999" 537
TC5071P 6 DIGIT UNIVERSAL TIMER '995959" 537
TC5072P 6 DIGIT UNIVERSAL TIMER '"595999" 537
TC5090AP 8-BIT A/D CONVERTER 551
TC5091AP 8-BIT A/D CONVERTER (WITH ANALOG MPX.) 563
TC5092AP 13-BIT A/D CONVERTER (WITH ANALOG MPX.) 576
TC7400 Series

PRODUCT NAME FUNCTION Page
TC7400BP QUAD 2-INPUT POSITIVE NAND GATE 587
TC7404UBP HEX INVERTING BUFFER 590
TC7476BP DUAL J-K MASTER SLAVE FLIP FLOP 593
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

FUNCTION SELECTION TABLE

FUNCTION DEVICES
NAND TC4011BE/BF,TC4011UBP, TC4012BE/BF , TC4023BE/BF, TC4 068BE/BF , TC74 00BP
NOR TC4000BP, TC4001 BE/BF, TC4 001UBP, TC4002BE/BF,TC4025BE/BF, TC4 078 BP /BF
AND TC4068BE/BF,TC4073BE/BF, TC4081BE/BF ,TC4082BP
g OR TC4071BE/BF,TC4072BE/BF, TC4 075BE/BF, TC4 07 8BE/BF
B INVERTER TC4007UBP,TC4 009UBP,TC404 9BE/BF , TC4 06 9UBE UBF,TC74 04UBP
B BUFFERS TC4009UBP ,TC4010BP, TC4049EE,BF, TC4050BE/BF
] 3-STATE TC4502BP, TC5012BE/BF , TC5024 BP , TC5025BP
S OPEN DRAIN |TC4&0107BP,TC5029BP,TC5064BP, TC5065BP, TC5066BP,TC5067BP
TC401 9BR/BF,TC4030BE/BF, TC4 07 7BE/BF, TC4 08 5B, TC4086BP, TC4501BF,
MULTIFUNCTION TC4519BP, TC4530BP, TC4 57 2BE/BF
SCHMITT TRIGGER |TC4093BE/BF,TC4583BP, TC4584BF, BF
LEVEL SHIFTER TC4009UBP , TC401 OBP,, TC 404 9BE/BF, TC4050BE,/BF , TC5 020BP
FLIP-FLOP TC4013BE/BF . TC4027BE/BF, TC40174BE/BF, TC4017 5BE/BF, TC7476BP
LATCHES TC4042BE/BF,TC4043BP, TC4 04 4BE/BF, TC4099BE BF , TC4508BP
MULTIVIBRATORS TC4047BP, TC4528 BE/BF, TC4 538BE,“BF
DECODERS TC4028BE/BF ,TC4514BP,TC4515BP,TC4555BP, TC4556BE, BF
DISPLAY LED TC4511BE/BF,TC5002BP,TC5022BP
DRIVER cD TC4054BP, TC4055BP, TC4056BE,/BF , TC4 54 3BE/BF
DIGITRON TC5068BP, TC5069BP
ENCODER TC4532BP
SHIFT TC4006BP, TC4014 BP,TC4 01 5BE/BF, TC4021BP, TC4034BP, TC4035BF, TC4 094 BE/BF,
REGISTERS TC40104BP,TC401 94BP,TC5050P
STORAGE TC4076BP
TC4029BP, TC40161BP, TC40163BP, TC40193BP, TC4516BE/BF, TC4 520BE/BF,
BINARY TC5018BP, TC5027 BP
DECADE TC402 9BP, TC40160BP, TC40162BF, TC4 0192 BP, TC451 0BE/BF, TC4518BE/BF,

TC5026BP

COUNTERS DIVIDER

TC4020BE/BF,TC4024BE/BF,TC4040BE/BF, TC4521BP, TC5036 P, TC504 8P

DIVIDE-BY-"N"

TC4018BP,TC40102BP, TC40103BP,TC4522BPF,TC4 526BE/BF

N-DIGIT DECADE

TC5001P,TC5032P, TC5037P, TC5051P, TC5052P, TC5053P, TC5054 P,
TC507 0P

OTHER TC4017BE/BF ,TC4 022BP
TIMERS TC5045P, TC5071F,TC507 2F

MULTI- ANALOG TC4051BE/BF ,TC4 052BE /BF , TC4053BE, ‘BF

PLEXERS | DIGITAL TC4512BE/BF ,TC4539BE/BF, TC502 3BP

. ADDER TC4008BP, TC4032BP , TC4 038BP , TC4 56 0BP

= [comparaTOR TC4063BE,/BF , TC4 58 5BP

g E PARITY TREE TC4531BP - ’
5 2 |RATE MULTIPLIER |TC4527BP

%5 [0S COMPLEMENTER |TC4561BP

MEMORIES (RAM)

TC4036BFP,TC4039BP

A/D CONVERTERS TC5090AP,TC5091 AP, TC5092AP
ANALOG SWITCH TC401 6BE,/BF ,TC4 06 6B /BF
OTHER TC40117BP

TOSHIBA -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

OUTLINE

1. C2MOS IC Family

1.1

CMOS and C2MOS

"CMOS" is an abbreviation of "Complementary Metal Oxide Semi-
conductor", and "Complementary' means to combine P-channel type MOS
FET and N-channel type MOS FET complementarily. The CMOS circuit
configuration, since its announcement at ISSCC in 1963, attracted
a large expectation for its performance with super-low power con-
sumption and operation at low voltage, and after such process as
settlement of production problems through the ion implantation
process, reduction in pattern size through circuit research, etc.,

has now been established as one field of integrated circuits.

At present, use of CMOS LSI in electronic calculators, clocks, etc.
is remarkable. In addition to these LSI, the features of CMOS

are also very attractive in the field of so-called industrial
electronic equipment including measuring and control equipment,
business machines, etc., and it may be said to be a matter of course

that CMOS logic family is demanded.

To respond these need promptly, TOSHIBA has put CMOS logic element
on sale as CZMOS IC Family.

c2M0S is an abbreviation of "Clocked CMOS'", which is one of the CMOS
circuit configurations. This type of circuit was made public by
Toshiba at ISSCC in 1973 and since then, it has been applied to
mainly sequential circuits of TOSHIBA's MSI and LSI as it becomes

an extremely powerful circuit means.

15 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Therefore, C2MOS is used as the general name of TOSHIBA CMOS ICs

including combined circuits without clocked gate used.

1.2 TOSHIBA C2MOS Family

C2MOS Family products shown below are made available from TOSHIBA

for use in all sorts of equipment.

TOSHIBA
c2mMos

~— Standard
€2M0S

— High-speed
c2mos

L— New High-
speed
C2M08

— TC4000B Series
Compatible with RCA's CD4000B Series

— TC4500B Series
Compatible with MOT's MC14500B Series

|- TC5000B/TC5000 Series
TOSHIBA's original series

‘- TC7400B Series
Compatible with TTL 54/74 Series

TC4OHOOO Series
Compatible with TTL 54/74 Series

TC50H000 Series

TOSHIBA's original series

— TC74HCO0 Series
Compatible with TTL 54/74 Series

I— TC74HC4000 Series
Compatible with RCA's CD400OB Series

—TC74HC4500 Series
Compatible with MOT's MCl4500B Series

L. TC74HCTO00 Series
Input level is compatible with TTL

TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Further, the Mini-Flat Package (MFP) C2MOS Family products are
also available from TOSHIBA to satisfy demands of equipment for

compact size and light weight.

— TC4O00BF Series

— Standard +— TC4500BF Series
€2MOS Type

L— TC5000BF Series

TOSHIBA MFP High-speed — TC40HOOOF Series
c2M0S Family C2M0S Type

L— TC50HO0OF Series

— TC74HCOOF Series

New High-speed
~ C2MOS Type

—— TC74HC4000F Series

‘'— TC74HC4500F Series

1.3 Standard Construction of Model No. of CZMOS Family Products

TC 4011 BP
L P: Plastic package

F: Mini flat package
"B" Series standard product

Part No.

TOSHIBA C2ZMOS
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

1.4 TOSHIBA B Series CZMOS

TOSHIBA B Series CZMOS have ratings and characterisitcs
satisfying EIA/JEDEC standards; definitely speaking, they have

basic characteristics shown below:

o A wider operating supply voltage range of 3 " 18V.
o Guaranteed electrical characteristics under 3 supply voltage con-
ditions of 5V, 10V and 15V.

o Buffer structure adopted for all outputs

o 2 inputs of LTTL (Low Power TTL) and 1 input of LSTTL (Low Power
Shottkey TTL) can be directly driven.

Noise Immunity: 1V (Min) @ Vpp = 5V *1
2V (Min) @ Vpp = 10V
2.5V (Min) @ Vpp = 15V

*1  "UB" Series products and some products including analog switch,

level shifter, etc. have different noise margines.

TOSHIBA 18



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

2. Operational Principle and Features of CMOS

Basic circuit and structure of CMOS

Inverter circuit is taken as an example of CMOS basic circuit. CMOS
inverter, as shown in Fig. 2-1, consists of the common input terminal
shared by P-channel enhancement (normally off) type MOS FET and N-channel
enhancement type MOS FET and the common output terminal shared by each
drain.

As shown in the same figure, CMOS inverter uses P-channel and N-
channel MOS FETs complementarily.

Usually, the source of P-channel MOS FET is connected to Vpp (+supply)
and the source of N-channel MOS FET is connected to Vgg (usually GND).

Fig. 2-2 illustrates the cross section using the basic process.

N-type silicon is used as substrate for CMOS basic process.

VoD For normal P-channel MOS FETs , P-type

A impure material is selectively diffused in
P-CHANNEL FET the domain of N-type substrate to form the
D source and the drain. For CMOS, however,
et D OUTFUT since N-channel MOS FET is also required to
[e] N-CHANNEL FET be formed in same substrate, after form-
ing P-type island domain (P-well) in N-type

Vss substrate by means of ion implanation,

N-channel MOS FET is formed in this P-well.

Fig. 2-1 Circuit Diagram And P-channel MOS FET is formed in the sub-

0S I t
of CMOS Inverter strate outside of this island domain.

Vop IN ouT Vss

i i
F— 1 Y

EN R ES ] Ll AN ERERERE X OXIDE FILM
— P-WELL
P-CHANNEL MOS TR N-CHANNEL MOS TR
—

N

AL WIRING

CHANNEL STOPPER
N SUBSTRATE

Fig. 2-2 Structural Cross Section of A% Gate CMOS
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

N-type substrate and P-well are separated (reverse biased) by Vpp and
Vgg. Therefore, P-channel and N-channel FETs operate independently each

other with no mutual interferences.

Fig. 2-2 is the basic cross section of CMOS inverter. The static

protection circuit is inserted in the input gate as shown in Fig. 2-3 for

Tk g

the actual products.

INPUT INPUT GATE A

N-SUBSTRATE

\—0 Vop

Fig. 2-3 CMOS Input Protection Circuit

Fig. 2-4 shows the equivalent circuit of CMOS inverter including the
input protection circuit and the parasitic circuits. Fig. 2-4 actually

represents the circuits of TC4069 UBP and TC7404 UBP.

o/ DD
p3 EDe D1,D2; Input protection diode
D1¥ - X L S ; Input protection resistor
N M ° D3,Dy; Parasitic diode formed by
R L* ouT P-channel MOS FET
X T I Ds,De; Parasitic diode formed by
kD5 & Ds N-channel MOS FET
" Vs s D7 ; Parasitic diode formed by
P-well

Fig. 2-4 CMOS Inverter taking Parasitic Circuits into Consideration

Although the diodes inserted in the equivalent circuit are all re-~
verse bias during operation without causing any interferences for normal
circuit operation, caution should be observed since degradation and damage
of the elements may be resulted by making those diodes forward biased when
the power supply is connected with reverse polarity or the interface is

driven roughly.

TOSHIBA - 20
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2.2 Basic characteristics of CMOS
CMOS is a classification based on the circuit configuration and the
characteristics of each MOS FET actually used are equal to common enhance-
ment type FETs.
Therefore, in the case of CMOS also, the characteristics of P-channel
and N-channel MOS FETs can be basically approximated by Shockley's equation.
Ips = K [2Vps(Vgs - Vp) - Vps2], Vps < Vgg = VT ..... (2.1)
Ipg = K (Vgg - Vp) 2 , Ups 2 Vgg = VT ..... (2.2)
Ips = 0 > Ves s Vr ceee (2.3)
Where the constant K is
K = W . Eox .
2L tox
L ;  Channel length
W ; Channel width
Eox ;3 Dielectric constant of gate oxide film
tox ; Thickness of gate oxide film
u ; Mobility of electron or positive hole
VDS ; Potential difference between drain and source
Vgs ; Potential difference between gate and source
Vr ; Threshold voltage
Using the above approximation equations Vpo(Vo)
(2.1) v (2.3), the basic characteristics are ~ \\\
Vas
explained below taking inverter as an example. / Vps
s . Vrp l
(1) Transfer characteristic of inverter
Vin Vout
The input voltage, the output voltage and Von
the power supply voltages are assumed to be \ v
Ds
+ 1 ively. Vas
ViN, Voyr and +Vp volts respectively Ny ‘//
The threshold voltages are assumed to be Ves(oV)
Vrp for P-channel FET and Vry for N-channel

FET respectively.

Fig. 2-5 Relationships of
‘Various Bias
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Here, Vrp is considered to have negative value and Vyy to have positive
value. As it is clear from Fig. 2-5, Vpg and Vgg which appeared in
equations (2.1) ™V (2.3) are

Vps = Vour » Ves = VINn
for N-channel FET.

So, equations (2.1) Vv (2.3) can be rewritten as shown below.

Ipsy = Ky [2Vour(Vin-VT®)-Voyr?l,  Vour < VIN - Vry ... (2.4)
Ipgn = Ky (Viy = Vpu)? > Vour 2 VIN - VIN ... (2.5)
Ipgy = 0 s VIN g VN ... (2.6)

On the other hand, since
Vps = Vo - Vour AND Vgg = Vg - Viy
for P-channel, equations (2.1) ~ (2.3) can be rewritten as follows.

Ipsp = Kpl2(Vo=Yoyr) (Vo=Vy~ | Vop | )= (Vo-Voup) 213

Voutr > VIN + lVTPl ..... (2.7
Ipsp = Kp(Vo-Vin-|VrpD) 2,VouT § Vin + |Vrp] ... (2.8)
IDSP =0 ,VIN + lVTpl 2 Vo ..... (2.9)

When the input voltage of inverter varies from 0 volts to Vg volts,
the operating range of each MOS FET can be classified into the following

five regions.
@ oy s vy s vy
® Vgy < VIN < Vour -|Vre|
® vour - |Vrp| S Vin $ Vour + VI
@ vVour + VrN < VIN < Vo - |Vvrp|

® vo - |vrpl

A

Vin £ Vo

The currents in the above five regions for each FET forming the

inverter can be represented by equations (2.4) v (2.9) respectively.
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When the input/output transfer characteristic is to be obtained, since
the current carried by P-channel, Ipgp is equal to the current carried
by N-channel, Ipgy, the transfer characteristic in each region is

obtained by making Ipgy = Ipgp-

Especially, by making Ipgy = Ipgp in the equations (2.5) and (2.8) of

current in the region of 2 , the following equation is obtained.

Fig. 2-6 shows the comparison between the theoretical values obtained

by those equations and the measuring values. °

Vo = 10V
10
~
- X
Z
=~
= ——— : MEASURING
> VALUE
2 ----- : THEORETICAL
2 VALUE BY
3 SHOCKLEY'S
> EQUATION
=
j=]
o
=
=
o
— 1
6 8

INPUT VOLTAGE Viy (V)

Fig. 2-6 Input/Output Transfer Characteristics

Step response of inverter

When step input which varies from 0 volts to +Vg volts is applied to the
inverter input, P-channel FET is turned off and N-channel FET is turned

on. As a result, electrical charge stored in the load capacitor Coyr is
discharged through N-channel FET and the output voltage Voyr varies from
+Vg volts to 0 volts as the discharge proceeds.
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a) When Voyr 2 Vo - VN

The equation for current is given by (2.5) and since Coyr is dis-

charged by this current,

d Vour
- Ipgy = Cour —g; > Vour = Vo at 5 =0

When this is integrated,

st Vour __ Cour .
o dt = - Vo ———KN(VO'VTN)Z dVoyt
Namely,
Cout
t = e (Vg - Y, ceee.. (2010
KN(VO — VTN) ( 0 OUT) ( )

If tg is defined at Voyr = Vo = VrN,
en = —Cour - VN
0 Ky(Vo =Vrn) 2
b) When Vout £ VO - VTN

If integrated similarly as a) using equation (2.4),

_ Vout
fr, dt = > ConT % J 1 +_-___-.—1——-—-—— dVouT
° Kn(Vo-VTN) ~ Vo-Vn |Vour  2(Vo-Vour)-Vour
Then,
Cour V c Vo-V1wv) -V
. . Cour Vin_ ouT LRI OUT  (5010)
Kn(Vo-Vrw) 2Ky (Vo-Vy) Vour

As the fall time tf is the time required for the output voltage to vary
from 90% to 10%, if t; is assumed to be the time for the output
voltage to reach 90% of Vg and tp is assumed to be the time

to reach 10% of Vg, t] and tp are given from equations (2.10) and
(2.11) as follows.

Cout
7 Kntg-vpor * 010
Cout VTN Cout 2(Vo-VYTN)-0.1V,
ty = + [ 0)
27 Rn(Vo-vrN) 2 © 2Kn(Vo-Vpy) TP 0.1Vp
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Therefore,
VTN- V
e = -ty = { TN-0.1V0

VN
—_—)- Y
Vo-VTn +1/2 4n [20(1 VO) l]}-x N ... (2.12)

Cour

where TN = m

JEox BN WN
tox Ly

Ky = 1/2

The rise time ty can be obtained similarly and the result will be

the same as equation (2.12) except that N is replaced by P.

2.3 Features of CMOS

Table 2-1 compares the characteristics of logic families including
CMOS. From this table it is clear that although the speed is slower
than others, the power dissipation in quiescent state and the noise

immunity are far superior to others.

And since CMOS has wider operating supply voltage range, the supply

voltage can be flexibly set according to the applications and where to

be used.
Table 2-1 Comparison of Various Logic Families
Parameter Standard|Low power| Low power CMOS CMO S
(typical values) TTL TTL Schottky TTL| (5V) (10V)
Propagation Delay Time(ns) 10 33 5% 10 70 35
F/F Toggle Frequency (MHz) 35 3 40 v 80 3 6
Q?iescent Power Dissipa- 10 1 8.5 5%10~6 |2x10~5
tion (mW)
Noise Immunity (V) 1 1 0.8 2 4
Fanout 10 10 20 50 50

(1) Propagation delay time and F/F toggle frequency

As shown by equation (2.12) in 2.2, the propagation delay time of
CMOS is proportional to Coyr (load capacitance) and inversely proportional

to the constant Ky which is determined by design and process.
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Therefore, in order to make the propagation delay time shorter, it
is necessary to make Coyr smaller and W/L in design considerations.
However, since the internal diffusion cpapcitance in CMOS is included
in Coyr, the internal capacitance increases proportionally to W/L and

actually the propagation delay time tends to have a limitation.

In the standard C2MOS ICs the propagation delay time is determined
by balancing other electrical parameters since there are other limita-
tions such as the output current and the breakdown voltage causing to

have larger value than other logic elements as shown in Table 2-1.

However, the products for specific applications and CMOS ICs
having the capabilities of high speed operations for the high speed
frequency divider are currently being developed, and the speed of
around 10ns delay per internal stage of CMOS at 5 volts has been
obtained providing the expectation that the product range of such CMOS
will be expanded for the systems requiring the high frequency operations

in the feature.

(2) Quiescent (Static) power dissipation and operating power dissipation

In the standard CMOS, when the input holds "L" (Vgg) level or "H"
(Vpp) level, N-channel FET or P-channel FET is kept turned off. So,
the current from Vpp to Vgg is limited to the reverse direction satura-
tion current of PN junction and the surface leakage current caused
mainly by contamination on the chip surface; consequently, the value

is only 1nA v 2nA at the normal temperature for gate ICs.

In the case of other logic circuits except CMOS, when the output
driving transistor is turned on, direct current flows down from
Ve to GND through the load causing the power dissipation in the
quiescent state to be approximately equal to the operating power

dissipation.
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The operating power dissipation of CMOS can be considered to be only
the switching power loss which is generated to charge/discharge the load
capacitance while inverting the logical levels, so that the operating

power dissipation is proportional to the switching frequency.

106 i
10 STANDRADl TTL // /
% LOW POWER SCHOTTKY TTL / Y //
E =
|} Low rower rTL ] / ,/ ___~
g
g
A
01
001
108 104 10% 106 107
INPUT FREQUENCY (Hz)

Fig. 2-7 Operating frequency VS Power Dissipation of CMOS/TTL

Fig. 2-7 shows the relationship between the operating frequency and
the power dissipation of TTL and CMOS, As shown in the figure, the
advantages of CMOS will be fully utilized at the operating frequency
lower than 106Hz.

Noise immunity

For CMOS circuits as shown in Fig.2-6, since the device threshold
voltage is ideally set to the mid-point of supply voltage, the maximum
noise immunity can be obtained among the various logic devices. It can be
seen from the same figure that the standard value of noise immunity for
CMOS is 2 volts (at Vpp = 5V) or 4 volts (at Vpp = 10V), which are

considerably larger than the value of 1 volt for TTL.
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The device threshold voltage of CMOS, however, is determined by
On-resistance ratio of P-channel and N-channel MOS FETs and directly
affected by the variations of those values. Therefore, the noise immunity
guaranteed in the catalog of "B Series" products is 1 volt (at Vpp = 5V)

or 2 volts (at Vpp = 10V), and attention should be paid to this point.

(4) Fanout

Since the protection diodes are reversely biased as long as rating
voltages (Vgg v Vpp) are applied, CMOS input has extremely high DC
impedance (Rpy £ 1011Q).

Fur thermore, since the gate of MOS FET equivalently functions as
one of electrodes of parallel plate capacitor, AC characteristic

indicates the capacitive value of approximately 5pF.

This situation can be illustrated as shown in Fig. 2-8. These
resistive component and capacitive component are insertes in parallel

to Vpp side and Vgg side.

pommm—mmmmmm oo

i

[

Ng CIN

| 1 Rpy 3 103-101g
INPUT Ot

! R CIN 3 3 — 5 PF

: INS CIN

L

L Vss

Fig. 2-8 Equivalent Circuit of CMOS Input

Therefore, in order to drive CMOS input, only very little current
is required electrically to supply or to drain. This fact means that
the output impedance of normal CMOS is around 200 - 1K Q which makes it

possible to drive the almost unlimited number of CMOS in DC operation.

However, as the number of fanout increases (n, for example), all
of input capacitance Cyy are connected in parallel, increasing the load
capacitance of output. So, the load capacitance viewed from the driving

side is,
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CL=m " Cyy+Cg covernnnnnnnnnn, P ¢ B¢ ) ]
Cg : Stray capacitance generated by wiring, etc.
and this Cp causes the propagation delay time to increase.
Considering these situations, the practical number of fanout for
C2MOS has been determined to be 50. The fact that 50 fanouts can be

actually provided eliminates almost all restrictions in the wiring

arrangements of wired logic circuits.

3. Basic Circuit of CMOS

3.1

Positive logic and negative logic

The difference between positive logic and negative logic is only
conceptual difference and it can not be said that the positive logic should
be sued for CMOS.

The .netative logic is easier to consider about P-channel MOS device
due to the fact that negative supply voltages are used and that FET is
turned on when negative potential is applied. However in CMOS both P

channel and N-channel are the driving MOS and also the load MOS, so the

conditions are same for the positive logic and the negative logic.

It has been decided that C2MOS family is described in the positive
logic in the catalog because of the facts that the positive logic is
easier to handle for the design engineers who are familiar with the design
works of wired logic circuits especially with TTL and that recently N-
channel LSI become more and more popular and the positive logic is more

convenient for the interfaces.

In order to avoid any confusion on the positive logic and the negative
logic of the truth table, the potentially high logic level is described
to be "H" level and the low logic level to be "L" level. Therefore, "H"
in the truth table corresponds to "1" of the positive logic and "L"

corresponds to '"0" of the same posotive logic.
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Basic Logical Circuits

Circuit Function Symbol Logical Equation or Truth Table
Inverter A —-Do— X A --C{>— X
NAND Gate Q-_—D"‘X Q:D_X T
A A _
X - - .
NOR Gate 5 —] o B:D—x X=%EFB B
A A -
AND Gate PD—x e x B=-K+%
N _ _—
OR Gate Jo—x . gz X=A+B=4.5
[ X
Clocked — - % ; DON'T CARE
) ) H L
Inverter A —D{*— b A“'{>}_ X = | HZ; HIGH IMPEDANCA
[ ¢
L HZ
_ P 1.
Transmission ¢ ¢ H " * ; DON'T CARE
_%_ .gg_ HZ; HIGH IMPEDANCE
Gate A X A X B T C
6 3 L HZ

EXCLUSIVE-OR

Gate QQD X Xx=(4a+B): (E+F)
EXCLI VE-NOR —
A T = St 2)+ (% 3)
] s D {ou | @
] s " -
D - Type D Qf~q p—P al-a L * O = L
L | £ | B
Flip - Flop a_aﬁ_c cL 3.—-3, L L J— L
. ?R L | L [ep
n % 3 DON'T CARE
NO CHANGE
s | R |3 |k |cu|a
; = Bl n | % |x | = |=8
Lol [ [ [ x]1
J/K Type s T
yp i e . L L’ L ENEN
ad o1, L L H x L
x—x -z L L H L ¥ | =
Flip - Flop R ¢ Ll |8 |8 | F |
T L | | ® | % | L|aP
R ; DON'T CARE
; NO CHANGE
; TOGOLE
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The basic logic blocks used in €2M0S are shown in Table 3-1. The logic

diagrams illustrated in the technical bulletin of each product and the logic

diagrams in this manual are configured by the basic blocks shown in

Table 3-1. With partial exceptions, these logic diagrams are based on

MIL-STD806(C). (Special symbols are

transmission gate, etc.)

Configuration of basic circuit
NAND/NOR

CMOS NAND gate, as illus-
trated in Fig. 3-1 i), is formed
by connecting P-channel FETs
in parallel between Vpp and the
output and by connecting N-
channel FETs in series between

Vgs and the output.

When both inputs A and
B are "H", both of N-channel
FETs in series are turned on,
causing the impedance between X
and Vgg to be low. At this time,
both of P-channel FETs are turned

off cutting off X from Vpp.

used for the clocked inverter, the

VoD VoD
AR d »o——r
x B |
4 o ]
1 X
B
o] 4R
Vss Vss
A
B B
I) NAND GATE II) NOR GATE

Fig. 3-1 NAND/NOR Cate

Therefore, the output becomes nearly equal to VSS generating "L" level.

In the case of other input modes, at last one of P-channels FETs is

turned on and one N-channel FETs are turned off causing the output to be

"H" level.

NOR gate of ii) in Fig. 3-1

fabricated in the reversed way of NAND

gate i) to generate "H" output only when both of inputs A and B are "L".
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The gates with 3 inputs or more can be realized with the same configura-
tion simply by increasing the number of stages of P-channel or N-channel
FETs in series or in parallel. In the case of CZMOS up to around four
inputs the device can be configured with one stage, but the gates with

more inputs are realized by combining the basic circuits.

(2) AND/OR

Since the output is always inverted by one stage of CMOS gate, AND
gate and OR gate are realized by adding an inverter to the output of NAND/
OR of (1).

Therefore, it is important for CMOS MSI/LSI to effectively combine
NAND/NOR rather than to fabricate the gates with AND/OR, in order to reduce

the number of elements.

(3) Transmission gate

Fig. 3-2 illustrates the basic circuit of transmission gate.
This circuit provides the function of reed switch which transmits the data
when both of P-channel and N-channel are "ON" (c="H'") and separates the

output from the input when those are "OFF" (C="L").

Since both of P-channel and N- oVID
channel are used, the capability of

cancelling the back gate bias effect is L 3 ¢

one of advantages and the capability of

IN —O0 0UT

keeping the low impedance over the wide

* signal range of Vgg " Vpp is another ad- T

vantage. beed
Vss

The applications would be as follows.
Fig. 3-2 Transmission Gate
i) Switching functions of sequencial

circuits, such as shift registers, counters, etc.

ii) Analog switches iii) 3-stage gates*
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*3-state gates: 3-state is named for the capability of providing three

states of output which are normal "H", normal "L" and high impedance

condition not being connected to Vpp or Vgg, namely not "H" nor "L".

This characteristic can be applied for the intervace with bus line of

process control systems and multiplexers.

Clocked gate

When a delay circuit or a switching circuit is_
required, the transmission gate is usually used.
However, this circuit has a hisadvantage that the
pattern becomes more complicated with increased area
when the circuit is to be integrated iﬁ LSI. The
one which overcomes this disadvantage keeping the
characteristics of conventional transmission gate
is the clocked gate (clocked inverter) shown in
Fig. 3-3.

VDD
¢ Q1

Q2
IN ouT

Q3

¢ °‘1 Qg

Vss

Fig. 3-3 Clocked Gate

Q2 and Q3 are normal configuration of inverter, however by serially

inserting Q1 and Q4 in the circuit, the function of normal inverter can

be obtained when Q1 and Q4 are "ON" (#="H") and the output has high im-

pedance when Q] and Q4 are "OFF" (4="L").

Although this circuit does not have
the functions of analog switch, all the A
other functions of transmission gate

are provided.

If the concept of this clocked
inverter is expanded, clocked NAND and &

clocked NOR can be realized.

Exclusive OR/Exclusive NOR

1) EXCLUSIVE OR

II) EXCLUSIVE NOR

A
5 L x

Exclusive OR is also called

coincidence circuit which gives the Fig. 3-4 Exclusive OR/NOR

output of "L" when all the inputs are at "H" or "L" level and gives the

output of "H" when at least ome of inputs differsfrom others.
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(6)

Exclusive NOR is the one with the inverted output of the above ex-
clusive OR and gives the output of "H" when all the inputs coincide at

"H'" or "L" level.
Fig. 3-4 illustrates the configurations of these circuits.

D-type flip-flop/ J-K type flip-flop

These will be explained in the chapter of Flip-Flops.

4. Maximum Ratings and Recommended Operating Conditions

4.1

Maximum ratings

The maximum ratings are specified for each c2mMos product. Nor only
for C2MOS, the maximum ratings are the values which should not be exceeded
in order to guarantee the life and the reliability of integrated circuits,

and usually considered to be the absolute maximum ratings. ,

The absolute maximum ratings are the values which may not be exceeded
even for a short instance and none of any rating values may not be exceeded
When the circuits are used exceeding the maximum ratings, their character-
istics may not be recovered and in extreme cases permanent damage may be

resulted.

Therefore, when a circuit is designed, extreme attention should be
paid to variations of supply voltages, characteristics of connected com
ponents, surges of input/output signal lines, environment temperature, etc.

Table 4-1 lists the common maximum ratings of B series c2Mos .

When the maximum ratings of each product differ from the common ratings,

the former takes precedence.
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Table 4-1 Common Maximum Ratings of B Series C2ZMOS

CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VDD Vgg = 0.5 Vv Vgg + 20 v
Input Voltage VIN Vgs = 0.5 v vpp + 0.5 v
Output Voltage " Vour Vgs - 0.5~ vpp + 0.5 v
DC Input Current I1N +10 mA
Power Dissipation Pp 300 mW
Storage Temp. Range| Tstg. -65 v 150 oc
Lead Temp./Time Tsol. 260°C 10 sec

DC Supply voltage

This is DC supply volt age applied between Vpp terminal and Vgg ter-
minal. Usually biased to satisfy Vpp >Vgg and the reverse bias due to the
undershoot of DC power supply, etc. should be limited to -0.5 volts.

If higher voltage than this vlaue is given in the condition of Vgg > Vpp,
the parasitic diode D7 shown in Fig. 2-4 is forward biased causing ex-
cessive current to flow from Vgg to Vpp and in extreme cases, the element

may be damaged.

The upper limit of 20 volts is established based on the breakdown
voltages of parasitic diodes and transistors of various circuits, and the
value should never be exceeded. If voltage applied exceeding the rating,
CMOS device may reach to the secondary breakdown region of latch-up, etc.
from the primary breakdown region. Since Vgg is set to GND (0 volts) in
most cases, the voltage of Vpp terminal should be considered to be in the

range of -0.5 " 20 volts.

Input voltage and output voltage

The electrostatic protection diodes are inserted in the input as shown
in Fig. 2-3 and Fig. 2-4. These diodes are not installed to absorb the

current fed from outside but installed to protect the input oxide film from
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the destruction caused by electrostatic charge. Therefore, the input
voltage is limited to the range that input protection diodes are not
forward biased. The lower limit is VSS -0.5 volts and the upper limit is
VDD +0.5 volts.

The output terminal is used usually to drive CMOS and other electro-
nic components and although any voltage is not applied from outside, situa-
tions where the voltage transiently varies due to the external surge
or driving of a capacitive load or an inductive load may possibly exist.
If the output voltage exceeds the range of Vss-VDD in this case, P4 and
D¢ of Fig. 2-4 are forward biased causing excessive current to flow from °
the output to VDD or from USS to the oupput.

As this current possibly causes primary damage of opening the out-
put line and secondary damage of latch—up, the output voltage is simi-
larly as the input specified as a rating to be in the range of VSS - 0.5
volts - VDD + 0.5 volts to prevent the parasitic diode to be forward

biased.

(3) DC Input current

This item may seem to be contradictory with the rating of input
voltage (2), but this indicates the critical value at which the input
protection diodes and other elements will not be destroyed or degraded
when voltages exceeding the ratings are applied due to surges caused by
interfaces. Therefore it is not recommended to design circuits which
flow DC current through the input protection diodes. Even when it can
not be avoided to apply voltage causing current to flow to the input,

the current should be limited to 1 mA or less.

(4) Power dissipation

As far as CMOS is used in a normal manner, the power dissipation
is extremely small not causing any problems concerning the allowable
loss. However, When LED is driven or big current is driven by the buffer,
power is consumed in CMOS. For C2MOS, the power dissipation is spec-

ified to be 300 mW* per package. (* ; Except Mini Flat Package.)
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Since the power dissipation in the internal circuit can be neglected for
€2MOS in most cases comparing with that of the output stage, the power

dissipation can be calculated only considering the output stage.

(5) Storage temperature range

This indicates the ambient temperature at which degradation of
characteristics or reliability is not resulted even if the products are
exposed in the environment for long time without applying the supply
voltage. In the case of CZMOS, the storage temperature range of

-65°C ~ 150°C is specified as the rating.

(6) Lead temperature and time

These are conditions which should be limited when soldered after
mounting c2M0S on the printed circuit board. Regardless whether a solder

pot is used or a soldering iron is used, the lead temperdture should be

limited up to 260°C and soldering
should be completed within 10 sec.
When a solder pot is used, the area
which is allowed to dip into solder
STOPPER
is up to the stopper of IC lead

frame.

4.2 Recommended operating condition .
¢ P ting t s Fig.4-1 External appearance

These are the ranges where the
operations of c2M0s IC are guaranteed and when the ranges are exceeded
the operations are not guaranteed even if such ranges are inside of
the maximum ratings. Therefore, it is important to use the products

inside of these ranges.
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Table 4-2 Common Recommended Operating Conditions of C2MOS(VSS=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VoD \
Operating Temp. Range Topr =40 - 85 °C

Table 4-2 lists the common recommended operating conditions of B
series C2MOS. When the recommended operating conditions of each product
differ from the common recommended operating conditions, the former

takes precedence.

DC supply voltage

Wide range of operating DC supply voltage, 3 volts A 18 volts
from VSS is guaranteed for B series C2M0S. The lower limit of 3 volts is
determined by VT of P-channel and N-channel FETs and when the voltage
becomes lower than this value, Ves gets so small that the normal
operations of CMOS can not be expected. The upper limit of 18 volts is

determined by the breakdown voltage.

Operating temperature range

This is the temperature range where the normal operations and
characteristics of IC are guaranteed. The operations of B series C2MOS

are guaranteed in the wide range of -40°C ~ 80°C.
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Table 5-1 Static Electrical Characteristics of TC4001BP (VsSs=0v)

HARACTERISTIC :gﬁ' congﬁiions Vpp L_=40°C 25°C 85°C_ |unyr
(V) | MIN, | MAX.| MIN.| TYP. | MAX.| MIN.|MAX.
) s| 4,95 - | 4.95| 5.00| - | 4.95| -
i?g;?e;z}:age Von iigiil;’“A 10| 9.95| - | 9.95(10.00| - | 9.95| -
15|14.95] - |14.95[15.00| - [14.95| - v
- o Nitostlena s| - |o.05| - |o0.00|0.05 - |o0.05
oeput voltage | O VinoVss Vg 10| - |o.05] - |o.00|0.05] - [o.05
’ 15| - |o.05{ - |o.00|0.05] - |0.05
Von=4.6V 5| -0.2| - |-0.16| -0.5| - |-0.12| -
utput Tog | OH=9.5V 10| -0.5| - | -0.4f =1.2| - | -0.3] -
igh Current Vou=13.5V 15| -1.4] = | -1.2] -6.0| - | -1.0{ -
Vin=Vss mA
VoL=0.4v 5| 0.52| - | 0.44] 1.5 - | 0.36] -
utput Iop |'OL=0.5V 10 1.3 - 1.1] 3.5 - 0.9 -
ow Current VoL=1.5V 15| 3.6| - 3.0 15| - 2.4] -
VIn=Vss, VDD
VouT=0.5v 5| 3.5 - 3.5| 2.75| - 3.5| -
nput Vig Vour=1.0v 10| 7.0| - 7.0| 5.5| - 7.0| -
igh Voltage Vour=1.5v 15| 11.0] - | 11.0| 8.25| - | 11.0] -
|10UT|<1uA \Y
VouT=0.5v,4.5v | 5| - 1.5 - | 22.5| 1.5{ - 1.5
nput VIL Vour=1.0v,9.0v | 10| - | 3.0| - 450 3.0 -
ow Voltage Vour=1.5v,13.5v| 15| - | 4.0 - | 6.75] 4.0 - | 4.0
I Tour [<1ua
put |"H"Level|Ilrn |ViH=18V 18] - 0.3 - 10°5| 0.3| - 1.0| uA
Frentinpiievel| 1y, |ViL=ov 18| - [-0.3] - |-1075]-0.3] - |-1.0| wA
riescent s| - | 1.0] - Jo.o01| t.0] - | 7.5
evice Current |IpD |VIN="ss,VDD 10| - | 2.0] - Jo.001| 2.0| - 15| uA
15| - | 4.0 - J|o.002| 4.0| - 30
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5. Static Electrical Characteristics and Dynamic Electrical Characteristics

5.1 Static Electrical characteristics

Table 5-1 lists the static electrical characteristics of TC4001BP.

Excluding the products with special specifications, the guaranty of
static electrical characteristics and the specifications are standardized,
so that each characteristic of TC4001BP (QUAD 2-INPUT NOR GATE) will be

explained here.

(1) High-level output voltage/low-level output voltage (Vgy/VoL)

Fig. 5-1 illustrates the test circuits of Vgy/Vpp. Each input terminal
is connected to Vgg or Vpp to get the specified logic level at the output.
When the output level can not be determined in the cases of counters, etc.
the output logic is determined by applying pulses in advance. Since the
load conditions are Igg=—1uA and Igp=1uA, and the measurement is taken in tf
region where Ipg of FET is extremely small, usually Vou % Vgg, and VoL * Vss-

VoD VoD Vop
—= Iop=—1uh —-— Iop =144 ——IgL=1#4
Vor VoL VoL
Vss Vss Vss
1) Voy TEST II) Vgp TEST III) Vop TEST

Fig. 5-1 .Test Circuits of Vgy/VoL
In the cases of interfacing CMOSs each other, the input/output conditions
will be approximately equal to the above values. This fact indicated that
the switching operation gives the ideal swing from Vgg for "L" level of

logic signal to Vpp for "H" level in CMOS circuits.

(2) Output high current / Output Tow current (IoH, Ig)

Fig. 5-2 illustrates the test circuits of Igy/Ipy. The input condi-
tions are set in the same manner as for measuring Voy/Vgy. In this case,
connecting a constant supply voltage to the output to be measured, the cur

rent flowing out (IQH) through P-channel FET is measured for high level
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Vop

~—Ipy,

Fig. 5-2 Test Circuits of Igy/Igy

output and the current flowing in through N-channel FET is measured for low
level output. These currents are guaranteed at one point in the non-
saturation region (also called triode region) of each FET, and the minimum
values are guaranteed in the specification table for both Ipy and Igg.

These can be a guidance to achieve current driving by CMOS output.

Input high voltage / Input low voltage (Viw/ViL)

Fig. 5-3 illustrates the test circuits of Viy/Vip. Vg and Vyp are
the voltages which can be recognized as "H" level and "L" level at the

input of IC being measured, and the minimum value is guaranteed for Vig

VoD Vpp

Vss

Fig. 5-3 Test Circuits of Vyy/Vip
and the maximum value is guaranteed for Vyy. Whether or not IC being
measured has correctly recognizes the input level is confirmed by the fact
that the output level is at the specified level (higher than Vpy or lower than

VoL listed in the measurement conditions).
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(4)

(5)

Hihg-level input current/low-level input current (Iyy/I1L)

The input current in

the range of the ratings of o VoD

CMOS is considered to be the
sum of the reverse current
of input protection diode VIE=Vop

and the sutface leakage cur-

rent. Since both of these

Vss V=0V Vss

leakage currents are extreme-
ly small at the normal tem- Fig. 5-4 Test Circuit of Iyy/Iyp
perature {10_5 v 10-4(UA)}, the operating maximun voltage is applied for

the tests. However, the specified value of *0.3uA (maximum) is guaranteed
considering stability of automatic testing. Other inputs except one being
measured are usually connected to Vgg for testing Viy and to Vpp for testing

ViL-
Quiescent device current (Ipp)

When CMOS input holds Vpp level or Vgg level, as described in the
paragraph of Features of CMOS, P-channel FET or®N-channel FEI is always
turned off. So, the quiescent device current is total of the reverse
leakage currents at PN junctions in the chip. This value is also extremely
small at room temperature reaching only 1 nA (1079 A) (standard value at
Ta=25°C, Vpp=5V) for gate IC. Since this quiescent device current is
guaranteed over all possible combinations of logic conditions of input pins,

the combinations will be of very large number and usually such quiescent

1) )

Fig. 5-5 Test Circuit of Ipp
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device current is guaranteed at the point where the distribution is
higher than the actual situations taking a certain degree of margins

for test precision and test method.

Fig. 5-5 illustrates examples of test circuits of Ipp. Since Ipp with
both of two inputs holding "H" can be estimated by measuring at the condi-

tions 1i) and iii), the test is omitted in many cases.

(6) 3-State output leakage current (Ipy/Ip)

This characteristic is not required for TC4001BP but it is required
for the products having 3-state output and the products with open drain
to specify the leakage current when the output is placed in the high

impedance state,

Ipy is the leakage current when the signal of "H" level is applied to
the OFF output and Ipp is the leakage current when the signal of "L" level

is applied.

IVDD _T_VDD

a1 — v 1
Vop =Y I¥ pyr Ipn VoD DT | 1oL
or IN ouT or IN ouT

Vss :iln . Vss —OQIN .
-.._-.J:.._] TH l —?._.JT__-_I I)L

Vss Vss

Fig. 5-6 Test Circuit of Ipy/Ipy

Fig. 5-6 1illustrates the test circuits of 3-state output leakage.
Naturally, the inputs are connected to generate the high impedance state

at the output to be measured.

5.2 Dynamic electircal characteristics

The dynamic electrical characteristics are to guarantee the transient
characteristics of C2MOS and specified with the load capacitance of 50pF

at the ambient temperature of 25°C.
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As the test circuits and the test waveforms are described in the
technical material for each product, only the basic characteristics

are explained here comitting the detail explanations.

(1) Conditions of applying input pulse

Unless otherwise specified, pulse swinging completely from Vgg to
Vpp shall be applied as the input waveform. The rise time and the fall
time are the time required for the waveform to vary from 107 to 907%, and

both of tr and tf are adjusted to 20ns. (Fig. 5-7)

(2) Output transition time (tTLH/tTHL)

The output transition time are the time required for the waveform

swining from Vgyg to VgL to vary from 10% to 90%. (Fig. 5-8)

20ns 20ns TTLH TTHL
- . -
— v Vou
INPUT 0% 9 pD OUTPUT 0% S0
WAVEFORM WAVEFORM
——f 10% 108 Fee v g 10% 10% VoL
Fig. 5-7 Input Conditioms Fig. 5-8 typy/tTHL
Vpp
INPUT WAVEFORM 50% 50%
Vss
TpLH, TpHL
Vor
OUTPUT WAVEFORM 50% 50%
JR— VoL
ig. 5-9 t t
Fig. 59 tp u/tey

(3) Propagation delay time (tPLH/tPHL)

These are the propagation delays from the time when signal is given
to the input of IC being measured until the output responds. The time
delay from varying the input level to the output to respond varying from
"L" to "H" is called toLE and on the contrary the time delay required
for the output to vary from "H" to "L" is called ouL’ In practice,
howéver, since the circuit threshold voltage of CMOS is 1/2.Vpp (theo-

‘retical value), the time delay is specified to be the time period between
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50% point of the input waveform to 507 point of the output waveform .
(Fig. 5-9)

It may be easy to understand concerning the gate ICs since the
measurement conditions are less complicated, but MSI has higher number
of input/output terminals and the delay time is specified designating

the input pins and the output pins.

Minimum pulse width (tw)

The counters and the registers have the reset and the preset inputs

to determine the initial state in many cases.

The minimum pulse width is the critical value of pulse width with which
these terminals recognize it as the normal signal, and since the maximum
value of distribution is specified, it is required to apply pulse with
the width wider than the value. The pulse width is specified by the time
period between 507 point of the leading edge and 50% point of the

trailing edge.

Maximum clock frequency (fgp)

This is the maximum clock frequency at which the flip-flops and the
counters perform normal operations, and the minimum value of distribution
is specified. It is required to design applications with the condition of

the minimum value or lower of the value specified.
Unless otherwise specified, the duty cycle of clock input is 50Z.

Maximum clock input rise time/fall time (trcL/tch)

When the clock input waveform of a sequencial circuit, such as flip-
flop or counter becomes dull, the possibility of racing or mis-counting
(abnormal counting operations) arises. The critical values of tyep and
tgop are specified in the catalog and the clock inputs having rise time

and fall time shorter than the minimum value are required.
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(7) Minimum data set-up time (tsy)

The outputs of flip-flops and shift registers are determined by
the conditions of data inputs at the time of clock input transition.
Therefore, if the transitions of clock and data input occur at the same
time, the output may not be definite, so that the data inputs require
to be settled before the transition of clock input, and this required

settling time is called minimum data set-up time.

The maximum value of distribution is specified in the catalog and
it is required to keep the set-up time longer than this value for ap-

plications.

6. Cautions on Handling

By reason of its configuration, C2M0S IC behaves itself in the manner
different from Bipolar Logic centering around the conventional TTL.
Although ¢2MOS IC has many advantages over TTL, unsuitable method of use
may result in the failure of full use of these advantages. In this chapter
explanation is made on the cautions in handling C2MOS IC and the cautions

in designing circuits by using c2mos 1cC.

6.1 Configuration of c2Mos necessary to know before handling and designing

c2M0s IC input is connected to the gate electrode of MOS configuration

having extremely thin oxide. As shown in Fig. 6-1, MOS configuration is de-

fined in general as the sandwich
configuration consisting of metal,
a(aL)
(8203) oxide and semiconductor.
f The thickness (tox) of oxide
P . .
© £ insulator located directly under
oX (Sl)
s N the gate electrode is usually as
D
thin as 0.1-0.2u; therefore, even
Fig. 6-1 MOS Configuration when the voltage of 100V-200V is
(Example of P-Channel MOS) applied between gate and N-sub-

strate the electric field strength of oxide insulator just under the gate

reaches as large as 107V/cm, causing dielectric breakdown by discharge.
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For protecting the gate from the above-mentioned dielectric breakdown.

TOSHIBA C2MOS IC is provided at each

Y input terminal with the protective cir-
D
cuit consisting of diode and resistor
L JER k 31 as shown in Fig. 6-2. According to the
INPUT o AV TO INPUT ; ;
TERMINAL B GATE same figure, the voltage applied to the
. input terminal is clamped by D1 and D
Dz & y 2
at Vpp and Vgs, whereby the input gate
=V
58 is protected. However, the input pro-

tective circuit has its limit.

Fig. 6-2 1Input Protection Circuit

As an example, the static electricity remaining in the fibers by the
friction of fibers and needle of injustrical sewing machine for synthetic
fibers or that generated by men and women walking on a carpet may reach
several kV-- some dozen kV, though the voltage differs depending on relative

humidity and surface condition.

The above-mentioned static electricity is stored in the storing case of
fibers or in human body, which is equivalent to the fact that the above-
mentioned voltage is charged to the electrostatic capacity or human body

capacity (200 ~ 300PF). When this

VoD . . 2
electric charge discharges to C<MOS

input, it is transformed into the energy

sufficient to break down C2MOS input.

INPUT AR y OUTFUT

% In addition to the input protective
D5

diode, parasitic diodes are formed be-

Vos tween each terminal in c2Mos IC, and all

5 these diodes are of inverse bias at the
Fig.6-3 Parasitic circuit of C<MOS Icvoltage within the max. rating.
However, when the voltage exceeding the max. rating is applied between each

terminal, excessively large current flows to these diodes.

Fig. 6-3 shows the parasistic circuit formed between each terminal of
c2M0S IC. In same figure, Dy and Dy are the input protective diodes, D3 is
the diode formed by P-well diffusion, D4 is the diode by the drain formation
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of P-channel MOS FET, and D5 is the diode by the drain formation of N-channel

MOS FET. S is the parasistic thyristor formed between each diffusion area.

For example, when the voltage exceeding the range of Vgg -~ Vpp is applied
to C2MOS input or output and the excessively large current flows to thege
diodes, firstly the fusing of input and output wiring or power supply wire
will occur and secondly, short-circuit phenomenon between Vpp - Vgg (this is
generally called the Latch-up, resulting in fusing of power supply wire as
the destruction mode) will be induced by the "ON" working of parasistic

thyristor.

Therefore, it is necessary to use the voltage on input and output

terminals within the rating without fail.

7. Cautions on Handling C2MOS IC
7.1 Transportation and storing

The input and output of C2M0S IC which is not actually installed are
in the state of high impedance. It is, therefore, necessary to protect
the C2MOS IC from the external electric stress, such as the discharge

from ambient charged body, the induction from space electric field, etc.

Therefore, in transporting and storing C2MOS IC, it is necessary to
use the conductive mat, metallec box, the box lined with aluminum foil,

etc. so that each terminal of IC may become the same electric potential.

TOSHIBA C2MOS IC is inserted in the conductive case or conductive
mat at the time of shipment. Therefore, IC should not be removed from
the case or mat with the exception of the case where the removal is re-
quired. 1In particular, refrain from using plastic cases or vinyl bags on

which static electricity is liable to be generated.

Store the IC at the location where it is not exposed ro the direct
sunlight. Pay careful attention to store at the location of the relative

- humidity which should be neither extremely high not extremely low.
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7.2 Acceptance inspection

7.3

In case of conducting acceptance test on c2mMos IC, first of all it

is necessary to ascertain that there is

no transient phenomenon as overshoot or
TEST

h . 1
SyETEY undershoot etc. between each terminal of

test system by using synchroscope. Next,

zg: conduct test by using the calibration IC
1M0 for ascertaining that there is no error in

= = the test program. In the case of giving

test pulses, it is necessary to give input

Fig. 7-1 Grounding signal after turning on the power supply.

It is necessary to take out the IC on the grounded work table. 1In
conducting the test, ground the test system and inspector. For prevent-
ing the electric shock accident by the electricity leak from electric

equipment, ground the inspector through approx. 1MQ resistor without fail.

Be sure to turn off the power supply when IC is inserted in IC socket
or IC is drawn out of the socket. The accedent of test system may give
fatal damage to IC. It is, therefore, advisable to carry out the self-

diagnosic program in advance before test.

Assembling

As mentioned in 2.2, in case of installing C2ZMOS IC on the printed
base board, it is necessary to make protection from the static electricity
by grounding electric equipment, work tables (desks), and work men. It
is advisable to ground a work table by putting metal plate or aluminum
foil on the surface. Refrain as practicable as possible from wearing
chemical fiber work cloth. Electricity leak from electric equipment
shall be prevented by reason of safety. So, it is necessary to perio-

dically check to see that there is no leak in the electric equipment.

In case of shaping the lead frame for installing IC, it is recommended
that pincette and other iigs be used for preventing the stress from being
imposed on the root.

It is ideal that the jigs are grounded.
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7.4 Soldering and cleaning

In case of carrying out soldering by using soldering iron and solder-
ing tank, perform the soldering work within 10 seconds at the temperature
260°C below. It is confirmed that TOSHIBA C2MOS IC has no problem on
reliability even in case the temperature stress is given to the stopper

or lead at 260°C for 10 seconds.

Use the soldering iron with no leak on its tip. It is advisable
to use A class soldering iron, the dielectric resistance of which is
over 10 MQ.

In using the soldering tank, it is necessary to ground the tank for
preventing the unstable electric potential. After soldering IC to a
printed base board, for removing flux and others, accelerating cleaning

method is adopted in many cases by using detergent and ultrasonic wave.

In this case, full attention should be given to the selection of
solvent so that the cleaning may have no influence on the outer case and

mark of C2ZMOS IC. In general, it is advisable to use FUREON series.

In the ultrasonic cleaning, consideration should be given to the
cleaning method so that the main body may form a shadow to the oscillator.
This is for preventing IC and base board from the stress by resonance.

At the same time, concideration should be given to the cleaning time which

shall be within 30 seconds

7.5 Adjustment and test

In conducting adjustment and test of set on completion of printed
base board, before turning on the power supply it is advisable to ascertain
that there are no errors in polarity and others of power supply, etc.
As to the printed base board, ascertain that there are no solder bridge,
cracks, etc. Usually, the c2Mos system requires only a small supply
current,, so that the abnormality of system can be checked, from the
excessive supply current. In case of conducting test by using the com—
mercially available constant-voltage power supply, it is recommended that

the current limit be imposed on the power supply.
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For the system consisting of several sheets of printed base boards,
the printed base boards should be drawn out of and insert in the mother
board for checking the system. In this case, the work shall be made after

turning off the power supply.

In observing each part of printed base board with an oscilloscope at
the time of test, it is necessary to be careful so that the tip of probe
may not contact other signal wires and supply wire. In case the location
to be observed is decided in advance, it is one of the methods to stand
the test pin for exclusive use. Do not lead out this test pin directly
from the signal wire. It is advisable to protect €2MOS circuit from
static electricity and erroneous connection by inserting over 10KQ re-

sistance in series.

In case of conducting test at high temperature and low temperature,
it is necessary to ground the thermostatic oven. The set in the oven

should be installed on the conductors.
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8. Mini Flat Package (MFP) C2MOS

8.1 Features and Applications
When compared with existing DIP, Toshiba MFP C2MOS IC has the
following features:
o Small in size and a space factor at time of installation can be
made small.
o Installation to thin type equipment is possible
o It is possible to assemble to both sides of a printed base board.
In addition, when compared with use of IC chip, MFP CZMOS IC has
the following features:
o Easy to handle and reliability is improved.
o It becomes easy to automate the assembly process.
o Easy to replace defective parts.

o Electrical characteristics guaranteed at the same level as DIP

assure safe use.

o Dimensions are in accordance with EIAJ General Provisions.

TOSHIBA MFP C2MOS IC Family can be used for not only hybrid IC but
also various equipment having limited printed base board area, set
weight, thickness, etc. In addition, it will become possible to

use MFP c2mos 1C Family on equipment in the fields to which the ap-

plication was not feasible so far.

o Hybrid ICs o Portable measuring instruments

o Portable VTIRs o Electric/electronic instruments for
motor cars

o Video cameras o Small-sized business machines
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o Hand-held computers o Cameras

o Remote & radio con- o Telephones
trol equipment

o Various equipment o Others

8.2 Structure

Shown in Fig. 8-1 is the internal structural diagram of MFP c2mos
IC. IC chip is attached to the central section which is called

the bed, and is connected to the load frame from the electrode on
the chip by Au wires. The enclosure is transfer molded by epoxy

resin.

The lead frame is tinned, allowing the easy soldering in install-

ing a substrate.
Fig. 8-1 Internal Structure (In case of 16-pin IC)

BONDING WIRE

IC PELLET

LEAD
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8.3

8.4

Product Name

MFP c2MOS IC product is named in accordance with general plastic
type DIP product name, but the last character (alphabet) of pro-

duct name is changed from "P'" of plastic to "F" of Flat.
Example: TC4011BP — TC4011BF
However, "TC" is omitted for the marking on actual ICs for the

limited space. Therefore, please order ICs under formal product

names as exampled in the above.

BRAND | LOT NO.

\DKT 6401H/

_4011BF
7

SIMPLIFIED PRODUCT NAME

Comparison with Standard DIP (miniaturized effect)

Miniaturized effect of the mini flat package (MFP) when compared
with the standard dual in-line package (DIP) is shown in Fig. 8-2.

When MFP C2MOS IC is used, it is possible to make a printed base
board small in size and light in weight to 1/2 in occupied space,
1/2.5 in height and 1/5.5 in weight.
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Fig. 8-2 Comparison of DIP and MFP C2MOS IC

Occupied space (typ.) of printed base board

7.8 mm 7.62 mm

105 mm

L= 199 mm

(WHEN A 1250 LAND IS USED.)

: Height (typ.)

e @B T

1.6 mm 4.0 mm

Weight (typ.)

AN

180 mg/IC 1000 mg
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8.5 Maximum Ratings and Electrical Characteristics
(1) Maximum ratings

The maximum ratings of MFP CZMOS IC are the same as those of

ordinary DIP products exeept power dissipation (Pp).

(2) Electrical characteristics

The electrical characteristics of MFP C2MOS IC are the same as

those of ordinary DIP products.

(3) Power dissipation (Pp)

The enclosure of MFP CZMOS IC is small, and the power

dissipation during the natural radiation is as less as 180 mW

(at 85°C). Shown in Fig. 8-3 is the power dissipa.tion character-
istic of MFP C2MOS IC. Since heat radiation from leads to a
substrated becomes large when actually mounted, the power dis-
sipation may be larger than that of a single unit. It is,
however, necessary to examine the actual heat radiation of MFP

c2M0S IC thoroughly with it actually mounted.

However, power consumption of MFP C?'MOS IC when not in operation
is minimum for its structure and even when in operation, it is
possible to suppress power consumption below several tens mW
unless an extermely severe method of use is employed, for in-
stance, to drive large current by its output. Therefore, except
special cases, it is considered not necessary to take much care

of power dissipation.
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Fig. 8-3 Power Dissipation of MFP C2MOS IC (14/16 pins)
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Mounting Method

To mount MFP C2MOS IC, the conventional mini-mold transistor/super
mini-mold transistor mounting methods can be applied. Various
mounting methods are available for selective use according to

purpose.

(1) Reflow soldering method

The reflow soldering method is the most general method for
mouting chip components (resistor, capacitor, transistor, etc.)
on a substrate and needless to say, can be applied to MFP
c2mos 1C.
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TOSHIBA

In the reflow soldering, a preliminary soldering and flux are
applied to a printed base board in advance. Further, a printed
base board may be applied with solder paste selectively in the
screen printing. In the preliminary slodering, flux may be
applied to the terminal side of IC instead of a printed base

with a brush or sponge.

ICs are temporarity fixed at fixed locations by flux or solder
paste. If it is desirable to temporarily fix ICs more quickly,
fix ICs by applying a small amount of bonding agent on their

back sides.

Then, when a substrate with component parts fixed temporarily
is passed over a hot plate or through a tunnel kiln, or conveyor
type heater, the solder preliminary applied is melted (reflow)
and the soldering is made. Effective temperature at this time
is 210 to 240°C.

Fig. 8-4 shows the recommended temprature profile of the reflow

soldering method.
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Fig. 8-4 Recommended Temperature Profile of Reflow

Soldering Method

240%
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I 60 sec | WITHIN 10 sec

WITHIN 30 sec

In this case, a preheating must be carried out in order to

avoid thermal strain of a substrate, etc.

Method by sodering iron

A package is fixed by flux, bonding agent, etc. using a solder-
ing iron with the thin finished tip and a thin solder of 0.5
mmg or below. The soldering work with a soldering iron shall

be performed within 10 seconds at 260°C or below.

This method is not suited to mass production but is used for ex-

periment and repair.

Conductive paste method

This method uses conductive paste instead of solder for install-

ing component parts.
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This paste is epoxy resin with gold or silver mixed. First,
apply paste to the contact section, arrange component parts

and leave them for 1 to 3 hours at 100 to 150°C for curing.
However, when compared with the method using solder, this

method has the weakness in reliability of adhesion and therefore,

it is necessary to take the utmost care.

Shown in Fig. 8-5 are examples of flowcahrts in various mounting

methods.

Fig. 8-5 Various Mounting Flowcharts

Soldering Iron Reflow Method Reflow Method
Method (Preliminary Soldering) (Solder Paste)
SUBSTRATE SUBSTRATE SUBSTRATE

PART SOLDER
SOLDER PASTE
SOLDER TEMPORARY PRELIMINARY PART
FIX FLUX SOLDER COATING PRINT
SOLDERING PART FLUX TEMPORARY
~260°C(108) APPLICATION FIX
FLUX . TEMPORARY PREHEATING
CLEANING FIX 100~150°C (208 )
REFLOW
\RESIN PREHEATING o
210~ 240
COATING) 100~15C°C (208)
(10~ 208)
REFLOW

CLEANING

210~240°C ( 10~208 )

(RESIN
CLEANING
CO/TING)
{(RESIN
COLTING®
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8.7 Mount Pad Dimensions (for 300 mil type)

An example of size of mount pads for MFP €2M0S IC is shown in

Fig. 8-6 for reference in designing printed base board.

This size is in accordance with EIAJ General Provisions.

Fig. 8-6 Diagram of Mount Pad Size

]
1.27mm

1.27mm Q.762Zmm

8.8 Cautions for Use

For effective use of MFP CZMOS IC it is necessary not only to
strictly observe instructions (handling, static electricity, etc.)
for use of ordinary DIP package @?M0S IC but also to pay attention

to the following points.

(1) Tmeperature at time of soldering

IC is exposed to high temperature at time of soldering.
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Basically, however, the soldering can be carried out at lead
temperature 350°C for 3 sec or less in case of the soldering
iron method, and at atmospheric temperatures on the resin sur-
face 240°C for 10 sec or less and lead temperature 260°C for

10 sec or less in case of the reflow method.

However, except an unavoidable case it is desirable to use a
method to complete soldering in a short time as could as

possible.

(2) Type of flux and cleaning

Flux in activated resin composition is most extensively used

for soldering. It is recommended to avoid use of chloric flux

as reliability may be adversely affected by residual chlorine,
etc. If soldering flux is left, leads may be corroded, marks

on IC may become hard to be read and other troubles may be

cause, and it is therefore necessary to wash and remove flux com-
pletely. It is advisable to use FUREON Series solvents for

cleaning.

(3) Moisture resistance

When compared with ordinary DIP package products, MFP c2mos 1C
has a thin mold resin and a short distance between the external
leads to IC chips and therefore, shows a slight difference in
the marginal test of moisture resistance. Therefore, it is
advisable to avoid use ICs with their surfaces exposed to air
after mounted on a printed base board and to apply a moisture
roof coating of liquid hard resin, etc. to ICs after mounted on

a printed base board.
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In case of hybrid IC which is sealed in an airtight case, no
moisture proof coating is necessary. When ICs are to be sealed
by resin after mounted, it is necessary to select a resin
having a small coefficient of thermal expansion. It is however
effective to employ a method to apply a buffer coating with a

viscous resin to suppress effect of thermal expansion.

In any case, it is recommended to select sealing resins or coat-

ing materials by consuting their purposes with resin makers.

Formation of leads

Leads of MFP C2MOS IC are formed in the L-shape to facilitate
mounting to a flat substrate. If they are straightened, their

strength can be reduced.

Further, if stress is applied to leads and they are deformed
during they are handled, it is more difficult to reshape them

to the original shape than ordinary DIP type IC.
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9. Cautions on Designing Circuits

Input processing

As the input of CMOS IC is very
high impedance (Rry % 1012Q), the
logic level is not constant in the
open state. In this case, if the
input is in the medium level, both
P-channel and N-channel transistors
are in the state of connection,
whereby the unnecessary supply

current flows.

Therefore, be sure to connect

the unnecessary input line to Vpp,

1
(|
4

( * DISUSED

i
1

<
w
w

GATE )

Vss or other input/output wires, for which logic level

shown in Fig. 9-1. Unstable contact of soldered parts

working of CMOS system or increase in supply current.

should be taken to wiring.

is decided, as
causes erroneous

Therefore, care

CERAMIC CAPACITOR 0.014F ~ 01 uF

”[35!3:@%
@BBDG

| 2N

BBBB%

N

LN
}.—)

TANTALUM (ELECTRIC FIELD) CAPACITOR
10uF ~ 100uF

3
s
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Designing power supply

In general, CMOS is small in current dissipation as compared with
other bipolar digital IC; therefore, it can be used by the small capa-
city power supply. By reason of its operation, however, CMOS consumes
electric power in the form of spike. This makes it necessary to make
the high-frequency impedance of power supply lower. Concretely speaking,
it is necessary to make supply (Vpp) wire and GND (VSs) wire thick and
short and insert 0.01pF Vv O0.1uF capacitor as the high-frequency filters
in the inportant areas between power supply and GND on the printed base
board. As to the low-frequency filter. 1O0uF~ 100uF/printed base board
will do for the purpose. Fig. 9-2 shows an example,of printed base

boards.

And average supply current varies considerably depending on such
factors as the working frequency, load on capacitor, supply voltage,
rise and fall of input signals, etc. Therefore, particular attention
is required in the case of driving by simple power supply of Zenor
diode of battery driving. 1In case there are overshoot and undershoot
at the transient time of power supply, arrangement shall be made by

using filters, etc. so as to avoid exceeding the max. rating.

INPUT TERMINAL

R
Rp
Ry 10kQ

Rp £ 100kQ

Fig.9-3 Input Processing of Printed Base Board
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9.3 Input processing of printed base board

PROTECTION CIRCUIT

[zl

OUTSIDE OF
BASE BOARD

OUTSIDE
OF BASE »
BOARD
Vss
PROTECTION CIRCUIT
Dy, Dg : 151588
(2) PROTECTION OF INPUT WIRE (b) PROTECTION OF OUTPUT WIRE

Fig.9-4 Protection of Input/Output Wires

When the input terminal of printed base board consists of C2MOS input
only, like the individual CMOS device, the input terminal is in electrically
floating condition, whereby there is a possibility of receiving damage by

static electricity, etc. Therefore, as shown in Fig. 9-3, by inserting

over 10kQ resistance in series in R
R
advance, it is possible to protect ——4:>°—NMFI‘VW——[>**———
C2MOS from the overcurrent. IC
And, it is more effective if R : OUTPUT CURRENT CONTROLLING
. inal 1led RESISTOR
the input terminal can be pulle Rg : INPUT CURRENT CONTROLL ING
. RESISTOR WITH POWER SU
up or down by approx 100k resistance. TURNED OFF FPLY

Fig.9-5 Method of Inserting
Capacitor

9.4 Measures for noise and surg of signal input/output wire

In many cases the signal input wire coming in the printed base board
and the control output wires coming out the printed base board are con-
nected with other electronic parts. In general, it can be said that the
signal wire is long in many cases. In case the surge is applied to these
input/output wires by induction, there is a possibility of deterioration
or breakdown of CMOS IC being caused by overcurrent (overvoltage).

Therefore, in case the input/output signal wires are long and when the
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high voltage wire exists in the outside printed base board, it is neces-
sary to insert the protective circuit as shown in Fig.9-4. The method
of separating the base board through photocoupler and lead relay contact

is also effective.

In case of making test pin, it is advisable to make protection in

advance as shown in Fig. 9-1 to Fig. 9-4.

Signal wire and capacitor to be connected to Vpp or Vss

In case the capacitor is connected directly to signal wire for re-
moving the delay and noise in signal, the capacitor up to 500pF in
capacity can be connected directly, but capacitors larger in capacity
shall be connected through such resistors as shown in Fig. 9-5.

These resistors are used for restricting the flow of current to the
parasitic circuit of CMOS input/output at the time of "ON" and "OFF" of
power supply and for preventing CMOS output from short-circuiting for a
long time. It can be said that 10kQ or over will be suitable as the

resistance value for both R and Rg.

Output short-circuiting

In C2MOS IC, buffer is added to the output, whereby it is possible
to carry out the current driving of both source (IpH) and sink (IOQL).
Therefore, in case "H" level output wire is short-circuited with GND
(Vgg) wire or "L" level output wire is short-circuited with Vpp wire,
overcurrent flows to C2MOS output. In particular, if supply voltage is
high, this current may cause the package to exceed the permissible power
disipation; therefore, attention shall be given to prevention of the

output short-circuit.

0f course, it is impossible to connect normal outputs together,
but concerning the C2MOS which has three-state output, wired OR is
permitted under the condition that more than two-wire outputs do not

come to enable simultaneously.
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9.7 Influence of input slow in rise or fall time

In case the waveform slow in

rise time or fall time is applied

to CMOS input, the output of gate Vop » g
IC, etc. may tend to oscillate in

the neighborhood of Vpy (device INPUT oL
threshold voltage) of input wave-

form. This is because, in the VI&__/////—-—-\\\\\___

neighborhood of Vry, CMOS gate

Ll

Fig.9-6 Example of Clock Input Shaped
becomes equivalently linear by Waveform

amplification, whereby the minute

supply ripples and noise appear on the output after amplification.

For suppressing the above phenomenon, consideration should be taken
to insert the high-frequency filter capacitor between Vpp and Vgs of
oscillating IC or to use Schmitt trigger IC. In particular, attention
should be given‘to the clock input of sequence circuit.

Fig. 9-6 shows an example of clock shaping.

9.8 Varidtion of various characteristics
(1) Circuit threshold voltage

The circuit threshold voltage of C2MOS is designed for 1/2 Vbp
ideally, but in reality the voltage is influenced directly by the varia-
tions of both P/N FETs because the voltage is decided by the voltage
dividing effect of both P/N MOS FETs. As ~ompared with the bipolar IC,
therefore, the variation is considerably large. For example, differen-
tiation circuit/integration circuit by CR and timer circuit are greatly
influenced in terms of time by this variation, and in reality compensa-

tion effect is required by the use of variable resistors.
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VoD

VARIATION RANGE
ouT

Vpp=5V
IN

XX Vss

0 1 2 3 4 5
85}

10V

o
2}
-
o
o
2

10 %)

15V 3%

! 1 1 L —

| 1
45 6 75 g 105 12 15
(v)

Ta=25C

°r
@

Fig.9-7 Variation Data of TC4011BP Vry

Fig. 9-7 shows the variation data for TC4011BP circuit threshold
voltage. As to other types, variations can be considered to be similar

to TC4011BP.

Qutput current

The variation of output current can be considered to be Max. :30%
to the standard value. Fig. 9-8 shows the output current characteristics
(standard value) of TC4007UBP. So far as this figure is concened, it
follows that considerable drain current flow at the domain where Vpp
is high. However, if output current is large, internal loss of FET
becomes large at the same time, resulting in lowering the thermal
reliability. In reality, therefore, it is suitable to use at the

non-saturation domain up to IVDS| <1.5V.
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Drain Current Ip (mA)

P-Channel Drain Current Characteristics

Drain Voltage Vpg (V)

-1z -10 -8 -6 —4 -2 0,
Ta=25C [ L A
V/
(TYR) Vag =—57V // s
///
// -10
A/
L | A 1
—1c_b /
—20
-15
J/T -25

N-Channel Drain Current Characteristics

50

40

30

20

10

Ta=257C %Qs=15v
(TYE.)

A

/

10

5 |

1

2 4 6 8 10
Drain Voltage Vpg (V)

12

Fig. 9-8 Output Current Characteristics

of TC4007UBP

Drain Current Ip (mA)
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Switching time

Propagation delay times such as tpry, tpyp, etc., toggle frequency
of counter, etc. have max. 30% variation to the standard value.
However, these parameters vary depending on the interface conditions of
load capacitance, etc., therefore, it is necessary to consider fanout

at the portion where operating speed is high.

9.9 Temperature parameters of various characteristics

m

(3)

Device threshold voltage

The device threshold voltage is considerably stable to the temper-
ature because the temperature coefficients of ON resigtance of P-channel
and N-channel FETs become the puls values. The temperature coefficients
are approx. =2"Vv-3 mV/°C at Vpp=5V and approx. =4~ =5 mV/°C at Vpp=10V.

Qutput current

B
The output current has the minus temﬁerature coefficients for both
P/N FETs, which are approx. -0 4%/°C. Namely, under the temperature
condition of approx. 85°C the current value becomes small by about 25%
as compared with the normal temperature (about 25°C). This is an
important point in deciding the overdrive coefficient in case of driving

transistor, etc. by current.

Input current, Quiescent device current and 3-state output leakage current

These leak currents are theoretically the leak currents in the
opposite direction of PN junction, and are extremely small in value at
normal temperature. With the rise in temperature, however, the values

increase at exponential function.

In reality, it is convenient to remember that with the ,rise in

anbient temperature by 25°C the leak current increases by about 1 digit.

Howeve, in reality the input current is approx. 10710~ 30712 [A] at
normal temperature and the quiescent device current is approx. 107% [A] at
gate IC. These are the levels which have no problems on the practical

use at high temperature.
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(4) Propagation delay time and max. clock frequency

As the propagation delay time may be regarded as the time for
charging and discharging the internal capacitance and load capacitance
of ON resistance of FET, the propagation dealy .time is considered to
be equivalent to the temperature coefficient of ON resistance.
Therefore, the temperature coefficient becomes approx. 0.4%/°C, while,
in the neighborhood of 85°C, tpry and tpyj, increase by approx. 25% to
the normal temperature value. on the contrary, the max. clock frequency

decreases by approx. 25%.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC 4000BP
SILICON MONOLITHIC

TC4000BP DUAL 3-INPUT NOR GATE PLUS INVERTER
The TC4000BP is a combined gate which contains dual

3-input positive NOR gate plus inverter in one
package.

Since all the outputs of this gate are provided with
the buffers of inverters, the input/output 14

transmission characteristics have been improved and 1

the noise immunity has been elevated, Thus, an DIP 14(3Dl4A-F)
increase inpropagation delay time caused by an

increase in load capacity is kept to a minimum.

MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VDD Vss-0.5~ Vss+20 \Y NC E 14| Vpp

Input Voltage VIN Vgs-0.5~Vpp+0.5 \ NCE

Output Voltage VouT Vgs-0.5~Vppt+0.5 v Alll%‘

Operating Ambient

-40~ ° 6
Temperature Range Ta 40~85 ¢ X.‘LE

12] B,
DC Input Current 1IN 110 mA B1|s @E Az
Power Dissipation Pp 300 oW ClE Exz

VssE

81y

Storage Temperature Tstg ~65~150 °c

Range
Lead Temp./Time Tsol 260°C . 10sec (TOP VIEW)
LOGIC DIAGRAM

NOR INVERTER

B X yo—Do——c{>—Do—oY
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TC4000BP

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 18 v
Input Voltage VIN 0 VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
- ) — ~4L0° ° °
CHARACTERISTIC [>00™ | TEST CONDITION [vpp |20 C 25%C 857 luwrr
(V)| MIN.| MAX.| MIN.| TYP MAX.| MIN.| MAX.
5( 4.95 - | 4.95} 5.00 - | 4. -
High-Level IToyr! <1zA 10 ° 00 %
output Voltage | YOH|vpy=vss 9.95| - | 9.95/10. - {9.95| -
15]14.95 - |14.95|15.00 - |14.95 - v
5 - .05 - | 0.00| 0.05 - .0
Low-Level 1IouT! <1leA 0.05
Output Voltage VoL VIN=VSS, VDD 10 - | 0.05 - | 0.00| 0.05 - .05
15 - | 0.05 - | 0.00| 0.05 - | 0.05
VOH=4.6V 5|-0.61 - |-0.51] -1.0 - |-0.42 -
Vog=2.5V 5| -2.5 - | =2.1] -4.0 - | =1.7 -
Output High _ _ _ _ _ _ _ _
Corront IoH|Vou=9.5V 10| -1.5 1.3] -2.2 1.1
Vou=13.5V 15( -4.0 - -3.4] -9.0 - -2.8 -
VIN=Vss mA
VoL=0.4V 5] o.e1| - | o.51] 1.5] - | o0.42] -
Output Low VorL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15 4.0 - 3.4| 15.0 - 2.8 -
VIN=Vss,VDD .
VoyT=0.5V,4.5V 5| 3.5 - 3.5| 2.75 - 3.5 -
Input High V1n VoyT=1.0v,9.0V | 10y 7.0 - 7.0{ 5.5 - 7.0 -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1 TouT! <1leA v
Vour=0.5v,4.5v | 5| - | 1.5 -] 2.25] 1.5 - | 1.5
Input Low VouT=1.0V,9.0V 10 - 3.0 - 4.5 3.0 - 3.0
Voltage ViL
VouT=1.5V,13.5V| 15 - 4.0 - 6.75 4.0 - 4.0
1TouT] <lzA
Input ['H" Level| ITH|VIg=18V 18 - 0.1 - | 10-5| 0.1 - 1.0 A
o
Currentiyn 1over | 111 viL=ov 18] - | -0.1] - |-10-5] -0.1] - | -1.0
5 -1 0.25 - |0.001| 0.25 - 7.5
Quiescent Device _ _ _ _
Current Ipp|VIN=VsS, VDD 10 0.5 0.001 0.5 15| uA
* 15/ - | 1.0/ - |0.002] 1.0] - 30
# All valid input combinations.
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TC4000BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)
5 - 80 200
OJutput Transition Time _
(Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200
Jutput Transition Time _
(High to Low) tTHL 10 50 100
15 - 40 80
5 - 90 180
Propagation Delay _
% | Time (Low to High)| 'PLE 10 50 100
& 15 - 40 80
=) ns
H 5 - 90 180
= | Propagation Delay _
Time (High to Low)| CPHL 10 50 100
15 - 40 80
5 - 100 200
Propagation Delay _
Time (Low to High) | CPLE 10 50 100
e 15 - 40 80
S ns
= 5 - 100 200
Propagation Delay _
Time (High to Low)| CPHL 10 50 100
15 - 40 80
Input Capacitance CIN - 5 7.5 pF

SIRCUITS AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

TEST CIRCUIT WAVEFORM
VoD

PULSE OUTPUT 20ns 20ns
GENERATOR
J:CL:sOpF INPUT
Vop
INPUT
PULSE OUTPUT
GENERATOR OUTPUT

CL,=50pF

il
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TC4000BP

OPERATING SUPPLY CURRENT TEST CIRCUIT

= ] B B
gL by L 5oLy L
T TS l s F T3 ,I.
PULSE
OUTPU
PULSE GENERATOR T
GENERATOR
C1=50pF
20ns 20ns
INPUT
Duty Rati0=50%
Iog - Voy (TYP.) IoL - VoL (TYP.)
Vor ~ Vpp (V) L Ta=25C l . !
-0
-10 -8 -6 —4 -2 &
0 40 P ] o
Vpp=5V | —1 < A Sg. X,
LA Y ~&Q:’ b%—‘
l /V/ ~10 30 ,/ \:7'104' i
10 L1 ;E‘ / .
Yy
1 oA ~ )4 10
— 15 A -20 é é 20
3 S /1A
= V' £
W =) Vi /
- -30 10
0‘14{ L A ~ /// N
L sy &
£8Y Oy, \\ l
7’,@? -40 0
o [N 0 2 4 6 8 10
; \- Ta=25C Vor, (V)
| L
TOSHIBA 78




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4000BP

tTLH,tTHL - Vpp (TYP.) tpLH, tpHL - Vpp (TYP.)
Ta=25C Ta=25C
CL=50pF 300 CL=50pF
= 5 22 \
= 2 =8 INV \\NOR
| N\
= 10 S % 3100
R 4 &
B
< a*
& e ] -
B o5 = =z & 50 -
oo — o= —
SR
B A 3G
& £ E 30
© P
o
4
A
1 10
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
SUPPLY VOLTAGE Vpp (V) SUPPLY VOLTAGE Vpp (V)
Vopr - VIn (TYP.) Ipp/GATE - £y  (TYP.)
LT 11 ook T8=25C T
14— Vpp=15V F
= DD A E s
>
<1z I I VIN °—D°_°VOUT 5 500 5 Dz
& - - 1 - 5 300 z g
8 10 10 Biffa o _ qﬂo £ d
= | VIN - .
i Vout =3 A °
s 8 ) QlOC
3 Biia a a
- 50
3 o B
1S v &D—cs 2 a0 -
> . IN Vour - P %
= g A
E g 104
£ EEEEEEEN 5 5
o TTT T T 5= I
0 2 & 6 10 12 14 16 18 10k 30k 100k 300k 1M
INPUT VOLTAGE Vyy (V) INPUT FREQUENCY fyy (Hz)
s
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TC4001 BP/BF’ TC40028P/BF C2MOS DIGITAL INTEGRATED CIRCUIT

TC4025BP/ BF SILICON MONOLITHIC

TC4001BP/TC4001BF QUAD 2 INPUT NOR GATE
TC4002BP/TC4002BF DUAL 4 INPUT NOR GATE
TC4025BP/TC4025BF TRIPLE 3 INPUT NOR GATE

The TC4001BP/BF, the TC4025BP/BF and TC4002BP/BF
are 2-input, 3-input, 4-input positive NOR gate, re-
spectively.

Since the outputs of these gates are equipped with
the buffers, the input/output transmission character- 1%
istics have been improved and the variation of trans-

DIP 14 (3D14A-P)
mission time due to an increase in the load capacity

is kept minimum. 14@

1
MFP 14(F14GB-P)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING ontT | PIN ASSIGNMENT  (TOP VIEW)
DC Supply Voltage | VDD | Vss-0.5"Vss+20 v T“"OiﬂP:me e xs e as
DD
Input Voltage viy | Vss-0.5+VDD+0.5 v ] [ [ [ 7] [7] [5]
Output Voltage Vour | Vss-0.5"VDD+0.5 v
DC Input Current IIN +10 mA
Power Dissipation | PD 300(DIP)/180(MFP) oW
Operating T _ N
Temperature Range A 4085 ¢
Storage R
Temperature Range | ~St8 -65 150 c
Lead Temp./Time Tsol 260°C - 10 sec TC4002BP/BF

Vpp X2 A2 B2 C2 D2 NC

LOGIC DIAGRAM [H 5] [7) [ [[9 [5] [5]

1/4 TC4001BP/BF
A

: i
B

1/2 TC4002BP/BF

EFBFCFD

A X1 Al Bl C1 D1 NC Vgg

B X TC 402 5BP/BF

c Vpp A B3 C3 X3 X2 C2

T [ia] [13] pd (1] 0} [9] [®
1/3 TC4025BP/BF

A X=A+BFC

B X

o LRI L]l BT Lo

A2 B2 Al Bl ClX1 Vgg
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TC4001BP/BF, TC4002BP/BF, TC4025BP/BF

ECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
C Supply Voltage Vpp 3 - 18 v
nput Voltage VIN 0 - VpD v
TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
Voo __=40°C 25°C 85°C
HARACTERISTIC |SYMBOL| TEST CONDITIONS| ¥ e i T mw Tove Toaan | wiw. | ] VIS
. 514.95 - [ 4.95[5.00] - |4.95| -
igh-Level |TapT | <11a .
S el vou | % 1019.95| - |9.95/10.000 - [9.95]| -
utput Voltage Vin=Yss, Vpp 15 14.95| - |14.95[15.00] - |14.95 v
50 - |0.05 - [0.00]0.05 - |o0.05
ow-Level |Tour | <lpA .
v 10| - |o0.05 - {0.00|0.05{ - |0.05
utput Voltage oL _ . .
utput Toitag VIn=Vss, Vpp 15| - |o0.05| - [0.00{0.05 - |o0.05
Vou=4.6V 510.61| - |-0.51|-1.0| - |-0.42] -
yutput High Vog=2.5V :
) 50-2.5| - |-2.1]-4. - -1 -
lurrent Ton Vonu=9.5V Lyme-o 7
"TC4002BP/ BF) Vop=13.5V 10 [-1.5) - {-1.3|-2.2] - |-1.1| -
Vin=Vsg 15 {-4.0] - |-3.41-9.0] - |-2.8]| -
VoL=0.4V 500.61{ - lo.51| 1.5 - |o.42]| -
Jutput Low VoL=0.5V
lurrent IOL Vor=1.5V 10 1.5 - 1.3 3.8 - 1.1 -
(TC4002BP/BF) VIN=Vss, Vop 15| 4.0{ - | 3.4|15.0] - | 2.8/| -
mA
Jotput High Xoﬂig.gz 5[-2.0| - F0.16 - |-0.21] -
lurrent Ion OH=7- 10 |-0.5| - [-0.4 - 1-0.3| =
; Vop=13.5V
'TC4001BP/BF), 15 |-1.4 - [-1.2 - {-1.0| -
“TC4025BP /BF) Vin=Vss
yutput Low 30?3-23 510.52| - |0.44 - 10.36 | -
Jurrent 0L=0.
10 1.3) - |11 - |o.9] -
‘TC4001BP/BF), | 1OL |Vgr=1.5V
(TC4025BP/BF) Vin=Vss, Vpp 15 3.6 | - 3.0 - 2.4 | -
(nout High VouT=0.5V 51 3.5| - 3.5 [2.75| - 3.5 | -
npu 1g =
vig |VouT=L.OV w0|7.0| - {7055 - [7.0]-
foltage torrs 2 15 [11.0 11.0 |8.25 0
|TouT| <1pA 0 - .0 |8. - |10 - .
L VouT=0.5V, 4.5V 5 - 1. - 2.25 1. - 1.
[nput Low Voyr=1.0V, 9.0V
10 | - 3. - | 4.5 . - .
Voltage VIL  (VoyT=1.5V,13.5V 3 3
15 | - 4. - 16.75| 4.0 - | 4.
| TouT|<luA
(=1 -
Input B el Tmn  |Vig=18V 18 | - 0.1 - | 1073 0.1 - | 1.0 "
Current ["L" i - _ - |-1079]- - |-
L el TIL |vp=0v 18 0.1 1072 -0.1 1.0
- 5 - Jo.25] - Jo.o001{0.25] - | 7.5
uiescent
¢ . Ipp |Vin=Vss, Vpp 10 | - 0.5 - |o0.001] 0.5 - | 15 | wA
Device Current * 15 | - 1.0 - ]0.002{ 1.0 - 30
% All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4001BP/BF, TC4002BP/BF, TC4025BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS  (Ta=25°C, Vgg=OV, Cp=50pF)

CHARACTERISTICS SYMBOL TEST CONDITION Vpp(v)| MIN. TYP. MAX. UNIT!
Output Transition Time ¢ 5 - 80 200
TLH 10 - 50 100
(TC4002BP/BF) 15 _ 40 80
fes . 5 - 80 200
Output Transition Time tTHL 10 _ 50 100
(TC4002BP/BF) 15 - 40 80
Output Transition Time . 5 - 130 400
(TC4001BP/BF), tTLH 10 - 65 200
(TC4025BP/BF) 15 - 50 160
Output Transition Time 5 - 100 200
(TC4001BP/BF), tTHL 10 - 50 100
(TC4025BP/BF) 15 - 40 80
Propagation Delay Time 5 - 170 300
4001BP/BF) tpLH 10 - 70 150
(TC4001BP/BF 15 _ 60 125 .
=z 0 | 250 s
Propagation Delay Time > 13 >
tpHL 10 - 60 125
(TC4001BP/BF) 15 - 45 100
Propagation Delay Time 5 - 100 250
(TC4002 tpLH 10 - 40 120
BP/BF) 15 - 30 | 90
Propagation Delay Time 5 - 100 250
tpHL 10 - 40 120
(TC4002BP/BF) 15 - 30 90
Propagation Delay Time . 13 - igg ;gg
pLH -
(TC4025BP/BF) 15 _ 80 160
Propagation Delay Time 5 - 160 350
(TC4025BP/BF) FpHL 10 - 80111
15 - 65 125
Input Capacitance CIN - 5 7.5 pF
CIRCUIT- AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
CIRCUIT v WAVEFORM Z0ee one
! l INPUT ngg” S]
— M l _:?10%
trur,
90%
50%
01, = 50pF OUTPUT To%
il o
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _

C2MOS DIGITAL INTEGRATED CIRCUIT TC4001UBP
SILICON MONOLITHIC TC4011UBP

C4001UBP QUAD 2 INPUT NOR GATE
C4011UBP QUAD 2 INPUT NAND GATE

TC4001UBP and TC4011UBP are 2 input NOR gate and
input NAND gate respectively. The pin connections
re same as TC4001B and TC4011B but the internal
ircuits consist of only basic NAND (NOR) circuit
ithout the waveform shaping inverters.

herefore, these are suitable for the applications
n linear circuits such as oscillator circuits and
mplifier circuits, and these have advantage in the
ipplications of logical processing systems with

‘aster operating speed.
DIP14(3D14A-P)

\BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING uNIT | PAN ASSIGNMENT
)C Supply Voltage | VDD | Vss-0.5"Vss+20 v TC4001UBP
[nput Voltage VIN Vss -0.5+VDD+0.5
Jutput Voltage Vour | Vss-0.5vVpD+0.5 v AL E k<] Voo
)C Input Current 1IN +10 mA B1 [2] 15] A¢
>ower Dissipation | PD 300 mW x1 3] 2] B4
Jperating T _ °
Temperature Range A 40~ 85 ¢ %2 [4] £1] xe
Storage B2 [5 X5
Temperature Range Tstg -65"150 °c ]
Lead Temp./Time Teol 260°C - 10 sec 4% [g] 5] 55

LOCIC DIAGRAM Vas ['j 5] a3

1/4 TC4001UBP 1/4 TC4011UBP
TC4011UBP

a1 114 vop
Bl E@ Epe
R A= o G @EM

IN B o { oUT X X2 E E Xa
oUT X IN & | = ] @:"J o5
4 _| weod vss [7] L_?_] A3

.(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4001UBP, TC4011UBP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 \
Input Voltage ViN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

° o -]
CHARACTERISTIC |SYMBOL | TEST CONDITION |'DD 40°¢ 2>°C 85°C UNIT
(V) | MIN.| MAX.| MIN. | TYP. | MAX. | MIN. | MAX.
High-Level . |TouT|<1yA 5 | 4.95 - |4.95| 5.00{ - | 4.95] -
Output Voltage | OH reeVee . 10 | 9.95] - [9.95[10.00] - |9.95| -
INZYSS, DD 135 {14.95| - [14.95(15.00| - {14.95]| - v
LowLevel Tour| <Lua 5 | - |0.05] - | 0.00[0.05] - ]0.05
ow-Leve
Output Voltage | VOL - 10 | - (o.05| - | o0.0000.05| - }o.05
ViN=Vss, Vpb |15 | - [o0.05| - | 0.00{0.05| - 0.05
Vog=b4. 6V 5 | -0.2] - Fo.16 - fo0.12] -
Vog=2.5V
Output High OH 5 - - - - - -
IOH V0H=9.5V
Current Vou=13.5V 10 | -0.5| =~ | -0.4 - -0.3f -
Vin=Vss, Vpp 15 -1.4 - -1.2 - -1.0 -
mA
VoL=0.4V 5 | 0.52] - |o0.44 - |o.36| -
Output Low Vo1=0.5V
10| 1.3 - | 1.1 - 0.9| -
Current ToL V0L=1.5V
15 | 3.6| - 3.0 - 2.4 -
Vin=Vss, Vpp
Vour=0.5V, 4.5V] 5 | 4 0| - | 4.0| 3.0 - 4.0 -
; Vour=1.0V, 9.0V
Input High Vig | (U 10| 80 - | 8o|l6s5|- | 80| -
Voltage VoyT=1.5V,13.5V ) 20l o 5
IIOUT‘<1UA 15 12.0 - 12. .5 - 12. - v
VOUF‘;-g:}’v ;‘-(5)" s| - | 1.5] - |20/ 1.0] - |10
Input Low VouTr=1.0V, 9.0V
- 0] - | 2. - | 35| 2.0] - | 2.0
Voltage ViL | voyr=l.5V,13.5V
[Tour] <Lvh 15| - | 3. - | 5.5] 30| - | 3.0
"yt
Input | pever| I | Viu=18V 18 - | 0.3] - | 1075 0.3] - | 1.0
m"myn
Current |"L° | T1L | vL=0v 18| - |-0.3] - |-107%-0.3| - |-1.0
Quiescent I 5 - 1.0 - 0.001 .0 - 7.5 A
DD Vin=V v
Pevice Current wVss> Yobp |10 | - | 2.0| - Jo.001| 2.0| - | 15
* 15| - | 4.0l - lo.002] 4.0/ - | 30

x
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4001UBP, TC4011UBP
'NAMIC ELECTRICAL CHARACTERISTICS  (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITIONS Vpp(v)| MIN. TYP. MAX. UNITS
itput Tran?ition Time trin 13 : 122 ;gg
(Low to High) 15 - 50 | 160
itput Transition Time 5 - 100 200
) tTHL 10 - 50 | 100
(High to Low) 15 _ 40 80
copagation Delay Time > - 100 200
tpLH 10 - 50 | 100
(TC4001UBP) 15 - 40 80
ns
. . 5 - 100 200
ropagation Delay Time
pes Y CpHL 10 - 50 | 100
(TC4001UBP) 15 _ 20 80
ropagation Delay Time 5 - 100 200
t -
(TC4011UBP) pLH ig ig 1(;8
ropagation Delay Time . 5 - 100 200
HL 10 - 50 160
(TC4011UBP) P 15 - 40 80
nput Capacitance CiN - 5 7.5 pF
IRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTIC
CIRCUIT 1 CIRCUIT 2
TC 400 1UBP Vop TC4011UBP Vip
3
1L.=50pF

WAVEFORM

INPUT
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
T OGBP C2MOS DIGITAL INTEGRATED CIRCUIT
C4O SILICON MONOLITHIC

TC4006BP 18-STAGE STATIC SHIFT REGISTER

TC4006BP is static shift register of 18 bits maximum
which consists of two 4 bit shift registers and two

5 bit shift registers, and the clock is supplied from
the common CLOCK input for all the shift registers,
Since 5 bit shift register is provided with 4 bit
output Dp+4 in addition to serial data output Dp+5,
the shift register with arbitrary number of stages of 4
4,5,8,9,10,12,13,14,16,17 and 18 can be obtained by
the combination of inputs and outputs of 4 bit and 1

5 bit shift registers. DIP 14(3D14A-P)
Each register is shifted by the falling edge of
TLOCK

MAXIMUM RATINGS PIN ASSIGMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vpp Vss-0.5~Vgs+20 v D ¥ Voo
Input Voltage VIN Vgs-0.5~Vpp+0.5 v NC § Dy+4
Output Voltage Vout Vss-0.5 ~Vpp+0.5 v CLOCK J Do+5
DC Input Current IIN +10 mA Dy il D2+4
Power Dissipation Pp 300 oW D3 i D3+4
§ i D, i Ds+5
gperatlng Ambient Ta 40 ~85 °c 4
emperature Range Vsg Dy+4
Storage Temperature °
Range Tstg -65 ~150 C
Lead Temp./Time Tsol 260°C - 1l0sec
LOGIC DIAGRAM ) TRUTH TABLE (SINGLE STAGE)
Dy o D qQ D Q D Q (D Q——D—@ Dy+4
CK cK q4cK qcK
(1) pe+e
DZO D Q D Q 5 5 q PR ’ @ Da+5 INPUTS OUTPUT
L% | r9°% | 19 CE | rqcK D CLOCK Dp+1
L t L
: 9 H [ H
* f Dn
:: o * Don't care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4006BP
COMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vpp 3 - 18 \Y
>ut Voltage VIN 0 - VpD v
ATIC ELECTRICAL CHARACTERISTICS (vss=0V)
SyM- Tl -40°C 25°C 85°C
HARACTERISTIC TEST CONDITION |VDD UNIT
BOL (V) | MIN. | MAX. | MIN.| TYP.| MAX.| MIN. | MAX.
| | 5| 4.95] - | 4.95] 5.00| - | 4.95 -
- 1 <1uA
gh-Level vou| OUT 10} 9.95| - | 9.95{10.00{ - | 9.95| -
tput Voltage VIN=VsS,VDD
15{14.95 - 114.95[15.00| - |[14.95 -1y
| | 5 - [ o.05 - 1 0.00] 0.05] - ]o0.05
" 1 <1zA
a-Level vor| OUT 10f - |o.05|] - |o0.00]0.05 - |o.05
tput Voltage ViN=Vss,VDD
15/ - | o0.05 - | 0.00| 0.05 - | 0.05
VOR=4. 6V 5(-0.61 - {-0.51[ -1.0{ - [-0.42 -
Vou=2.5V 5| -2.5 - | =2.1] -4.0] - | -1.7 -
tput High Ton|Vog=9. 5V 10| -1.5] - | -1.3} -2.2| - | -1.1] -
rrent 0] OH . . . . .
Vog=13.5V 15| -4.0| - | -3.4| -9.0| - | -2.8| -
Vin=Vss, VDD A
VoL=0. 4V 5] 0.61 - [o.51] 1.5 —[o.a2f -
tput Low ToL VorL=0.5V 10| 1.5 - 1.3 3. - 1.1] -
rrent VoL=1.5V 15| 4.0 - | 3.4| 15.0] - | 2.8] -
VIN=VSS, VDD
VouT=0.5V,4.5V s| 3.5 - 3.5| 2.75 - 3.5 -
put High Voyr=1.0v,9.0Vv | 10| 7.0| - 7.0| s5.5{ - 7.0 -
ltage V1H
Vour=1.5v,13.5V| 15| 11.0] - | 11.0| 8.25 - | 11.0f -
1 TouT! <1eA v
VouT=0.5V,4.5V 5] - 1.5 - | 2.25| 1.5{ - 1.5
put Low VIL Voyr=1.0V,9.0V | 10 - 3.0 - 4.5 3.0 - 3.0
Ltage Vour=1.5v,13.5v| 15| - | 4.0 - | 6.75] 4.0 - | 4.0
| IouT | <1lnA
put |"H" Level Iyy|VIip=18V-~ 18 - 0.1 - | 10-5] 0.1 - 1.0 R
n
rrent|nn eyel] ITL|VIL=0V 18 - | -0.1 - |-10-5] -0.1 -1 -1.0
5| - 5 - |lo.005 5| - 150
Lescent Device | 1 1 vin=Vss, VDD 10| - 100 - |o.o10] 10| - | 300| «A
» 15| - 20| - |o0.015] 20| - | 600
All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4006BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL |TEST CONDITION v ) MIN. TYP. MAX. UNIT
DD
5 - 80 200
Output Transition Time
(Low to High) tTLR 10 30 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 50 100
15 - 40 80
- 0
tpLH 5 170 40
P i lay Ti 0 - 7 200
ropagation Delay Time tpHL 1 5 ns
15 - 65 160
5 2.5 8 -
Max. Clock Frequency fcL 10 5 17 - MHz
15 7 20 -
5 - 60 180
Min. Clock Pulse Width ty 10 - 30 80 ns
15 - 25 50
5 20 - -
Max. Clock Rise Time trCL
. 10 2.5 - - us
Max. Clock Fall Time tfCL
15 1.0 - -
5 - 20 100
Min. Set-up Time
(DATA - CLOCK) tsu 10 - 8 50 ns
15 - 5 40
5 - -2 60
Min. Holdﬂe ty 10 - 4 40 ns
(DATA - CLOCK)
15 - 30
Input Capacitance CIN - 7.5 pF

TOSHIBA

88



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4006BP

{AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1. 20ns 20n8
5% 90% \ Vop
CLOCK 50% 50%
10% 10%
— Vss
Dp+4 VoH
Dp+5 50% 50%
— VoL
tpLH tpHL
~
WAVEFORM 2.
20ns 20ns
5% 50% VoD
Dn 50% >< 50%
10% 10% Ves
VoD
CLOCK
Ves
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
C2MOS DIGITAL INTEGRATED CIRCUIT
TC4007UBP SILICON MONOLITHIC

TCA007UBP DUAL COMPLEMENTARY PAIR PLUS INVERTER

TC4007UBP contains three elements of P-channel
enhancement type MOS FET and three elements of N-
channel enhancement type MOS FET. One pair of P-
channel and N-channel functions as inverter and
remaining two pairs provide the respective outputs of
source and drain separately. Depending on how
connections are made, the versatile applications such
as inverter, waveform shaping circuits, NAND(MNOR) 14
gatys, linear amplifiers, clocked gates, transmission

1
gates and high fan-out buffers are easily obtainable.

DIP 14(3D14A-P)

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
PIN ASSIGMENT
DC Supply Voltage VpD Vss-0.5~Vgs+20 v
Input Voltage VIN Vss-0.5~ Vpp+0.5 v
Output Voltage * VouT | Vss-0.5~Vpp+0.5 \Y Spg ¥ Voo
DC Input Current IIN 10 mA Dpz } Sp
Power Dissipation Pp 300 mW IN2 j 0UTg
i i s D
Operating Ambient Ta 40 ~85 oc N2 i Dp3
Temperature Range Dyz § IN;
:torage Temperature Tsrg ~65~150 oG N, § Sy
ange

- . Vss 2%
Lead Temp./Time Tsol 260°C - 10 sec
#* Applicable for Dp, DN, SP, SN and OUT terminals. (TOP VIEW)
LOGIC DIAGRAM

Vop Sp1 Dpz Sp2 Dp3

INy : ouTg

OO OO0 O

Vss Dni INz Sn2 Dnz INg Syg
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4007UBP
ECOMMENDED OPERATING CONDITIONS (Vvss=0V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
C Supply Voltage Vpp 3 - 18 v
nput Voltage VIN 0 - Vpp v
TATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
- —_— - ° ° o
CHARACTERISTIC ggz TEST CONDITION [Vpp 407¢ 25°¢C 85°C  lunir
(V) | MIN. [ MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| 4.95 - | 4.95| 5.00] - | 4.95 -
{ oh— 1 1A
tigh-Level voy|TOUTI<1x 10] 9.95| - | 9.95l10.00] - | 9.95 -
lutput Voltage VIN=Vss
15[14.95 - |14.95[15.00| - |14.95 I
5 - | o0.05 - | 0.00] 0.05 - | 0.05
- 1 <
ow-Level yor | 'TOUT! < 1xA 10| - |o0.05] -|o0.00]0.05 - |o0.05
Jutput Voltage VIN=VDD
15| - | 0.05 - | 0.00| 0.05 - | 0.05
VoH=4.6V 5|-0.61 - |-0.51] -1.0| - |-0.42 -
Vou=2.5V 5 -2.5 - | =2.1] =4.0 - | -1.7 -
Jutput High _ _ | _ _
‘urrent IoH|Voy=9.5V 10| -1.5 1.3] -2.2 - | -1
Vop=13.5V 15| -4.0( - | -3.4] -9.0| - | -2.8 -
Vin=Vss oA
VoL=0.4V 5| 0.61 - | 0.51| 1.5 - | 0.42 -
Jutput Low oL VorL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
-urrent VoL=1.5V 15| 4.0 - | 3.4|15.0] - | 2.8/ -
VIn=VpDp
VouT=0.5V 5| 4.0 - 4.0l 3.0 - 4.0 -
[nput High iy Voyr=1.0V 10| 8.0 - 8.0| 6.5 - | 8.0 -
Joltage VouT=1.5V 15| 12.0/ - | 12.0| 9.5 - | 12.0| -
1 TouT! < 124 v
VouT=4.5V 5 - 1.0 - 3.0/ 1.0f - 1.0
Input Low VoyTr=9.0V 10 - 2.0 - 3.5 2.0 - 2.0
Voltage ViL
Vour=13.5V 15 - 3.0f - 5.5| 3.0 - 3.0
1 TouT! < 12A
Input "H'" Leve] ITH|VIy=18V 18 - 0.1 - | 10-5| 0.1 - 1.0 LA
CUTTEN | npn evel I7L|VL=0V 18| - | -0.1| - [-10-3| -0.1] - | -1.0
5 - | o0.25 - 10.001| 0.25 - 7.5
Quiescent Device _ _ _ _
Curront IpD ny-Vss,VDD 10 0.5 0.001| 0.5 15| «A
15 - 1.0/ - |0.002| 1.0f - 30

# All valid input combinationms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4007UBP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF, INVERTER)

CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. . MAX. UNIT
Vpp (V)
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 50 100
15 - 40 80
ns
Output Transition Time 5 - 80 200
(High to Low) tTHL 10 - 50 100
15 - 40 80
5 - 55 110
Propagation Delay _
Time (Low to High) tpLH 10 25 60
15 - 20 50
ns
5 - 40 110
Propagation Delay _
Time (High to Low) tpHL 10 20 60
15 - 15 50
Input Capacitance CIN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

TEST CIRCUIT WAVEFORM

INPUT
UTHL
INPUT —_ ™
90%
50%
ouT
UTPUT 10%
UpHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4007UBP

‘YPICAL APPLICATION

1. TREE LOGIC 2. CLOCKED INVERTER 3. ANALOG DATA SELECTOR

0 o——————
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4008BP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4008BP_ 4-BIT FULL ADDER

TC4008BP is full adder of 4 bit parallel processing
type equipped with high speed parallel carry circuit.
The sum of binary inputs applied to four augend data
input lines (Al1-A4), four addend data input lines
(B1-B4) and carry input (CIN) from the lower order is
obtained in binary code from added data output (S1-S4)
and carry output (COUT) to the higher order. Adders
of 4xn bits with cascade counections and add/ 16
substract circuits with simple external circuits can
be easily obtained.

DIP 16(3D16A-P)

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT | pIN ASSIGNMENT
DC Supply Voltage VpD Vgs-0.5~Vgs+20 v
Input Voltage VIN Vgs-0.5~Vpp+0.5 \
Output Voltage Vour | Vss-0.5~Vpp+0.5 v
DC Input Current 1IN +10 mA
Power Dissipation Pp 300 mW

Operating Ambient

~ o
Temperature Range Ta 40~85 ¢
Storage Temperature °
Range Tstg 65~ 150 C
Lead Temp./Time Tsol 260°C - 10sec
TOP VIEW
LOGIC DIAGRAM ¢ )
TRUTH TABLE
14 Cour Cout
Bn
] F.A.n Sn
An
B,
4 S CIN
Iwea
By (2 INPUTS OUTPUTS
Bn An | CIN Sn | Cour
Az (3 L L L L L
By (2 L L H H L
L H L H L
42(8 L H H L H
B, (6 H L L H L
H L H L H
A1 H H L L H
con(@Q—- H H | B H H
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4008BP
ECOMMENDED OPERATING CONDITIONS (vss=0V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. | MAX. UNIT
C Supply Voltage Vpp 3 - 18 v
nput Voltage VIN 0 - VDD A
TATIC ELECTRICAL CHARACTERISTICS (vss=0V)
CHARACTERISTIC ggg' TEST CONDITION [vppl——40°C 25°¢ 85°C  lwir
(V) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
514.95| - |4.95]5.00] - [4.95| -
iﬁ:;iezzitage Vou li:ii;;ﬁiﬁi 10)9.95| - |9.95/10.00] - |9.95] -
15(14.95| - [14.95[15.00] - |14.95| - | |
e ) Topy | <1sa 5] - lo.05] - ]o.00]0.05] - ]o0.05
atput Voltage OL |y14=Vss, VoD 10| - |o0.05] - |o0.00|0.05| - |o0.05
15| - }o0.05] - |0.00]0.05| - |0.05
Vou=4.6V 5l-0.61| - [-0.51]-1.0] - [-0.42]| -
VoR=2.5V 5| -2.5| - | -2.1| -4.0| - |-1.7]| -
Eigzitﬁigh Ton|Vou=9. 5V 10] -1.5) - | -1.3] -2.2| - |-1.1]| -
Von=13.5V 15| 4.0 - | -3.4] -9.0] - |-2.8] -
VIN=VSS, VDD mA
VoL=0.4V 510.61| - | 0.51| 1. - |0.42] -
utput Low ToL VoL=0.5V 10 1.5 - 1.3 3. - 1.1 -
urrent VoL=1.5V 15| 4.0 - | 3.4|15.0] - | 2.8| -
VIN=VsS,VDD
VouT=0.5v,4.5V | 5| 3.5| - | 3.5|2.75| - | 3.5 -
aput High vy |VOUT=1.0V,9.0v | 101 7.0| - | 7.0 5.5| - | 7.0| -
>ltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0]| 8.25| - |11.0| -
1Toyt! <1xA v
Vour=0.5V,4.5v | 5| - | 1.5| - |2.25{ 1.5 - | 1.5
aput Low VIL Voyr=1.0V,9.0V | 10 - 3.0 - 4.51 3.0 - 3.0
>lrage Vour=1.5v,13.5v| 15| - | 4.0 - |6.75| 4.0 - | 4.0
] IoyT | < 1A
wput |"H" Level ITH|VIH=18V 18 - 0.1 - | 10-5| 0.1 - 1.0 A
ITentingn Level Ipp|ViL=0v 18| - |-0.1] - [-10-5] -0.1| - | -1.0
5| - 5] - ]0.005 5] - | 150
:i:izegzrrent Ipp ZIN=V55,VDD 0| - 10| - lo.o10| 10| - | 300|.a
15| - 20 - |o.0o15| 20| - | 600
All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4008BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL |TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)
, 5 - 80 200
Output Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
ns
5 - 80 200
Output Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
, ‘on Dealy Ti 5 - 300 800
ropagation Dea ime | t
pag 4 pLH 10 - 120 320 ns
(An,Bn - Sn) tpHL
15 - 80 230
» o Delay T4 5 - 270 540
ropagation ela ime t LH
P Y P 10 - 110 220 ns
(An,Bn - CARRY OUT) tpHL
15 - 75 150
P el T 5 - 260 740
ropagation Dela ime t
pag Y pLH 10 - 100 310 ns
(CARRY IN - Sp) tpHL
15 - 70 230
. on Delay T 5 - 120 240
ropagation Delay Time | tpLH
P Y P 10 - 50 100 ns
(CARRY IN - CARRY OUT) tpHL
15 - 40 80
Input Capacitance CIN - 5 7.5 pF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1. WAVEFORM 2.
20ns 20ns
Ar, H,o 90%
Bn 50% S 50% CARRY IN
A 1o 0%
THL TTLH
] 90% 7 70
Sn, 50% 50% Sn,
CARRY OUT 10% 1% CARRY OUT
TpHL TpLH
s | FS0%] . }— 90% s
n 50 500 ne
CARRY OUT 10% o CARRY OUT
TTLH TTHL
tpLH TpHL
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TOSHIBA INTEGRATED CircuiT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC

TC4009UBP
TC4010BP

009UBP HEX BUFFER/CONVERTER (INVERTING TYPE)
010BP  HEX BUFFER/CONVERTER (NON-INVERTING TYPE)

-009UBP and TC4010BP contain six circuits of buffers
‘h the level shift function. TC4009UBP provides
rerted outputs and TC4010BP provides non-inverted
‘puts. Large output current enables to directly

.ve one TTL/MDTL input. Furthermore, since the
stical amplitude of Vpp-VSS can be converted to the
yical amplitude of VcC-Vss by supplying two separate
rer supplies with the condition of (Vpp>Vgc), thesel
> suitable for the interface from C2MOS system
>rating with the power supply voltage of 5 volts or
sher to TTL/MDTL system.

(IMUM RATINGS

DIP 16(3D16A-P)

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNIT
v Vgs-0.5~Vgs+20 v
Supply Voltage DD 58 58
Vee Vgs-0.5~Vpp+0.5 v
>ut Voltage VIN Vss-0.5~Vpp+0.5 v
tput Voltage Voutr | Vgs-0.5~Vget+0.5 v
Input Current Iy *10 mA
wer Dissipation Pp 300 mW
erating Ambient Ta 40 ~85 o
nperature Range
orage Temperature Tseg —65~150 og
nge
ad Temp./Time Tsol 260°C - 10sec

RCUIT DIAGRAM

1,/6 TC400SUBP Vpp % Vvoe

T

INPUT O

E - —O OUTPUT

1/6 TC4010BP . Voo

INPUT O— t—0 OUTPUT

P

Lal

=+ <
e

L1
T

- V8s

* Parasitic Diode

TC4009UBP

VCCE EYDD
: Ei_z& N
" EZ& @ iy

ves 8]

TC4010BP
VccE E]VDD
01 [2] B
NN
Oz 4 [13] ne
1z [: &E 0s
o3 [e] 1] 15
ISEEi:gix Zig;tza Og
of

ves|e]
(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4009UBP, TC4010BP

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNI
DC Supply Voltage VDD 3 - 18
vce - VpD \4
Input Voltage VIN - VpD v
STATIC ELECTRICAL CHARACTERISTICS (Vvss=0V, Vpp=Vcc)
e o ° o
CHARACTERISTIC :gg- TEST CONDITION |Vpp Z40°¢ 25°C 857¢C UN
(V) | MIN. | MAX. | MIN.| TYP. | MAX.| MIN. | MAX.
51 4.95 - 4.95} 5.00 - 4.95 -
i 1TouT | <1lzA
High-Level _ - -
Output Voltage | VOH|yrnevss.vop 10| 9.95 9.95(10.00 9.95
15114.95 - 114.95(15.00 - |14.95 - \
1 1<l 5 - 0.05 - 0.00 05 - 0.05
- <lwA
Low-Level vor| T 10/ - [o0.05] - |o0.00{0.05| -1o0.05
Output Voltage VIN=Vss, VDD
15 - 0.05 - 0.00| 0.05 - 0.05
Vou=4. 6V 5]-0.73| - [-0.65] -1.2] - [-0.58] -
Vog=2.5V 5[ -2.4 - | =2.1| -4.5 - | -1.9 -
Output High _ _ _ e _ _ e _
LA 10H |Voy=9.5V 10| -1.8 1.65| -2.8 1.35
VoH=13.5V 15| -4.8 - -4.3| =11 - -3.5 -
VIN=Vss,VDD o
VoL=0.4V 5 3.8 - .2 7 - 2.9 -
Output Low VorL=0.5V 10 9.6 - .0 13 - 6.6 -
Current ToL
VoL=1.5V 15| 25.0| - | 24.0| 47| - |20.0| -
VIN=VSS, VDD
Vout=0.5V 5 4.0 - 4.0 2.5 - 4.0 -
Input High VouT=1.0V 10| 8.0| - | 8.0l s.o] - | 8.0| -
Voltage VIin
(TC4009UBP) Vour=1.5V 15| 12.0| - | 12.0] 7.5| - | 12.0| -
I IouT | <1xA
Input Low VouT=4.5V 5 - 1 - 1.7 1.0 - 1.0
Voltage ViL|{VouT=9.0V 10 - 1.5 - 2.3 1.5 - 1.5 v
(TC4009UBP) VouT=13. 5V 15 - | 1.5 - 2.5| 1.5] - | 1.5
I Toyr! <1luA
Input High VoyT=4.5V 5 3.5 - 3.5] 2.75 - 3.5 -
Voltage Vig VouT=9.0V 10 7.0 - 7.0 5.5 - 7.0 -
(TC40108P) VouT=13.5V 15| 11.0| - | 11.0{ 8.25| - [ 11.0] -
1 IoyTl< 14A
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4009UBP, TC4010BP
TIC ELECTRICAL CHARACTERISTICS (Vss=0V, Vpp=Ycc)
ARACTERISTIC [>1M"| TEST cONDITION[VDD] -40°¢ 25°C 85°C UNIT
BOL (V)| MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
ut Low VouT=0. 5V 5 - 1.5] - | 2.25] 1.5 - 1.5
Z?ESBP) vyy | VOUT=L- OV 10 - 3.0l - 4.5 3.0 - 3.00
vouT=1.5V 15 - 4,00 - | 6.75| 4.0] - 4.0
1 TouT 1 <<1lszA
ut  |"H" Level ITy|Vig=18V 18 - 0.1 - | 10°5| 0.1 - 1.0| .
Tent i n Level I7L|VL=0V 18] - | -0.1] - |-10-5] -0.1| - | -1.0
s 5 - 1.0 - |0.002| 1.0 - 30
escent Device | 1 'v1n=Vss,VpD 10 - | 2.0 - |o.004| 2.0 - 60| uA
* 15| - | 4.0 - |0.008] 4.0 - | 120
11 valid input combination. »% Include Icc.

IAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF, Vpp=VcC)

CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)
5 - 75 350
:put Transition Time _
w to High) tTLH 10 30 150
15 - 20 110
ns
5 - 25 70
:put Transition Time _
lgh to Low) tTHL 10 15 40
15 - 12 30
5 - 40 140
Propagation Delay _
Time (Low to High) tpLH 10 25 80
15 — 15 60
ns
5 - 25 60
Propagation Delay _
Time (High to Low) tpHL 10 5 40
15 - 15 30
5 - 45 200
Propagation Delay _
Time (Low to High) tpLH 10 25 100
15 - 15 70
ns
5 - 50 130
Propagation Delay _
Time (High to Low) tpHL 10 % 70
15 - 15 50
put Capacitance CIN TC4009UBP - 15 22.5 oF
TC4010BP - 5 7.5
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4009UBP, TC4010BP
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
TC4009UBP TC4010BP
20ns 20ns 20ns 20ns
90% 90% 90% 90%
INPUT 50% 50% INPUT 50% 50%
=~10% 1 0%
THL _ITIH
90% 907
OUTPUT 50% 50% OUTPUT
(0] 10%
TpHL LpLH
1 1
»
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

o B oo A RBEE

4011BP/TC4011BF QUAD 2 INPUT NAND GATE
4012BP/TCA012BF DUAL 4 INPUT NAND GATE
4023BP/TCA023BF TRIPLE 3 INPUT NAND GATE

The TC4011BP/BF, TC4023BP/BF, and TC4012BP/BF are
input, 3-input, and 4-input positive logic NAND

tes respectively.

nce all the outputs of these gates are provided 1

th the inverters as buffers, the input/output N

aracteristics have been improved and the variation DIP14(3D14A—~P)

propagation delay time due to the increase in load "

pacity is kept down to the minimum.
1

MFP14 (F14GB-P)

SOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING onrT | PLN ASSIGNMENT (TOP VIEW)
Supply Voltage | VDD | Vss-0.5"Vss+20 70401 LBE/BF

put Voltage VIN Vss -0.5+ VDD +0.5 (DD A& B& X4 XO B AS

tput Voltage VouT | Vss-0.5vVDD+0.5 v

. Input Current 1IN *10 mA

wer Dissipation | PD 300 (DIP) /180 (MFP) oW

erating T ~40 ~ 85 °c

‘;’E‘;gzt“re Range Al Bl X1 X2 Bz A% Vgg

mperature Range Tstg -65 " 150 °C

:ad Temp./Time Tsol 260°C - 10 sec TO401ZBR/BF

JEIC DIAGRAM

/4 TC4011BE/BF B >

/2 TC4012BP/BF

X1 Al Bl Cl D1 NC Vgg

TC4 02 3BE/BF

g o w »

Vpp A3 B3 C3 X» X2 C2

/3 TC4023BP/BF

HIBEIRIEIEIE

AZ B2 Al Bl Cl X1 Vgg
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4011BP/BF, TC4012BP/BF, TC4023BP/BF

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - VDD Y
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0)
Tpp __=40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITION (DD oo Sy T A, UN]
5S|4.95| - |4.95]5.00] - [4.95] -
igh— I <1lpA .
glfh It‘e:’leit Vou I Tour|<tw 10[9.95| - [9.95|10.000 - [9.95]| -
utpu oltage =
P & VIN=Vss, VoD 15 {14.95] - (14.95]|15.00] - |14.95| -
5] - |0.05] - |0.00]0.05] - |o0.05]
I(;OW'Le":ll voL | |Tour!<lua 10| - |o.05] - |o0.00|0.05 - |o0.05
utput Voltage VIN=Vpp 15| - |o.05] - |o0.00|0.05] - |o0.05
Von=4.6V 5|-0.61] - [-0.51|-1.0| - [-0.42| -
Output High Vou=2-5V sloas| - l-2.1l-s.0l = l-1.7| -
Current Ton |Vou=9.5V ) ) ) )
Vou=13.5V 10(-1.5} - |-1.3|-2.2| - |-1.1| -
(TC4012BP/BF) ViNVss. Voo | 15| -4.0] - |-3.4|-9.0| - |-2.8] -
VoL=0.4V - - -
output Bigh oy 5]0.61 0.51| 1.5 0.42
et L L S Ll I ol o B e
TC4012BP/BF - . - . 0| - .8 -
( ) Vin=Vpp m
Output High Xou=g-fs>3 5|-0.2| - |-0.16 - |-0.12| -
Current OH=2 10 |-0.5| - [-0.4 - |-0.3] -
(TC4011BP/BF), | TOH |Vow=13.5V
(TC4023BP/BF) VIN=VSS, VDD 15| -1.4f - |-1.2 - |-L0f -
Output Low VoL=0. &4V 510.52] - |0.44 = 10.36 | -
Current I VoL=0.5V 10] 1.3] - | 1.1 - | o.9f -
(TC4011BP/BF), OL |voL=1l.5V
(TC4023BP/BF) Vin=oD 15 3.6 - 3.0 - 2.4 -
Vour=0.5V, 4.5V| 5| 3.5| - | 3.5]2.75| - | 3.5 -
Input High Voyur=1.0V, 9.0V
10| 7.0 - | 7.0| 5.5/ - | 7.0 -
Voltage . Vin | voyr=1.5V,13.5V
15| 11.0] - |[11.0|8.25| - |11.0| -
|10UT}<111A 3
. . Vour=4. 5V 5] - | 1.5 - |2.25| 1.5 | = | L5
nput Low VouT=9.0V
Voltage VIL ngLH 5y 10 - |3.0] - 4.5/ 30| - |3.0
15| - |40 - |6.75/ 4.0 - |4.0
|TouT|<1uA
g
Input Levell ITH |Vrp=18V 18| - 0.1 | - 10-5{ 0.1 | - 1.0 1
Current |["L" _ -5 u
Levell IIL |VIL=OV 18| - |-0.1| - F1073]-0.1 | - F1.0
Quiescent 5| - 0.25 | = Jo.o001] 0.25| = | 7.5
Device Current | Ipp |VIN=Vss, Vpp 10| - 0.5 | - ]0.001 0.5| - 15 u
* 15| - | 1.0 - Jo.002 1.0l - |30

* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4011BP/BF, TC4012BP/BF, TC4023BP/BF

NAMIC ELECTRICAL

CHARACTERISTICS

(Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION VpD(V) MIN. TYP. MAX. | UNITS
5 - 80 200
utput Transition Time tTLH 10 _ 50 100
(TC4012BP/BF) 15 - 40 80
. . 5 - 80 200
utput Transition Time tTaL 10 _ 50 100
(TC4012BP/BF) 15 - 40 80
utput Transition Time 5 - 130 400
(TC4011BP/BF) trin 10 - 65 | 200
(TC4023BP/BF) 15 - 50 160
utput Transition Time 5 - 100 200
(TC4011BP/BF) tTHL 10 - 50 100
(TC4023BP/BF) 15 - 40 80
. . 5 - 150 300
ropagation Delay Time toLH 15 _ 70 150
P
(TC4011BP/BF) 15 - 60 125
ropagation Delay Time > - 125 250 "
pag Y CpHL 10 - 60 | 125
(TC4011BP/BF) 15 - 45 90
. . 5 - 95 250
tion Del Time
ropagation ne &y tpLH 10 - 45 | 120
(TC4012BP/BF) 15 - 30 90
. 5 - 95 250
ropagation Delay Time ¢ 10 _ 45 120
(TC4012BP/BF) pHL 15 - 30 90
. . 5 - 250 400
ropagation Delay Time
pag Y toLH 10 - 110 200
(TC4023BP/BF) 15 - 85 | 160
. . 5 - 180 350
ropagation Delay Time
pag 4 tpHL 10 - 90 | 175
(TC4023BP/BF) 15 - 75 125
nput Capacitance CIN - 5 7.5 pF

RCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT

WAVEFORM

INPUT

—_—

OUTFUT
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I 4 D U TEGHNCAL DATA

TC4013BP/ BF gIQLI\lAggND&L%LMﬁ;GRATED CIRCUIT

TC4013BP/TC4013BF DUAL D-TYPE FLIP FLOP

TC4013BP/BF contains two independent circuits of
D type flip-flop. The input level applied to DATA
input are transferred to Q and Q output by rising edge
of the clock pulse. When RESET input is placed at "H",
Q output becomes "L'" regardless of other inputs and
when RESET input is placed at "L" and SET input is
placed at "H", Q output becomes "H" regardless of
CLOCK or DATA.

When both of RESET and SET are at "H", RESET takes
precedence resulting Q="L" and Q="H".

ABSOLUTE MAXIMUM RATINGS

14

1

DIPl&(SDl&A—'P)

1

MFP14(F14GB-P)

CHARACTERISTIC |SYMBOL RATING ungT | PN ASSTGNMENT
DC Supply Voltage | VDD | Vss-0.5"vVss+20 v .
1
Input Voltage VIN Vss -0.5+VDD+0.5 ¢ op
Output Voltage VouT | Vss-0.5%VDD+0.5 v a 4z
DC Input Current 1IN £10 mA CLOCK1 =
Power Dissipation | PD 300(DIP)/180(MFP) oW RESET1 CLOCK2
Operating T - ° DATAL RESETZ
Temperature Range A 40~ 85 ¢
Storage SET1 DATAR
Temperature Range Tstg -65"150 °c
Lead Temp./Time Tsol 260°C - 10 sec Vss SETZ
(TOP VIEW)
LOGIC DIAGRAM
BLOCK DIAGRAM
RESET @
6 8
SET
& | ,
oo B 5
pare (%) o> Q s-{p Q-1 oo a1
e 3—-CL Q-2 11—cL Tq-1:
R R
T
¢ Jo
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4013BP/BF
RUTH TABLE
INPUTS OUTPUTS

RESET SET DATA CLOCKa Qn+ 1 Qn + 1 x : DON'T CARE

L H % * H L & 1 LEVEL CHANGE

H L * * L H ¢ ! NO CHANGE

H H * x L H

L L L Ky L H

L L H g H L

L L * _r Qn e Qn e
ZCOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
)C Supply Voltage VbD 3 - 18 A
[nput Voltgge VIN 0 - VDD v
TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V) )

. v -40°C 25°C 85°C
b INDIT DD UNITS|
HARACTERISTIC |SYMBOL | TEST CONDITION oy [ ¥, | K. N, | TvP. | AX.| VN ] VAX.
iigh-Level Vo |Toyr|<ipa 514.95| - |4.95|5.00] - |4.95| -
o 10{9.95| - [9.95[10.00] - [9.95| -
Jutput Voltage =
P 8 VIN"Vss> VDD | 15 014,95 - [14.9515.00[ - |14.95] - |
s{ - Jo.o5| - Jo.00f0.05] - |o0.05
“ow-Level |Tour | <lua . .0o0]o. ;
)0‘: Liv‘e] 1 A I 10| - |o.05| - |o0.00]0.05| - |o0.05
utput Foltage IN=YsSs VDD 15| - [0.05| - |o0.00[0.05| -~ |0.05
V0H=; . g: 5| -0.2] - |-0.16 - |-0.12| -
Vop=2.
Jutput High OH - - - R _
utput TIE T0H | Voy=9.5V >
urrent Vog=13.5V 10| -0.5| - |-0.4 - |-0.3] -
Vin=Vss, Vpp 15| -1.4 - -1.2 - -1.0 - i,
VoL=0.4V
Jutput Low V(O)II:=0 sy 5(0.52| - [0.44 - |0.36| -
I .
Surrent oL Vor=1.5V 10 1.3] - 1.1 - 0.9 -
ViN=Vss, VDD 15 3.6 - 3.0 - 2.4 -
Vour=0.5V, 4.5V| 5] 3.5| - 3.5|2.75| - 3.5 -
i gh -
[nput Hig vIn Voyr=1.0V, 9.0V 10| 7.0| - 70| s.5| - 70| -
Joltage VouT=1.5V,13.5V
oltag 15| 11.0f - |11.0( 8.25] - |[11.0| -
[Tour|<1ua v
Input Low Vour=0.5V, 4.5V| 5| - 1.5 | - |2.25]1.5] - 1.5
Vour=1.0V, 9.0V
v o 1sv1ssy| 0] - 3.0 | - 4.5) 3.0 - 3.0
Volt L our=1. .
orrage I - 15 - |40 - |e.75] 40| - |40
|Toyr|<luA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4013BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Continued)
- ° ©° °
CHARACTERISTIC |SYMBOL| TEST CONDITION | VDD|_—40°C 25°C 85°C __ funrTs
(V)| MIN. | MAX. | MIN, | TYP. | MAX. | MIN.| MAX.
Input | Bayep| IIH | Vig=18V 18] - | 0.3 - [10-5] 0.3] — | 10
Current |"L" 1 0 0-> vA
Teve1] ML | vyp=0v 18| - [-0.3] - F07)-0.3] - [-1.0
Quiescent 5 - 4 - [0.002 4 - 30 A
1 VIN= - - - u
Device Current DD 1N=Vss, VpD 10 8 0.004| 8 60
. * 15 - 16 - 10.008| 16 - 120
# All valid input combinationms.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp(v)| MIN. TYP. MAX. UNITS
Output Transition Time > - 130 400
l’; tTLH 10 - 65 200
to Hi
(Low to High) 15 - 50 | 160
Output Transition Time t 5 - 100 200
. THL 10 - 50 | 100
(High to Low) 15 _ %0 80
Propagation Delay Time tpLH 13 : i;g ;‘gg ne
(CLOCK - Q, ) tpHL 15 _ g0 | 200
Propagation Delay Time 5 - 200 400
t 10 - 80 200
SET, RESET - pLH
(SET, % @ 15 -~ 60 150
5 - 220 400
P ation Delay Time
ropag v tpHL 10 - 90 200
(SET, RESET - Q, Q) 15 - 75 | 150
5 2 3.5 -
Max. Clock -Frequency feL 10 5 10 - MHz
15 7 15 -
Max. Clock Input Rise 5 20 - -
Time trCL 10 2.5
Max. Clock Input Fall t . - - us
Time £CL 15 | 1.0 - -
- 2
Min. Pulse Width 3 125 30
twH 10 - 50 100
(SET, RESET) 1s - 35 70
ns
Min. Set-up Time 5 - 20 80
tsu 10 - 10 40
(DATA - CLOCK) 15 _ 5 20
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4013BP/BF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1 WAVEFORM 2
20ns 20ns
DATA 50% g% SET
10% 10%
tsu tsu
T T
20ns 20ns
RESET
90% 50%
CLOCK £ son 0%
_/ 108
bty CTHL N
0% 90% 50% 50%
Q 50% 50% —_
10% | 10% Il
TpLH “pHL - -
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4014BP

SILICON MONOLITHIC

C2MOS DIGITAL INTEGRATED CIRCUIT

TC4014BP 8-STAGE STATIC SHIFT REGISTER
(SYNCHRONOUS PARALLEL OR SERIAL INPUT/SERIAL OUTPUT)

TC4014BP is 8 stage shift register having PARALLEL
|IN/SERIAL OUT operation, which can also perform
|SERIAL IN/SERIAL OUT operation. In both parallel
operation and serial operation, the input data is
obtained on the output of each F/F by rising edge of
CLOCK input. (SYNCHRONOUS PARALLEL OR SYNCHRONOUS
SERIAL INPUT)

Switching of parallel operation and serial operation
is achieved by P/5 CONTROL input. PARALLEL operation
is performed when P/S CONTROL is "H" and SERIAL
operation is performed when it is "L".

MAXIMUM RATINGS

16
1

! DIP 16(3D16A-P)

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
DC Supply Voltage Vpp Vgs-0.5~Vgs+20
Input Voltage VIN Vss-0.5~Vppt+0.5 Pig VoD
Output Voltage Voyr | Vss-0.5~Vpp+0.5 v Qs Pln
DC Input Current 1IN +10 mA Qg Plg
Power Dissipation Pp 300 mW PIg Pls
Operating Ambient - o Pig Qv
Temperature Range Ta 40~85 ¢ PI, SERIAL IN
Storage Temperature Tstg —65~150 °c P1, CLOCK
Range Vss ?/5
Lead Temp./Time Tsol 260°C - 10sec CONTROL
LOGIC DIAGRAM (TOP VIZW)
FARALLEL INP1,  PIz  Plg  Fly TRUTH TABLE
@ @ INPUTS OUTPUTS &
CLOCKle/B |1y |PIn| ST [Qy | @
SERIAL IN — Sl x| *x|v L] Qg1
P e D Q F v |=|*|H|H| gp—1
—cP ez P T e |z|o|*]x n
Plg PI, Plg T 1w [alc|= = .
P/S
CONTROL @-—(;: @ @ @ S |a|r|s|*|1 H
F |l |8 |8|*|=H H
] ke e | No Change
k D R D e D D n; 2~8
CP cPh CP CP 4, Q31~Qs=Internal
- oo Level Change
% ; Don't Care
Qs ar Q6
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4014BP
RECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
)C Supply Voltage VDD 3 - 18 \
[nput Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0)
- ° -] o
CHARACTERISTIC ggf' TEST CONDITION [VDD 40°c 25°C 85°C  lunrr
(V) | MIN. | MAX MIN. | TYP. | MAX. | MIN. | MAX
50 4.95| - | 4.95] 5.00] - | 4.95] -
{ oh— I <1luA
Ligh-Level vou| ' ToUT! 10]9.95| - |s9.95l10.00] - |9.95| -
Jutput Voltage VIN=VSS, VDD
’ 15]14.95| - [14.95015.00| - [14.95| - |
| TouT] < 1xA 5| - |o0.05] - |o0.00f{0.05] - {o0.05
-ow-Level v 10| - |o0.05] - |o0.00]0.05] - |o0.05
Jutput Voltage OL|VIN=Vss,VDD : : : ’
15/ - |0.05| - |0.00{0.05| - |0.05
Vopu=4. 6V 5{-0.61| - |-0.51|-1.0] - |-0.42} -
Vou=2.5V -2.5| - | =2.1] =4.0f - |-1.7] -
Jutput High _ _ _ _ _ 1o _
‘urrent IoH|VoH=9.5V 10 1.5 1.3 2.2 1.1
Vou=13.5V 15| -4.0| - | -3.4| -9.0] - | -2.8] -
VIN=Vss, VDD mA
VoL=0.4V 5{0.61| - |o0.51] 1.5 - |o0.42] -
Jutput Low VoL=0.5V 10| 1.5 - 1.3] 3. - 1.1 -
lurrent ToL
’ VoL=1.5 15| 4.0 - | 3.4|1s5.0| - | 2.8| -
VIN=YSS, VDD
Vour=0.5V,4.5V | 5| 3.5| =~ | 3.5 2.75] - | 3.5] -
‘nput High ypy|VOUT=L0V,9.00 | 10} 7.0 - 7.0l s.s| - | 7.0| -
loltage Voyr=1.5v,13.5v] 15| 11.0| - | 11.0] 8.25 - |11.0| -
1IouT! <1leA v
Vour=0.5V,4.5v | 5| - | 1.5 - |2.25| 1.5 - | 1.5
{nput Low VL Vouyr=1.0v,9.0V | 10 - 3.0 - 4.51 3.0 - 3.0
loltage Vour=1.5v,13.5V| 15| - | 4.0 - |6.75| 4.0| - | 4.0
1 Toyr! <1zA
‘nput  |"H" Level] I1H|VIH=18V 18 - 0.1 - | 10-5| 0.1 - 100 .
AULTENt fupn yovel I11|ViL=0v 18] - |-0.1| - |-10-5] -0.1] - |-1.0
5 - 5/ - |0.005 s - | 150
Juiescent _ _ _ _
Jevice Current Ipp XIN‘VSS’VDD 10 10 0.010 10 300 | xA
15| - 20| - Jo.015| 20| - | 600
¥ All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4014BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)
5 - 80 200
Output Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
ns
e 5 - 80 200
Output Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
P . pelay Ti . 5 - 160 320
ropagation Delay Time
Y pLi 10 - 70 160 ns
(CLOCK - Q) tpHL
- 15 - 50 120
5 3 7.5 -
Max. Clock Frequency fcL 10 6 20 - MHz
15 8.5 26 -
5 - 65 180
Min. Clock Pulse Width tw 10 - 25 80 ns
15 - 20 50
5 20 - -
Max. Clock Rise Time trCL
10 2.5 - - rs
Max. Clock Fall Time tfCL
15 1.0 - -
5 - 40 120
Min. Set-Up Time .
tsu 10 - 15 80
(SI - CLOCK)
15 - 10 60
5 - 35 80
Min. Set-Up Time
tsy 10 - 15 50 ns
(PI - CLOCK)
15 - 10 40
5 - 80 180
Min. Set-Up Time
— tsy 10 - 30 80
(P/S - CLOCK) .
. 15 - 20 60
Min. Hold Time 5 - -10 60
ST
<PI:_ CLOCK> ty 10 - -2 30 ns
P/S 15 - 0 20
Input Capacitance CIN - 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4014BP
IAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1. WAVEFORM 2.
20ns 20ns 20ns 20n‘s
ii! 90% 3 90%
, 50% 50%
LTLH | brHL
90%
Qs ~Qg 50% CLOCK
\10%
T pHL

[N
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4015BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4015BP/TC4015BF DUAL 4-STAGE STATIC SHIFT REGISTER
(With Serial Input/Parallel Output)

TC4015BP/BF contains two circuits ot 4 stage shift
registers and the independent output is derived from
each stage. As all the D type flip-flops of every
stage have common RESET input, asynchronous clear oper-
ation can be achieved by an external signal at arbi-
trary timing. The flip-flop of each stage is triggered
by rising edge of CLOCK input.

RESET input of "H" level resets the contents of all

the stages to "L" regardless of CLOCK and DATA inputs
and all of data outputs Q1 through Q4 become "L".

This can be used for converting serial data to parallel
one and for ring counters of any numbering systems.

DIP 16(3D164-P)
16

1
MFP16 (F16aC—P)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING UNIT | PN ASSIGNMENT
DC Supply Voltage | VDD | Vss-0.5"Vss+20
CLOCKp
Input Voltage VIN Vss -0.5+VDD+0.5
Output Voltage VouT | Vss-0.5~VDD+0.5 v Q4B
DC Input Current IIN +10 mA Q3
Power Dissipation Pp 300(DIP) /180 (MFP) mW Qz2a
Operating T _ ° Q1
Temperature Range A 40 85 ¢
Storage RESET
Temperature Range Tstg -65 " 150 °C .
Lead Temp./Time Tsol 260°C + 10 sec -
LOGIC DIAGRAM Vss
2 TC4018BP/BF (TOP VIEW)
vz e 7E Q1 Q2 Qs °-4
£ £y TRUTH TABLE
C:}4>o—£x»— QJ D ’J D ﬁJ D INPUTS OUTPUTS
I-CLR& I_CLRQ [-CLRQ L. < CLOCK* |DATA | RESET | @) [Qz | Q3 [Qa
. Do ' ]I 11 1 } _f— L L L [Q1]Qz |Q3
<:>_|[ P g H H lQ |Qz (a3
RESET 1 * NO CHANGE
*

ol Ml e

*

1TBREE

INTERNAL FLIP FLOP

& ¢ LEVEL CHANGE

* : DON'T CARE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4015BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

——  -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS (VDD UNITS
(V) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN, | MAX.
514.95| - 14.955.00] - |4.95] -
High-Level Toum | <lua
Tl vou | |Tour|<iv 10 /9.95| - 9.95]10.00] - {9.95| -
OQutput Voltage Vo=Vea, V. .
INT'SS» 'DD 15 {14.95| - [14.95]15.00{ - [14.95| - v
5] - |0.05] - |0.00] 0.05] - ]0.05
Low-Level |IOUT ' <luA
VoL 10| - 0.05| - |0.00]| 0.05| - 0.05
Output Voltage Vin=Vss» Vo | 15| - |o0.05| - |0.00| 0.05 - |0.05
Vop=b. 6V
OH 51-0.2| - |-0.16 - l-0.12| -
Vou=2.-5V
Output High 1 - - _ — - _
c t O | Vou=s.5Y 10 | -0.5 0.4
urren V0H=l3.SV -0. - -0. - -0.3 -
: 15 | -1.4| - |-1.2 - |-1.0| - | ma
Vin=Vss, VoD
Vor=0.4V s10.52| - |o.44 - lo.36| -
Output Low Vgr=0.5V
oL 10 1.3] - | 1.1 - | o9} -
Current Vor=1.5V
15| 3.6 - | 3.0 - | 2.4 -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
Input High ouT , 50 3.5 - | 3.5(2.75| - | 3.5 -
Vig Vour=1.0V, 9.0V\ 15 | 70| - | 7.0(5.5 | - | 7.0 -
Voltage =
8 Your=1.5¥,13-5V 15 1130 - |11.0 |8.25| - [11.0| -
|ToyuT| <lpA v
VouT=0.5V, 4.5V| 5| - 1.5 - |2.25|1.5 | - 1.5
Input Low Vour=1.0V, 9.0V 10| - 3.0 ~las |30 - 3.0
Voltage VIL | vour=1.5v,13.59) 15 | _ |40 | - |6.75] 4.0 | = |4.0
|Tour| <1uA
L IIH | Vyg=18V 18 0.3 107 o 1.0
Input Level IH - . - 3 - . .
u.
Current| "L" 1 V1 =0V -5
Level L | VL 18| - }-0.3 | - |-1073]-0.3] - |-1.0
Quiescent 51 - |20 — 10.005] 20 | - | 150
Device C Ipp | Vin=Vsss Vpp 10 - |40 - 10.010] 40 | - | 300 | yua
vice Current * 15| - |80 - |o.o15| 8 | - |600
* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4015BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgs=0V, CL=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp MIN.| TYp.| MAX. |UNITS
W)
e : 5 - 130 | 400
Output Transition Time t
uP TLH 10| - | 65200
(Low to High) 15 - 50 | 160
Output Transition Ti > - 100/ 200
’ e tTHL 10 - 50 | 100
(High to Low) 15 - 40 | 80
Propagation Delay Time > - 280 1 600
toLH 10 - 130 | 300 | ns
(CLOSE - Q) 15 - 110 | 250
5 - 240 | 600
P ti De Ti
ropagation lay Time € pHL 10 _ 115 | 300
(CLOSE - Q) 15 - 90 | 250
Propagation Delay Time 5 - 350 | 700
tpHL 10 - 150 | 300
(RESET - Q) 15 - 120 | 200
511.0f 2.5 -
Max. Clock Frequency for 10 | 2.5} 7.0} - MHz
15 3.0 8.0 -
5 - 150 | 300
Min. Pulse Width
' oe tun 10 - 75| 150
(RESET) 15 | - 60 | 130
ns
Min. Set-up Time 5 - 150 1 300
tsu 10 - 100 | 200
(DATA - CLOCK) 15 | - 70 | 150
Max. Clock Input Rise Time trcL 5120 - -
. 10 2.5 - - us
Max. Clock Input Fall Time tecL 5110 _ _
Input Capacitance Cin - 5 |7.5 | pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFRO'M 1 20ns 20ns WAVEFROM 2 20ns 20ns
S0 90% 0% 90%
DATA 50% 50% CLOCK
10% 106 10%
2 Ons u 20ns twn
T
CLOCK o® ’ RESET 50% 50%
—1 | 10% 10% —7
$SC——— YpLE % pHL | . tpHL
T 20% Suw \
Q 50% 50% [ 50%
10% 08 e
S TLH tr
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC4016BP/BF
SILICON MONOLITHIC

TC4016BP/TC4016BF QUAD BILATERAL SWITCH

TC4016BP/BF contains for circuits of independent
bidirectional switches. When control input CONT is
placed at '"H" level, the impedance between the input
and output of switch becomes low and when CONT is
placed at "L" level, it becomes high. This can be
used for switching analog and digital signals.

Resistance during ON, RoNn
5 x102Q(TYP.) «uuwn.n VpD-Vss=10V
2.5 x102Q(TYP.) ..... Vpp-Vgs=15V DIP14(3D144-F)

1
Resistance during OFF, Ropp 1e
Rorr(TYP.) > 10%Q
1

MFP14 (F14GB-P)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC | SY!'BOL RATING uNITS | PIN ASSTGNMENT
DC Supply Voltage Vpp Vgg=0.5 n Vgg+20 v —_
upply voltag SS SS 180072 E E Yo
Control Input Voltage | VCin | Vss=0.5~ Vpp+0.5 v
Switch 1/0 Voltage V10 Vgg=0.5  Vpp+0.5 v OUTIN1 E Q CONT1
Control Input Current | IC +10 mA out 1Nz [3] 1g] conte
Power Dissipation Pp 300(DIP) /180 (MFP) m IN/OUTZ E@ @E INOUTS
:)p;;ra:;ng Temperature T ~40 "85 g coNT2 E E —
conT3 [3] OUT/ING
Storage Temperature Tetg 65 ~ 150 oc ONT E B
Range i
" Vss [7] E INOUT3
Lead Temp./Time Tsol 260°C + 10 sec
LOGIC DIAGRAM (TOP VIEW)

o LOGIC SYMBOL(1/4 TC4016BE/BF) 1

CONTROL o———am TRUTH TABLE
INOUT o E d o OUT/IN

o CIRCUIT SCHEMATIC(1,74 TC4016BE/BF)

’ CONTROL IMPEDANCE BETWEEN
Vpp IN/OUT IN/OUT - OUT/IN s
H 2 ~ 20x10%Q
L > 1050

CONTROL % SEE STATIC ELECTRICAL

CHARACTERISTICS

Vss OUT,IN
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

"TC4016BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V) -
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input/Output Voltage |VIN/VQUT 0 - Vpp \Y
STATIC ELECTRICAL CHARACTERISTICS (In case not specifically appointed, Vgs=0V)
TEST Vss [Vpp L__-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL UNIT:
CONDITIONS | (V) [(V) | MIN. | MAX.|MIN., | TYP. | MAX.|MIN. | MAX.
1 Inout 5] 3.5] - 3.5 | 2.4 - 3.5 -
S?P;rg by vig | I1is|=10ua 1070 - [70]48]- |70 -
1gh Toltag 15 |11.0| - f11.0 | 7.2| - 1.0 | -
v
Control Input . 1t ]o10 5 - 1.0| - 1.7 1.0| - 1.0
Low Voltage IL is LA 10 - 1.0 - 1.7 1.0| - 1.0
15 - 1.0 - 1.7 1.0} - 1.0
VIN=5V 5 - - - 600 | - = =
VIN=2.5V 5 - - - 6000 | - - -
VIN=0.25V 5 - - - 600 | - - -
Vin=10V 10 - 600 | - 250 | 700| - 900
VIN=5V 10 - |1300] - 600 | 1500 - 2000
Rox VIN=0.25V 10 - 600 | - 250 | 700| - 900
On-State ViN=15V 15 - 4301 - 200 | 500 - 650
Resistance VInN=7-5V 15| - | 80| - | 300 950| - {1200
VN=0.25V 15 - 430 - 200 | 500 | - 650 0
VIN=5V 5|5 - 600 | - 250 | 700 | - 900"
VIN=%0.25V| =5 | 5 - 11300 - 600 | 1500} - 2000
ViN=-5V -5| 5 - 600 | - 250 | 700} - 900
Vin=7.5V  |-7.50 7.5] - 430 - 200 | 500} - 650
ViN=t0.25V|-7.5| 7.5] - 800 | - 300 | 950 - 1200
VIN=-7.5V |-7.5] 7.5| - 430 | - 200 | 500 - 650
AOn-State
Resistance _ - _
Between Any RON& 3 3 - 1 - - -
2 Switches -7.5{ 7.5 - - - 10 | - - -
V=10V, Voyur=0V] 10 - - - |zo0.01} x125| - -
Input/Output ToFF VIN=0V, VouT=10V] 10 - - - |%0.01] #125| - - nA
Leakage Current VIN=18V,VouT=0V | 18 - | #250| - |%0.1|%250| - [£1000
Vin=0V, Voyr=18Y 18 - | +250| - |#0.1|=x250| - [£1000
Quiescent 5 - 1.0 - 0.001 1.0| - 7.5
. Ipp | Vin=Vpp, Vss 10| - 2.0 - lo.001 2.0| - 15
Device Current ‘
* 15 - 4.0] - ]0.002] 4.0| - 30 LA |
Irg | Vin=18V 18 - 0.3] - 10-5 0.3] - 1.0
Input Current
Iy | V=0V 18 - |-0.3] - |-1073]-0.3] - |-1.0
* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4016BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTICS SYMBOL TEST CONDITION Vgg (V)| Vpp(V)| MIN. | TYP. | MAX. |UNITS
Propagation Delay Time tpLH R =10kg 0 > - 501 100
0 10 - 20 40
(IN - oUT) tpHL CL=50pF 0 15 _ 1% 20
ns
Propagation Delay Time tpLH R =10k§ g 3 - l(Z(()) 128
1 -
CONTROL - OUT t =
( ) pHL CL=50pF 0 15 - 35 50
0 5 - 4.0 -
Max. £ ’
Rax t9:§t§°;aznput MAX C=15pF o | w0 | - |1.0]| -
epetitio e
P (CONT) o | 15 | - |12.0] -
RL=2kQ -5 3 - 8.5] - |z
fMax RL=10k$ -5 5 - 7.5 -
-3dB Cutoff Frequency (1-0) Ry =100k " s ) s )
CL=15pF  (*1)
Total Harmonic Rp =10k _s 5 _ 0.3 - 9
Distortion - f=1MHz (*2) : :
-50dB Feedthrough _ .
Frequency Rp=1k@ (*3) -5 5 - 600 - kHz
Crosstalk Rpn=1kQ 0 5 - 50 -
CONTROL - OUT - Royr=10k& 0| 10 - (w00 | - |mw
(CONTROL - © CL=15pF o |15 | - |10 | -
- 5 -
Input Capacitance CiN Control Tnput pF
Switch I/0 - 4 -
\
*1. The frequency at 20 log 10‘—]§~z=—3dB shall be fyax(I-0) using sine wave of
iZ.SVp_p for Vis.
*2. Vjg shall be sine wave of 2.5Vp—p.
v
*3. The frequency at 20 log 10‘#=-50d8 shall be the feed through using sine wave

£ *2.5V s
ot =£.2Vp-p
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4016BP/BF

CIRCUIT FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS,

1 tprg , tpun (IN - 0OUT)

2 tpLH , tpuy (CONTROL - OUT)

9 VoD

Vs

(Viy - Voum)

o "
i 1| Sa | | Ry=10kQ SB
Viy —o Vour 2 e
| ¢ Rp=10k( ‘ 12
p el [ Jeweetll B o p e ol Lot
- - L=o0P
—— . .
6 vge 5,=1, Sp=2 13 Vss §,4=2, Sp=1
20ns , _,__R0ns
? S0% 45 90% F50%
Vin z 50% & 50% 50%
—_—f|10% 1 10%
20ns
Vour 50% 50% s0%
- - <
tpLE TpHL PHL
3 Ron i Vpp
VIn o J[ —° Vour
N &
T N o
- VOLT METER
s

Royr=10kQ

Ron=1KQ l
Vs 0L=15pF

Vss
Roy = 18 Xx—— (kQ 3]
Vourt
5 CROSSTALK 6. FREQUENCY RESPONCE, DISTORTION
. Vpp sV
VIN PP
20ns 20ns
[—- ) AC
s . VOLT METER
10%
Vin o— T 4 DISTORTION
o —E—T__‘ 3 METER

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT C 0 P/BF
SILICON MONOLITHIC T 4 1 7 B

[C4017BP/TCA017BF DECADE COUNTER/DIVIDER

[C4017BP/BF is decimal Johnson counter consisting of
5> stage D-type flip-flop equipped with the decoder to
zonvert the output to decimal.
Jepending on the number of count pulses fed to CLOCK 16
>r CLOCK INHIBIT one output among 10 output lines
'Qo" through "Q9" becomes "H" level. 1
The counter advances its state at rising edge of DIP 16 (3D16A-P)
CLOCK (CLOCK INHIBIT="L'") or falling edge of CLOCK
INHIBIT (CLOCK="H"). RESET input to "H" level resets
the counter to Qp="H" and Q1 through Q9="L" regardless 16
of CLOCK and CLOCK INHIBIT.
1
MFP 16 (F16GC-P)
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
DC Supply Voltage VpD Vgs-0.5~Vgs+20 v
Input Voltage VIN Vgs-0.5 ~Vpp+0.5 v VoD
Output Voltage VouT | Vss~0.5~Vpp+0.5 A RESET
DC Input Current IIN *10 mA CLOCK
Power Dissipation Pp 300(DIP)/180(MFP) | mW ChoSE
- " CARRY OUT
Operating Ambient Ta ~40 ~85 °c
Temperature Range as
Storage Temperature Tstg —65~150 o Qe
Range N
8
Lead Temp./Time Tsol 260°C . 1l0sec
LOGIC DIAGRAM (zoP vIEw)
CLOCK Qs Q1 Q3 Q9
CLOCK
T " z - TRUTH TABLE
S INPUTS
e SELECTED
OUTPUT
= CLOCK & |y p| RESET
* * H Qg
RESET ({ 5o
3
D S Q) D S Q}—s * H L Qn (¥0)
b CP cP L ] L Qn(XC)
Q S x L L Qn+ 1
1 L L an (¥C)
B x L | ap(¥o)
H 1 L Qn+ 1
o ) Level Change
* ; Don't Care
NC ; No Change
"H' Qo~Qe="H'
Py CARRY OUT { wyps | g2 0¢ _wigr
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’ TOSHIBA INTEGRATED 'CIRCUIT TECHNICAL DATA

TC4017BP/BF

TIMING CHART

RESET — | —
croox L LML LU L L L L
CLOCK
INHIBIT J J ] L
w T —
Q1
Q2
Q3 ]
Qg
Qs 1
Q6
Qy
Qg
Qo
CARRY OUT
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTICs SYMBOL TEST CONDITION MIN. TYP. MAX UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

- - — —4L0O° ° o
CHARACTERISTIC Issgf TEST CONDITION | Vpp 40%c 25°C 85°¢ UNIT
(V)| MIN.| MAX MIN.| TYP.| MAX MIN.| MAX.
51 4.95 - | 4.95 5.00{ - | 4.95| -
High-Level 1 IoyTi<lzA _
Output Voltage Vor Vin=Vss, VoD 10 9.95 - 9.95/10.00 9.95 -
- 15 {14.95 - 114.95{15.00 - 114.95 - v
1 | <lxa 5 - 0.05 - 0.00} 0.05 - 0.05
Low-Level vou| YT 10 - | 0.0 -] o0.00] 0.05| - | 0.05
Output Voltage VIN=VsS,VpD
15 - 0.05 - 0.00| 0.05 - 0.05
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4017BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
o o o
CHARACTERISTIC :gZ' TEST CONDITION |Vpp 40°c 25°¢ 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Vou=4.6V 5 {-0.61 - [-0.51] -1.0 - [-0.42 -
Vonu=2.5V 5| -2.5 - | -2.1} -4.0 - -1.7 -
Jutput High - - - _ - - - -
Survent 10H| Vou=9. 5V 10 1.5 1.3 -2.2 1.1
Voy=13.5V 15 | -4.0 -] -3.4] -9.0 - | -2.8 -
VIN=Vss, VDD mA
VoL=0.4V 51 0.61 - o.51] 1.5 - | 0.42 -
dutput Low . VoL=0.5V 10 1.5 - 1.3] 3.8 - 1.1 -
Current OL| ygr=1.5vV 15| 4.0l -| 3.4/ 15.0f -| 2.8 -
VIN=VsS, VDD
Vour=0.5V, 4.5V| 5 3.5 - 3.5 2.75 - 3.5 -
Input High VIn Vour=1.0vV, 9.0V|10 7.0 - 7.0 5.5 - 7.0 -
Voltage Voyr=1.5V,13.5v|15 | 11.0| - | 11.0| 8.25| - | 11.0] -
1IouT 1 <1lzA v
Vour=0.5V, 4.5V 5 - .5 - | 2.25] 1.5 - 1.5
Input Low Voyr=1.0v, 9.0V|10 - 3. - 4.5 3. - 3.
Voltage VIL
Vour=1.5V,13.5V| 15 - 4.0 - | 6.75| 4. - 4.
1 IouT | <luA
Input |"H"Level| ITn|VIn=18V 18 - 0.1 - | 1073 0.1 - 1.0l ,a
Current fuy vy eve1 | 111| vip=0v 18 - | -0.1 - |-10-5] -0.1f - -1.0
5 - 5 - |0.005 5 - 150
Quiescent _ _ _ _
Device Current Ipp ZIN"VSS,VDD 10 10 0.010 10 300| uA
15 - 20 - 10.015 20 - 600
# All valid input combination.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, CL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION g1} MIN. TYP. MAX UNIT
. 5 - 80 200
Qutput Transition Time
10 - 50 100
(Low to High) CTLH
15 - 40 80
ns
. . 5 - 80 200
Output Transition Time
t 10 - 50 100
(High to Low) THL
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4017BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
P tion Delay Ti . 5 - 325 650
ropagation Dela me LH
Y P 10 - 135 270
(CLOCK - Qn) tpHL
15 - 85 170
5 - 280 600
Propagation Delay Time tpLH
10 - 110 250 ns
(CLOCK - CARRY OUT) tpHL
15 - 75 160
Propagation Delay Time 5 - 265 530
tpLH
(RESET - Qn 10 - 115 230
RESET - CARRY ou’r) EpHL 15 - 85 170
5 2.5 6 -
Max. Clock Frequency foL 10 5 12 - MHz
15 5.5 13.5 -
5 - 85 200
Min. Clock Pulse’Width ty 10 - 40 100
15 - 35 90
ns
5 - 50 260
Min. Pulse Width
twn 10 - 20 110
(RESET)
15 - 15 60
5
Max. Clock Rise Time trCL
10 No Lomit us
Max. Clock Fall Time tfCcL 15
5 - 30 230
Min. Set-up Time
tsu 10 - 15 100 ns
(CLOCK INHIBIT - CLCOK)
15 - 10 70
5 - ~55 400
Min. Removal Time
t 10 - © =20 280 ns
(RESET - CLOCK) rem
15 - -15 150
Ir- .t Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4017BP/BF
WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1.
20ns 20ns
90% 90%
OCK 50% 50% 50%
cLoc B4 o F_/
TTHL
—
90%
Qn 50%
10% L
tpH'L
CARRY OUT
WAVEFORM 2. WAVEFORM 3.
20ns
4’5“50%
CLOCK CLOCK 50%
INHIBIT S 1o
20ns
RESET CLOCK
—
Q1~Gg 50%
TpHL
Q0,
CARRY oUT 50%
tpLH
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—TOSHIBA INTEGRATED CIRCUIT TEGHNICAL DATA
TC4018BP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4018BP PRESETTABLE DIVIDE-BY-"N" COUNTER

TC4018BP is frequency division counter consisting of
5 bit Johnson counter having capability of frequency
division by the factors of 1/2, 1/4, 1/6, 1/8 and
1/10 by connecting outputs Q1 through Q5 to DATA
input. Similarly by connecting the outputs of Qi
through Q5 to DATA input through gates, frequency
division by the factors of 1/3, 1/5, 1/7 and 1/9 can
be achieved.

RESET and PRESET are asynchronous type and when
RESET="H", all of Q1 through Q5 are "H". When 1

PRESET ENABLE="H", Qn is complement of INp. DIP 16 (3D16A—P)
The counter advances its state by rising edge of
clock input.

16

MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT

DC Supply Voltage VpD Vgs-0.5~Vgg+20 v DATA N1 i Voo
Input Voltage VIN Vgs-0.5~Vpp+0.5 \ Ny §2 15 RESET
Output Voltage VouT | Vss-0.5~Vpp+0.5 v Nz 3 14 JCLOCK
DC Input Current IIN +10 mA 1 O 13435
Power Dissipation Pp 300 mW s 12 INs

- - az s 11Qe
el N I I N e o
:;i;:ge Temperature | p .o -65~150 °c vss e ofi1ng
Lead Temp./Time Tsol 26°C - 10sec (ToP VIEW)
LOGIC DIAGRAM

Ny INz INg INs

~ |

2

IN3
2 3 7 9
e ® © ® ©
ENABLE (10 o
RESET (1 5)—[>o—{>o— :
L ) ¢
**
R g

e

#* * #*
ata (1) b ¥ of D & ol Ko D K o
cP —cP —P cP 3
s s s s s
cLock (1D !
% RESET precedent type F/F é é é g
Tu 3.2 5-8 3-4 as
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4018BP
IMING CHART
crock I AMUUUUUUUY U yyuyyUy
RESET -—]
PRESET
ENABLE J
INy l L
INy v l l
DON'T CARE
INg UNTIL PRESET B
GOES HIGH
N, | f
INg I l
@ J
Q2 L
_ ]
Qz
[ |
Qs ] |
(Qs CONNECTED TO DATA INPUT)
“UNCTION SELECTION, TRUTH TABLE
FUNCTION SELECTION TRUTH TABLE
CLOCK | RESET PE IN Q
COUNTER E%EE%PUT COMMENTE o z
MODE (Pin 1) to : KR L L ® Qn o
10 (Division) qs ¥ L L * Ty
8 ” Qg # L H L H
6 n Q3 - * L H H L
4 " Qz ® H ® ¥ H
i ! ql £ DOn‘t care
9 ” Qs , Qg USE AND GATE & No Change
7 4 Qs , Q3
5 " Qz , Q2
3 ” Qe , Q
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4018BP

RECOMMENDED OPERATING

CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
— - ° ° °
CHARACTERISTIC ggz' TEST CONDITION [Vpp 40°¢ 257°C 85°C  lunrr
(v) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
. " s|4.95] - | 4.95|5.00] - |4.95| -
igh- 1 TouT] < la
High-Level Vou 10]9.95| - |9.95(10.00 - |9.95| -
Output Voltage VIN=VSS, VDD
15(14.95| - |14.95]15.00| - J16.95| - | |
| Zoe] < Lo 5/ - |o0.05{ - |o0.00f{0.05|] - |o0.05
_ out! <1s
Low-Level VoL 10| - |o.05] - |o0.00]0.05] - |o0.05
Output Voltage VIN=VSS, VDD
15| - |{o0.05/ - |o0.00|0.05] - |o0.05
Vou=4.6V 5|-0.61| - |-0.51| -1.0| - [-0.42| -
Vou=2.5V s| -2.5| - | -2.1| -4.0| - |-1.7] -
Output High _ _ _ _ _ _ _ _
A IoH|VOH=9.5V 10| -1.5 1.3] -2.2 1.1
Von=13.5V 15| -4.0] - | -3.4| -9.0| - | -2.8] -
VinN=Vss,VDpD mA
VoL=0.4V 5| 0.61] - [o0.51] 1.5] - |o0.42] -
Output Low VoL=0.5V 10 1.5 - 1.3] 3.8 - 1.1 -
Current ToL
voL=1.5V 15| 4.0 - | 3.4|15.0| - | 2.8/ -
VIN=VSS,VDD
Vour=0.5V,4.5Vv | 5| 3.5| - | 3.5(2.75| - | 3.5] -
Input High ypy|VOUT=1.0V,9.0v | 104 7.0 - | 7.00 5.50 - | 7.0/ -
Voltage Vour=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| =~
lToyT! <1zA v
Vour=0.5V,4.5v | 5| - | 1. - | 2.25] 1.5] -] 1.5
Input Low VIL Vour=1.0V,9.0V 10 - 3. - 4.5 3.0 - 3.0
Voltage vour=1.5v,13.5v| 15| - | 4.0l - | 6.75] 4.0 - | 4.0
| ToyT! <1leA
Input |"H" Level ITH|VIn=18V 18 - 0.1 - | 10-5f{ 0.1 - 1.0] 4
Currentn w1 evel I1L|ViL=0V 18| - | -0.1] - |-10-5] -0.1] - | -1.0
50 - 51 - {0.005 5{ - | 150
Quiescent _ _ _ _
Device Current IpDp ZIN'VSS’VDD 10 10 0.010 10 300| xA
15| - 20 - |0.015| 20| - | 600

# All valied input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4018BP
JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION v W MIN. TYP. MAX. UNIT
DD
5 - 80 200
Jutput Transition Time _
‘Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200 '
Jutput Transition Time
‘High to Low) tTHL 10 - 30 100
15 - 40 80
'ropagation Delay Time | tpLH 5 - 280 560
'CLOCK - Q) tpHL 10 - 110 220
15 - 80 160
‘ropagation Dealy Time 5 - 300 600
tpLH
'PRESET -
.f:N::BLE -Q) tpHL 10 110 250 ns
15 - 80 180
5 - 300 600
’ropagation Delay Time _
‘RESET - Q) tpLH 10 110 250
15 - 80 180
5 2 4 -
fax. Clock Frequency foL 10 5.5 11 - MHz
15 8 16 -
5 - 125 250
fin. Clock Pulse Width tw 10 - 45 90 ns
15 - 30 60
. 5
fax. Clock Rise Time trCL
. 10 No Limit us
fax. Clock Fall Time tfcL
15
5 - 35 70
1in. Set-up Time
t 1 - 1 0
(DATA - CLOCK) SU 0 3 3 ne
15 - 10 20
1in. Hold Time > - -20 140
(DATA - CLOCK) tH 10 - -3 80 ne
15 - -5 60
1in. Removal Time 5 - 35 80
(i]ééET _ CLOCK) trem 10 - 15 30 ns
15 - 10 20
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4018BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION G| MIN. TYP. MAX. UNIT
Min. Pulse Width 5 - 110 220
' (PRESET ENABLE,) twH 10 - 40 80 ns
RESET 15 - 30 60
Input Capacitance CIN - 5 7.5 pF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.

20ns

20ns

90% 90%
CLOCK Z 50%
+—10%

w 50%
\10% /

TTLH

Qn
WAVEFORM 2.
R0ns
PRESET ENABLE 0% '
RESET ' Z 50%
F1—10% 1
*———-—
T 5%
TpLH
WAVEFORM 3.
20ns
0%
DATA D{ 50% > 50%
10%
CLOCK

TpHL .

WAVEFORM 4.

PRESET ENABLE,
RESET

CLOCK

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC4019BP/BF
SILICON MONOLITHIC

)19BP/TC4019BF QUAD AND/OR SELECT CGATE
TC4019BP/BF is four circuit AND-OR SELECT GATE.

» basic circuit consists of two 2 input AND gates
i an OR gate receiving two outputs from the AND
:es. The input signals applied to An and Bn (n=

4) are selected by the common selection input to

L the four circuits, KA and KB and the outputs are IP16(3D164-F)

D
tained at Dn.
This is suitable for data selectors and 16
1

Iltiplexers of 4 bits 2 channels.
MFP16 (F16GC-P)

OLUTE MAXIMUM RATINGS

HARACTERISTIC |SYMBOL RATING unrT | PLN ASSIGNMENT
Supply Voltage | VDD | Vss-0.5"Vss+20
ut Voltage VIN Vss -0.5+VDD+0.5 VoD
put Voltage VouT | Vss-0.5"VDD+0.5 Ad
Input Current 1IN 10 mA KB
er Dissipation | PD 300 (DIP) /180 (MFP) W e
rating T _ o 3
perature Range A 40~ 85 ¢ D2
rage R
perature Range Tstg -65 " 150 C D1
d Temp./Time Tsol 260°C « 10 sec Ka
1C DIAGRAM (TOP VIEW)
KB 14 O TRUTH TABLE
AL 150 INPUTS OUTPUT
13 D4 Ka KB An Bn Dn
B4 1o- 1 B N u - a
H L ~ L
A3 20 .
~—§§§:>0—__4>**“_“° 12 D3 L B hl E B
B3 3o 1 L H x L L
p! L L * L
A2 40 H H L L L
11 D2
) i H B L H H
B2 5o~
H H H L H
Al 60 H B H H H
g do——>0——0 10 M
L : LOW LEVEL
Bl 70—
H : HIGH LEVEL
Ka 90— % : DON'T CARE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4019BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 \
Input Voltage VIn 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
—  -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD N1
(V) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN. | MAX.
) 514.95| - | 4.955.00] - |4.95]| -
High-Level I <1lpA
olfpu: Voltage | VO |Tour | <1u 10 19.95| - | 9.9510.00] - [9.95| -
Vin=Vss> Vpp 15 (14.95| - |14.95/15.00 14.95) -
Al
T R EREEREE
Output Voltage Vin=VYgg, V; - . - . . - .
uEp & IN"¥sss DD |51 1o.05| - |o0.00| 0.05] - |o0.05
Vou=4-6V 5|-0.2| - |-0.16 - |-0.12] -
Vou=2.5V
Output High . OH 5| - - - - - -
OH Vox=9.5V _ _ _ _ _ -
Current v 10 0.5 0.4 0.3
on=13.5V 15| -1.4] - [-1.2 - |-1.0] -
VIN=Yss, Vpp m
VoL=0. 4V 500.52| - |0.44 - |o.36| -
Output Low 1 Vor=0.5V 10| 1.3 - 1.1 - 0.9] -
oL :
Current VoL=1.5V 15| 3.6| - 3.0 - 2.4 -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
Input High ouT . ’ 5| 3.5 - | 3.5]2.75( - | 3.5] -
Voltase Vg | VOUTL-OV. 9-0V 0o | 70| - | 7.0 55| - | 7.0 -
8 Your=1.5V,13.5¥| 15 |45 o| _ |11.0|8.25| - |11.0] - .
|IouT| <lpA
Vour=0.5V, 4.5V) 5| _ 1.5 - |2.25| 1.5 - ] 1.5
Input Low VouT=1.0V, 9.0V| 14| _ 3.0 _ 450 3.0 - |30
Voltage L VOUT=1. V3.5 g | |y | - [ 6.7s| 40| - | 4.0
| Tout| <1uA
"H" -
Input | 1eye; | IIH | VIn=18V 18] - |0.3| - |10 0.3 - |10 )
u.
Current| "L" 1 V11 =0V -5
Level L | ViL 18| - |-0.3| - |-1073-0.3| - J-1.0
Quiescent Yoy v 5 - 1 - 10.002] 1 - 7.5
I =
Device Current DD *IN §5» "DD i(; - i - g.ggg f - ;g ué
- - . 4 -

% All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4019BP/BF

AMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vsg=0V, CL=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION |Vpp(V) | MIN. | TYP. | MAX. |UNITS
tput Transition Time 5 - 130 | 400
tTLH 10 - 65 | 200
(Low to High) 15 _ 50 | 160
A . 5 - 100 | 200
tput Transition Time N 10 50 | 100
(High to Low) THL 15 _ 40 |80
‘opagation Delay Time 5 - 250 | 500
toLH 10 - 100 | 250

(A, B - D) 15 - 80 | 200 | ns
. 5 - 300 | 500
‘'opagation Delay Time tpHL 10 - 125 250
(A, B - D) 15 - 100 200
‘opagation Delay Time 5 - 300 | 600
tpLH 10 - 140 | 300
(KA, KB - D) 15 - 100 | 250
. . 5 - 350 | 600
‘opagation Delay Time tpHL 10 _ 150 | 300
(KA, KB - D) 15 - |120 | 250
) An, Bn Input - 5 7.5

iput Capacitance CIN pF
KA, KB Input - 12 | 20

[EFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM

INPUT

OUTPUT

tpHL
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4020BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4020BP/TC4020BF 14 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS

TC4020BP/BF is 14 stage ripple carry binary
counter having asynchronous clear function. The
counter advances its counting stage by falling edge
of CLOCK input. When RESET input is placed "H", all
the circuits are reset regardless of CLOCK input mak-
ing all the outputs (Ql, Q4 vQl4) to be "L".

This is most suitable for frequency dividers, control 16
circuits and timing circuits. 1
. DIP16(3D16A-P)
ABSOLUTE MAXIMUM RATINGS 16
CHARACTERISTIC SYMBOL RATING UNITS
DC Supply Voltage VDD Vss-0.5 ~ Vgs+20 v 1
Input Voltage VIN Vgg=0.5~ Vpp+0.5 \ MFP16 (F16GC-P)
Output Voltage Vour Vgg=0.5n~ Vppt0.5 v
35 . PIN ASSIGNMENT
DC Input Current IIN +10 mA
Power Dissipation Pp 300(DIP)/180(MFP) mW
Operating Qlz VD
Temperature Range Ta -40™ 85 °c s
Storage T ; 5 Qll
Temperature Range stg =65~ 150 C Q14 Q10
Lead Temp./Time Tsol 260°C - 10 sec Q6 Q8
TRUTH TABLE Q5 Q9
CLOCK & RESET . OUTPUT STATE Q7 RESET
* H ALL OUTPUTS ="' L' ——
Q4 CIOCK
i L NO CHANGE
=l L ADVANCE TO NEXT STATE Vss al
o ! LEVEL CHANGE, * . DON'T CARE (T0P VIEW)

LOGIC DIAGRAM

Ql Q4 Q5 Q6

TLOCK . [ L L
L 2? _J—EgP _/L—‘gp _}_Lgr _}_Ijxép __|._.<I:)P _u?
R Y R R Q RS RQ Q
RESET T T ﬁf —?
— 1 o o
N cP “ CP 2 cp N cP X cp A cP
D-l D-l D-l DJ D-] D D

o4 g
2l
oapd Ldw T
lac) D
E<b-+T] =)

Ql4 Q13 Ql

»
o
e
o
©
o,
o
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4020BP/BF

‘OMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
' Supply Voltage Vpp 3 - 18 v
put Voltage VIN 0 - Vpp v
TIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
-40°C 25°C 85°C
[ARACTERISTIC | SYMBOL| TEST CONDITIONS |VpD UNITS
(V) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN, | MAX.
gh-Level Yor Tour| <Lu g 4.95| - 4.25 5.00] - |4.95] -
ttput Voltage MR 10 | 9.95| - |9.95(10.00f - |9.95| -
IN"'SS» DD 135 |14.95| - 14.95]15.00] - |14.95| - v
5 | - Jo.os| - | o0.00/0.05] - J0.05
~Level I <1pA
out Voltage | VOL “, 053,' v 10 | - l0.05| - | 0.000.05| - [0.05
INTTSS> DD 95 | _ lo.0s| - | 0.00{0.05| - |0.05
Voy=4.6V 5 |-0.2 | - |-0.16 - |-0.12] -
Vop=2.5V
itput High Ton OH 5 - - - - - -
irrent Vor=9.5v 10 |-0.5 - | -0.4 - -0.3| -
VA=
on=13.5V 15 |-1.4 ] - |-1.2 - |-10] -
VIiN=Vss, Vpp oA
VoL=0.4V 5 1 0.52] - |0.44 - 0.36] -
itput Low I V0L=0'5V 10 1.3 - 1.1 - 0.9 -
L . ) .
irrent ° Vor=1.5V 15 3.6 - 3.0 - 2.4 -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
\put High ouT ’ 51 3.5/ - | 3.5| 2.75 - 3.5 -
vpy | JOUT=1-0V, 9.0V4o | 50 - | 7.0| s.5| - 7.0| -
>ltage v =
our=1-5V,13.5V1 15 | 17.0| - | 11.0| 8.25 - 11.0| -
|TouT| <1uA B v
Vour=0.5v, 4.5v| 5 | - 1.5 - | 2.250 1.5 - | 1.5
wput Low - Vour=1.0V, 9.0V 10 _ 30| - 4.50 30| - 3.0
>ltage VoUT=1.5V,13-5Vi 05 | _ | 4.0 - | 6.75 4.0| - | 4.0
|Tout| <luA
"H" -
ut | bever | ITH | Vin=18V 18| - |o.3] - | 105 0.3 - | 1.0
VA
rrent) L™ Iyp | VIpL=0v 18 | - [-0.3{ - |-10"5{-0.3] - [-1.0
Level
Liescent 51 - | 20| - Jo.o05] 20 | - | 150
avice Current Ipp | Vin=Vsss Voo J10 | - | 40 | - Jo.010] 40 | - 300 | A
: * 15| - | 80 | - f{o.015 80 | - | 600
All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4020BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITIONS Vpp(V)| MIN. TYP. MAX. UN
Output Transition Time o lg - 128 igg
L) -
(Low to High) 15 - 40 80
Output Transition Time t > - 100 200
(High to Low) THL 10 - 50 100
igh to Low 15 - 40 80 ns
Propagation Delay Time ¢ 1(5) - lgg izg
CIOTR - Q1 pLit -
(CLo b 15 - 65 130
Propagation Delay Time touL 3 - 128 322
— P 10 - 1
LOCK - Q1
(CLock - a1) 15 - 65 | 130
. . 5 - 1000 |2000
Propagation Delay Time tpLE 10 ~ 500 1000
(CLOCK - Ql4) 15 - 400 800
ns
. . 5 - 1000 |2000
Propagation Delay Time £oHL 10 _ 500 1000
(CLOCK™ - Q14) 15 - 400 | 800
Propagation Delay Time 5 - 150 280
tpHL 10 - 70 120 ns
(RESET - Q) 15 - 50 100
5 3.5 10 -
Max. Clock Frequency feL 10 8 20 - MH:
15 12 25 -
Min. Pulse Width . 5 - 100 | 200
(RESET) WH 10 - 40 80 ns
15 - 30 60
Max. Clock Input Rise _ _
Time Fret 1; 22(; - - us
. Input )
Max. Clock Inpu giéé tecL 15 1.0 _ _
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20ns 20 ns WAVEFORM 2 20ns 20ns
2 90%
TLOCK RESET s;;% 50%
10% 0%
TWH
Q Q 0%
'Cp)-]]_,--.|
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC4021BP
SILICON MONOLITHIC

4021BP 8-STAGE STATIC SHIFT REGISTER
SYNCHRONOUS PARALLEL INPUT OR SYNCHRONOUS SERIAL

VPUT/SERIAL OUTPUT)
4021BP is 8 stage parallel in/serial out shift
gister, which can be used also for serial in/serial
t operations.

the case of parallel operation, the data of
RALLEL IN is input to each F/F asynchronously with
OCK and the output is obtained. In the case of

rial operation, each F/F is triggered by rising edge
CLOCK. (ASYNCHRONOUS PARALLEL OR SYNCHRONOUS
RIAL INPUT)
itching of PARALLEL operation and SERIAL operation
achieved by P/S CONTROL input. When P/S CONTROL
put is "H", PARALLEL operation is designated and -
en it is "L", SERIAL operation is designated. PIN ASSIGNMENT

DIP 16(3D16A-P)

XIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vpp Vgs-0.5~Vgs+20 v
put Voltage VIN Vss-0.5~Vpp+0.5 v
tput Voltage Vour | Vss-0.5~Vpp+0.5 v
P
Input Current 1IN $10 mA (TOP VIEW)
wer Dissipation Pp 300 mW TRUTH TABLE
- - INPUTS OUTPUTS &
erating Ambient Ta 40 ~85 °c TR
mperature Range LOOK|p/5 | P1) |PIn| 8T | @ Qn
orage Temperature
nge Tstg -65~150 °c S|y | *x|*» |1 |L| Q1
L * | ¥ H H -
:ad Temp./Time Tsol 260°C - 10sec 4 Gn=1
Y | L | * | * | % | No Change
IGIC DIAGRAM * B |L|L|*|L L
PARALLEL IN; Plp Plg PIy Plg * |H |L|H|*|L H
IRIAL IN @ ® * |H |H|L | *|H L
i3 P *» |H |H|H | »|H H
n; 2~8

&5 Q1~Qs Internal
oo Level Change
¥, Don't Care

INTERNAL FLIP FLOPS

c
O ) H E 'l PE 'I
/S CONTROL Tl T

3)Qg Qy Qs
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4021BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNI
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
CHARACTERISTIC ggg‘ TEST CONDITION [Vpp -40%¢ 25°¢C 85°C  Iin
(V) | MIN. | MAX.| MIN. | TYP.| MAX.| MIN. | MAX.
HighoLevel lour | < Led 5/ 4.95| - | 4.95| 5.00| - | 4.95| -~
output Voltage | YOH|yInevss.Vop 10| 9.95| - | 9.95(10.00| - | 9.95{ -
15(14.95| - [14.95|15.00| - |14.95| -
S | Tor ! <Lua s| - ]o0.05| - |o0.00]0.05 - |o0.05
Gotput Voltage | VOL VIN-Vss,Vpp 10| - ]o.05 - |o0.00]0.05] =~ |o0.05
15| - |o0.05| - |o0.00]0.05] - |o0.05
Vou=4.6V s{-0.61| - |-0.51| -1.0| - [-0.42] -
VoR=2.5V 5/ 2.5 - | -2.1| -4.0| - | -1.7| -
Queput High ToH|Vor=9. 5V 10] -1.5| - | -1.3| -2.2| - | -1.1] -
Vou=13.5V 15| -4.0{ - | -3.4{ -9.0| - | -2.8] -
Vin=Vss,Vpp n
VoL=0.4V 51 0.61] - | 0.51 50 - | o.a2] -
Output Low VoL=0.5V 10| 1.5 - 1.3 .8 - | 1.1 -
Current ToL
VoL=1.5V 15| 4.0 - | 3.4]15.0| - | 2.8] -
VIN=VSS,VDD
Vour=0.5v,4.5V | 5| 3.5| - | 3.5{2.75 - | 3.5| -
Input High Vig VouTr=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage Vour=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
I IoutT I <1lezA
Vour=0.5V,4.5v | 5| - | 1.5 - | 2.25] 1.5] - | 1.5
énput Low Vi Vour=1.0V,9.0V 10 - 3.0 - 4.5 3.0 - 3.0
oltage Voyr=1.5V,13.5v| 15| - | 4.0f - | 6.75| 4.0 - | 4.0
1IoyT I <1eA )
Input |"H" Level ITy|VIg=18V 18 - 0.1 - | 10-5| 0.1 - 1.o]
Current oy w1 vel 17q|Vip=0v 18] - | -0.1] - [-10-5] -0.1] - | -1.0
s| - 5{ - |0.005 s| -] 150
giiiiiegﬁrrenc DD| VIN-Vss, VoD 0] - 10 - Jo.ot0] 10| - | 300] &
5| - 20{ - |o.o15| 20| - | 600
* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4021BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=OV, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vop (V) MIN. TYP. MAX. UNIT
Output Transition Time 3 - 80 200
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 50 100
15 - 40 80
- 2
Propagation Delay Time tpLH 3 150 320
1 - 6 160
(CLOCK - Q) tpHL 0 3 ns
15 - 45 120
Propagation Delay Time tpLH > - 230 460
—= 10 - 90 180 s
(P/S - Q) tpHL "
15 - 60 120
5 3 6.5 -
Max. Clock Frequency feL 10 6 18 - MHz
15 8.5 24 -
5 - 80 180
Min. Clock Pulse Width | ty 10 - 30 80 ns
15 - 20 50
Max. Clock Rise Time trCL 3 20 - -
Max. Clock Fall Time tecL 10 2.5 - - ns
15 1.0 - -
- 2
Min. Set-up Time > 40 120
- 2 8
(ST - CLOCK) tsu 10 0 0 ne
15 - 15 60
Min. Set-up Time 3 - 2 30
(1 - P/3) tsy 10 - 15 30 ns
15 - 10 20
Min. Hold Time 5 - 35 70
(i% - cmcx) ty 10 - 20 40 ns
P/S 15 - 15 30
5 - 90 180
Min. Pulse Width
- t 10 - 30 80
(P/S - CONTROL) WH ne
15 - 10 50
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4021BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cy=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 45 280
Min. Removal Time
— t 10 - 20 140
(P/S - CLOCK) rem ne
15 - 15 100
Input Capacitance CIN - 5 7.5 pF
WAVEFORI'S FOR iMEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1. 20ne 20ns
900 90%
CLOCK - i’g: 1% 50%
TTLH CTHL
Foo {—(90%
Q 50% 50%
1% 10%
TpLH TpHL
WAVEFORM 2. 2008 WAVEFORM 3. 20n6
9 0o 97
P8 50% PI < 50%
1% 10%
20ns 20ns 20ns
fo0%  \|f 90% _ 90%
SI, % 50% \4 50% P/S 50%
PI 10% 10% 10%
20ns tsy
D B
90%
CLOCK 507%
-, 10%
tsu | 'H
WAVEFROM 4.
20ne 20ns
50% 90%
P/8 50% 50%
10% 1%
TWH 20ns
CLOCK
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4022BP  OCTAL COUNTER/DIVIDER

TC4022BP is octal Johnson counter consisting of 4
stage D-type flip-flops and equipped with decoder
which convert the output to octal.

Depending on the number of count pulses applied to
CLOCK or CLOCK INHIBIT input, one of eight outputs Qp
through Q7 becomes "H". The counter advances its
counting state by rising edge of CLOCK when CLOCK
INHIBIT="L" and by falling edge of CLOCK INHIBIT when
CLOCK="H".

RESET input with "H" level resets the counter to
Qo="H" and Q1~ Q7="L" regardless of CLOCK and CLOCK
INHIBIT.

MAXIMUM RATINGS

DIP 16 (3D16A~P)

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
DC Supply Voltage VpD Vgs=0.5~Vgg+20 \
Input Voltage VIN Vgg=0.5~Vppt+0.5 v VoD
Output Voltage Vour | Vss-0.5~Vppt0.5 \ RESET
DC Input Current IIN +10 mA CLOCK
. - CLOCK
Power Dissipation Pp 300 mW INHIBIT
- : CARRY OUT
Operating Ambient Ta —40 ~85 °c
Temperature Range Qs
|Storage Temperature o
Range Tstg -65~150 ¢ Q7
NC
Lead Temp./Time Tsol 260°C -10sec
(TOP VIEW)
LOGIC DIAGRAM
cLock ~ CLOCK TRUTH TABLE
INHIBIT @ a a s 7)as
INPUTS
SELFCT™ .
= cLock | SLOCK | rmsmr | OVTUT
* S H Q
RESET ((9-Do ¥ * H L an(NC)
D S Q|
cP L * L Qn(NC)
8 N L L Qn + 1
—1_ L L Qn(NC)
H £ L Qn(NC)
H RN L Qn + 1

Qo Q2 Q7 CARRY OUT

£ ; Level Change
¥ ; Don't Care
NC ; No Change

LETL N ~ ="'
cARry out{,¥, " 0~Qs= H
L' --Qg~qy="H
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4022BP

TIMING CHART

RESET |
cwoer LT L L L L
CLOCK INHIBIT L umyd

Qo I [

Q1

Q2

Q3

Qg

Qs

Qs

Q7

CARRY OUT
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT,
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - VpDp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
CHARACTERISTIC SYM- TEST CONDITION -40°c 25°¢ 85°c UNIT
BOL VoD
(V) { MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| 4.95 - 4.95| 5.00 - 4.95 -

. 1IoyT! <1leA ;
High-Level _ _ _
output Voltage | YOH|y1i-vss,vpp 10| 9.95 9.95/10.00 9.95

15[14.95 - 114.95|15.00 - 114.95 - v
- . - . . - .0
e I o I o 5 e e
Output Voltage VoL VIN=Vss,VDD 10 - 00 - . . - :
15 - 0.05 - 0.00| 0.05 - 0.05
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4022BP
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
- — - ° ° °
CHARACTERISTIC [°X"" | TEST CONDITION[Vpp 40°c 2°c 85°C  luwir
(V) | MIN. | MAX. | MIN.| TYP.| MAX.| MIN. | MAX.
Vou=4.6V 5]-0.61 - |-0.51] -1.0 - |-0.42 -
Vou=2.5V 5| -2.5 - | -2.1| -4.0 - | -1.7 -
Output High _ _ _ _ _ _ _ _
Current 10K |VOR=9.5V 10| -1.5 1.3| -2.2 1.1
Voy=13.5V 15| -4.0 - | -3.4] -9.0 - | -2.8 -
VIN=Vss,Vpp mA
VoL=0.4V 5] 0.61 - | o0.51| 1.5 - | 0.42 -
Output Low VoL=0.5V 10| 1.5 - 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15| 4.0 - 3.4| 15.0 - 2.8 -
VIN=Vss,VDD
VouT=0.5V,4.5V 51 3.5 - 3.5| 2.75 - 3.5 -
Input High VIK Vour=1.0vV,9.0v | 10| 7.0 - 7.0 5.5 - 7.0 -
Voltage Vour=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - [ 11.0| -
1IoyT | <1lzA v
Voyr=0.5V,4.5V 5 - 1. - | 2.25| 1.5 - 1.5
Input Low VIL Voyr=1.0v,9.0V | 10 - 3. - 4.5] 3.0 - 3.0
Voltage Vour=1.5V,13.5V| 15| - | 4. - | 6.75| 4.0 - | 4.0
I TouT! <1leA
Input |["H" Level ITH|Vig=18V 18 - 0.1 - | 10-5| 0.1 - 1.0 2A
Current v cvel 171 |ViL=0v 18] - | -0.1] - |-10-5] -0.1] - | -1.0
5 - 5 - 10.005 5 - 150
Quiescent _ _ _ _
Device Current Ipp :’IN—VSS,VDD 10 10 0.010 10 3001 (A
i 15 - 20 - 10.015 20 - 600
# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION g~  MIN. TYP. MAX. | UNIT
5 - 80 200
Output Transition Time _
(Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 50 100
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4022BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cy=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Propagation Delay Time tpLH 3 - 325 650
10 - 135 270
(CLOCK - Qn) tpHL
15 - 85 170
Propagation Delay Time tpLH 5 - 280 600
(CLOCK - CARRY OUT) tpHL 10 - 110 250
15 - 75 160 ns
Propagation Delay Time 5 - 265 530
tpLH
(RESET -Q ) tpHL 10 - 115 230
- P
RESET CARRY OUT 15 _ 85 170
5 2.5 6 -
Max. Clock Frquency fcL 10 5 12 - MHz
15 5.5 13.5 -
5 - 85 200
Min. Clock Pulse Width tw 10 - 40 100
15 - 35 90
ns
Min. Pulse Width 3 - 30 200
(RESET) tWH 10 - 20 110
15 - 15 60
Max. Clock Rise Time trCL >
Max. Clock Fall Time teCL 10 No Limit s
15
Min. Set-up Time 3 - 30 230
- 10
(CLOCK INHIBIT - CLOCK)| ©SU 10 = 0 ns
15 - 10 70
- - 400
Min. Removal Time 3 33
(RESET - CLOCK) trem 10 - -20 280 ns
15 - -15 150
Input Capacitance CIN - 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4022BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.

CLOCK

Qn

CARRY OUT

WAVEFORM 2.

CLOCK

RESET

Q1~Qny

Q0
CARRY OUT

20ne 20ns
90% 9%
50% 50% 50%
t—10% 10% /
CTLH THL
90% 90%
50% 50%
10% 10%
TpLH -]
UpHL
1
20ne 20ns

20ns

50%

90%

10%
A,

TpEL

50%

tpLH

CLOCK
INHIBIT

CLOCK
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4024BP/BF

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4024BP/TCA024BF 7 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS

TC4024BP/BF is 7 stage ripple carry type binary
counter having asynchronous clear function.
The counter advances its counting state by falling
edge of CLOCK input.
When RESET input is placed at "H", all the internal
flip-flops are reset making all the outputs Ql
through Q7 to be "L" regardless of CLOCK input.
This is suitable for frequency divider circuits and

control circuits.

ABSOLUTE MAXIMUM RATINGS

14

1
DIP14(3D14A-P)

R

1
MFP 14 (F14GB-P)

PIN ASSIGNMENT

CHARACTERISTIC |SYMBOL RATING UNIT
DC Supply Voltage [ VDD | Vss-0.5"Vss+20
Input Voltage VIN Vss -0.5+VDD+0.5
Output Voltage VouT | Vss-0.5"VDD+0.5 v
DC Input Current 1IN +10 mA
Power Dissipation | PD 300 (DIP) /180 (MFP) oW
Tomperature Range | ™A 40~ 85 c
i;:;:fae‘ture Range | Istg =65 150 °C
Lead Temp./Time Tsol 260°C - 10 sec
TRUTH TABLE
CTLOCK & RESET OUTPUT STAGE
* H All Outputs = "L"
1 L No Change
1

L Advance to Next State
€,

& 1 Level Chang * : Don't Care

TIoox |1 ~ ¢ ] vop
RESET | 2 BINC
a7 ls 12 a1
as |+ n ez
as s Iy RS
as s efes
Vss |7 g] wo

(TOP VIEW)

LOGIC DIAGRAM

2

Ql Q

Qb

Q7

CLUCK

T
CP Cp
Q

LT'_‘
—
a Y
o
D1 &)
Ho-d>(» £
—
|
Ll s
L5

CPp

— o
—q o

RESET ®_D° T Y
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4024BP/BF
ECUMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VpD 3 - 18 v
Input Voltage ViN 0 - Vpp v
TATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

——  -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level . | Tour| <Lua 5 | 4.95 - | 4.95] 5.00] - | 4.95| -
o OH 10 | 9.95| - | 9.95|10.00] - | 9.95 -
utput Voltage Vor=V v
IN“"SS» "DD 15 [14.95 14.95(15.00 14.95 v
Low-Level v |Tour| <1uA 5 - lo0.05| - | 0.00/0.05] - [0.05
output Voltage | "OL | Viy-ves, v 10| - |0.05| - | o0.0000.05| - |0.05
INTYSSs 'DD 135 | - 0.05| - | 0.00[0.05| - |0.05
Vou=4.6V 5 |-0.2 | - |-0.16 - |-0.12| -
Vop=2.5V
Output High Ton OH 5 - - - - - -
c Vou=9.5V 10 |-0.5| - |-0.4 - |-o.3] -
urrent v =l3 SV
OH™~~- 15 |-1.4 | - |-1.2 - |-1.0]| -
Vin=Vss, Vpp mA
VoL=0.4V 5 1 0.52| - | 0.4 - |o0.36| -
Output Low . Vor=0.5V 10 1.3) - |11 - o9 | -
L
Current o | vor=1.5v 15 3.6] - |30 - 2.4 -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
Input High ouT ’ 5135 - |35]2.75] - |35] -
Vg Your=1.0V, 9.0Vi 5 | 70| - | 7.0 5.5 | - |7.0] -
Voltage Vaur= .
our=1.5V,13-5Vl 15 11y 0| - |i1.0 |8.25| - |11.0 | -
[Tour|<Lua .
Vour=0.5V, 4.5V 5 - 1.5 - |2.25]1.5 - |15
Input Low VouT=1.0v, 9.0V} | - 3.0 - [4.5 |3.0 - |3.0
ViL =
Voltage VOUTZ1.5V,13-5V 15 | _ | 40| - [6.75(4.0 | - [4.0
|Tour| <luA
"Nyt
Input ‘Eevel ITH | Vig=18V 18| - | 0.3] - |10-3] 0.3 - | 1.0
uA
Current| "L" 1 V11 =0V -5
Level L | VIL 18| - |-0.3] - |-107°|-0.3] - |-1.0
Quiescent 5 - 20 - 0.005] 20 - 150
Device C .| oo Vin=Vsss Vop {10 | - | 40 | - [0.010| 40 | =~ |300 | uA
evice Lurren * 15| - | 80 | - [o.015| 80 | - |600
* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4024BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vggs=0V, CL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION (Vpp(V) | MIN. | TYP. | MAX. | UNIT
Output T iti Ti 5 - 100 200
utput Transition Time try 10 _ 50 100
(Low to High) 15 - 40 80
Output Transition Time 5 - | 100 | 200
ETHL 10 - 50 100
(High to Low) 15 - 40 80
ns
. . 5 - 180 360
Propagation Delay Time tpLH 10 _ 80 160
(CLOTK” - Q1) 15 - 65 | 130
. . 5 - 180 360
Propagation Delay Time - 10 - 80 160
7 p
(CLOCK - Q1) 15 - 65 130
Propagation Delay Time 5 - 600 1200
tpLH 10 - 260 520
(CLotk - Q7) 15 | - 215 | 430
. . 5 - |600 |1200] M
t Del T.
Propagation ay Time tpHL 10 - 260 520
(CLOK - a7) 15 | - 215 | 430
Propagation Delay Time 5 - 140 280
tpHL 10 - 60 | 120 | =ns
(RESET - 0) 15 | - | s0 | 100
5 3.5 8 -
Max. Clock Frequency for 10 8 20 - MHz
15 12 25 -
Max. Clock Input Rise Time trCL 1(5) 22(5) - -
Max. Clock Input Fall Time tfcL 15 1:0 : : vs
Min. Pulse Width 5 - | 100} 200
twH 10 - 40 80 ns
(RESET) 15 - 30 60
Input Capacitance CIN - 5 7.5 | pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 WAVEFORM 2
20ns 20ns 20ns 20ns
90% 5 50% 90%
TLOCK 50% 50% RESET 50% 50%
0% 10% \___ e Sthos \ 10%
i{_t'rm TTHL *wH
o4 90%
Q 50% 50% Q 50%
0%
—{ZpLE [ Zpur, |

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

C4027BP/TC4027BF DUAL J-K MASTER-SLAVE FLIP-FLOP

TC4027B?/BF is J-K master-slave flip-flop having
ESET and SET functions.

a the case of J-K mode, when the clock input is given
ith both RESET and SET at "L", the output changes at
ising edge of the clock according to the states of J
nd K.

hen RESET is placed at "H", output Q becomes "L"
egardless of other inputs and when SET is placed at
H" and RESET at "L", Q becomes "H" regardless of
ther inputs. (R-S mode)

hen both of RESET and SET are at "H'", takes prece-
ence resulting Q="L" and Q="H".

BSOLUTE MAXIMUM RATINGS

DIP16(3D16A-P)

lsgii;%;%;%%%i
1

MFP16 (F16GC~P)

PIN ASSIGNMENT

CHARACTERISTIC |SYMBOL RATING UNIT
C Supply Voltage | VDD | Vss-0.5"Vss+20
nput Voltage VIN Vss -0.5+VDD+0.5
utput Voltage VouT | Vss-0.5"~VDD+0.5 v
C Input Current IIN +10 mA
ower Dissipation | PD 300 (DIP) /180 (MFP) mW
perating T _ °
emperature Range A 40~ 85 ¢
torage °
emperature Range Tstg -65+150 c
ead Temp./Time Tsol 260°C - 10 sec

0GIC DIAGRAM

1/2 TC4CR7BP/BF

RESET @
SET

K L)

cL _434—4
<L

Q

Ql VoD

5y Q2
CLOCK1 @

RESET1 CLOCK2
Kl RESETR
K2

SET1 J2

Vss SET2

(TOP VIEW)

BLOCK DIAGRAM

7 9
| |
s s
645 a1 10 47 Q15
2—~CL lS—TCL
5—K a2 11 4K Cl14
T I
4 12
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4027BP/BF

TRUTH TABLE

INPUTS OUTPUTS
RESET SET J K CLOCK® | Qn+1 Gn+1
L H * * * H L
H L * * * L H
* : DON'T CAKE
H H * * * L H
L L L L _f— an an o LEVEL CHANGE
L L L B Ea L H ° ¢ NO CHANGE
L L H L i H L oo CHANGE
L L H H 4 on Qn**
L L * * ‘L Qn Qn*
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
-40° 25° 5°
CHARACTERISTIC |SYMBOL | TEST CONDITION |VDD AL ¢ 8°C
(v) | MIN. | MaX.| MIN.| TYP.| MAX.|MIN. | MAX.
High-Level |Tour|<1ua 514.95] - [4.95]5.00] - [4.95| -
. Vo1 Von v 10/9.95| - |9.95]|10.00 - |9.95| -
t t =
utput Voltage Ysss VoD | 95 h49s5| - |14.9515.00] - |14.95| - '
- Jo. - . . - |o.
LowLevel Toyr | <Lu 5 0.05 0.000.05 05
outout Volt VoL v 10| - |0.05| - 0.00{0.05 | - | 0.05
utpu oltage =
P & m=Vss, VoD 15| - [0.05| - |o0.00/0.05| - |0.05
Vou=4.6V - S - |- -
Output High Vou=2.5V 3| -0-2 0.16 0.12
Current Ton | Vog=9.5V 21 - - - - - -
Vou=13.5V 10| -0.5( - |-0.4 - |-0.3| -
Vin=Vss, VoD 15| -1.4| - |-1.2 - |-1.0| - N
Vop=0.4V 510.52] - |0.44 - lo.36| -
Output L -
uEpat v Loy | Vou=0-3V 10 1.3] - | 1.1 - o9 -
Current Vor=1-5V 15| 3.6| - 3.0 - 2.4 -
Vin=Vss, Vpp
Voyr=0.5V, 4.5V| 5 .5 - 3.5|2.75| - 3.5| -
Input High VOUT ’ 3
vrg | Your=1-0v. 9.0V} 10| 7.0/ - | 7.0} 5.5/ - | 7.0| - v
Voltage Voyr=1.5V,13.5V| 351 13,0 - |11.0{8.25[ - |11.0| -
| Tout | <1uA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4027BP/BF
ATIC ELECTRICAL CHARACTERISTICS (Vsg=0V)
- ° o o
ARACTERISTIC |SYMBOL [TEST CONDITION | VDD 407¢C 25°C 85°C UNITS]
(V)|MIN. | MAX.| MIN.|TYP. | MAX. | MIN.|MAX.
Vour=0.5V, 4.5V - . - . . - .
put Low VOUT_l o 5 ov 5 1.5 2.25 (1.5 1.5
VoL VOUT‘ O 2. 10 - |3.0 - 4.5 3.0 - 3.0 | v
it =1.5V,13.5V
age OouT > 5] - 40| - l6.75]s.0] - |40
|Tour|<lua
.
put | 1hver | IIH |VIm=18V 18] - | 0.3 - [0 03] - | 1.0
T = pA
wrent | LY | T |vpp=0v 18| - |-0.3] - |07 -0.3] - |-1.0
iiescent Ip |y 5 - 4 - {0.002 4 - 30
=Vgg, V - - -
wice Current 18=Vss», Vpp 10 0.004| 8 60 | uA
* 15 - 16 - |o.008| 16 - | 120
All valid input combinations.
{NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0v, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITIONS [ypp(v)| MIN- | TYP. | MAX. | UNITS
tput T i tion Ti 5 - 130 400
utpu ransition ime tTLH 10 _ 65 200
(Low to High) 15 _ 50 160
T tion Ti 5 - 100 200
Utput ransition ime tTHL 10 - 50 100
(High to Low) 15 - 40 80
ns
ropagation Delay Time tpLH > - 230 500
10 - 110 300
(CLOCK - Q, D) toHL 15 _ 80 260
5 - 250 600
‘ropagation Delay Time tpLH 10 _ 110 300
(SET, RESET - Q, Q) tpHL 15 - 80 260
5 1.0 3.0 -
fax. Clock Frequency foL 10 3.0 8.0 - MHz
15 3.5 |12.0 -
fax. Clock Input Ri§e trCL 5 20 - -
o Tilfe . 10 2.5 - - us
fax. ock Input F%ime fCL 15 1.0 _ _
tin. Pulse Width > - 100} 500
tWH 10 - 50 250
(SET, RESET) 15 _ 40 200
ns
vMin., Set-up Time 5 - 100 250
tsy 10 - 40 125
(J, K - CLOCK) 15 _ 30 100
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4027BP/BF
WAVEFROM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1
20 ns 20ns
50% °0%
CLOCK +£50% 50%
_/ / 10% L%
Q 50% 50%
UpLH TpHL
, T -
WAVEFORM 2 WAVEFORM 3
R0ns 20ns 20ns 20ns
—— —l —— b
90% T - 0%
SET 50% ’ 50%
; 0% 0% / 10% X10%
20ns 20 ns 20ns 20ns
T 90% N °
RESET 7 508 CLOCK 50% ° 0%
ho% 10% _7 10% 10%
triH TTHL “TLH tTHL
- Jﬁ ——
90% S0 9 0%
Q 50% Q
10% 10% 10% . 10%
pLH UpHL tsy
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC402 BBP/BF
SILICON MONOLITHIC

C4023BP/TC4A023BF  BCD-TO-DECIMAL DECODER

he TC4028BP/BF is a BCD-to-DECIMAL decoder which
onverts BCD signal into DECIMAL signal.
f ten outputs from Q0 to Q9, one output corresponding
o input BCD code goes to the "H" level and all the 16
thers remain at the "L" level. :
hen D is used as inhibit input by use of three input PIP 16(3D164-F)
ines from A to C, this decoder can be served as a
16
INARY-to-OCTAL decoder.
1
AXIHUM RATINGS MFP 16 (F16GC~P)
CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
C Supply Voltage Vpp Vgg-0.5 ~Vgs+20 v N
+ 02
nput Voltage ViN Vgs-0.5 ~Vpp+0.5 v 2z 82
utput Voltage Voutr | Vss~0.5~Vpp+0.5 v a0 Ks
C Input Current TN +10 mA ar Me
ower Dissipation ?p 300(DIP)/18C(MFP) mW 2 K5
s
perating Temperature Ta 40 ~85 °c as fs
ange
T rature e 17
torage Tempe - -
ange Tstg -65~150 °c Vss K8
ead Temp./Time Tsol 260°C - 10 sec (TOP VIEW)
OGIC DIAGRAM TRUTH TABLE
INPUTS OUTPUTS
D B | |QoR1|Qz2Rz Q4[Q5 aslary]aglag
 —OP—w L|L|L|L|B|L|L L|L|L LD LD
. Ql L|ojrjHE | |E|L|Lisis|n|L|L]|L
C)‘D"TCD“—_‘_“DO—- LiL|E || |jE ]|l Lo
T O—I>>—®az ojEfEfr]ee ]|
——-—D B LiE|L|L|s ||| |E|L|L|L|L|L
:D)—c{>—@0'5 viE|L|E||olu s |ais || |L
B r-DD_C[>—@°4 LiHjE|L|s |||z |oiL|H|L|L L
L{E|E|E|L|L|L L |L|L|L|H|L|L
:@W——DO ,_D:»—OD—-@% HiL|L|L|{L{L{L|LiL|L|L|L|HE|L
giv|o ||| |||l |n L |H
7 Qé
J j)c H|L|E|v |z |||l sz iz s L
_:DD—CD—@Q"’ Hir|s|g|r (Lt |ofojrir|L iz
DW plelodo ool ol lololoole
Qa Hle|L|ejo L ||| L |1
HlE|E|o|r|vis oo s ||
Oo—>—(0s B A A A I R A A
H=HIGH LEVEL L= LOW LEVEL
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TOSHIBA INTEGRA+ED CIRCUIT TECHNICAL DATA

TC4028BP/BF

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD A
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

B N o
CHARACTERISTIC igg" TEST CONDITION |Vpp -40°¢C 25°¢ 85°C UN
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
kighoLevel | Topr] < 1ua 50 4.95] - 4.95| 5.00| - 4,950 -
Output Voltage VOH| y 1 y=vss, VDD 10| 9.95| - 9.95(10.00| - 9.95| -
15/14.95| - |14.95/15.00| - |14.95| - \
Loo-Level | Tour | <1ua 5| - 0.05| - 0.00| 0.05| - 0.05
Output Voltage VoL VIN=VsS, VDD 10| - 0.05| - 0.00| 0.05| - 0.05
15| - 0.05( - 0.00{ 0.05| - 0.05
Von=4.6V 5/-0.61| - |-0.51] -1.0] - |-0.42| -
VoH=2. 5V 5{ -2.5| - -2.1| -4.0[ - -1.7| -
Output High _ _ _ _ _ _ _ _
Current I0H| Vou=9. 5V 10| -1.5 1.3 -2.2 1.1
Vog=13.5V 15| -4.0] - -3.4{ -9.0| - -2.8| -
VIN=VSS, VDD m
‘ VoL=0.4V 5{ 0.61] - 0.51 .51 - 0.42| -
Output Low ToL VoL=0.5V 10 1.5 - 1.3 .8 - 1.1 -
Current VoL=1.5V 15| 4.0 - 3.4| 15.0] - 2.8 -
VIN=VSS, VDD
Vour=0.5vV, 4.5V| 5| 3.5 - 3.5 2.75| - 3.5 -
Input High vyl VoUT=1-0V, 9.0v| 10| 7.0| - 7.0 5.5 - 7.0 -
Voltage Vour=1.5v,13.5v| 15| 11.0] - | 11.0| 8.25] - | 11.0] -
ITouT! <leA "
Vour=0.5V, 4.5Vv| 5| - 1. - 2.25/ 1.5 -
Input Low VIL Vour=1.0vV, 9.0V 10 - - 4.5 3.0 - 3.0
Voltage Vour=1.5v,13.5v| 15| - 4.0 - | 6.75] 4 - 4.0
1Ioyr ! <1zA

"H" _ _5 _

Level| ITHIVIH=18V 18| - 0.1 - 10 0.1 1.0
Input nb
Current A

= - - - -10-5 - - =-1.

Level| IIL|VIL=0V 18 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4028BP/BF
TATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
— —_40° ° °
CHARACTERISTIC ggg' TEST CONDITION|VDD 40°c 25°¢C 8°C_ lunir
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5 - 5 - {0.005 5 - 150
ljuiescent Device = _ _ _
urrent Ipp| Vin=Vss,VDD 10 10 0.010 10 300 | xA
* 15 - 20 - 10.015| 20 - 600
« A1l valid input combinations.
J)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)
5 - 80 200
Jutput Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Jutput Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
5 - 150 350
) . tpLH
Propagation Delay Time 10 - 65 160 ns
tpHL
15 - 50 120
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
A,B,C,D
Qn 50% 50% S0% 50%
10% 0%
tpLH | TpHL TpEL [ TpLH
T ™ T
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC402 gBP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4029BP PRESETTABLE UP/DOWN COUNTER

TC4029BP is up/down counter having the capabilities
of preset operation, parallel carry connection and
decimal/binary switching.

Switching of decimal counter and binary counter is
controlled by BINARY/DECADE input ("H"-Binary and
"L"-Decimal), and switching of UP/DOWN is controlled
by UP/DOWN input ("H"-Count up and "L"-Count down). 1
As PRESET ENABLE input at "H" level causes input
information at AIN through DIN to be directly input
to the flip-flops, any arbitrary count can be set.
The counter advances its counting state by rising
edge of CLOCK input.

16

DIP16 (3D16A-P)

MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vpp Vgs-0.5~Vgs+20 v ERESET 2 Vpp
Input Voltage VIN Vgs-0.5~ Vpp+0.5 \Y Doyt {2 CLOCK
Output Voltage Vour | Vss-0.5~Vppt0.5 v Drn B3 Cour
DC Input Current ITN 10 mA Arn B4 C1n
Power Dissipation Pp 300 mW CARRY IN §5 Brn
Operating Temperature| . 40~ 85 °c oyt Re Bour
Range A CARRY 00T R7 UE,” DOWN
Storage Temperature v 8 BINARY/
Rangeg ’ Tstg -65~150 °c s8 DECADE
Lead Temp./Time Tsol 260°C - 10sec (TOP VIEW)

LOGIC DIAGRAM

AIN AouT Bin Bour Cin CouT Pin Doyt CARRY

PO B0 800 O™

PRESET ENABLE (1

P P P P PP P
49 o J Q I q T Q
Hcu cL cL cL
9K K K K

CLOCK C:p—{x~4>:[ J
sarRy I7 (DD D H

uE/ TN Smes
BINARY DECADE (O—D*
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4029BP
RUTH TABLE
TARRY IN PRESET UP/DOWN | BINARY/DECADE | OPERATION
H * UP_COUNT x Don't Care
L L L * DOWN COUNT
* H * * PRESET
H L * * NO COUNT
L L * BINARY COUNT
L *x L DECADE COUNT
IMING DIAGRAM
BINARY MODE (B/D : "H")
7 8 9 1011 12 131415 0 1 8 7 6 5 4 3 2 1 1 0 15 14
CLOCK _J_L.f"LJFLI‘HF\_ﬂ_FU’L gugipipipipinlaSnlaSplalal
CARRY IN 1T
UR/ DOWN
PRESET ENABLE ~| | JTL
AIN
BIN
CIN |
D1N
sour | b Lt I I I
Bour ]
Cour |
Dour ] T
CARRY OUT
DECADE MODE (B/D : "L")
01 2 3 4 6 7 8 9 0 7 6 5 4 3 2 10 9 8 8 8
cLocK {mmru'u*u-\_m—l_xlm—um—m_ pigiplglgiglsial
CARRY 1IN J
UER/DOWN 1
PRESET ENABLE | | !
AN J
Bin [
CIN I
DIN 'L
AouT ___[_W_.I_T_!ﬁ_lﬁ__!_'l_l__l_fj;_r'] N
BouTt [
Cout I
Doyt
CARRY OUT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4029BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 = \i))) \
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
— ° ° i
CHARACTERISTIC EEM' TEST CONDITION |VDD|=40°C 25°C 8°C  lunit
L v) | mIn. | max. | min.| TvP.| mMax.| min.| mMax.
) Topp! < 1aé 5{4.95] - | 4.95| 5,00 - | 4.95| -
High-Level
oucput Voltage | VOH|vry=vss,vop 10| 9.95[ - | 9.95{10.00 9.95
15|14.95| - |14.95[15.00| - |14.95| - v
el < 1 5| - |o0.05] - | o0.00] 0.05| - | 0.05
- ouT ¥
Lov-Level oL 10| - |o.05] - |o0.00|0.05| - | o0.05
Output Voltage Vin=Vss,Vpp
15 - {o0.05| - | o0.00|0.05{ - | 0.05
Vou=4. 6V s|-0.61| - |-0.51] -1.0] - [-0.42] -
Vou=2.5V 5| -2.5| - | -2.1| =4.0f - | -1.7| -
Output High - _ _ _ _ _ - _
LA 10H [Vou=9. 5V 10| -1.5 1.3] -2.2 1.1
Vou=13.5V 15) -4.0] - | -3.4] -9.0] - | -2.8] -
VIN=Vss,Vpp mA
VoL=0.4V 5| 0.61| - | o.51] 1.5] - | 0.42| -
Output Low ToL VorL=0.5V ) 10 1.5 - 1.3 3.8 - 1.1 -
Current VoL=1.5V 15| 4.0 | - 3.4| 15,0 - 2.8 -
VIN=Vss, VDD
Vour=0.5V, 4.5v| 5| 3.5 - 3.5[ 2.75| - 3.5] -
Input High V1R Vour=1.0v, 9.0V| 10 7.0 - 7.0 5.5 - 7.0 -
Voltage Vour=1.5v,13.5v| 15| 11.0] - | 11.0| 8.25| - | 11.0| -
1IoyT! <1lwA v
Vour=0.5V, 4.5V 5| - 1.5| - | 2.25| 1.5| - 1.5
Input Low VL Voyr=1.0V, 9.0V} 10| - 3.0 - 4.5 3.0 - 3.0
Voltage Vour=1.5v,13.5v| 15| - 4.0 - | 6.75] 4.0 - 4.0
1TouT! <1leA
"H'l
= - - -5/ 0.1| - .
Level | TIH|ViE=18V 18 0.1 10 0.1 1.0
Input 2A
Current wyn
Level | IIL|VIL=OV 18| - | -0.1] - |-10-5| -0.1] - | -1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4029BP
TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
] o o °
“HARACTERISTIC ]sagz‘ TEST CONDITION |vppl— —40°C 25°C 85°C__ luwir
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
51 - 5 - 10.005 5 - 150
i1iescent Device _
irrent Ipp|{VIiD=Vss,VDD 10 - 10 - 0.010 10 - 300 2A
* 15 - 20 - 0.015 20 - 600
All valid input combinations.
YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
utput Transition Time
tTLH 10 - 50 100
L to High
(Low to High) 15 - 40 80
ns
5 - 80 200
utput Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
-5 - 250 500
ropagati Delay Ti t
cpagation belay time | TpLH 10 - 100 200 ns
CLOCK-A,B,C,D t
( »B,C,Dout) pHL 15 - 20 180
5 - 360 720
ropagation Delay Time tplH
- 10 - 145 290 ns
(CLOCK-CARRY OUT) tpHL
15 - 100 200
'ropagation Delay Time toLH 5 - 240 480
P
(PRESET ENABLE COHL 10 - 90 200 ns
-4,B,C,DoyT) P 15 - 65 160
’ropagation Delay -Time toLH 5 - 350 700
P
(PRESET ENABLE tpHL 10 - 1301 290 ns
~CARRY OUT) 15 - 90 210
5 - 130 340
2 ti Del Ti t
ropagation Delay Time pLH 10 _ 55 140 ns
CARRY IN - CARRY OUT t
¢ )| trHL 15 - 40 | 100
5 - 150 300
4in. Clock Pulse Width tw 10 - 60 120 ns
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4029BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vsg=0V, CL=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 160
Min. Pulse Width 10 25 70
t - ns
(PRESET ENABLE) vH
15 - 10 50
5 1.6 3.3 -
Max. Clock Frequency fcL 10 4 8.6 - MHz
15 5.5 12.8 -
Max. Clock Input Rise 5 20 - -
i trCL
Time. i 10 | 2.5 - - us
Max. Clock Input Fall tfCL
Time. 15 1.0 - -
5 - 80 160
Min. Set-up Time
J tsy 10 - 30 60 ns
(CARRY IN - CLOCK)
15 - 10 30
5 - 170 340
Min. Set-up Time 0 65 130
— — t 1 - ns
(B/D, U/D-CLOCK) su
15 - 45 90
5 - -65 50
Min. Hold Time
ty 10 - -20 30 ns
ARR -
(CARRY IN - CLOCK) 15 _ -5 25
5 - 65 150
Min. Removal Time
trem 10 - 20 80 ns
(PRESET ENABLE-CLOCK) .
15 - 10 60
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4029BP

IITCHING TIME TEST WAVEFORMS

JAVEFORM 1 2ome sone )
s \oe =\ \__
CLOCK 50% 50% 50%
____:Z— 10% EM____/
A, B, C, Doyr
TTLH
0
CARRY OUT 50%
10%
TpLH
JAVEFORM 2
WAVEFORM 3
20ns R0ns 20ne 20nse
ES) 90% “? 90% ?Qo% -
PRESET ENABLE 50% 50% CARRY IN N 50% / 50%
- 10% 0% 10% L 10%
twH
A, B, C, Doyt ——
oL 0% CARRY OUT 50% 50%
t » T T t
- “pLH: ‘*pHL ! PpHL ) pLH
JAVEFORM 4 WAVEFORM 5
20ns 20ns 20ns
—ﬁk_ 50% Zﬂm—‘ 50%
CARRY IN Y| 50% Z 50% BINARY “DECADE, < 50%
N 0% - 10% UPR/ DOWN 10%
_EOns 20ns
90%) 0%
CLOCK 50% CLOCK 50%
10% 10%
tsy | H tsy
NAVEFORM 6
20ns
0%
PRESET ENABLE 50%
10
20ns
90
CLOCK 50%
10%
_ trem
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC40308P/BF C2MOS DIGITAL INTEGRATED CIRCUIT
. SILICON MONOLITHIC

TC4030BP/TC4030BF NUAD EXCLUSIVE-OR GATE

TC4030 contains four circuits of exclusive OR
gates. Since the buffers of two stage inverters are
provided for all the outputs, the input/output voltape

characteristic has been improved and the noise

immunity has been also improved. And increase of 1

transmission time due to load capacity increase is 1

kept minimum. DIP14(3D14A-P)

Wide variety of applications are offerred, such as e

digital comparators and parity circuits. R
MFP14(F14GB-F)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING uniT | PAN ASSTGNMENT

DC Supply Voltage | VDD | Vss-0.5"Vss+20

Input Voltage VIN Vss -0.5+VDD+0.5

Output Voltage VouT | Vss-0.5"VDD+0.5

DC Input Current IIN- +10 mA

Power Dissipation | PD 300(DIP) /180 (MFP) oW

gg;;z:::ﬁre Range Ta -40~ 85 °c

g:;;:r.g':ture Range Tstg -65 150 °c

Lead Temp./Time Tsol 260°C + 10 sec

CIRCUIT DIAGRAM

(ToP VIEW)

1/4 TC4030BP/BF Vop
[}
E TRUTH TABLE
INPUT l_l ‘-| INPUT
4 O ] o B .
l_| }J INPUTS OUTPUT
J " 5 X
...| = |.] Z - )
OUTPUT L H H
u X H L H
== < L
— - 3 \
77 Vss

ALL P-CHANNEL SUB.CONNECTED TO Vpp
ALL N-CHANNEL SUB.CONNECTED TO Vgg
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4030BP/BF
JOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
> Supply Voltage Vpp 3 - 18 v
wput Voltage Vin 0 - Vpp \Y
\TIC ELECTRICAL CHARACTERISTICS (vgs=0V)
— -40°C 25°C 85°C
IARACTERISTIC | SYMBOL| TEST CONDITIONS|VDD UNITS
(V) | MIN. [MAX. | MIN. | TYP. |MAX. | MIN. | MAX.
igh-Level v |Tour|<lua 5| 4.95| - 4.95] 5.00f - 4.95| -
OH - - -
stput Voltage YpgVss, Vop 10 9.95 9.95 {10.00 9.95
15 |14.95| - [14.95[15.00| - [14.95| - v
5{ - |0.05]| - | 0.00]/0.05| - [0.05
>w-Level | Tout l <1uA :
VoL 10| - |o.05| - 0.00/0.05| - [0.05
itput Voltage Vin=Vgg, V : .
P & IN=7ss- "DD 15| - {o0.05| - |o.00f0.05| - Jo.05
—
on=4-6V 50 -0.2| - |-0.16 - lo.12| -
V=25V
utput High 5| - - - - - -
ToH | you=9.5v
urrent 10| -0.5] - -0.4 - -0.3] -
V0H=l3.5V
15| -1.4) - | -1.2 - | -1.0| -
VIn=Vss, Vpp "
. Vor=0.4V sl o0.52| - |o0.44 - |o.3] -
utput W Va1 =0.5V
i e ToL VOL ) > 0| 1.3 - | 11 - | 0.9 -
urre: =]1.
oL=1.5V 15| 3.6] - 3.0 - 2.4| -
Vin=Vss, Vbp
aput High Voyr=0.5V, 4.5V| 5| 3.5 - 3.5| 2.75| - 3.5| -
Vig Vour=1.0V, 9.0V| 10| 7.0| - 7.0 5.5| - 7.0| -
oltage Vour=1.5V,13.5V} 15! 13,0/ - |11.0| 8.25| - |11.0] -
|IouT]| <1pA v
Vour=0.5V, 4.5V| 5| - 1.5| - 2.25 1.5 - 1.5
nput Low v Vour=1.0V, 9.0V| 101 _ ol - 4.5 3. _ 3.0 A
oltage IL | VoUT=1.5V,13.5V} 151 _ | 40| - |6.75 4.0 - | 4.0
|Tout|<1uA .
e | IIH | Vyg=18V 18] - | 0.3] - | 1075 0.3] - | 1.0
pu Level IH . . . A
i
rrent) ML" Iy | VIL=0v 18] - |-0.3| - [-1073-0.3] - [-1.0
Level ;
juiescent Yooy v 5| - 1 - 10.001 1 - 7.5
1 = _ _ _
Jevice Current DD *IN §s» 'DD ig - Z . 888% Z - ég uA
All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4030BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION vpp(V) | MIN. | TYP. | MAX. | UNI
Output Transition Time 5 - 130 400
10 - 65 200
(Low to High) “TLH 15 - 50 160
ns
Output Transition Time 3 - 100 200
tTHL 10 - 50 100
(High to Low) 15 _ 40 80
tpLH 5 - 200 400
Propagation Delay Time ¢ 10 - 80 150 ns
pHL 15 - 60 | 120
Input Capacitance Cin - 5 7.5 pF
CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
CIRCUIT WAVEFORM
20ns 20ns
5 90%
.__1&]? 'l‘VDD INPUT ]')50%0% LX 20%
— — — Jhw R
OUTPUT TTHL TTLH
P.G I -
90%
= Vsé_J CL=50pF OUTPUT 50% 50%
l 0% Y|10%
L pHL tpLH
1 1

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC

TC4032BP
TC4038BP

032BP TRIPLE SERIAL ADDER (POSITIVE LOGIC‘ADDER)
038BP TRIPLE SERIAL ADDER (NEGATIVE LOGIC ADDER)

032BP and TC4038BP are tripple serial adders
ing common CLOCK input and CARRY RESET input to
the adders.
h adder has two SERIAL DATA inputs (An and
n=1l - 3), INVERT input and SUM output. Uhen
'ERT input is "L", both TC4032BP and TC4038BP
‘form positive addition and when it is "H", negative
lition is performed.
‘RY of TC4032BP is triggered by rising edge of
)CK and CARRY of TC4038BP is triggered by falling
re of CLOCK.

DIP16(3D16A-P)

5OLUTE MAXIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD Vss-0.5~Vgs+20 v SUMg
>ut Voltage VIN Vgs-0.5~Vpp+0.5 \Y INVERTg
tput Voltage Vout Vgs-0.5~Vpp+0.5 v CLO?K
Input Current Ity £10 mA SOMz

. - INVERTZ
ser Dissipation Pp 300 mW gARgY
arating Temperature ESET
e o Ta 40 ~85 °c INVERT)

v
;;:ge Temperature Tstg —65~150 °c ss
- - (TOP VIEW)
ad Temp./Time Tsol 260°C . 10 sec
GIC DIAGRAM
TC4032BP INV TC4038BP
1
— : : : — - - M
IWI@T?DJDDW B '
A - !
1 | (o
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4032BP, TC4038BP

TIMING DIAGRAM

+WORDz; 11001101=-51

1.0010000=-112

|
|
I

+WORDg 00110001=+49

01010101=+85

TC4032BP
WORD, + WORDy WORDz + WORD,
' LT T T
B _| | J | J P___
] |
CLOCK _I_U-I_ITLIW_J’_LH_H_FU—L—LI—U—L—U—U[—LIT—_
CARRY RESET | 1
i | |
INV | T
| | |
sov | U L_:___J | | | |
: WORD; G0111100=+60 | WORDz 11011011=-37 :
| +WORDz 00110010=+50 | +WORD, 11001110=—50 I
G1101110=+110 10101001=-87
TC4038BP
. WORD; + WORDg B WORDg + WORD, .
i l l
A : | _Ill I J :l_
B Il ] l ] 11
| | |
cLOCK _!.J_IJ_U_LF LI LT \_J_Lf—lL_l—U— L Lﬂ_f_LJ—!_J-
CARRY RESET _]
| |
v, | l !
| I T
s ] A O O
‘ |
: WORD; 11000011=—61 WORDz 00100100=+36 |
1 |

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage _ VpD 3 - 18 \
Input Voltage VIN - 0 - VpDp \
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4032BP, TC4038BP

\TIC ELECTRICAL CHARACTERISTICS (vgg=0V)
ARACTERISTIC ggz— TEST CONDITION ,V—D]_'; -40°¢C 25°C 85°C UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
o | oyr | <1sA 5| 4.95| - | 4.95] 5.00] - | 4.95] -
out Veltage | VOH|v1c-vss vpp 10| 9.95{ - | 9.95/10.00| - | 9.95| -
15/14.95| - |14.95{15.00| - |14.95| - | o
v . | Tour | <1a s| -] o0.05) -] o0.00] 0.05| -7 0.05
hot Voltage OL|y 1 x=Vss. Vop 10/ - |o0.05] - | o0.00] 0.05/ - | 0.05
15| -] 0.05] - | 0.00{ 0.05 - | 0.05
Vou=4. 6V s|-0.61] - [-0.51] -1.0{ - [-0.42| -
Vog=2.5V 5{ -2.5 - | -2.1} -4.0 - | =-1.7 -
’EZEtHigh Tou|Vou=9. 5V 10| -1.5| - | -1.3| -2.2] - | -1.1| -
Vog=13.5V 15| -4.0| - | =3.4] -9.0| - | -2.8] -
VIN=VSS, VDD A
VoL=0.4V 5| 0.61] - | o.51] 1.5 - | 0.42] -
':put Low ToL VoL=0.5V 10 1.5 - 1.3f 3.8 - 1.1 -
‘rent VoL=1.5V 15| 4.0f - | 3.4] 15.0] - | 2.8 -
VIN=VSS, VDD
vour=0.5v, 4.5v| 5| 3.5] -] 3.5] 2.75] - | 3.5] -
>ut High vyy|VOUT=1-0V, 9.0V| 10| 7.0f - | 7.0/ 5.5 - | 7.0/ -
Ltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0] -
1 IoyT 1 <14A v
Vour=0.5V, 4.5v| 5| - | 1.5 - | 2.25] 1.5] - | 1.5
put Low V1L Vour=1.0vV, 9.0V| 10 - 3.0 - 4.5 3.0 - 3.0
ltage Vour=1.5v,13.5v| 15| - | 4.0 I | 6.75| 4.0 - | 4.0
llouT! <1lwA
put |"H" Level Iry|Vig=18V 18] - 0.1} -] 10°5| 0.1} - Lo
Trentinpn pevel I7L|Vip=0V 18] -] -0.1] - [-10-5] -0.1] -] -1.0
5| - s| - lo.005 51 -] 150
ii:i:“‘ Device| VIn=Vss, Vo 10| - 10/ - |o.010] 10| - | 300| A
15 - 20| - |o.015| 20| - | 600

All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4032BP, TC4038BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNI®
Output Transition Time 5 - 80 200
(Low to High) ETLH 10 - 50 100
15 - 40 80
ns
Output Transition Time 5 - 80 200
(High to Low) tTHL 10 - 50 100
15 - 40 80
Propagation Delay Time | tpLH 5 - 240 650
(CLOCK - SUM) tpHL 10 - 95 350
15 - 70 300
ns
Propagation Delay Time tpLH 5 - 330 660
(A,B,INV - SUM) tpHL 10 - 130 260
15 - 95 190
5 2.5 5 -
Max. Clock Frequency fcL 10 5 10 - MHz
15 6 12 -
Max. Clock Input Rise 5
Time trCL
10 No Limit us
Max. Clock Input Fall tfCcL
Time 15
Min. Set-up Time 5 - 80 200
(4,B - CLOCK) tsu 10 - 30 80 ns
15 - 20 60
Input Capacitance CiN - 5 7.5 pF
WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1.
?izgfm’r K 50% ;l 50%
SuM 50% 50%
tpLH UpHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4032BP, TC4038BP
VEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS (Continued)
AVEFORM 2 (TC4032BP) WAVEFORM 3 (TC4038BP)
20ns 20nse
90% 7 9%
4,B >< 50% 4,B 50%
10% 1 S 10%
20ne 20ns
/FW—_— 90%
CLOCK CLOCK 50%
- i% 10% XL__.__._
t5y vsg
SUM 50% SUM 50%
UpLH, “pHL 1 ! ®piH,tpHL
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC 403 4BP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4034BP 8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL
INPUT/OUTPUT BUS REGISTER

TC4034BP is bidirectional 8 bit bus register having
eight data input/output lines A] through Ag and
another set of eight data input/output lines Bl
through Bg. Switching of input/output for A data
lines and B data lines is controlled by A/B input
terminal and selection of serial operation/parallel
operation is controlled by P/S input terminal.
(PARALLEL OPERATION)
When P/S input is placed at "H", synchronous or %
asynchronous parallel data can be input.
(SERIAL OPERATION) 3
When P/S input is placed at "L", serial data can be
read synchronously. DIP 24 (6D24A-P)
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
1
DC Supply Voltage VDD Vss-0.5~Vgs+20 \ 2
Input Voltage VIN Vss=0.5~Vpp+0.5 v 3
"B"DATA 4
Output Voltage VouT | Vss-0.5~Vpp+0.5 v LINES 5 N
A'Da'
DC Input Current IIN +10 mA 6 LINES
Power Dissipation Pp 300 mW 7
" 8
Operating Temperature TA _40~85 °c o
Range
Storage Temperature SERIAL 11§ 10 ook
Range Tstg -65~150 c 11;
Lead Temp./Time Tsol 260°C - 10 sec
(TOP VIEW)
LOGIC DIAGRAM
CLOCK Z1 4y Az A3 A4 A5 Ag Ay Ag

ASYNCHRONOUS

./ SYNCHRONOUS Bo o Fl?] ] -
BZ ! 1
"' BUS TO "B' BUT / R
'B' BUS TO "A' BUS Y [
10 23
e

PAMM% —Jg ggggé

Z SERIAL B3 By Bz By Bg Bg B
Vo 7N 2 Bz Bs Bs Bg By Bg
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4034BP

TRUTH TABLE

AE | P/S | A/B | A/S MODE OPERATION
. Synchronous Serial data input,
L L L * Serial "A" Parallel data outputs disabled
. Synchronous Serial data input,
L L H * Serial "B" Parallel data output
"B" Synchronous Parallel data inputs,
L H L L Parallel "A" Parallel data outputs disabled
"B" Asynchronous Parallel data inputs,
L H L H Parallel "A" Parallel data outputs disabled
"A" Parallel data inputs disabled,
L H H L Parallel | "B" Parallel data outputs,
Synchronous data recirculation
"A" Parallel data inputs disabled,
L H H H Parallel | "B" Parallel data outputs,
Asynchronous data recirculation
. Synchronous Serial data inmput,
H L L * Serial "A" Parallel data outputs
. Synchronous Serial data input,
H E H * Serial "B" Parallel data outputs
"B" Synchronous Parallel data inputs,
H H L L Parallel "A" Parallel data outputs
"B" Asynchronous Parallel data inputs,
H H L H Parallel "A" Parallel data outputs
"A" Synchronous Parallel data inputs,
H H H L Parallel "B" Parallel data outputs
"A" Asynchronous Parallel data inputs,
H H H H Parallel "B" Parallel data outputs
= Don't care
RECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp v
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4034BP

STATIC ELECTRICAL CHARACTERISTICS

(Vss=0V)

SYM- = -40°C 25°C 85°C
CHARACTERISTIC [0 " |TEST CONDITION |Vce UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
high-Level | Tour | <luA 5| 4.95| - | 4.95| 5.00] - | 4.95| -
output Voltage | VOB |vin=vss,vVpp 10| 9.95( - | 9.95{10.00{ - | 9.95| -
15]14.95| - |14.95/15.00| - |14.95] =~ |
eLevel | Tour] <1sa s| - .05 - | 0.00| 0.05] =~ | 0.05
Output Voltage | VOL|vin=vss,Vpp 10{ - |o0.05| - |o0.00|0.05{ - | 0.05
15| - {o0.05] - | 0.00] 0.05] - | 0.05
Vou=4.6V 5(-0.61| - [-0.51| -1.0] - |-0.42 -
Vou=2.5V 51 -2.5| - | -2.1] -4.0{ - | -1.7 -
Qutput High 10H |VOH=9. 5V 10] -1.5| - | -1.3| -2.2| - | -1.1] -
Current ° * : : °
Vog=13.5V 15| -4.0| - | -3.4| -9.0| - | -2.8| -
VIiN=Vss, VDD A
VoL=0.4V 51 0.61 - {o.51] 1.5 - | 0.42f -
Output Low VorL=0.5V 10 1.5 = 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15| 4.0 - 3.4 15.0| - 2.8 -
VIN=VSS, VDD
Vour=0.5V, 4.5Vv| 5| 3.5 - 3.5) 2.75| - 3.5 -
Input High Vin Vour=1.0v, 9.0v| 10| 7.0| - 7.0| 5.5 - 7.0 -
Voltage Vour=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1Toyr! <1leA
VoUT=0.5V, 4.5v| 5| - | 1.5| - | 2.25| 1.5] - | 1.5| "
Input Low VIL Voyr=1.0V, 9.0V| 10 - 3.0 - 4.5 3.0 - 3.0
Voltage Vour=1.5V,13.5v| 15| - | 4.0 - 6.75| 4.0 - | 4.0
1Ioyr! <1eA
Input |"H" Level In|Vin=18V 18 - 0.1 - | 10-5| 0.1 - 1.0 A
Current fup v 1 evel I11|ViL=0V 18] - | -0.1] - [-10-5] -0.1] - | -1.0
3-State
Output | H" Level Ipg|Vour=18V 18] - | 0.4{ -] 10-5| 0.4/ - 12
Leakage LA
Current|"L" Level IpL|Voyr=0V 18 - | -0.4 - |-10-4| -0.4 - -12
51 - 5/ - |0.010 5 - 150
Quiescent Device _
Current Ipp ZIN‘VSS’VDD 10 - 10 - {0.020 10 - 300| A
15 - 20 - [0.030 20| - 600
# All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4034BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, CpL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Output Transition Time 5 - 80 200
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
Output Transition Time 5 - 80 200
(High to Low) tTHL 10 - 50 100
15 - 40 80
Propagation Delay Time | tpry 5 - 260 700
(AB) 1N - B(A)our) tomL 10 - 100 240 ns
15 - 65 170
) tpLz 5 - 130 400
Propagation Delay Time tpZL
aE ) tpz | RL=1KD 10 - 55 160 ns
AE - A HZ
ouT tpzH 15 - 30 | 120
5 1.4 2.9 -
Max. Clock Frequency fcL 10 3.5 7.1 - MHz
15 5.1 10.2 -
Max. Clock Input Rise t 5 20 - -
Time rCL 10 a5 _ _ s
Max. Clock Input Fall tfCcL ’ '
Time 15 1.0 - -
5 - 175 | 350
Min. Clcok Pulse Width tw 10 - 70 140 - ns
15 - 50 100
Min. Pulse Width 3 - 145 290
(AE,P/3, A/3) tWH 10 - 55 110 ns
15 - 40 80
Min. Set-up Time 5 - 80 160
(SERIAL 1IN - CLOCK) | ©SU 10 - 30 60 ns
15 - 20 40
Min. Set-up Time 5 - 60 150
(A(B)IN - CLOCK) tsy 10 - 20 50 ns
15 - 10 25
| Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4034BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.

"A" DATA IN
("B' DATA IN)

WAVEFORM

AE
'B" DATA OUT ™ 00%
("a" DATA OUT) "A' DATA OUT \
— +10%
TpHZ tpzH
™9 0%
"A" DATA OUT
) A A OU L o%
WAVEFORM 3. (AE="H")
tpLz tpzL
20ns 20ns
—
90% 90%
A/B 50% ? 50%
1 -10% L 10%
90%
"A" DATA OUT
10%
LpHZ TpZH
/ 90%
'
A" DATA OUT 0%
tpLz tpzL
WAVEFORM 4. WAVEFORM 5.
20ns 20ns 20ns
30% 90%
SERIAL IN _ _
A®) 1N >/ 50% AE,P/S,A/5 50%
F1% 10% 10%
20ns
—
90%
&
€LOCK 50%
10%
tsu
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
cmos piamaL NTecrateo cReu T G403 5BP
SILICON MONOLITHIC

TC4035BP 4-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER

TC4035BP is 4 bit shift register having SERIAL mode
and PARALLEL mode.
When PARALLEL/SERTAL CONTROL input is placed at "H",
the parallel mode operation is designated and when it
is placed at "L", the serial mode operation having J,K|
logical inputs is designated.
The outputs are changed by rising edge of CLOCK input
for both modes. When TRUE/COMPLEMENT Terminal is
placed at "H", non-inverted signal is output and when
it is placed at "L", inverted signal is output.
When RESET input is placed at "H", the content of
register is reset regardless of other inputs. DIP 16 (3D164-F)
In the case of SERIAL input, J and K are connected
for the data inputs.
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vpp Vgs-0.5 ~Vgs+20 v a1 | Vpp
Input Voltage VIN Vgs-0.5~Vpp+0.5 v T/CH Qz/Qy
Output Voltage Vour | Vss-0.5~Vpp+0.5 v X Q3./Qg
DC Input Current 1IN +10 mA ey QG
Power Dissipation Pp 300 mW reser | Fla
Operating Temperature| . —40~85 o CLOCEI Flg
Range A r /5| PI,
[S{torage Temperature Tstg ~65~150 °c vge i PI,
ange
° (TOP VIEW)
Lead Temp./Time Tsol 260°C - 10 sec
LOGIC DIAGRAM
PI; PI, PIg PI,
- 9 © 9 4
PARALLEL / SERIAL @_DoTcg l
J(:)——
D q D q D g D q
i(:)_qb_ K _ cK cK cK _
° R 9 rR9 R Y rRQ
cLock (6)—Do—q>
RESET
TRUE / COMPLEMENT (2
5 13)
0.1/3.1 Q2 Q2 Qs/i:}, Qs Qs

173 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4035BP

TRUTH TABLE

INPUTS IOUTPUTS (T/C="H")PUTPUTS (T/C="L")

RESET | CLOCKA|{P/S| J | K| PI1|PIn|Q1/Q1 | Qn/Qn| Q1/Q1 | Qn/Qn |* Don't care
H * * L *l L L H H | A Level change
L | H bl L L L L H H . No change
L 4 |=n x| ¥ H| H H H L L . Change
L R L| #| » L H et
L Flr L] ny == Q" Q' —

= Qn-1 — Qn-1
L n L H L a | o» Q1 Q1
L e m) v =] = H L
L o x| e x| x| e Q' On” Qr’ Qn’

TIMING DIAGRAM (T/C="H").

CLOCK

RESET

Ll

P/
PI;
PIp
PIg
Pl

Q19
Qz/Qz
Qs/as

Q4/i4

— I

-
I

e

—

I I

rrrr

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4035BP
'ECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. | TYP. | MAX. | UNIT
IC Supply Voltage Vpp 3 - 18 v
nput Voltage VIN 0 - Vpp v
TATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
CHARACTERISTIC ;gg’ TEST CONDITION [Vpp | —40°C 25°¢C 85°¢ UNIT
(V) | MIN. | MAX. | MIN. | TYP.| MAX.| MIN.| MAX.
ighotevel , | Tour | <lua 5| 4.95| - | 4.95| 5.00| - | 4.95| -
utput Voltage OH [y 1N=Vss. VDD 10| 9.95{ - | 9.95/10.00| - | 9.95| -
15]14.95| - |14.95|15.00| - |14.95| - |
ievel . | Toyr] <1 5/ - |o0.05| - |o0.00]0.05| - |0.05
atput Voltage OL |y 4=Vss, Vpp 10| - |o0.05| - |o0.00|0.05 - | o0.05
15| - |o0.05{ - |o0.00|0.05 - | o0.05
Vou=4. 6V 5(-0.61| - [-0.51| -1.0| - [-0.42] -
Vou=2.5V 5| -2.5| - | -2.1{ -4.0| - | -1.7] -
:3§$Z;tuigh Ton|Vou=9.5v 10| -1.5] - | -1.3| —2.2] - | -1.1] -
Vog=13.5V 15| -4.0| - | -3.4| -9.0| - | -2.8] -
VIN=Vss, VDD
VoL=0.4V s| 0.e1| - | 0.51 5| - | 0.42] - | ™
mtput Low In; |VOL=0.5V 10{ 1.5/ - | 1.3 3.8 - | 1.1] -
urrent o yor=1.5v 15| 4.0 - | 3.4] 15.0] - | -2.8] -
VIN=VSS,VDD
Vour=0.5V, 4.5V| 5| 3.5/ - | 3.5 2.75] - | 3.5 -
nput High vp|VOUT=1-0V, 9.0V| 10| 7.0{ - | 7.0| 5.5 - | 7.0 -
oltage Voyr=1.5V,13.5V| 15| 11.0 - | 11.0f 8.25 - | 11.0| -
1IoyT! <leA
Vour=0.5v, 4.5v] 5| - | 1.5| - | 2.25| 1.5] -] 1.5] "
;nput Low VIL Vour=1.0vV, 9.0V| 10 - 3.0 - 4.5 3.0 - 3.0
oltage Voyr=1.5V,13.5v| 15| - | 4.0 - | 6.75| 4.0 - | 4.0
1TouT | <luA
nput | B" Level I1j|Viz=18V 18 - | 0.1} - | 10°5 0.1 -] 1.0
lurrent|"L" Level Iy |Vip=0V 8] - | -0.1] < |-105] —0.1] - | -1.0] “
5| - 5| - [0.005 5| -] 150
fﬁii:gi“‘ Device | [ ¥1N=Vss,VDD 0| - 10 - |o.o10] 10| - | 300| xa
15| - 20 - |o.015] 20{ - | 600

+ All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4035BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vop (V) MIN. TYP. MAX. UNIT
Output Trnasition Time 3 - 80 200 -
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
Output Transition Time 5 - 80 200
(High to Low) ETHL 10 - 30 | 100
15 - 40 80
. |Propagation Delay Time tpLH 3 - 190 500
(CLOCK - Q/Q) tpHL 10 - 75 200 ns
15 - 55 150
Propagation Delay Time tpLH 3 - 160 460
(RESET - Q/Q) oL 10 - 65 200 ns
15 - 45 160
5 2 4 -
Max. Clock Frequency foL 10 6 12 - MHz
15 8 16 -
Max. Clock Input Rise N 5 20 - -
Time. rCL 10 2.5 _ B .
Max. Clock Input Fall tECL ’ #
Time 15 1.0 - -
5 - 125 250
Min. Clock Pulse Width tyw 10 - 45 90 ns
15 - 30 60
Min. Pulse Width 3 - 110 250
(RESET) twn 10 - 45 110 ns
15 - 30 80
Min. Set-up Time 3 - 33 220
(J3,% - CLOCK) tsy 10 - 20 80 ns
15 - 15 60
Min. Set-up Time > - 40 140
(PT - CLCOK) tsy 0 | - 15 50 ns
15 - 10 40
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4035BP
YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
in. Set-up Time 5 - 40 500
(/3 - CLOCK) tsy 10 - 15 200 ns
15 - 10 150
nput Capacitance CIN - 5 7.5 pF

AVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CLOCK

WAVEFORM 1.
20ns 20ns
CLOCK 50% 50%
L 10% 10%
tTLH
a/q
WAVEFORM 2.
20ns 20mns
90%
RESET 50%
. 10%
a/q 50%
TpLHs YpHL
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4036BP ., picimaw wrecraren circurr
TC4039BP  siticon MONOLITHIC

TC4036BP 4 WORD x 8 BIT STATIC RAM (BINARY ADDRESSING)
TC4039BP 4 WORD x 8 BIT STATIC RAM (DIRECT WORD-LINE ADDRESSING)

TC4036BP/TC4039BP are static RAM of 4x 8 bits and
since eight data input/output lines are mutually
independently provided for one word, wide variety of
applications are expected for scratch pad memories,
channel preset memories of digital frequency
synthesizer systems, etc.
TC4036BP Each word is binarily selected by two lines
of address inputs AQ and Aj.
TC4039BP Each word is directly selected by mutually
independent four lines of address inputs WORD 1
through WORD 4. DIP 26 (6D2eA-P)
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT TC4036BP
DC Supply Voltage VpD Vgs=0.5~Vgs+20 \ Addyg1 VD
Input Voltage ViN Vgs-0.5~Vpp+0.5 v WRITE 2 Addg
Output Voltage Voyr | Vss-0.5~Vpp+0.5 v i|i C-INH
R-INH
DC Input Current IIN t10 mA 345 1
Power Dissipation Pp 300 mW ———L 2
: Syv 3
l(ipe):at;\.ng Temperature) Ta -40~85 °C ede .
ange N s |BIT OUT
Storage Temperature Tetg —-65~150 °c ed 10 6
Range MBg 11 ”
Lead Temp./Time Tsol 260°C - 10 sec Vssg 12 8
BLOCK DIAGRAM (TOP VIEW)
TC4036BP TC4039BP TC4039BP
WRITE WRITE o .
1 \
1 - 1 E WORD: g 1 249 Vpp
-z 1 5 = WRITEQ 2 23§ WORDg
! = g > H & 'R M
sir Js2gll 5 BIT =5 L& %) WORD,
meuTl e [ w2l ° INPUT é . © Zpt 22§ WORD,
': E + =[] E : gl E 3 s 209 1
: - _gﬁ ' L" prr 1n| * 46 10§ 2
e l 8 8 oo Hj ] N lfl 3
Addg o—-——%g’_-l WORD: cy8 8¢ 517 our
Add; o—— WORDy G i6p 5
1 ODE
\“H‘IJP ° WORDg T N le} e
INHIBIT WORDg 1 MBR 11 b7y
TharesT Vesy 12 =48
MEMORY
}%}fﬁ’s‘g B'rfPAss (TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4036BP, TC4039BP

UNCTION TABLE

TC4036BP
READ MEMORY CHIP
WRITE | INHIBIT| BYPASS |INHIBIT OPERATIONAL MODEL
. - L H Each bit output has high impedance generating floating
condition. Writing into the memory is not performed.
* # H H Bit input data is directly output to the corresponding
bit output. The memory retains the content of bit
L * H L input data written in previous write mode.
Bit input data is directly output to the corresponding
H * H L bit output. But input data is written into the word
memory designated by address inputs AQ and Aj.
Memory data is read from the word designated by address
L L L L inputs Ap and Aj. Writing into the memory is not
performed.
Each bit output has high impedance generating floating
L H L L . S . :
condition. Writing into the memory is not performed.
As well as each bit input data is written into the
H L L L word memory designated by address inputs AQ and A1, the
input data is read out.
Each bit output has high impedance generating floating
H H L L condition. Each bit input data is written into the
word memory designated by address inputs AQ and A]l.
TC4039BP
MEMORY | WORD1
WRITE BYPASS | ~ WORD4 OPERATIONAL MODE
Each bit output has high impedance generating floating
# L all L |condition. The memory retains the content of bit input data
written in previous write mode.
# H all L |Bit input data is directly output to the corresponding bit
output. The memory retains the content of bit input data
L . ~ written in previous write mode.
Bit input data is directly output to the corresponding bit
H H P output. Each bit input data is written into the memory
designated by the word input.
L L . Memory data designated by the word input is read out. Writing
into the memory is not performed.
" L aa As well as each bit input data is written into the memory
designated by the word input, the input data is read out.
# Don't care o2 Only one WORD input has "H" level.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4036BP, TC4039BP

ADDRESS TRUTH TABLE

TC4036BP TC4039BP
Add) Addg ADDRESSED WORD WORD 1 | WORD 2 | WORD 3 | WORD 4 | ADDRESSED WORD

L WORD 1 L L L WORD 1
L H WORD 2 L H L L WORD 2
H L WORD 3 L L H L WORD 3
H H WORD 4 L L L H WORD 4

L L L L NONE

OTHER STATES *

#% Inhibit mode

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD - 18 v
Input Voltage VIN - A% v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

CHARACTERISTIC ]igg_ TEST CONDITION V)F -40°¢ 25°C 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
High-Level , I Topr! <1sa lz 4.95 - | 4.95| 5.00 - | 4.95 :
Outpat Voltage OH |y 14=Vss, VD 9.95| - | 9.95/10.00{ - | 9.95
15114.95 - |14.95/15.00 - 114.95 -
LowLevel 1 ToyT | <1sA 5 - 0.05 - 0.00| 0.05 - 0.05 v
output Voltage | VOL|vIn=vss,Vop 10{ - | o0.05| - | 0.00] 0,05/ - | 0.05
15 - 0.05 - 0.00{ 0.05 - 0.05
Vou=4.6V 5{-0.61 - {-0.51} -1.0 - |-0.42 -
Vog=2.5V 5| =2.5 - -2.1| -4.0]" - -1.7 -
gzg‘;:ﬁ“igh Ton|Von=9. 5V 10| -1.5| - | -1.3| -2.2| - | -1.1] -
Vou=13.5V 15| -4.0 - -3.4{ -9.0 - -2.8 -
Vin=Vss,Vpp
Vop=0.4V 5| 0.61 - 0.51 1.5 - 0.42 | ™A
Output Low Vor=0.5V 10| 1.5| - 1.3 3.8 - | 1.1 -
Current ToL
VorL=1.5V 15 4.0 - 3.4( 15.0 - 2.8 -
VIN=VSS,VpD
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4036BP, TC4039BP
'ATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
o ° o
SHARACTERISTIC ggg’ TEST CONDITION [Vpp -s0°¢C 25°¢ 85°c UNIT
(V)| MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Voyr=0.5V, 4.5V 5| 3.5 - 3.5) 2.75 - 3.5 -
wput High 1y VoyT=1.0V, 9.0V| 10 7.0 - 7.0 5.5 - 7.0 -
>ltage Voyr=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -~
lIouT 1 <1luA
Vour=0.5V, 4.5V| 5 - 1. - | 2.25) 1. - 15| Y
aput Low VIL Voyr=1.0V, 9.0V| 10 - 3. - 4.5 = 3.0
>ltage Vour=1.5v,13.5v| 15| - | 4. - | 6.75| 4. - | w0
1 Ioyt) <laA
"H"
Level | LIH[VIH=18V 18 - 0.1 - | 10-5| 0.1 - 1.0
nput A
urrent npw “
= - - - |-10-3] - S
Level | TIL{VIL=0V 18 0.1 10 0.1 1.0
-State "H" _ —4
atput Level | IDH[VouT=18V 18 - 0.4 - | 10 0.4 - 12
eakage 2A
urrent "Lt
Level | InL[Vour=0v 18 - | -0.4 - |-10-4| -0.4 - -12
5 - 5 - 10.005 5 - 150
uiescent Device -
urrent Ipp Zm-vss,vDD 10 - 10{ - ]0.010 10 - 300| »A
15 - 20| - |0.015 20 - 600
+ A1l valid input combinations.

YNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
wutput Transition Time 5 - 80 200
(Low to High) tTLH 10 - 50 100
15 - 40 80

ns
lutput Transition Time 5 - 80 200
(High to Low) tTHL 10 - 50 100
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4036BP, TC4039BP

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vop W) MIN. TYP. MAX. UNIT
Propagation Delay Time tozL 5 - 200 750
P
(R-INH - BIT OUT) tozH Rp=1kQ 10 - 90 350 ns
(TC4036BP) p s i o .
Propagation Delay Time tozL 5 - 250 750
P
(C-INH - BIT OUT) tpzH Ryp=1ka 10 - 120 350 ns
P
(TC4036BP) 15 _ 9 300
Propagation Delay Time tpLH 5 = 210 750
(M-B - BIT OUT) tpHL 10 - 100 350 ns
15 - 80 300
Propagation Delay Time tpLH 5 - 260 750
(Add.WORD - BIT OUT) | tpHL 10 - 110 350 ns
15 - 80 300
Min. Set-up Time 5 - 45 200
(Add. WORD - WRITE) tsu 10 - 25 110 ns
15 - 20 60
Min. Hold Time 5 - -60 100
(Add. WORD - WRITE) ty 10 - -35 70 ns
15 - =25 40
Min. Pulse Width 5 - 60 150
(WRITE) twH 10 - 20 60 ns
15 - 15 50
Min. Set-up Time 5 - -20 100
(BIT IN - WRITE) tsu 10 - -15 50 ns
15 - -10 40
Min. Hold Time 5 - 40 200
(BIT IN - WRITE) ty 10 - 25 90 ns
15 - 20 60
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4036BP, TC4039BP

IAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.
20ns 20nse
’ 0% 90%
Add,, WORD 50% 50% 50% 50%
L 10% &10% / \
20ns
4
T 290% /
MEMORY BYPASS 50% } 50%
- 10% i
ETLH LTHL
00% 90% I
BIT OUT 50% 50% 50% 50% 50% 50%
. 10% 0%
TpLH TpHL  tpLH tpHL TpLH TpHL
WAVEFORM 2.
20ns 20ns
:\ 90% 50%
Add ., WORD P 50% 50%
{ 10% £1%10%
20n8s 20ns
WRITE
tsu 20ns | tH 20ns
90%| 0%
BIT IN 50% 50%
£1%X10%) #1X10%
tsu | tH
WAVEFORM 3. (TC4036BP)
20ns
90%
CHIP INHIBIT 50%
0%
20n
90%
READ INHIBIT ;S 50%
L 10%

%

90%
BIT OUT
10%
tpzL LpzH
90%
BIT OUT
10%
LpzH tpzL
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TC4040BP/BF

_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TCA040BP/TC4040BF 12 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS
TC4040BP/BF is 12 stage ripple-carry binary
counter with the asynchronous clear function.
The counter advances its counting state by falling edge|
of CLOCK input. When RESET input is placed at "H", all
the circuits are reset making all the outputs (Ql
through Q12) to be "L" regardless of CLOCK input.
This is most suitable for frequency dividers, control 16
circuits and timing circuits. 1
DI P16(3D16A-P)
ABSOLUTE MAXIMUM RATINGS 16
CHARACTERISTIC SYMBOL RATING UNITS
DC Supply Voltage | VDD Vgs=0.5 n Vgg+20 v 1
Input Voltage Vin Vgg=0.5 Vpp+0.5 v MFP16 (F16QC-P)
Output Voltage Vout Vgs-0.5~ Vpp+0.5 v
PIN ASSIGNMENT
DC Input Current IIN +10 mA
Power Dissipation Pp 300 (DIP) /180 (MFP) mW
Operating _ ° Vpp
Temperature Range Ta 40 85 ¢ Qi1
Storage T - °
Temperature Range stg 65150 c Q1o
Lead Temp./Time Tsol 260°C - 10 sec Q8
TRUTH TABLE Q9
CLOCK & RESET OUTPUT STAGE RESET
* H ALL OUTPUTS =" L* IR
i L NO CHANGE
+ L ADVANCE TO NEXT STAGE el
A LEVEL CHANGE  * : DON'T CARE (TOP VIEW)
LOGIC DIAGRAM
Ql Q2 Q3 Q4 Q5 Q6
D [:) \ [—D \ D } D
cP CP _ CP | cP cP _
R Y R R & R & R @
b 1 bi b Y
1 D S X P}
R R k ; R N R '—‘E.R
cpl—f CP—T— cp—t‘ CP CH|
D'-] D] D Dj D—l
V
Q12 QL Q10 Q9 Q8 Q7
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4040BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp \
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MAX. | MIN, | TYP. |MAX. | MIN. | MAX.
) 5 | 4.95 - |4.95( 5.00] - |4.95] -
High-Level |T | <1pA : . :
Vou ouT - - -
Output Voltage Yo=Vss, Vop 10 | 9.95 9.95[10.00 9.95
15 |14.95| - |14.95|15.00] - [14.95] - v
5 | - lo.05] - | o0.00[0.05] - [0.05
Low-Level l IouT l <luA
VoL 10 - lo.05| - 0.00{0.05| - |0.05
Output Voltage Vin=V V; °
P & INTYSS» DD 195 | _ Jo0.05| - | 0.00/0.05| - |0.05
Vou=4.6V 5 | -0.2] - |-0.16 - |0.12| -
Vou=2.5V
Output High Ton 5 - - - - - -
Current Vou=9.5V 10 | -0.5| - | -0.4 - |03 -
Vog=13.5V
OH 15 | -1.4] = | -1.2 - | -1.0| -
Vin=Vss, Vpp mA
VoL=0.4V 51 0.52| - |0.44 - 0.36] -
Output Low . V0L=0-5V 10 1.3 - 1.1 _ 0.9
L . - . -
Current 0 VorL=1.5V 15 3.6| - 3.0 - 2.4 -
Vin=Vss, VbpD
Vour=0. .
Input High VOUT 2 Z:’] ;’ ZX 50 3.50 - | 3.5| 2.75] - | 35| -
Voltage V1H VOUTzl'S RE ol I e S o -
=1.5V,13.5V
QUT J 15 | 11.0] - | 11.0| 8.25] - | 11.0| -
|ToutT| <lpA v
Vour=0.5V, 4.5V 5\ _ | 15| - | 2.25] 1.5| - | 1.5
t VouT=1. .
Input Low viL ouT i 23’193 (5)1]7 10] - | 30| - 4.5 3.0 - | 3.0
vouTr=1. .
Voltage ’ 150 - | 4.0 = |6.75 4.0/ - | 4.0
|TouT| <luA
"H" IIH | Vry=18V 18| - | 0.3 - |10 0.3] - | 1.0
Input Level IH™ ) ) )
A
Current| "L" 1 V11 =0V -5 s
Level L | ViL 18 | - |-0.3] - |-1073-0.3] - |-1.0
Quiescent 5 - 20 - 10.005] 20 - 150
bevice Current Ipp | Vin=Vsss Voo |10 | - | 40 | - Jo.010 40 | - | 300| wuA
vice turr * 15| - | 80| - lo.ow5 80 | - | 600
* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4040BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION Vpp(V) MIN. TYP. MAX UNITS
Output Transition Time 5 - 100 200
i gh) tTLH 10 - 50 100
(Low to Higl 15 _ 40 80
Output Transition Time 5 - 100 200
(High to Low) FTHL 10 - 50 | 100
ig o Low 15 _ 40 80 e
Propagation Delay Time ¢ 5 - 160 360
pLH 10 - 80 160
(CLOTR - QD) 15 - 65 | 130
Propagation Delay Time toHL 13 - l(;g igg
(TLOTK - Q1) 15 - 65 130
. . 5 - 900 1800
Propagation Delay Time
pag ) Y tpLH 10 - | 450 | 900
(CLOX - Q 15 - | %0 | 720 |
. . 5 - 900 1800
Propagation Delay Time tpHL 10 _ 450 900
(CLOTK - Q12) 15 - 360 | 720
Propagation Delay Time 5 - 150 280
(RESET - Q) tpHL 10 - 70 120 | ns
15 - 50 100
5 3.5 10 -
Max. Clock Frequency for 10 8 20 - MHz
15 12 25 -
Min. Pulse Width o 1?) - 128 2‘;3
- ns
RESET)
( 15 - 30 60
. Cl I t Ri - -
Max. Clock Impu %?ge treL lg 222 .
Max. Clock Input Fall . - - u
* ° i Time C£CL 15 1.0 - -
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20ns 20ns WAVEFORM 2 20ps 20ns
CLOCK 50% 50% RESET 500 50%
S,&% 10% \ ,Z 10% . 10%
TTLH TTHL trHL TwH
= %0% %%
Q o% 50% Q 50%
10% 10% . 106
- tpLH - TpHL PHI |
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT C 0 B /BF
SILICON MONOLITHIC T 4 42 P

C4042BP/TC4042BF QUAD CLOCKED "D" LATCH

TC4042BP/BF contains four circuits of "D" type
latches having common CLOCK input and POLARITY input.

When POLARITY input is placed at "H" level, D input
appears as it is at Q output during CLOCK input stays
high and D input at the time of falling edge of CLOCK
input is retained at Q output. As long as CLOCK input
stays low, Q output is not changed even when D input
varies.

DIP16(3D164~P)
When POLARITY input is placed "L", D input appears as
it is at Q output during CLOCK input stays at "L" 16
level and the latch operation is seen as long as . N

CLOCK input is "H".

MFP16 (F16GC—P)

BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNITS PIN ASSIGNMENT
IC Supply Voltage | VDD Vgs ~ 0.5 Vgg +20 v
nput Voltage VIN Vgg - 0.5vVpp+0.5 v Qe
jutput Voltage VouT | Vgg-0.5~Vpp+0.5 v a1
)C Input Current IIN +10 mA Exl
‘ower Dissipation | Pp 300(DIP)/180(MFP) mW b1
)perating °
‘emperature Range Ta -40 v 85 ¢ CLOCK
itorage - ° POLARI
‘emperature Range | Tstg 65~ 150 c ™
.ead Temp. /Time Tso1 260°C - 10 sec bR
Vss
3LOCK DIAGRAM
(TOP VIEW)
p1 —2 D q 2 Q1
i)
CLOCK —3 © o TRUTH TABLE
cL  § @
POLARITY
. 0 INPUTS OUTPUT
D2 D Q Q%
N CLOCK® | POLARITY Qgn*
oL @ £ Tz H H Dp
L L Dy
2
p3 8 T« a3 T L LATCH
&
o™ g 12 = . H LATCH
& Level Change
14 1
. L as cil~s
w
Lcn  al—3% @
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4042BP/BF
LOGIC DIAGRAM
1~ 4
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VbD 3 - 18 v
Input Voltage 0 - VpD v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
. Vppl__-40°C 25°C 85°C
ARACTERISTIC |SYMBOL |TEST CONDIT UNIT
ST CONDITIONS | oy I™ 7N [ MAX. | MIN.| TYP. | MAX. | MIN. |MAX. T
5 | 4.95 - 4.95| 5.00] - 4.95] -
i gh-Level I :
olenmlene vou |/ Touz <1 10 | 9.95 - |9.9510.00 - |[9.95] -
Output Voltage Ol Vin=V v
1N=Vss» Vpp 15 114.95 - |14.95|15.00] - |14.95| -
v
Low-Level |Tour| <1uA s | - |o.05] - 0.00[0.05| - |0.05
\/ 10| - |0.05] - 0.00[ 0.05| - }0.05
Output Voltage OL |y, =V V.
P & INTTSS» DD 15| - |o.0s] - | 0.00{0.05] - }{0.05
Voy=4.6V 5 |-0.2| - |-0.16 - |-0.12] -
. Vog=2.5V
Output High Ton |Vom=9.5V 5 - - -
Current Vou=13.5V 10 |-0.5 - -0.4 - -0.3} -
15 |-1.4] - | -1.2 - | -10| -
Vin=Vss, VpD mA
VoL=0. 4V 510.52| - 0.44 - 0.36| -
Output Low VoL=0.5V
Current oL |Vg =1.5V 10 L3} - 1.1 - 0.9y -
VIN=Vss, VoD 15 | 3.6 - 3.0 - 2.4 -
vouT=0.5V, 4.5V | 5| 3.5| - 3.5[2.75| - 3.5 -
Input High =
put T8 You | JOUT=L:0V, S0V 461 5 o f 7.0 5.5| - 7.0| -
Voltage I |vour=1.5V,13.5V
15 {11.0| - 11.0/8.25 | - 1.0 -
|Tout| <lud
. L zowﬁ(l)-gV, g~gV 51 - 1.5] - |2.25| 1.5| - Ts| ¥
nput Low our=1.0V, 9.0V
Voltage VIL |Vour=l.5v,13.5v [ 10| < | 3:0p = | 451 3.0p =1 3.
- .0l - |6.7 4.0 - | 4.
Tour|<Lyh 15 4 5
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4042BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Continued)
CHARACTERISTIC |SYMBOL|TEST CONDITIONS |Vpp|=40°C 25°¢C 85°C | in1TS
(V) | MIN. | MAX, | MIN. | TYP. | MAX. | MIN. | MAX.
mput | Bleve1| IIH |Vig=18V 18| - 0.3] - 10-5]0.3] - | 1.0
turrent "L o) I1n |vpp=ov 18] - |-0.3] - |-1075L0.3 | - [-1.0
uA
Jaiescent . e v 51 - 20 | - [0.005] 20 | - | 150
Device Current DD INTVSSs VDD 10 - 40 - 0.010( 40 - 300
* 15 - 80 - 0.015| 80 - 600
# All valid input combinationms.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTICS SYMBOL |TEST CONDITIONS | Vpp(v)| MIN. | TYP. | MAX. |UNITS
ey . 5 - 130 400
Output Transition Time trLH 10 _ 65 200
(Low to High) 15 - 50 160
Output Transition Time 5 - 100 200
t 10 - 50 100
. THL
(High to Low) 15 _ %0 %0
Propagation Delay Time . 5 - 400 800
= LH 10 - 170 350
CLOCK - P
( %@ 15 - 140 | 300
Propagation Delay Time 5 - 370 800
- tpHL 10 - 150 | 350
(CLOCK - Q, Q) 15 - 125 | 300
ns
Propagation Delay Time 5 = 200 400
pae i pLH 10 - 80 | 200
(DATA - Q, Q) 15 | - 60 | 150
Propagation Delay Time ¢ 3 - 180 400
(DATA - Q, Q) pHL 10 - 75 | 200
> 15 - 55 150
5 - 150 300
Min. Clock Pulse Width ty 10 - 70 150
15 - 60 120
Min. Hold Time . 5 - ‘20 ;g
(DATA - CLOCK) H ig T g %
Min. Set-up Time ’13 - ;g 128
(DATA - CLOCK) tsuy -
15 - 30
Input Capacitance CIN D Input - > - pF
CLOCK /POLARITY Input - 8 I
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4042BP/BF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1 (POLARITY="L")

20 ns
90% — Vpp
CLOCK o%
Vss
20ns X0ns
7 - v
90% 90% DD
D1 .
£ 10% '}-__/f__. Vsg
LTLH TTHL
:_. v
T 90% 90% OH
QL 50% 50%
T 3 10% 10% ¥— Vor,
H HL
T plL —E 20ns 20ns
\_ o Vou
9% 9 0%
D2 - 50%
10%
10% VoL
T
- pLH TrHL TrLH
90% <% 'OH
az 50% 50% o
1
TpHL 10% _ vop,
WAVEFORM 2 (CLOCK=POLARITY="H")
20ns ons
— - v
0% o —— VoD
Dn K50% #s0%
10% 10% Vsg
tTLH
—— Vou
Qn
10% VoL
T
pHL T
+ THL
90% Von
o 9o o
* °0% % 10%
1 10% Vor,
T‘pLH‘ pHL‘
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rose wrearareo omour TechnoaL o A
C?MOS DIGITAL INTEGRATED CIRCUIT TC40 43 BP
SILICON MONOLITHIC

‘C4043BP QUAD 3-STATE R/S LATCH (Quad NOR R/S Latch)
'C4043BP is the latches composed by four independent
/S flip-flop circuits. TC4043BP fabricated with NOR

;ates is suitable for data processing of four bits
configuration. Four output lines can have high

mpedance regardless of the contents of latches by

ieans of common ENABLE input to make connection to

‘he bus lines easy.

DIP16 (3D16A-P)

BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
PIN ASSIGNMENT
)IC Supply Voltage VDD Vgs-0.5~Vgg+20 v
nput Voltage VIN Vgg-0.5~Vpp+0.5 v
lutput Voltage Vouyr | Vss-0.5~Vpp+0.5 \
)C Input Current IIN +10 mA
‘ower Dissipation Pp 300(DIP)/180(MFP) | mW
?perat:mg Temperature)| Ta 40 ~ 85 °c
lange
:torage Temperature Tstg —-65~150 °c
lange
.ead Temp./Time Tsol 260°C - 10 sec
.0GIC DIAGRAM (TOP VIEW)
ENABLE @—DO—;-DO-;
TRUTH TABLE
2 &
s R E Q
1 Q1 * M L HZ
g
L L H No Change
L H H L
H L H H
H H H H
% : Don't Care

HZ : High Impedance
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4043BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (vss=0V)
(-] -] o
CHARACTERISTIC ggg' TEST CONDITION |VDD 407C 25°C 85°C  lunit
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
s| 4.95] - | 4.95| 5.00| - | 4.95| -
High-Level v 1IoyT | <1leA ’ . 0.00 N Z
Output Voltage OH VIN=Vss, VDD 101 9.95) - -95]10. - 95 -
15(14.95| - |14.95|15.00{ - |14.95| - v
o 1< 1ab 5| - | o0.05] - | o0.00] 0.05] - | o0.05| -
Low-Level ouT
Output Voltage | VOL|vrnevss,vpp 10 - | o0.05\ - | 0.00| 0.05| - | 0.05
15 - | 0.05] - | 0.00| 0.05{ - | 0.05
VoH=4.6V s|-0.61] - [-0.51] -1.0] - [-0.42] -
VoH=2.5V 5| 2.5/ - | -2.1| -4.0| - | -1.7| -
Output High ToH|VoR=9. 5V 10| -1.5| - | -1.3| -2.2| - | -1.1| -
Current
Vog=13.5V 15| -4.0 - | -3.4] -9.0| - | -2.8] -
VIN=VSS,VDD mA
VoL=0.4V 5| 0.61f - | o.51] 1.5 - | 0.42| -
Output Low I |VOL=0.5V 10| 1.5} - 1.3 3.8 - 1.1] -
Current oL
VoL=1.5V 15| 4.0| - 3.4| 15.0] - 2.8| -
Vin=Vss,Vpp
Vouyr=0.5V, 4.5v| 5| 3.5 - 3.5| 2.75| - 3.5 -
Input High Vin Voyr=1.0v, 9.0V| 10| 7.0f{ =~ 7.00 5.5 =~ 7.0 -
Voltage Voyr=1.5v,13.5v| 15| 11.0{ - | 11.0| 8.25| - 11.0{ -
1oy ! <lwA v
Voyr=0.5V, 4.5v| 5| - 1.5 - | 2.25] 1.5] - 1.5
Input Low vy |VOUT=1.0¥, 9.0V| 10| - 3.0 - 4.5 3.0| - 3.0
Voltage Vour=1.5V,13.5v| 15| - 4.0l - | 6.75| 4.0 -'| 4.0
lIgyr! <1wa
B "H"
I1g|VIg=18v 18| - 0.1} - 10-5| 0.1 - 1.0
1 Level
nput A
Current npn 5
Level | IIL|VIL=0V 18] - | -0.1] - [-10-5| -0.1| - | -1.0

TOSHIBA 192



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4043BP
‘ATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
- 1 - o o o
‘HARACTERISTIC SYM TEST CONDITION |VDD 407¢c 25°C LY UNIT
BOL (V)| MIN.| MAX.| MIN.| TYP.| MAX MIN.| MAX. :
St 'lHll A
State = - - - -
tpat Level IpH|Von=18V 18 0.4 10 0.4 12
:akage "L" 4 uA
irrent Level IpL|VoL=0V 18| - -0.4] - [-10 -0.4| - -12
5 - - 0.002 1 - 30
itiescent Device _
\rrent Ipp{VIN=VSS,VDpD 10y - - |0.004 2] - 60 | uA
* 15| - 4| - |o0.008 4 - | 120
All valid input combinations.
{NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL |[TEST CONDITION Voo (V) MIN. TYP. MAX. UNIT
5 - 80 200
itput Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
5 - 80 200 ne
atput Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
ton Delay T4 5 - 150 300
ropagation Delay Time | tpLH
(SET. RESET Q})' PL 10 - 60 140 ns
- tpHL
’ P 15 - 40 100
5 - 60 230
-State tpHZ
ropagation Delay Time | - Rp=1ka 10 - 25 110
P
(ENABLE - Q) 15 - 20 80 ns
_State oLz 5 - 80 180
ropagation Delay Time P Rp=1kQ 10 - 35 100
tpZL
(ENABLE - Q) P 15 - 25 70
5 - 30 160
in. Pulse Width
tWH 10 - 15 80 ns
(SET, RESET)
15 - 10 40
nput Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4043BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.
20ns 20ns
% 0% 9 90%
50
E -—-—/ 10% k10%
TwH 20ns 20n3
21
50
RESET A= i»g% 0%
‘wH
90 90
Q 50% s ®
E— 10% 10%
) tpLH TpHL N N
* LUTHL _ TLH
WAVEFORM 2.
20ns 20ns
90 90%
ENABLE 50 0%
r 10% (0]
P 90%
‘ /, N__
A 10%
tpZH tpHZ
90% /_"
Q
\ 10%
pzZL ‘pLZ
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
C2MOS DIGITAL INTEGRATED CIRCUIT TC4044BP/BF
SILICON MONOLITHIC 1

C4044BP/TC4044BF QUAD 3-STATE R/S LATCH (Quad NAND R/S Latch)
C4044BP/BF the latches composed by four independent
/S flip-flop circuits. TC4044BP/BF fabricated with

AND gates is suitable for data processing of four

1
its configuration. Four output lines can have high '

mpedance regardless of the contents of latches by ;IPls (3D164-P)

eans of common ENABLE input to make connection to
X 16
he bus lines easy.
1

MFP16 (F16GC-P)

BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
C Supply Voltage VDD Vgs-0.5~Vgg+20 v PIN ASSIGNMENT
nput Voltage VIN Vgs-0.5~Vppt0.5 v
utput Voltage Vour | Vss=0.5~ Vpp+0.5 v Al 16§ Vop
15
C Input Current IIN +10 mA NcRz =
. s; k3 1P Ry
ower Dissipation Pp 300(DIP) /180 (MFP) mW
P Ry He 13§ Qy
perating Temperature TA —40~ 85 °c ENABLER 5 12) Ry
ange
Roll 6 114 S3
torage Temperature Tstg 65~ 150 °c 2
ange salj7 100 Q3
ead Temp./Time Tsol 260°C - 10 sec vgs 8 of az

0GIC DIAGRAM

ENABLE
TRUTH TABLE
R s E Q
Ry
»* * L HZ
L L H L
s
1 L H H L
Rz
H L H H
H H H No Change
S2
R % : Don't Care

HZ : High Impedance
83
Rg

Sq
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4044BP/BF

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 18 v
Input Voltage VIN 0 Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
o ©° 3
CHARACTERISTIC izs' TEST CONDITION |Vpp 40%c i 85°C  lunt
v) | MIN. | Max.| mIN.| TYP.| MAX.| MIN.| Max.
oun | <1ea 5| 4.95| - | 4.95 5.00] - | 4.95| -
i ohe out
High-Level VoH 10| 9.95| - | 9.95[10.00] - | 9.95 -
Output Voltage VIN=VSS, VDD
15(14.95| - |14.95|15.00f - |14.95] - v
5] - | o0.05] - | 0.00] 0.05] - | 0.05
lIgyT | <1zA
Low~Level
outpue Voltage | VOL|yrg=vss,vop 10| - |[o0.05/ - | o0.00] 0.05 0.05
15| - |o0.0s] - | 0.00| 0.05] - | 0.05
Vou=4. 6V -0.2| - [-0.16] - - [-0.12] -
Vou=2. 5V - - - - - - -
Output High _ _ _ _ _ _ - _
Current IoH|Von=9.5V 10| -0.5 0.4 0.3
Vou=13.5V 15| -1.4 - -1.2 - - -1.0 -
Vin=Vss,Vpp mA
VoL=0. 4V 5| 0.52] - | 0.44| - - | 0.3 -
Output Low ToL Vor=0.5V 10| 1.3| - 1.1 - - 0.9 -
Current Vor=1.5V 15| 3.6( - 3.0 - - 2.4| -
VIN=VSS, VDD
Voyr=0.5V, 4.5v| 5| 3.5 - 3.5| 2.75| - 3.5 -
Input High vyy|VouT=1-0v, 9.0v| 10} 7.0 - 7.0 5.5 - 7.0 -
Voltage Vour=1.5V,13.5v| 15| 11.0] - | 11.0| 8.25| - | 11.0| -
1ToyT I<leA v
Voyr=0.5V, 4.5v| 5| - 1.5 - | 2.25| 1.5| - .5
Input Low VIL Voyr=1.0v, 9.0V| 10| - 3.0 - 4.5 -
Voltage Vour=1.5V,13.5v| 15| - 4.0 - | 6.75| 4.0 -
1IoUT ] <1uA
llH'l - _ _ -5 _
o Lovel | IIH|VIE=18V 18 0.1 10 0.1 1.0
put b
Current wpn ’
= - - - |-10-5] -0.1| - | -1.
Level | IIL|{VIL=0V 18 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4044BP/BF
ATIC ELECTIRCAL CHARACTERISTICS (Vgg=0V)
TEST -40°C 25°C 85°C
HARACTEPISTIC | SYMBOL VpD UNIT
CONDITION | (y) | MIN.|MAX. | MIN. | TYP.|MAX. | MIN. | MAX.
teat® I'u"Level| Ipm | Voy=18V 18] - Jos| - [w4os| - | s0f
akage |, _ -
B I'L" Level| IpL | Vor=0v 18] - [-0.5] - |-1074|-0.5] - [ -30
N ¢ 5 - 4 - [0.002 4 - 30
ulescen Iop | Vin=YsssVpp| 10| - 8| - lo.004f 8| - 60 | ua
evice Current * 15| - 16| - lo.008] 16] - | 120
All valid input combinations.
NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
utput Transition Time 5 - 130 400
. tTLH 10 - 65 200
(Low to High) 15 _ 50 160
utput Transition Time 5 - 230 200
r'THL 10 - 5- 100
(High to Low) 15 - 40 80
: . toLH 5 - 230 460
ropagation Delay Time P 10 _ 110 220
(SET, RESET - Q) tpHL 15 _ 75 150
yopagation Delay Time tpLH lg : 128 igg
(SET, RESET - Q) tpHL 15 - 60 120
-State 5 - 100 250
ropagation Delay Time tpyz | RL=1kq 10 - 80 200
(ENBLE - Q) 15 - 75 160 ns
~State 5 - 130 300
ropagation Delay Time tprz | Rp=1kQ 10 - 90 250
(ENABLE - Q) 15 - 80 200
~State 5 - 100 250
ropagation Delay Time tpzH | RL=1kQ 10 - 60 200
(ENABLE - Q) 15 - 50 160
-State 5 - 140 300
ropagation Delay Time tpzL | Rp=lke 10 - 80 250
(ENABLE - Q) 15 - 70 200
) 3 5 - 105 200
lin. Pulse Width tyL 10 _ 50 100
(SET) 15 - 40 80
. 5 - 120 200
lin. Pulse Width . 10 _ 55 100
(RESET) WL 15 | - 45 80
nput Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4044BP/BF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.
20ns 20ns
——— -t
SET X s0% 50% \ 0% 0
10% 10%
twL 20ns 20ns
9
RESET N 58 5%’?
10 10
twy
90%
Q 50% 50% / %%
—_— 10% 10%
tpLE tpHL tTLH
j _'; TTHL
WAVEFORM 2.
20ns 20ns
90%
ENABLE 50 50%
- 10% N 10%
C LT
10%
34: tpHZ
"
Q 10%
tpZL tpLz
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4047BP

‘C4047BP  LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR

'C4047BP is the multivibrator equipped with both
istable function and mono-stable function, and
‘etrigger operation and reset operation are also
ichievable.

‘or both operational modes, the pulse width can be
‘aried by externally connected capacitor (C) and
‘esistor (R).

.stablish RETRIG="L". +TRIG='"L'", -TRIG="H" for astable
jperation and AST="L", AST="H" for mono-stable
peration. (Refer to FUNCTION TABLE and OPERATING
'ONSIDERATIONS).

Then EXTERNAL RESET input is set at "H", both
perational modes of astable and mono-stable
)perations are reset to Q="L" and Q="H".

1
DIP 14(3D14A-P)

BSOLUTE MAXTIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNIT
IC Supply Voltage Vpp Vgs-0.5~ Vgg+20 \Y c VoD
nput Voltage VIN Vgs-0.5~Vpp+0.5 v R osc our
lutput Voltage Vour | Vgs=0.5~Vpp+0.5 \ R-C COMMON RETRIGGER
IC Input Current IIN *10 mA ASTABLE e
— - ASTABLE Q
‘'ower Dissipation Pp 300 mW EXT. RES
_ .RESET
)perating Temperature T 40~8 ° TRIGEER
ange | Ta - 5 ¢ Vss +TRIGGER
itorage Temperature Tstg —-65~150 °c (TOP VIEW)
.ange
.ead Temp./Time Tsol 260°C - 10 sec
OGIC DIAGRAM
ASTABLE R-C COMMON
ASTABLE Gr-t-~
+TRIGGER . =c |
- TRIGGER g B #R
]
. ‘ - ——
D o o 0sc ouT
< .
oo L J . l-ot—(8) EXTERNAL RESET
L Ry HnR g} Q
L dcp 'rﬁ”—CD T
1 L@ RETRI GGER
D R g
op J;_ *The priority is given to
88 reset when both set and
L reset are active.

o
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" TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4047BP

FUNCTION TABLE

FUNCTION OUTPUT PERIOD
AST.| AST.|-TRIG. |+TR1G.|RETRIG. |EXT. RESET|OR PULSE WIDTI
ASTABLE MULTIVIBRATOR Q, Q
Free Running * H H L L L |T=4.40RC
* " L L L |osc our
Inhibit H L H L L L |T=2.20RC
MONOSTABLE MULTIVIBRATOR
Positive-Edge Trigger H L L i L L Q, Q
Negative~Edge Trigger H L KX H L L tw=2.48RC
Retrigger H L L 1 L

Note : External registor and capacitance as LOGIC DIAGRAM
* Don't care

OPERATING CONSIDERATION
1. Astable Operation
By connecting inputs of ~-TRIGGER, +TRIGGER, RETRIGGER AND EXTERNAL RESET as shown i1

FUNCTION TABLE, stable operation of astable multivibrator can be obtained.

. When ASTABLE input is placed at "H", oscillation is continued regardless of ASTABLI]
input. When ASTABLE input is placed at "L", oscillation is continued regardless of
ASTABLE input. (Free Running).

. Having ASTABLE input at "H", if ASTABLE input is set at "L", oscillation stops as
long as it is at "L". (True Gating)

. Having ASTABLE input at "L". if ASTABLE input is set at "H'", oscillation stops as

long as it is at "H". (Complement Gating)
The oscillating period is determined by the external resistor and capacitor to be
approximately T=2.2RC. This oscillation waveform is obtained as it is at O0SC OUT
and the oscillation waveform with double period and 507 duty cycle is obtained at
outputs Q and Q.

2. Mono-Stable Operation

By connecting ASTABLE and ASTABLE inputs to "L" level and "H" level respectively,

mono-stable multivibrator with the capabilities of retrigger operation and external
asynchronous reset operation is obtained. This is normally used with RETRIGGER
input and EXTERNAL RESET input connected to "L" level.

. When -TRIGGER input is set to "L", mono-stable pulse is obtained at the rising edg
of +TRIGGER input at Q and Q outputs. (Positive-edge Trigger)

. When +TRIGGER input is set to "H'", mono-stable pulse is obtained at the falling
edge of -TRIGGER input at Q and Q outputs. (Negative-edge Trigger)

. Keeping-TRIGGER input at "L", if the same pulse input(T<2.48RC) is applied to
both +TRIGGER input and RETRIGGER input, retrigger operation is achieved.
However, the last transition of this pulse input must be negative going. (Retrigge:
The width of mono-stable pulse is determined by the external resistor and capacito:
to be approximately ty=2.48RC.

Note : The external resistor and capacitor should be connected as shown by broken line:
in the logical diagram for both mono-stable and astable operations.
The capacitor used should be non-directional.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4047BP
TIMING DIAGRAM
(ASTABLE MODE)
ASTABLE 1
Vppt VoD
ASTABLE /m
N
~ Vop
R—C COMMON [ AN
[,\ VTH
oo r{‘wv_—m
0SC ouT [
L LU _ 1
_ |
o [T [ LI
- — VrH — Vpp— VrH
BT Y BT T

ta=2(t1+t2) =-2RC¢n
TYPICAL : Vqy=1,/2Vpp

(MONO STABLE MODE)

Vi (Vpp—Vrh)

(Vpp+Vry) (2Vpp—VrR)
ta = 44 ORC

tp = tg+tz = —RC £n

TYPICAL : Vpy=1/2Vpp

Note : Vqy:Threshold Level

RETRIGGER n nn ﬂ n H
+TRIGGER “ l ﬂ ﬂ n ﬂ "l ﬂ
— L_. L
~TRIGGER r Vpp+Vpp
, Vtu+Vpp
'\ S ? - Vpp
R—C COMMON V‘ S VTR
A L . VTE+VDD
t3 |ty ty Aty |1
0sC OUT | ][ L] U L._r
tm
« 1 J 1 w]
v Vpp—V
t1=—RC€n——~—IH—— s t2=_chn_M
Vpp+VTH 2Vpp~VTH
v
tz = —RC £n ZVT;‘D , T+t <ty <2 (T1+1g)

Vru (Vpp—Vrh)
2Vpp (2Vpp~Vrg)

ty = 248 RC
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4047BP
RECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp - 18 v
Input Voltage VIN - Vpp | v
External Resistance Ry - 1000 kQ
External Condenser Cx No Limit nF
STATIC ELECTRICAL CHARACTERISTICS (Vvss=0V)
CHARACTERISTIC ggﬁ“ TEST CONDITION |Vpp -40%¢ 25°¢ 85%c UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
aneves | o<t T el e -
Output Voltage OH ViN=Vss, VDD : - . ° - : -
15]14.95| - |14.95|15.00f - [14.95| - |
eLevel , | Toyr! <14A 5{ - ]o0.05] - | 0.00} 0.05] - .05
Output Voltage OL |y 1y=Vss, Vi 10/ - | 0.05| - | 0.00| 0.05| - .05
1s{ - | o0.05{ - | 0.00| 0.05 - | 0.05
Vog=4.6V 5|-0.61] - |-0.51| -1.0| - |-0.42] =~
Output High Vog=2.5V 5| -2.5| - | -2.1| -4.0| - | -1.7{ -
Current Iou|Vor=9.5vV 10} -1.5| - | -1.3} -2.2| - | -1.1} -
Voy=13.5V 15| -4.0| - | -3.4| -9.0| - | -2.8] -
ViN=Vss, VDD
VoL=0.4V 5| 0.61] - | 0.51] 1.5| -] 0.42] - |™
Output Low 1 VorL=0.5V 10| 1.5 - 1.3 .8 - 1.1 -
Current o VoL=1.5V 15| 4.0 - 3.4/ 15.0f - | 2.8
ViN=Vss, VDD
Vouyr=0.5V, 4.5V| 5| 3.5 = 3.5 2.75( - 3.5 -
Input High Vg VouT=1.0V, 9.0V| 10 7.0 - 7.0 5.5 - 7.0 -
Voltage Voyr=1.5v,13.5v| 15| 11.0| - | 11.0{ 8.25| - | 11.0| -
1 Toyr | <1z
Vour=0.5V, 4.5v| 5| - | 1.s| - | 2.25| 1.s| -] 1.5| '
énput Low vy |VOUT=1.0V, 9.0V 10| - | 3.0 - 4.5 3.0 -] 3.0
oltage Vour=1.5V,13.5v| 15| - | 4.0l - | 6.75] 4.0 -] 4.0
1oy | <leA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4047BP
STATiC ELECTRICAL CHARACT.ERISTICS (Vgs=0V)
. ~40° o °
CHARACTERISTIC ggf' TEST CONDITION [Vpp 40%¢ 25°C 85°C _ Junir
(V)| MIN.| MAX.| MIN.| TYP.| MAX MIN.| MAX.
"H" 5
Input Level I14|VIg=18V 18 - 0.1 -] 10 0.1 - 1.0 R
Current npn a
= - | - - |-10-5| - N
Level I1L|{VIL=0V 18 0.1 10 0.1 1.0
5 - - 10.005 1 - 30
uiescent Device
gurrent Ipp|ViN=Vss, VDD 0] - - 10.010 2l - 60| uA
* 15| - - |0.015 4 - 120
¥ A1l valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Output Transition Time 5 - 80 200
(Low to High) tTLH 10 - 50 100 ns
15 - 40 80
Output Transition Time 5 - 80 200
(High to Low) tTHL 10 - 50 100 ns
15 - 40 80
Propagation Delay Time toLH 5 - 290 580
—_— P
(ASTABLE, ASTABLE toHL 10 - 110 220 ns
- P .
0SC OUT) 15 _ 70 160
Propagation Delay Time tpLH 5 - 480 960
—_— P
(ASTABLE, ASTABLE 10 - 170 350 ns
-0, ® tpHL
’ 15 - 110 250
Propagation Delay Time - 5 - 550 1100
P
(+TRIGGER, -PRIGGER 10 - 200 450 ns
-0 ® “pHL
’ 15 - 130 300
Propagation Delay Time | tpLy 5 - 250 600
(RETRIGGER - Q, Q) tpHL 10 - 100 300 ns
15 - 65 200
Propagation Delay Time toLn 5 - 270 540
P
(EXTERNAL RESET 10 - 100 200 ns
-0, CpHL
s 15 - 65 140

203

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4047BP

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vss=0v, CL=50pF)

" SYMBOL

CHARACTERISTIC TEST CONDITION T MIN. TYP. MAX. UNIT
Min. Pulse Width tyn 5 - 370 740
(+TRIGGER, -TRIGGER) | tyg, 10 - 130 260 ns
15 - 70 140
Min. Pulse Width 5 - 100 200
(EXT. RESET) tWH 10 - 35 100 ns
15 - 25 60
Min. Pulse Width 5 - 95 600
(RETRIGGER) twH 10 - 40 230 ns
15 - 25 150
Max. Clock Input Rise N 5 20 - -
i T
Time N 10 2.5 - - us
Max. Clock Imput Fall £ s 1o ] ]
|Time .
Deviation from 50% 5 - +0.2 -
Duty Facter tw(H) -ty (L) 10 _ +0.2 _ y
0o tw(L)
@ @ 15 - +0.1 -
X100 (%)
Input Capacitance CIN - 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4047BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.

20ns 20ns
- -
50% 90%
ASTABLE 50% 50%
—d 10% 10%
20ns 20ns
90% 90%
ASTABLE 50% [Z 50%
10% 10%

0sC ouT

WAVEFORM 2.

+TRIGGER

.

RETRIGGER
(+TRIGGER)

EXT, RESET

Q 50% 50%
TpLH UpHL

; 50% 50%
UpHL tpLH
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4049BP/BF

C2MOS DIGITAL INTEGRATED CIRCUIT
TC40508P/BF SILICON MONOLITHIC

TC4049BP/TC4049BF HEX BUFFER/CONVERTER (Invertina Type)

TC4050BP/TC4050BF HEX BUFFER/CONVERTER (Non-Invertine Type)

TC4049BP/BF, TC4050BP/BF contain six circuits of
buffers. TC4049BP/BF is inverter type and TC4050BP/BF
is non-inverter type.

Since one TTL or DTL can be directly driven having
large output current, these are useful for interfacing
from CMOS to TTL or DTL. As voltage up to Vgg+18
volts can be applied to the input regardless of Vpp,
these can be also used as the level converter IC's
which converts CMOS logical circuits of 15 volts or
10 volts system to CMOS/TTL logical circuits of 5
volts system.

Ideal switching characteristic has been obtained by
the circuit diagram of three stage inverters for
TC4049BP/BF and two stage inverters for TC4050BP/BF.

16

DIP16(3D16A-P)

i

MFP 16 (F16GC-P)

ABSOLUTE MAXIMUM RATINGS

PIN ASSICGNMENT

CHARACTERISTIC SYMBOL RATINC UNITS
DC Supply Voltage | Vpp | Vss=—0.5~Vgg+20 v
Input Voltage VIN Vgg = 0.5 Vgg + 20 v
Output Voltage Vour | Vgg = 0.5~ Vpp+0.5 v
DC Input Current IIN -10 mA
Power Dissipation | Pp 300(DIP) /180 (MFP) oW
Operating T

Temperature Range A -40 v 85 °C
Storage _

Temperature Range Tstg 65150 °c
Lead Temp./Time Tsol 260°C - 10 sec

CIRCUIT DIAGRAM

176 TC4049BE/BF

LVDD

» Vas
1/€ TC4050 BE/BF
INPUT O W {

O OUTPUT
x x Y4 |—-|

Vss

INPUT o MW

I 1
L1

A
it

1
'—_L

TC404 OBP/BF

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4049BP/BF, TC4050BP/BF

ZCOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - 18 v
TATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN. | MAX.
5| 4.95| - |4.95] 5.00] - |4.95] -
High-Level 1
Sgnmhave vou | |Tour|<luA 10]9.95| - |9.95]0.00] - |9.95| -
Output Voltage Vin=Vea, V
IN'SS> 'DD 15 |14.95| - [14.95(15.00( - 14.95| - v
s| - |0.05| - |0.00[0.05| - ]0.05
_ Iyt | <lua
163: ‘;‘:Vf,ilta | Vou \l/ 025' “V 10| - jo0.05| - |o0.00/0.05| - 0.05
P & IN°Ysss DD | 451 _ lo,05| - | 0.00{0.05| - ]0.05
Vog=4.6V 5 - - - - - =
Vou=2.5V - oL S -
output High . OH 5] -1.4 1.25 1.0
¢ . OH | voy=9.5V 10| -1.4] - F1.25 - |-1.0| -
urren
Vog=13.5V 15| =4.0{ - }3.75 - |-3.0| -
Vin=Vss, Vpp mA
VoL=0.4V 5| 3.5] - |3.2 - 2.5 -
Output Low . Vop=0.5V 10| 6.0 - |5.0 - 3.6 -
oL :
Current VorL=1.5V 15| 26.0] - 4.0 - 18.0( -
Vin=Vss, Vpp
Vour=0.5V, 4.5V| 5| 3.5| - [3.5 | 2.75| - 3.5 -
Input High ; 5.5 7.0
v Vour=1.0v, 9.0v| 10| 7.0 =~ .0 . - . -
Voltage 1 voyr=1.5v,13.5v| 15| 11.0| - [1.0 | 8.25| - 11.0{ -
|IoyuT| <luA v
Vour=0.5V, 4.5V| 5| - | 1.5| - | 2.25 1.5| = 1.5
Input Low Vour=1.0v, 9.0V| 15| _ | 30| - | 4.5]| 3.0 - | 3.0
v
Voltage IL | vouT=1.5¥,13.5V} o _ | 40| - | 6.75 4.0| - | 4.0
|Tout | <1uA
nyn

tnput | rovey | LIH | Vip=18V 18] - | 0.3 - | 1078 0.3] - | 10

- uA

Current| "L" Iy | vypL=0v 18 - |-0.3] - |-1075/-0.3] - |-1.0

Level
Quiescent 5[ - 4 - 10.002] 4 - 30
ice C Ipp | Vin=Vss> Vpp 10| - 8 | - |0.004 8| - 60 | wA
Device Current * 15| - | 16| - |o.008 16 | - | 120

¥ All valid input combinatioms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4049BP/BF, TC4050BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cy=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITIONS Vpp(V)| MIN. TYP. MAX. UNITS
s et s 5 - 100 200
Output Transition Time
. tTLH 10 - 50 100
(Low to High) 15 - 40 80
5 - 50 100
Output Transition Time
tTHL 10 - 25 50
(High to Low) 15 - 20 40
: 5 - 140 220
& :f’apaf:tmn:;iai) tpLH 0 | - 70 | 110
o) IR 15 | - so | 0 |
g - 220
é Propagation Delay ¢ > 110 2
S| Time (High to Low) PHL 10 - 50 110
15 - 40 80
= | Propagation Delay > - 80 180
Z| lime (Low to High) tpLH 10 - 40 | 100
% ime (Low to Higl 15 _ 25 80
3 P i Del 5 - 80 180
§ | Propagation ay . 10 _ 40 100
& | Time (High to Low) pHL s ’s 50
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 20ne Z0ns
T 1T
\ 5% 0% VoD
INPUT } 50% 50%
2 10% 10% Vsg

OUTPUT
(TC404 9BP/BF)

OUTPUT
(TC4050BP/BF)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

oS piaaL nreararen cmcur 1409 1BP/BF, TC4052BP/BF
gILICOOSNDMGONOLLITHFCG =D iRy TC4053BP/BF

TC4051BP/TC4051BF SINGLE 8-CHANNEL MULTIPLEXER/DEMULTIPLEXER
TC4052BP/TCA052BF DIFFERENTIAL 4-CHANNEL MULTIPLEXER/DEMULTIPLEXER
TC4053BP/TC4053BF TRIPLE 2-CHANNEL MULTIPLEXER/DEMULTIPLEXER

TC4051BP/BF, TC4052BP/BF and TC4053BP/BF are
multiplexers with capabilities of selection and
mixture of analog signal and digital signal. TC4051BP,
BF has 8 channels configuration. TC4052BP/BF has &
channel x2 configuration and TC4053BP/BF has 2 channel
x 3 configuration.

The digital signal to the control terminal turns "ON"
the corresponding switch of each channel, with large

amplitude (VDD-VEE) can be switched by the control DIP1€ (3D16A~P)
signal with small logical amplitude (Vpp-Vss).
For example, in the case.of Vpp=5V, Vgg=0V and Vgg=-5V| 16
signals between -5V and +5V can be switched from the
logical circuit with single power supply of 5 volts. 1
As the ON-resistance of each switch is low, these can MFP16 (F16GC-P)
be connected to the circuits with low input impedance.
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT (TOP VIEW)
CHARACTERISTIC SYMBOL RATING UNITS
a
DC Supply Voltage VpD-Vss -0.5v 20 v P e 4o m o< om o
DC Supply Voltage Vpp-VEE -0.5" 20 v g T
Control Input Voltage VeIN Vgg=0.5~ Vpp+0.5| V a -
Switch I/0 Voltage Vi/Vo |VEg~0.5~Vpp+0.5] vy I
Control Input Current Icin +10 mA E N
Potential difference &

Vio -0.570.5 v -
across I/0 during ON 1-0 > e § ro@ E E :?
Power Dissipation Pp 1300 (DIP)/180 (MFP)| mW
Operating Temperature T =

Range A -40 A 85 °C a 8
Storage Temperature = S 8 E kBB
o
Range Tste ~65 ~150 I EEEEEE
Lead Temp. /Time Tsol 260°C - 10 sec §
o
TRUTH TABLE 3 - ©
2 -
CONTROL INPUTS "ON" CHANNEL
Mok = X X om | ow
- TC4051BP TC4052BP TC4053BP e @ o m 4 =z B0
INHIBIT | ¢ B | A | TC4051BF | TC4052BF | TC4053BF K
L L L L 0 0¥,0Y cx, 0Y, 0Z Z g
L L L | H 1 1X,1¥  [1X%, 0Y, a3 B9 9 = =
> Hoo - O << D
L L H L 2 2X,2Y 0X, 1Y, 0Z & P
L L H | B 3 3%,3Y |1¥, 1Y, 0z o .o
L B L L 4 - 0%, 0Y, 1Z §
- " = o
L H L H 5 - 1X, 0Y, 12 E W e m e 6 o o ow
L H B H s - oX, 1Y, 1Z = L-‘—”‘-"'-—-"-—-—-".
T H H | H 7 = 1X, 1%, 1% 3838 EZ By
[ - >
B ) * | *® NOTE NOTE NOTE N

¥ DON'T CARE o EXCEPT TC4052
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. TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4051BP/BF, TC4052BP/BF, TC4053BP/BF

LOGIC DIAGRAM

INH

TC4051BP/BF

5 (-

-®
g

@_

. L [
| BE
B®f—d}—5
g
¢ O H:
INH @_Ei_c{)—_g
TC4052BP/BF
Vmp

L

A (9 L

a

(& Ves

Vpp

TC4053BP/BF

oUT ¢ IN

—1

= o—P>— |

{O—P—

o—P>—
3'3—4>—L

-

%_

T
_.‘Do_ra
o

|

o o » «» R I o

®OO 6

~

ouT ¢ I

|

® OO

Q
=)
g
=}
=z

OUT C IN

L H

LOGIC LFVEL CONVERTER

TN
TM

—

m I

o>

:

— 10
S E— O

19 X-COMMON
—1 ox
——. 1X

2X
3%

—{:) oY

1Y

-

oUT o, IN —(:) 3y

@ Y~COMMON

— . —

v
O v T
VoD
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0uT o INHHID) ox ouT N

el

1X

oY

=

£

g

g“%

o

2 D>

§ Hpo D
o __D)—c{\f
g o—>

0Z
C

uT 1IN .1z

15

@ Z~COMMON

Y-COMMON
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SWITCH

EQUIVALENT CIRCUIT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4051BP/BF, TC4052BP/BF, TC4053BP/BF

ECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL TYP. MAX. UNITS
Vpp-Vgs - 18 \Y
DC Supply Voltage
pply g VoD-VEE - 18 v
Control Input Voltage VeIN - VDD v
Input /Output Voltage |Viy/Voyr - Vpp v
TATIC ELECTRICAL CHARACTERISTICS (Vgs=0V, In case not specifically appointed, Vsg=VEE)
TEST -40°C 25°C 85°C
CHARACTERISTIC |SYMBOL S VEE | VDD UNITS
CONDITIONS ((y) | (v) | MIN. | MAX TYP. | MAX. | MIN. | MAX.
513.5 [ - 2.75| - 3 -
Control Input . .
High Voltage VIH lIlslslouA 10 | 7.0 - 5.50 - 7.0 -
15 {11.0 | - 8.25| - |11.0| - v
5] - 1.5 2.25] 1.5 | - 1.5
Control Input X
Low Voltage ViL | |1is|=10uA 10| - 3.0 4.5]3.0 | - 3.0
15| - 4.0 6.75] 4.0 | - 4.0
Vin=5V 5| - 500 200 | 600 | - 800
ViN=2.5V 50 - 850 500 | 950 | - 1300
VIN=0.25V 5| - 500 120 | 600 | - 800
Vin=10V 10| - 210 120 | 250 | - 300
V=5V 10 | - 210 100 | 250 | - 300
Vin=0.25V 10 | - 210 100 | 250 | - 300
On-State RoN VIN=15v 15| - | 140 80| 160 | - 200
Resistance Vin=7.5V 15| - | 140 60 | 160 | - 200| @
Viy=0.25V 15 | - 140 60| 160 | - 200
VIN=5V -5 5| - 210 120 | 250 | - 300
ViN=%0.25V | -5| 5| - 210 100 | 250 | - 300
VIN=-5V -5| 5| - 210 100 | 250 | - 300
ViN=7.5V  |-7.5/7.5| = 140 80| 160 | - 200
ViN=%0.25V |.7,57.5| - | 140 60| 160 | - 200
ViN=-7.5V  F7.5[7.5| - 140 60| 160 | - 200
AOn-State -2.5{2.5| - - 30 - - -
Resistance
Between Any Ron® =505 - - 150 - - - a
2 Switches -7.5[7.5| - - 10| - - -
VIN=10V,VoyT=0V | 10 | - - +0.01[¢¥125 | - -
Input/Output VIN=0V,VouT=10V | 10 | - - +0.01}+125 | - -
Leakage Current| IOoFF |vin=18v,VouT=0V | 15| - |:250 +0.1|¥250 | -  |#1000 nA
VIN=0V,VoyuT=18V | 18 | - |£250 +0.1 [+250 | -  |+1000
. 5| - 20 0.005| 20 | - 150
escent N
[Q)Ul, eurrent | ToD |VINTVSS. VDD 10| - | %0 0.010] 40 | - | 300
evlc u
* 15 | - 80 0.015| 80 | - 600]
M
Vin=18V 18| - 0.3 10-5| .0.3| - 1.0
Input Current IIN
V11=0V 18| - |-0.3 -10-5| -0.3| - -1.0
# All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4051BP/BF, TC4052BP/BF, TC4053BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V)

CHARACTERISTIC SYMBOL | TEST CONDITIONS Vg (V)|Vpp (V)] MIN. | TYP. | MAX. |UNITS
0 5 - 450 | 1000
0 10 - 200 o]
Propagation Delay Time tpLH Rp=10k& 0 15 _ 150 208
(A, B, C - 0OUT) toHL CL=50pF ’ -5 5 - 250 700
-7.5] 7.5 - 200 500
0 5 - 600 | 1400
Propagation Delay Time tpLH Rp=10kQ 0 10 - 250 700
0 15 - 200 500 | ns
NH - O =
a D pHL | CL=50pF -5 | s | - |300 | 900
-7.5| 7.5 - 200 500
t = 0 - 15
Propagation Delay Time plH Ry =10k 0 1(5) 8 ;g
- t C1=50pF -
(Switch IN OUT) pHL L P 0 15 _ 5 20
fMAX Rp=10kQ
-3dB Cutoff Frequency (1-0) CL=15pF (*1) -5 +5 - 16 - MHz
Total Harmonic RpL=10k&
- - - 0 -
Distortion f=1kHz (*2) 5 + 1 %
-50dB Feedthrough
- Ry=1kQ * - - -
Frequency L (*3) 5 +5 500 kHz
o | o] B |
- = - - m
CONTROL - OUT
( ) Rp=15pF 0 15 - 300 -
CcIn Control Input - 5 7.5 oF
Input C,
npu apacitance Switch 1/0 - 10 -

Vi
*1 Sine wave of *#2.5Vp-p shall be used for Vjg and the frequency of 20 log 10-v£§=-3dB
os
shall be fpyax-

*2  Vjg shall be sine wave of *2.5Vp-p.

\/
*3 Sine wave of *2.5Vp-p shall be used for Vjg and the frequency of 20 log 106%§=-50d3
is
shall be feed-through.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC4054BP
SILICON MONOLITHIC

C4054BP LIQUID-CRYSTAL DISPLAY DRIVER (4-SEGMENT DISPLAY DRIVER)

'C4054BP contains four circuits of liquid crystal
field effect type) drivers.

'hen pulse is applied to DF input, the output with
80° out of phase from DF pulse is obtained at OUT if
nput IN is "H". If input IN is "L", OUT and DF
ulse become in-phase.

5y applying DF input pulse to the common terminal
back plane) of liquid crystal, the liquid crystal
:lement can be directly driven by the input signal 16V
rith "H" level. This is suitable for illuminating N
‘he segments of decimal point and positive or
legative sign. If Vggp<Vgs, the level conversion DIP 16(3D16A-F)
peration which lowers only "L" side of logical
iignal can be achieved.

\BSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
)C Supply Voltage Vpp-Vss -0.5~20 v iéggifé 1 Yop
Vpp-VEE] -0.5~20 v FREQ- IN §2 INg
Input Voltage ViNn | Vgs-0.5~Vpp+0.5 ' our, 83 STROBEg
Jutput Voltage Vour | Vgg-0.5~Vpp+0.5 v ours B+ INg
)C Input Current IIN *10 mA ourz§s STROBE)
out, K6 INg
>ower Dissipation Pp 300 mW
- VEEQ” STROBE,
Jperating Temperature| T 40 ~85 °c
ange A Vss 8 Ny
Storage Temperature
Ramgeg i Tstg -65~150 °c (TOP VIEW)
Lead Temp./Tine T 260°C - 10 sec
i sol TRUTH TABLE
-0CIC DIACKAI - DF IN | INn |STROBEp | OUTn
JERE e - - -L--=°Vm
DF IN O—f———{o—Do— — , L H L
e o——bé—@—: : ! :
A AT ! %3’“0‘,—‘3 04 i L i i
§T¢ o——Dolpo?.s : 1 | L H H H
[} <] | |
o Ao = L | H H H L
INg 7 nle [ ! o
| P %8 o= I i ® ® * L o
T o-;_boacbo.a = !
sts i & ? | o= ! | ¥ : Don't care
. ' B Hoa ! 1
INg O,—D‘}'@T = 7 | 2o: Depends upon the INPUT
! Pcd- | & ! ' Oz mode previously applied
8Tz o—t—PolPods 1| = | | when STROBE "H'".
" Bo @n | 1 1
™ O——N—m . ! !
10T 7 Lo o
' [ ] ' | @0—‘—0 1
ST; ot ! !
T )2 D | L :
- J— - - [epa—
“aso T I 13 Va
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4054BP
RECOMMENDE OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp-Vss 3 - 18 v
Vpp-VEE 3 - 18 v
Input Voltage VIN Vss - VoD \
STATIC ELECTRICAL CHARACTERISTICS (vgg=0V)
CHARACTERISTIC ;gg' TEST CONDITION [Vppl— —20°C 25°¢C 85°C__ lunm
(V)| MIN.| Max.| mMIN.| TYP.| Max.| MIN.| MAX.
tigh-tevel | TouT] <1 5] 4.95] -] 4.95] 5.00] - | 4.95] -
oucpat voltage | VOH|vin=vss,vpp 10| 9.95| - | 9.95|10.00| - | 9.95| -
15/14.95) - |14.95|15.00| - |14.95| -
v
el | Tour! <1ea 5/ - | o0.05] - o0.00f 0.os] - | 0.05
output Voltage | VOL|vix=vss.vpp 100, - | o0.05] - | o0.00} 0.05] -] 0.05
15| - {o0.05] - | 0.00| 0.05 =~ | 0.05
Ivour=4.6v 5[-0.61] - [-0.51] -1.0] - [-0.42] -
VoR=2.5V 50 -2.5] - | -2.1| -4.0] - | -1.7| -
Output High - _ _ _ _ _ _ _
AL Lo [Vou=9.5v 10| -1.5 1.3} -2.2 1.1
Vop=13.5V 15| 4.0 - | -3.4| -9.0| - | -2.8] -
VIN=VSS, VDD
VoL=0.4V s| 0.61| - | 0.51| 1.5] - | 0.42] - | ™
Output Low VorL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15| 4.0 - 3.4] 15.0] - | 2.8 -
Vin=Vss, VDD
Vour=0.5V, 4.5v] 5| 3.5| - | 3.5 2.75] -] 3.5] -
Input High Vi VoyT=1.0V, 9.0V| 10 7.0 - 7.0 5.5 - 7.0 -
Voltage Vour=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| - |
1 IoyuT | <1lxzA
Vour=0.sV, 4.5v] 5| - | 1.5] - | 2.25| 1.5| - | 1.5| "
Input Low i, |Vour=1.0v, 9.0v| 10| - | 3.0/ - | 45| 3.0/ -] 3.0
Voltage 1L
. |vour=1.5v,13.5v| 15| - | 4.0l - | 6.75| 4.0 - | 4.0
I Ioyt 1 <12A
IIH" 5
Input Level | T1H|VIH=18V 18] - | 0.1l -1 10 0.1l -1 1.0
A
Current A #
- 2| - - |-10-5| - - -
Level | TTL|{VIL=0V 18 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4054BP
3TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
CHARACTERISTIC ggg' TEST CONDITION |Vpp -40%¢ 25°C 857c UNIT
(V) | MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 5 - ]0.005 5 - 150
Julescent Device | 1 lvin=Vss,Vpp 10| - 10| - [o.010] 10| - | 300 | «a
* 15| - 20 | - {0.015{ 20| - | 600
¢« All valid input combinations.
)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=OV, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
. Vpp (V)| VEe(V)
5 0 - 80 200
Jutput Transition Time ‘t:;];: 12 -3 - zz 100 ns
- 100
15 - 40 80
5 - 660 1800
’ropagation Delay Time tpLH _5 _ 250 800 e
(NI - OUT) tpHL 10 - 210 680
15 - 140 500
- 720 1800
’ropagation Delay Time tpLH -5 _ 260 800 e
(DF IN - OUT) tpHL 10 0 - 240 680
15 0 - 150 500
5 0 - 660 1800
’ropagation Delay Time tpLH 5 -5 _ 250 800 s
(STROBE - OUT) tpHL 10 - 210 680
15 - 140 500
5 - 60 220
fin. Clcok Pulse Width . 5 -5 _ 70 220 e
(STROBE) WH 10 - 20 | 100
15 - 15 *70
5 - 50 220
fin. Set-up Time . 5 -5 _ 60 220 e
(IN - STROBE) su 10 - 15 100
15 - 10 70
‘nput Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4054BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFROM 1.

IN,
DF IN

ouT

ouT

WAVEFORM 3.

IN

STROBE

(ST="H")

20ns

907
>< 50%
10%

20ns

WAVEFORM 2.
STROBE
ouT
ouT
TpLH
90%
50%
10%

20nse

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

: TC4055BP
sucovvovouTe - TCA056BP/BF

TC4055BP LIQUID-CRYSTAL DISPLAY DRIVER

(BCD TO 7-Segment Decoder/Driver with "Display-Frequency" Output)
TC4056BP/TC4056BF LIQUID-CRYSTAL DISPLAY DRIVER

(BCD TO 7-Segment Decoder/Driver with Strobed-Latch Function)

TC4055BP, TC4056BP/BF are LC drivers which drive the
field effect type liquid crystal with seven segments
by BCD input.
If DF input="L", a selected output among segment
outputs of a through g becomes "H" level and if DF 16
input="H", a selected output becomes "L" level.
Seven segment liquid crystal element can be directly 1
driven by applying the pulse in~phase with DF input DIP 16 (3D16A~P)
to the common terminal (back plane) of liquid crystal.
TC4055BP is equipped with DF output for the common
terminal and TC4056BP/BF is equipped with the latch. 16
If VEg<Vgs, the level conversion operation which
lowers only "L" side of logical signal can be 3
achieved. MFP 16 (F16@C-P)
MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT 1C4055BP
DC Supply Voltage Vpp-Yss -0.5~20 v DISPLAY
VpD-VEE -0.5~20 v FREQ.OUT
Input Voltage VIN Vgg-0.5 ~Vpp+0.5 \i c
Output Voltage VouTt Vgg~0.5 ~Vpp+0.5 \Y B
DC Input Current 1IN 10 A D
Power Dissipation Pp 300(DIP)/18C(MFP) | mW A
Operating Temperaturd T, 40~ 85 °c pIgELAYy
Range )
m VEE
IS{r_orage Temperature Totg —65~150 °c
ange Vss
Lead Temp./Time Tsol 260°C - 10sec
BLOCK DIAGRAM
TC4056 BP/BF
TC4055BP VDD
S R o T i
BCD INPUTS — =2 &= >e D
g — 58 é? B HsE ¢ | 7-SEGMENT STROBE
or oy ] 5= [T&28 [&E [ | ovrruTs c
®m O = f
-0 QarA == e B
DF OUT D
TC4056BP/BF A
DISPLAY
IS a FREQ. IN
BA ypo | B ] o v
BCD INPUTC EE
[C SE ¢ | 7-SEGMENT
D &> 4 ouTPUTS Vss
ST A5 ¢
DF IN g ( TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4055BP, TC4056BP/BF

TRUTH TABLE

BCD INPUTS 74%3?“:;;?5?;”“ 7-S?g;1€l;l;='(|)g:l"})’UTS DISPLAY
D|C Ala|b|c|d]|e]f glal|b|c|d|e]|]f|g CHARACTER
L|L Llafa|a|efela|c|efefje|L|L{L|m [
t|{t|L|8|Lv|B|H|L|L|L|L|H|L|L|H|H|H|H H
L{Lt|H|v|B|H|L|H|H|L|H|L|L|H]|L|L|HB|L '
viv|mafule|a|a|u|c|r|u||e|e|L|n|n]|L -
L|w|v|v|L|HE|H|L|L|B|H|H|L|L|H|H|L]|L -
L|lw|r|{e|{w|r|w|8|L|{B|B|L|H|L|L|H|L|L =,
L|{e|s|{r|{8|{L|{H |8 |H|H|H|L|H|L|L|L|L|L =
L|w|w|w|{H|H|H|L|L|L|L|L|L|L|H|H|HB|H -
glr|v|e|u|a|u|ule|e|a|r|r|r|L|Lr|L|L =
BlL|L|H|H|w|H|B|L|B|H|L|{L|L]|L|H|L]|L =
i|lv|w|vfv|L|L|H|®BH|H|L|B|B|H|L]|L|L|H L
H{L|H|BH|L|H|HB|(L|H|H|H|H|L|L|H|L|L|L -
g{e|L|L|{w|H|L|L|H|H|B|L|L|H|H|L|L|L =
H|H|L|H|H|H|H|L|H|H|H|L|L|L|H|L|L]|L =
ElH|®|Lr|L|L|L)L|L|L|H|H|H|H|H|H|B|L —
H|luw|w|l8|rv|r|L|jr|L|L|L|H|H|H|H|H|R|EH BLANK
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. | UNIT
DC Supply Voltage Vpp-Vss 3 - 18 v

VpD-VEE - 18

Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vss=Vgg=0V)
CHARACTERISTIC s;;g; TEST CONDITION |Vpp| -ao%c 25°C 8°c UNIT

(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
e T U K R 1V ol IO o B i
Out::ut Voltage OH ViN=Vss,Vpp - . : °

15 |14.95| - |14.95/15.00| - |14.95 -
e oyp! <1u 5| - ] 0.05 - | 0.00] 0.05 - | 0.05
output Voltage |'O |vin=vss,vop 10| - | 0.05) - | 0.00] 0.05 - | 0.05

15| - | 0.05) - | o0.00| 0.05 - | 0.05
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4055BP, TC4056BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vsg=VEE=OV)
o o o
CHARACTERISTIC ggz' TEST CONDITION |Vpp 40°c 257¢ 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
VOH=4.6V 5 1-0.61] - |-0.51] -1.0] - [-0.42| -
VoH=2.5V 5| -2.5] - -2.1{ -4.0f - -1.7{ -
Jutput High . _ _ _ _ _ _ _
rrent Ioy |Vou=9.5V 10 1.5 1.3 -2.2 1.1
Vor=13.5V 15 | -4.0| - -3.4] -9.0| - -2.8{ -
VIN=Vss, VDD mA
VoL=0.4V 5| 0.61| - 0.51| 1.5 - 0.42| -
Jutput Low ToL VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
surrent VoL=1.5V 15 | 4.0 - 3.4| 15.0] - 2.8| -
ViN=Vss,VpD
VouTr=0.5V, 4.5V| 5 3.5 - 3.5] 2.75] - 3.5 -
Input High V1n Vour=1.0V, 9.0V|10 7.0 - 7.0 5.5| - 7.0 -
loltage Vour=1.5V,13.5v(15 | 11.0| - | 11.0| 8.25| - | 11.0| -
1ToyuT I <1eA
VouT=0.5V, 4.5V| 5 - 1.5 - 2.25) 1.5] - 1.5 Y
‘nput Low v Vour=1.0V, 9.0V|10 - 3.0 - 4.5 3.0 =~ 3.0
loltage 1L
Voyr=1.5V,13.5V|15 - 4.0 - 6.75| 4.0| - 4.0
1IoyT] <1leA
"H" 5
nput Lovel |[IH |VIH=18V 18 - 0.1| - 10 0.1 - 1.0 )
urrent A "
= - - - |-10-5| - - -
Level ITL |VipL=0V 18 0.1 10 0.1 1.0
5 - 5| - 0.005 5| - 150
luiescent Device _ _ _ -
rrent Ipp YIN‘VSSsVDD 10 10 0.010 10 300| zA
* 15 | - 20 - |o.o15| 20{ - 600

+ All valid input combinations.

'YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | uUNIT
Vpp (V)| VEE(V)
5 0 - 80 200
tTLH _ }
utput Transition Time 5 5 50 100 s
FTHL 10 - 50 100
15 0 - 40 80
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TC4055BP, TC4056BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

TEST CONDITION

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Vpp (V)| VEE(V)
5 0 - 980 2000
Propagation Delay Time t _ _
(BCD 1IN - pLH 5 5 380 900 ns
7-SEGMENT OUT) tpHL 10 - 320 750
15 - 210 500
5 0 - 620 1800
Propagation Delay Time tpLH _ _
(OF IN - P 5 5 240 900 ns
7-SEGMENT OUT) tpHL 10 - 200 750
15 0 - 130 500
* 5 0 - 570 1500
Propagation Delay Time tpLH 5 -5 _ 220 800 e
(DF IN - DF OUT) tpHL 10 _ 180 700
15 - 110 550
»x 5 0 - 1000 3100
Propagation Delay Time t _ _
(STROBE - pLH 5 5 400 1300 ns
7-SEGMENT OUT) tpHL 10 0 - 340 1150
15 0 - 210 750
el 5 - 55 220
Min. Pulse Width twn -5 - 60 220 ns
(STROBE) 10 - 25 100
15 - 20 70
ET) 5 - 50 220
Min. Set-up Time tsy 5 -5 - 50 220 ns
(BCD IN - STROBE) 10 - 25 100
15 - 20 70
Input Capacitance CIN - 5 7.5 . pF
+ TC4055BP, =% TC4056BP/BF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4055BP, TC4056BP/BF
AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 WAVEFORM 2 (TC4056BP/BF)
20nse 20ns 20ns
BCD IN, T 50% 90% T -;_\Ego%
DF IN Z 50% x 50% STROBE Z 50%
H-10% 10% T—10%
7—SEGMENT 7—SEGMENT
ouT out 50%
tpLH TpHL | |tpLH
7—SEGMENT 7—SEGMENT A
ouT 50% 50% ouT 50%
TpHL TpLH o TpHL
WAVEFORM 3 (TC4055BP) WAVEFORM 4 (TC4056BP/BF)
20ns 20ns 20ns
W 90% %
DF 1IN Z 50% 50% BCD IN 50%
H—-10% & 10%
LTLH 20ns 20ns
9 0%
DF OUT STROBE 50%
10%
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
063BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT
TC4 SILICON MONOLITHIC

TC4063BP/TCA063BF 4-BIT MAGHITUDE COMPARATOR

TC4063BP/BF is weighted comparator which compares

magnitude of 4 bits input data BQ through B3. When
TC4063BP/BF is used, the signals of larger, smaller
and equal can be obtained at three output lines by
the cascade input mode of three lines of (A>B)IN, 16
(A=B)IN and (A<B)IN.

Cascade connection of n number of TC4063BP/BF's 1

easily realizes magnitude comparator of 4 xn bits. DIP 16(3D16A-P)
g
1
ABSOLUTE MAXIHUM RATINGS MFP 16 (F16GC~P)
CHARACTERISTIC SYMBOL RATING UNIT
PIN ASSIGNMENT
DC Supply Voltage Vpp Vgs-0.5~ Vgs+20 v
Input Voltage VIN Vgs-0.5~ Vpp+C.5 \' B3 ¥ Voo
Output Voltage Vour |Vss-0.5~Vpp+0.5 v (A<B)1yN A3
DC Input Current IN *10 mA (A=B)1y § Bz
Power Dissipation Pp 300(DIP)/180(MFP) | mW (&>B)1y B Az
i A A>B A
gperatlng Tenperature Ta ~40~85 °c ( Jour I
ange (&=B)oyr §B:
g:rc;;:ge Temperature Tstg —65~150 o ( A<B)oyr iAo
v B
Lead Temp./Time Tsol 260°C - 10 sec ss § oo
(TOP VIEW)
LOGIC DIAGRAM
T
( A<B)oyr
( A=B)our
{ 4>B )our
(A<B)1y
(A=B)1y @—D°—[>=
{ A>B )N
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TC4063BP/BF
‘RUTH TABLE
INPUTS OUTPUTS
COMPARING CASCADING
A3,B3 | A2,B2 | A1,B1| Ag,Bo| A<B | A=B | A>B | A<B | A=B | A>B
A3>B3 * »* * * * * L L H
A3=B3 | A2>B2 * » * * * L L H
A3=B3 | A2=B2 | A1>B1 * * * * L L H
A3=B3 | A2=By | A1=B1| Ag>Bg * * ® L L H
A3=B3 | A2=B2 | A1=B1| Ao=Bg| L L H L L H
A3=B3 | A2=B2 | A1=B1| A0=BQ L H L L H L
A3=B3 | A2=B2 | A1=B1 | Ap=Bo H L L H L L
A3=B3 | A2=B2 | A1=B1 | Ap<B0 * ¥ # H L L
A3=B3 | A2=B2 | AI1<B]1 * #* # # H L L
A3=B3 | A2<B2 * ¥ » * * H L L
A3<B3 * # * ® ® * H L L * Don't care
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
)C Supply Voltage Vpp 3 - 18 v
[nput Voltage VIN 0 - VDD v
sTATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
SHARACTERISTIC ggg' TEST CONDITION [Vppl~40°C 25°C 85°C _ luwrr
(V)| MIN.| MAX.|{ MIN.| TYP.| MAX.| MIN.| MAX.
N E R EEREE
Jutput Voltage VIN=VSS, VDD . . . :
15|14.95 - 14.95{15.00 - 14.95 - v
o-Level I Tour! < 14A 5 - 0.05 - 0.00| 0.05 - 0.05
;utput Voltage VoL VIN=VSS, VDD 10 - 0.05 - 0.00| 0.05 - 0.05
15 - 0.05 - 0.00{ 0.05 - 0.05
Vou=4. 6V 5{-0.61] - |-0.51] -1.0] - |-0.42] -
Vor=2.5V 5| -2.5| - | -2.1] -4.0] - | -1.7] -
gx;g:ﬁtﬂigh Ion |Vou=9.5V 10| -1.5] - | -1.3] -2.2] - | -1.1] - | ma
VoH=13.5V 15| -4.0 - -3.4/ -9.0 - -2.8 -
VIN=VSS, VDD
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TC4063BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

- [ - o ° o
CHARACTERISTIC igf TEST CONDITION|Vpp 40%c 25°C 85°C UNIT
(V)| MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
VoL=0.4V 5| 0.61| - 0.51 1.5f = 0.42( -
o] VoL=0.5V o] 1. - . . - . -
cﬁ:gzgtww 10| VOL 5 1 5 1.3| 3.8 1.1 oA
VoL=1.5V 15| 4.0} - 3.4( 15.0( =~ 2.8 -
ViN=Vss,Vpp
Voyr=0.5V, 4.5V 5| 3.5| - 3.5} 2.75| =~ 3.5| -
Input High Voyr=1.0v, 9.0V| 10| 7.0| -~ 7.0 5.5| - 7.0 -
Voltage VIH
Vour=1.5V,13.5V| 15| 11.0| -~ 11.0{ 8.25{ -~ 11.0f -
1IouT! <124
Vour=0.5V, 4.5V| 5| - 1. - 2.25| 1. - 1.5 v
Input Low v Voyr=1l.0v, 9.0V| 10 - 3. - 4.5 - 3.0
Voltage L
Voyr=1.5V,13.5V| 15| - 4. - 6.75( 4. - 4.0
1IoyT! <1eA
"H" 5
Input Level I1y|Vig=18V 18| - 0.1 - 10 0.1 - 1.0 n
Current np s
Level I1L|VIL=0V 18| - -0.1| - |-10 -0.1} - ~1.0
5( - 5| - ]0.005 5| - 150
Quiescent Device - _ _ _
Current Ipp|{VIN=VsS,VDD 10 10 0.010 10 300( «A
* 15| - 20| - |o.0o15| 20| - 600
# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CpL=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Output Transition Time 3 - 80 200
(Low to High) tTLH 10 - >0 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
Propagation Delay Time ¢ 5 - 340 1250
(COMPARING INPUTS pLH 10 - 140 500 ns
- tpHL
OUTPUTS) | P 15 - 100 | 350
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TC4063BP/BF
YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
ropagation Delay Time . 5 - 280 1000
LH
(CASCADING INPUTS tp 10 - 110 400 ns
- PUTS HL
OUTRUTS) P 15 - 90 280
nput Capacitance CIN - 5 7.5 pF
AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
20ns 20ns
COMPARING INPUTS, 0% ig:
CASCADING INPUTS Z 50% &
—_—T10% 0%
TTLH UTHL
T 920 %
OUTPUT 50% 50%
10% 10%
TpLH TpHL
OUTPUT 50 % 50 %
UpHL TpLH
PPPLICATION CIRCUIT
(LsB) (MsB)
Vop Al Az A3 A4 As Ag Ay Ag Ag  Al0
A1 Az Az Ag
(s>B)1y (£>Blogr —© 4>3B
(4=B)rn (4=B)oyr o a=3B
(A<B)1p (A<B)oyr l—o A<B
By Bz Bz 3B
By Bz Bz Bg Bs B¢ By Bg Bg Eio
(LsB) (MsB)
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TC4066BP/BF

. TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4066BP/TCA066BF QUAD BILATERAL SWITCH

TC4966BP/BF contains four independent circuits of
bidirectional switches. When control input CONT is set
to "H" level, the impedance between input and output of
the switch becomes low and when it is set to "L" level,
the impedance becomes high. This can be applied for
switching of analog signals and digital signals.

° ON-resistance, Roy

14

1
DIP14(3D14A-P)
14

1
MFPl4/(F14GB-P)

PIN ASSICGNMENT

300Q (TYP.) ....... VDD-VS§S§=5V
1109 (TYP.) ..... .. Vpp-Vss=10V
709 (TYP.) ...eenn Vpp-Vss=15V
° OFF-resistance, ROFF
Rorr (TYP.) > 1090
ABSOLUTE MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNITS
DC Supply Voltage Vpp Vsg=0.5 , Vg5+20 v
Control Input Voltage | Vg IN| Vss—0.5+ Vppt0.5 v
Switch I/0 Voltage Vi/0 Vgs-0.5 « VDD+0. 5 v
Power Dissipation Pp 300(DIP) /180 (MFP) oW
Potential difference
Vi-V, .
across I/0 during ON =0 0.5 v
Control Input Current Ic IN +10 mA
Operating Temperature
Range TA =40~ 85 °C
Storage Temperature
T - °
Range stg 65 v 150 [¢
.jLead Temp./Time Tsol 260°C - 10 sec
CIRCUIT DIAGRAM
(L4 TC4066BP/BF) 0 VoD
==
IN/OUT O Fl -O OUT/IN

CONTROL D_-E%

J’Vss

Inv0oUTL [T 1 vop
oU'r/m:LEj]! EI——E CONTL
oUT/IN2[ 3] 12] coNT4
m/ov'rz[z@ @E IN/OUT4
coNT2 5] 10] OUT/IN4

)

CONT3 E._I \; I EE OUT/IN3
Vss[7] 8] mnouT3

(TOP VIEW)

TRUTH TABLE

CONTROL

Impedance Between
IN/OUT-OUT/IN ES

H

05 ~ 5x102(Q

L

>10°Q

¥ See Static Electrical

Characteristics
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TC4066BP/BF
ZCOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
C Supply Voltage VpD 3 - 18 )
aput/Output Voltage VIN/VouT| 0 - VDD v

TATIC ELECTRICAL CHARACTERISTICS

(In case not specifically

appointed, Vgg=0V)

TEST Vss VoD -40°C 25°C 85°C
HARACTERISTIC |SYMBOL UNITS
CONDITION | (v)|(v) | MIN. | MAX.| MIN, | TYP. | MAX. | MIN. | MAX.
ol Inout 5| 3.5 | - 3.5 | 2.75] - 3.5 | -
ontrol ‘npu - 10 7.0f- .0 [ 5.5 - |7.0] -
igh Voltage VIn |1is|=10ua
15 |11.0 | - f11.0 | 8.25| - |11.0 | - v
L1 5 1.5 2.25| 1.5] - 1.5
ontro nput iel= _ - _
o Voltage VIL |1is|=10uA 10 2.0 4.5 1 2.0 2.0
15| - | 2.5| - |6.75 2.5] - 2.5
VIN=5V 5]/ - | s00| - | 200 600| - 800
ViN=2.5V 5| - 850| - | 500 950{ - {1300
VIN=0.25V 5| - | s00| - 150 | 600 | - 800
Viy=10v 10 | - 210 - 120 | 250 - 300
VIN=5V 10| - | 2100 - |100] 250| - | 300
VIN=0.25V 10| - | 210] - 100 | 250| - 300
n-State VIN=15V 15 - 140 - 90 | 160 - 200
esistance RON | viy=7.5V 15| - | 10 - 60 | 160| - | 200
VIy=0.25V 15 | - 40| - 60 | 160 | - 200
Vin=5V 55| - | 210] - |120] 250] - [300] ©
VIN=0.25V| -5 | 5 | - | 210| - 100 | 250 | - 300
VIN=-5V -5 ] 5| - 210 - 100 | 250 | - 300
VIN=7.5V |-7.5|7.5| = | 140 - 90 | 160] - 200
VN=%0.25V {-7.5[7.5| - 140 | - 60 | 160| - 200
ViN=-7.5V |-7.5|7.5| - 140 | - 60 | 160| - | 200
On-State -2.5[2.5| - -1 - 0] - | - |-
esistance A
etween Any RoN -51 5 - - - 15 - - _
Switches -7.5]7.5 - - - 10 | . - - -
VIN=10V,VoyT=0V | 10 - - - +0.01} +125 | - -
nput /Output TOFF VIN=0V, VouT=10V| 10 - - - |#0.01] %125 | - - A
eakage Current VIN=18V,VoUT=0V | 18 - |%250| - (0.1 |¥250| - [%1000|
VIN=0V, Vour=18V| 18 - +250 | - 0.1 | *¥250 | - +1000
uiescent 5 - 1.0{ - ]0.001} 1.0| - 7.5
evice Current | DD | Vin=Vpp, Vss |10 | - | 2.0| - [0.001f 2.0| - | 15 | uA
* 15 | - 4.0 - [0.002 4.0 - 30
nput | Hooo1 | I | vim=18v 18| - | 0.3 - | 105 03] - | 10 A
R o H.
urrent L ve1 | IIL | vrp=ov 181 - [-0.3] - |-105/-0.3| - |-1.0
© All valid input combinations.
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TC4066BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS

CHARACTERISTIC SYMBOL | TEST CONDITIONS[Vgg(V) | Vpp(V)| MIN. TYP. MAX. [UNIT
Propagation Delay Time tplH |Rp=10kQ 0 5 - 15 45
0 10 - 8 30
— OUT _
(IN ouT) t'-pHL Cp=50pF 0 15 _ 5 20
ns
Propagation Delay Time tpLH R =10k g g - 100 200
z 1 - 40 70
- Cy=50
(CONTROL ouT) tpHL o pF o 15 - 2 60
0 5 - 3 -
Max. Control Input £ _
Repetition Rate (g;&x Cp=15pF 0 10 - 9 -
0 15 - 11 - MH:
£MAX Rp=10kQ
3dB Cutoff Frequency (1-0y| CL=15pF (1) -5 5 - 16 _
Rp=10kQ
Total Harmonic Distortion - | f=1kHz (*2) -5 5 - 0.1 - %
-50dB Feedthrough
- =lkg  (x - - _ ‘
Frequency Ry (*3) 5 5 500 kH:
=1k% _ —
Crosstalk _ RIN }l;OkQ 0 5 200
(CONTROL - OUT) Rour 0 10 - 400 - oV
CL=15pF 0 15 - 600 -
Input Capacitance CIN Control Input - 5 7.5 oF
Switch I/0 - 10 -

*1. The Frequency at 20 log IO%- -3dB shall be fypx(I-0) using sine wave of

$2,5Vp_p for Vig.

*2. Vjg shall be sine wave of *2.5V.

*V
*3. The frequency at 20 log 10{7?—5- = ~50dB shall be the feed through using sine wave
is

of *2. Svp-p'
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4066BP/BF

[RCUIT FOR MEASUREMENT OF ELECTRICAL CHARACTERISTICS

CIRCUIT
¢ tpLy . tpyy (IN-OUT)

—-———il"P_l

: ' 3Rp=10kQ
_J ] Cp=50pF
Vss

-

——

CIRCUIT 2 tpru,tpyr (CONTROL-OUT)
? Vop

R,=10kQ Sp

1
2o

viu—_ﬁ___?___l -J-CL=50pF

IAVEFORM §4=1.55=2  OVgg
_20m8_ . 2008 WAVEFORM
90% 90% 2’90%
VIN 5% N 50% Vin 50% VIN
p— Y 10% 1%
20ns
-
Vour 50% 50% Vout 50%  VOUT 50%
—/ \
- PLH - FL - TpIH - TpHL
. Ron Vop 4 FEEDTHROUGH
—_:3{___ 1 5Vpp i VoD
vIN °——‘+— — Vour ::I '
i Vin

AC
—1:__ VOLT METER
Vss t
(V1n—Vour) Vss
RoN=10 % ——p———"—
ON VouT (xQ)
CROSSTALK ¢ FREQUENCY RESPONCE,DISTORT1ON
VIN Vpp
20ns 20ns
- - AC
ES) l VOLT METER
10% !%él '
Vour —3
v b ] Rr=10kQ)
™ 3 v DISTORTION
_T“ CL=15pF METER
Riy=1kQ l
Vss
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4068BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4068BP/TC4068BF 8-INPUT NAND/AND GATE

The TC4O68BP/BF is 8-input positive logic NAND/AND
gate.
Since each output of this gate is provided with a
buffer, the input/output voltage characteristics have
been improved, allowing noise immunity to be elevated; %
thus, the variation of propagation delay time due to
the increase in load capacity is kept down to the 1
minimum. DIP14(3Dl4A-P)
e
MAXIMUM RATINGS 1
CHARACTERISTIC SYMBOL RATING UNIT MFP14 (Fi4GB-F)
DC Supply Voltage Vpp Vgs-0.5~Vgg+20 \Y
Input Voltage VIN Vss-0.5~Vpp+0.5 v PIN ASSIGNHENT
Output Voltage Vour | Vss-0.5~Vpp+0.5 v
NS
DC Input Current IIN *10 mA K E E VoD
Power Dissipation Pp 300(DIP)/180(MFP) mW E j
2 13
Operating Temperature ° AL I
TA -40~85 C
Range B E E} "
Storage Temperature °
Range Tstg -65~150 ¢ c E ol
Lead Temp./Time Tsol 260°C - 1l0sec 5 [: -
5 o|F
LOGIC DIAGRAM we [6 5]
Vss E: E NC
(TOP VIEW)
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - Vpp v
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4068BP/BF
TATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
[ (-] [
HARACTERISTIC gg‘;" TEST CONDITION | vppl— —20°C 25°C 85°¢ UNIT
(v)| MIN.| Max.| MIN.| TYp.| MAX.| MIN.| MAX
cgh-tevel oyp | <Lua 5| 4.95 - | 4.95] 5.00] - | 4.95 -
wepat Voltage |YOH | viN=vss,Vpp 10| 9.95 - | 9.95010.00, - | 9.95 -
15 |14.95| - [14.95/15.00 - |14.95 -
v
ool | TouT| <Lua 5] - | 0.05] - | o0.00 0.0 - | 0.05
otput voltage |"OL |viy=vss.vop 10| - | o.os] - | o.00 0.05\ - | 0.05
150 - | 0.05| - | 0.00] 0.05| - | 0.05
Vou=4. 6V -0.61] - |-0.51] -1.0] - |-0.42] -
Voyg=2.5V =2.5 =~ -2.1} -4.0 - -1.7} -
utput High _ _ _ _ _ _ _ _
L IoH | Vou=9.5V 10| -1.5 1.3] -2.2 1.1
Vor=13.5V 15 | 4.0 - | -3.4/ -9.0 - | -2.8 -
VIN=Vss,Vpp
VoL=0.4V 5| 0.61] - | 0.51] 1.5 - | 0.4 - | ™
utput Low 1oy, | VOL=0-5V 10| 1.5 - 1.3 3.8 - 1.1 -
urrent VoL=1.5V 15| 4.0 - 3.4/ 15.0] - 2.8 -
VIN=VSS, VDD
VouT=0.5V, 4.5V] 5| 3.5 - 3.5 2.75 - 3.5 -
nput High vgy | VouT=1.0v, 9.0v/10 | 7.0} - 7.0 5.5 - 7.00 -
oltage Vour=1.5v,13.5v|15 | 11.0] - | 11.0| s.25] - | 11.0 -
1 ToyT 1 <1eA
VouT=0.5V, 4.5V] 5] - S - | 2.25 z o
‘nput Low VIL VoyT=1.0V, 9.0V} 10 - .0 - 4.5 - 3.
loltage Vour=1.5V,13.5V|15 | - o - | e.75 - 4.
llgyr | <1leA
"H"
1 Vig=18V 18 - 0.1} - 10-5 0.1 - 1.0
‘nput Level IH 18 LA
lurrent "L _ _ _ _ _10-5 _ _ _
Level I1p | ViL=0V 18 0.1 10 0.1 1.0
s| - | o.25) - lo.001] o0.25 - 7.9
Juiescent Device _ - _ _ A
arrent Ipp ‘:IN Vss, VDD 10 0.5 0.0014 0.5 15 »
15| - 1.00 - |o0.002 1.0 - 30
¢ All valid input combinations.
/
231 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4068BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CpL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vop (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time —— 10 _ 50 100
(Low to High) 15 _ 40 80
5 - 80 200 ne
Output Transition Time tTHL 10 _ 50 100
(High to Low) 15 _ 40 80
5 - 160 320
Propagation Delay Time tpLH 10 - 70 150 ns
FpHL 15 - 45 110
Input Capacitance CIN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT WAVEFORM
VD
INPUT
OUTPUT
PULSE
GENERATOR ;ﬁ%BT OUTPUT J

CL=50pF

it

OUTPUT K
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC4069UBP/UBF
SILICON MONOLITHIC

TC4069UBP/TC4069UBF HEX INVERTER

TC4069UBP/UBF contains six circuits of inverters.
The pin allocation is same as TC7404UB and since the
operating current consumption is smaller, this is
suitable for the applications of CR oscillator
circuits, crystal oscillator circuits and linear

amplifiers in addition to its application as
D1P14(3D14A—P)

inverters.
Because of one stage gate configuration, the

propagation time has been reduced.

ABSOLUTE MAXIMUM RATINGS MIP1e(FI40B°F)

CHARACTERISTIC _|SYMBOL RATING unrT | PIN ASSIGNMENT
DC Supply Voltage | VDD | Vss-0.5"Vss+20 v
Input Voltage VIiN Vss -0.5+VDD+0.5
Output Voltage Vour | Vss-0.5~VpD+0.5 v
DC Input Current 1IN £10 mA
Power Dissipation | PD 300(DIP) /180 (MFP) mW
Operating T _ °
Temperature Range A 40 85 c
Storage
Temperature Range Tstg -65"150 °c

Lead Temp./Time 260°C - 10 sec
CIRCUIT DIAGRAM

1/6 TC4069UBP/UBF

Tso1

VoD

x x [{é)
INPUT O— Wy 0 OUTPUT
x L,

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4069UBP/UBF

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VpD 3 - 18 \J
Input Voltage VIN 0 - Vpp v

STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VpD UNITS
(v) | MIN. [Max. | mIn, [ Tvp. [Max. | MIN, | Max.
) 5 | 4.95| - | 4.95] 5.00] - | 4.95] -

High-Level |IOUT| <luA

v, - -

output Voltage | 'O |y oo 10 | 9.95| - |9.95{10.00 9.95

INT'ss 15 |14.95| - [14.95|15.00| - [14.95] -
v

e R I v K I ) IR el
Output Voltage Vyg=Y - 0. - -00} 0. - 0.
utput Toltag IN="DD 15| - |o0.05| - | o.00{0.05| - [o0.05

Von=4-6V 5 -0.2 | - |-0.16 - lo.12| -
VOH=2.5V
Output High 1 5 - - - - - -
OH | ygu=9.5V
Current v 10 [-0.5| - |-0.4 - o3| -
0H=l3.5V
15 |-1.4 | - 1.2 - o | -
Vin=Vss mA
VoL=0.4V 51 0.52] - |0.44 - |o.3| -
Output Low =0.
C“ P oL | 0LV 10|13 - |11 - Jo9o | -
rent =
ur Vor=1.5V 15 | 36| - |30 - 24| -
Vin=VDD .
\/ 0.5V 4.0 - | 4.0 - - 4.0 -
Input High ouT= > |
Vig VouT=1.0V 10 | 8.0 - | 8.0 - - 8.0 -
Voltage Vour=1.5V 15 120 - pi2.o | - | - 20| -
|Iout]| <lua v
*
XOUT““W s | - 1ol - | - "ol - | 1o
Input L =9,
niput Low vIL VOE; iaOZv w0 | = | 20| - - | 2.0] - | 2.0
0UT=13.
Voltage 15 - |30 - | -] 30| - |30
|Tout|<1uA

L}

mput | B | 1 | vpgmisy 18] - | 0.3] - | 105 0.3 - | 1.0
uA .

Current| "L" Iy | ViL=ov 18] - |-0.3] - |-10"5-0.3] - [-1.0

Level |
Quiescent 5 | - 1| - o001 1| - |7.5

Ipp | Vin=Vss> Ypp |10 | - 2 | - loo0yf 2| - |15 | A

Device Current * 15 _ 4 _ 0.002 4 _ 30

* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4069UBP/UBF
JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CpL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION ‘(]3])) MIN.| TYP. | MAX.{UNITS
Output Transition Time t 5 - | 130 | 400
] TLH 10 - 65 200
(Low to ngh) 15 - 50 160
Output Transition Time N 3 - | 100 | 200
THL 10 - 50 100
(High to Low) 15 _ 40 80
ns
Propagation Delay Time . 5 - | 100 | 180
) pLH 10 - | 60 | 120
(Low to High) 15 - 50 | 100
Propagation Delay Time 5 - 75 | 150
tonL 10 | - | 40 | 100
(High to Low) 15 - 35 80
Input Capacitance CIN - |7.5 15 | pF

IAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20ns

20ns

INPUT

90%
50%

OUTPUT

90%
50%
10%

Zl]': 90%
50%
10%

YTHL

TTLH
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4071BP/BF, TC4072BP/BF
TC4075BP/BF

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4071BP/TC4071BF QUAD 2 INPUT OR GATE
TC4072BP/TC4072BF DUAL 4 INPUT OR GATE
TC4075BP/TC4075BF TRIPLE 3 INPUT OR GATE

TC4071BP/BF, TC4075BP/BF and TC4072BP/BF are
positive logic OR gates with two inputs, three inputs
and four inputs respectively. As all the outputs of
gates are equipped with the buffer circuits of
inverters, the input/output propagation characteristic
has been improved and the variation of propagation
time caused by increase of load capacity is kept

minimum.

ABSOLUTE MAXIMUM RATINGS

1
DIP14 (3D14A-P)

14

1
MFP14 (F14GB-P)

LOGIC DIAGRAM

CHARACTERISTIC |SYMBOL RATING wit | PIN ASSIGNMENT  (TOP VIEW)
DC Supply Voltage | VDD Vss - 0.5 vVss +20 v TC4071BE/BF
Input Voltage VIN Vss -0.5~VpD+0.5 VEZ El% EBgl ES I% BS A3
19 [5] 6]
Output Voltage VouT | Vss-0.5vVpD+0.5 v
DC Input Current IIN +10 mA
Power Dissipation | PD 300(DIP) /180 (MFP) oW
Operating °
Temperature Range Tstg -65 " 150 °c
Lead Temp./Time Tsol 260°C - 10 sec TC4072BE/BF

VDp X2 A2 B2 C2 D2 NC

1/3 TC4075BE/BF

o] i3] 4] 9] ] ] [&]
1/4 TC4071BER/BF
X=A+B

D ox

B
1/2 TC4072BE/BF ILI li.l 'i! M Lf’_l LG_J m

A X=A+B+C+D X1 Al Bl C1 Dl NC Vgg

B X TC4075BE/BF

c

. VDD A2 B3 C3 X3 X2 C2

LIl Lo e o] Le] 17]

A2 B2 Al Bl Cl X1 Vgg
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4071BP/BF, TC4072BP/BF, TC4075BP/BF

RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
)C Supply Voltage VDD 3 - 18 \
[nput Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
o ° o
“HARACTERISTIC |SYMBOL| TEST CONDITION [VDDl——20°C 25°¢C 85  lN1TS
(V)| MIN. | MAX. | MIN.]| TYP. | MAX. | MIN.| MAX.
. [Tour|<1uA 5 [4.95| - | 4.955.00 | - | 4.95 -
;1gh It“e“;eit o v b 10 [9.95| - | 9.9510.00| - | 9.95| -
utput Voltage VIN=
P & IN"7SS» DD 115 j14.95| - |14.95015.00| - |14.95] - | o
o tevel | our| <1ua 51 - [0.05] - [0.00[0.05] - |0.05
e VoL ouTi=2¥ 10| - |o.os| - lo.000.05] - [0.05
e =
ueput Yo tag VIn=Vss 15| - Jo.05| - |o0.00|o0.05] - |o.05
] VoH=4. 6V 5 |-0.61| - |-0.51]-1.0] - |-0.42] -
Jutput High Vou=2. 5V
Current OH==- 5 -2.5| - | -2.1|-4.0] - |-1.7| -
Ion VOH=9.5V
(TC4072BP/BF) _ 10 (-1.5] - | -1.3-2.2| - | -1.1] -
VoH=13.5V
(TC4075BP/BF) 15 |=4.0] - | =3.4l-9.0| - 2.8l -
Vin=Vss, Vpp . ) . .
Sutput Low VoL=0. 4V 5]0.61| - | 0.51] L.5] - | 0.42] =
Surrent . VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
(TC4072BP/BF) oL | Vgr=1.5v
15| 4.0 - 3.4|15.0 | - 2.8 -
(TC4075BP/BF) ViN=Vss mA
dutput High zoﬂ=g-gz 5 [-2.0] - |-0.16 - |-0.12] -
Current OH=7- 0 |-o0 - ~0.4 _ -0. _
Ton | yop=13.5v 1 -3 3
(TC4071BP/BF) 15 [-1.4] - |-1.2 - | -1.0] -
Vin=Vss, Vpp
Jutput Low VoL=0. 4V 5 (0.52| - 0.44 - 0.36] -
Current VoL=0.5V 10! 1 - 1 - 0.9| -
ToL | vor=1.5V -3 -1 :
(TC4071BP/BF) Vin-Vss 15| 3.6 - 3.0 - 24 - |
e Vour=4.5V 51 3.5] - 3.5(2.75 | - 3.5 -
npu 1g =
vour=9.0v 10| 70| - 7.0 5.5 | - 7.0| -
Voltage VIy VouT=13.5V
15 {11.0| - | 11.0{8.25| - |11.0| -
. |Tour|<1pa v
Vour=0.5V, 4.5V 5 | - 1.5] - [2.25] 1. - 1.5
Input L -1. .
nput mow vour=1.0v, 9.0V} ;o | _ 3.0 - | 4.5] 3.0] - | 3.0
Voltage ViL Vour=1.5V,13.5V] . 675 | 4.0 00
|IOUTl<1UA 15 - .0 - . . - .
Input | Beoer| I | vs=18V 18- | 01| - [10-5] 01| - | 1.0 )
UEAL M.
Corrent \"L | Trp | vyp=ov 18| - [-0.1] - k1073]-0.1] - {-1.0
Quiescent 5| - ]0.25| - [0.001]0.25].- | 7.5
) Ipp | vin=Vss, Vpp |10 | - 0.5| - Jo.oo1| o.5| - | 15 | wA
Device Current * 15 | - 1.0| - Jo.002| 1.0{ - | 30
* All valid input combinations.
237 TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4071BP/BF, TC4072BP/BF, TC4075BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS  (Ta=25°C, Vgg=0V, CL=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp(V) | MIN. TYP. MAX. | UNITS
Output Transition Time 5 - 80 200
(TC4072BP/BF) tTLH 10 - 50 100
(TC4075BP/BF) 15 - 40 80
Output Transition Time 5 - 80 200
(TC4072BP/BF) tTHL 10 - 50 100
(TC4075BP/BF) 15 - 40 80
5 - 130 400
Output Transition Time trh 10 - 65 200
(TC4071BP/BF) ¢ 15 - 50 160
5 - 100 200
Output Transition Time — 10 - 50 100
(TC4071BP/BF) 15 - 40 80
P tion Delay Time > ~ 130 300
ropaga
pag tpLH 10 - 75 | 150
(TC4071BP/BF) 15 - 65 130
ns
5 - 150 300
ti Del Ti

Propagation Delay Time tpHL 10 _ 75 150
(TC4071BP/BF) 15 - 65 130
5 - 115 250

Propagation Delay Time
pag y tpLH 10 - 45 120
(TC4072BP/BF) 15 - 30 90
. . 5 - 115 250

Propagation Delay Time
Pag y tpHL 10 - 45 | 120
(TC4072BP/BF) 15 - 30 90
5 - 95 250
Propagation Delay Time toLH 10 _ 40 120
(TC4075BP/BF) 15 - 30 90
P . Delay Ti 5 - 95 250
ropagation ay Time tpHL 10 - 40 120
(TC4075BP/BF) 15 - 30 90

Input Capacitance CIN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20 20
CIRCUIT WAVEFORM =2 -
90%
INPUT 50%
_ a%
TTHL
So%
50%
OUTPUT 10%

tpLH TpHL
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TC4073BP/BF, TC4081BP/BF
TC4082BP

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

C4073BP/TC4073BF TRIPLE 3 INPUT AND GATE
C4081BP/TC4081BF QUAD 2 INPUT AND GATE
C4028P DUAL 4 INPUT AND GATE

TC4081BP/BF, TC4073BP/BF and TC4082BP are posi-
ive logic AND gates with two inputs, three inputs and

our inputs respectively.

ince all the outputs of these gates are equipped with
he buffer circuits of inverters, the input/output
ropagation characteristic has been improved and
ariation of propagation time caused by increase of

oad capacity is kept minimum.

3SOLUTE MAXIMUM RATINGS

DIP14 (3D14A-P)

S

MF‘PIAL (F14GB-P)

PIN ASSIGNMENT (TOP VIEW)

CHARACTERISTIC |SYMBOL RATING UNIT
> Supply Voltage | VDD | VYss-0.5"Vss+20
wput Voltage VIN Vss - 0.5+ VDD +0.5
itput Voltage VouTr | Vss-0.5"VppD+0.5 v
> Input Current IIN £10 mA
wer Dissipation | PD 300(DIP) /180 (MFP) oW
)erating T _ °
:mperature Range A 40 85 ¢
:orage
:mperature Range Tstg -65 150 °c
:ad Temp./Time Tsol 260°C - 10 sec
JGIC DIAGRAM
73 TC4073EP/BF

A X=A.B-C

B X

c
4 TC4081BP/BF

A X=A-B

ro [ —>——————0x
‘% TC4082BP

A

B X=A-B-C-D

G X

D

TC4073BE/BF
VDD A3 B3 C3 X3 X2 C2

U

42 B2 Al Bl Cl X1 Vgg

TC4081BE/BF

Vpp a4 B4 X4 X3 B3 A3

Al Bl X1 X2 B2 AR Vgg

TC4082BP

LI T2 L] e T [T T

X1 Al Bl Cl D1 NC Vgg
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. TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4073BP/BF, TC4081BP/BF, TC4082BP

RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VpD .V
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

- Vo3 —-40°¢ 25°C 85°C | i
ARACTERISTIC |SYMBOL | TEST CONDITION |\BY mre T e T rvo T wan. | wim. | vax,

L Tour|<luA 5 | 4.95 - | 4.95] 5.00 - | 4.95] -

‘;ﬁhuteziitage Vo ITour | 10 | 9.95 - |9.95/10.00] - |9.95| -

P VIn=Vop 15 |14.95] - |14.95{15.00] - |1s.95| - |

- Tour| <1pA 5| - |0.05] - | 0.00[0.05] - ]0.05
Low-Level VoL I our| 10| - Jo.0os| - | 0.000.05] - Jo.05
Output Voltage VIN=V V.

ss» V/pp 15| - Jo.05| - | 0.00{0.05| - Jo.05
Vor=4. 6V _ - - - - _

Output High vgg=2.sv 5 [-0.61 0.51| -1.0 0.42
5 | -2.50 - |-2.1| -4.0] - |-1.7] -

Current Ton VoR=9. 5V 2.5 1{ -4.0 1.7
(TC4073BP/BF) Vou=13.5V 10 | -1.5| - | -1.3] -2.2] - |-1.1] -
(TC4082BP/BF) T—— 15 | -4.0] - |-3.4{ -9.0] - |-2.8] -

Output Low ¥OL=8.Q¥ 51 0.61 - 0.51f 1.5 - 0.42} -

Current ToL VOL;I'SV 10| 1.5 - 1.3| 3.8 - 1.1 -
(TC40738P/BF) T 15 | 4.0 - | 3.4{15.00 - | 2.8| -
(TC4082BP/BF) Vin=Vss, Vpp . : * ’ mA

Vor=4. 6V ‘

Output High v2§=9 oy 5 | -0.2| - Lo.16 - |-0.12] -
Current Ioy Vou=13. 5V 10 | -0.5{ - -0.4 - -0.3f -
(TC4081BP/BF) VIN=VDD 15 | -1.4f - -1.2 - -1.0{ -

VoL=0.4V 5 | 0.52] - |o0.44 - Jo0.3]| -

Output Low VoL=0.5V
Current Tow | vorel.sv 10 | 1.3] - 1.1 - 0.9 -
(TC4081BP/BF) VinVes. Vop 1% | 36| - 3.0 - 2.4| -

’
ot e Vour=0.5V, 4.5V 5 | 3.5] - 3.5] 2.75] - 3.5] -
npu 1gl VoyTr=1.0V, 9.0V
10 | 7.0 - 0] 5.5 - 0] -
Voltage VIH | voyr=1.5V,13.5V 7.0 3 7.0
15 | 11.0| - |[11.0| 8.25| - |11.0| -
|Toyt|<1ua v
Vour=0.59 - 5| - . 5] - .
Input Low Vggiﬂ (5)v 5 1.5 2,25 1 1.5
Voltage ViL | yorroy sy 10 - |30] - 4.5 - |30
15 | - | 40| - [6.75] 4.0 - |4.0
[TouT|<luA
Ty tt
Input 'g Ity | Vig=18V 18| - toa1]| - J13o1|- |10
:evel W
Current | "L" -5
Level] IIL | VrL=0v 18 | - |-0.1| - }107°}-0.1| - 1.0
Quiescent j s | - [ o0.25] - Jo.o01| 0.25] - | 7.5
) Iop | VIN=Yss, Vb {10 | - | o.5| - [o.001| 0.5 5 | ™

Device Current * 15 { - | 1.0] - Jo.o02| 1.0 - |30

*All valid input combinatioms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4073BP/BF, TC4081BP/BF, TC4082BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)

CHARACTERISTIC SYMBOL TEST CONDITIONS Vpp(V)| MIN. TYP. MAX. | UNITS
Output Transition Time 5 - 80 200
(TC4073BP/BF) tTLH 10 - 50 100
(TC4082BP/BF) 15 - 40 80
Output Transition Time 5 - 80 200
(TC4073BP/BF) tTHL 10 - 50 100
(TC4082BP/BF) 15 - 40 80
Output Transition Time > - 130 100
utput Transiti im trin 10 - 65 200

(TC4081BP/BF) 15 - 50 160
Output Transition Time . 1(5) - lgg igg

t -
THL

(TC4081BP/BF) 15 - 40 80

Propagation Delay Time > - 115 250
tpLH 10 - 50 120
(TC4073BP/BF) 15 - 35 90 ns

. . 5 - 115 250
Propagation Delay Time tpHL 10 _ 50 120
(TC4073BP/BF) 15 - 35 90
5 - 160 300

ion Delay Ti
Propagation Delay Time tpLH 10 - 80 150
(TC4081BP/BF) 15 - 70 130
5 - 160 300

rop: i lay Ti
Propagation Delay Time tpHL 10 _ 80 150

(TC4081BP/BF) 15 - 70 130
» ] Del 5 5 - 110 250
ropagation Delay Time t1m 10 - 50 120

(TC4082BP) P 15 - 35 90

. . 5 - 110 250
P tion Delay Time
ropaga 4 tHHL 10 - 50 | 120

(TC4082BP) 15 - 35 90
Input Capacitance CIN - 5 7.5 pF
CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT WAVEFORM 20ne _20ne
1 TR
50% o
: T ner Mo Nam
—p— outPUT “pLE “pHL
P.o = s 3
) INPUT | i 90% 0%
L. | C;=50pF 5 50%
= 0%
I Vas J: OUTPUT Lo% 10%
LTLH LTHL
t f
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I . recrATED LT TEGHNICAL DATA

TC4076BP

SILICON MONOLITHIC

C2MOS DIGITAL INTEGRATED CIRCUIT

TC4076BP 4-BIT D-TYPE REGISTER

ITC4076BP is the register which consists of four D type]
flip-flops having 3-stage outputs, and these four
flip-flops are controlled by common CLOCK input and
RESET input. .
When both of INPUT DISABLE inputs G1 and G2 are at 3
"L", data inputs D1 through D4 are stored in F/F's at
the rising edge of CLOCK input, and with other
combination of Gl and G2, the previous conditions of 16
F/F's are retained even if the rising edge of CLOCK 1
occurs, When both of OUTPUT DISABLE inputs M and N DIP 16(3D16A-P
are at "L", the outputs of flip-flops appear at Q1 A—P)
through Q4 outputs, and with any other combinations
of M and N, the outputs have high impedance. RESET is
active with "H" level.
MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VpDp Vgs-0.5~Vgs+20 \ oureur | NR1 Vop
Input Voltage VIN Vgs-0.5~Vpp+0.5 v DISABLE| yy2 RESET
Output Voltage Vour Vss-0.5~Vpp+0.5 v Q1 3 DATA)
DC Input Current IIN *10 mA Q204 DATA2
Power Dissipation Pp 300 uity ls DATAg
i A DATA
gperanng Temperature TA 40 ~85 °c 4 4
ange CLOCK §7 G2| paTa 1IN
Storage Temperature Tetg —65~150 oc ves s G, | DISABLE
Range
Lead Temp./Time Tsol 260°C *+ 10 sec (Tor VIEW)
LOGIC DIAGRAM TRUTH TABLE
u oTF DATA IN OUTPUT
N DIs N DISABLE DISABLE
DS [RESET|CLOCK] DATA Qp+1
CLOCK@—D“—-‘{) Gy | Gp M| N
pu it H
RESET@—Do— Lok i = x | = | = | = s | % z
- DIs
G 9.' R # * * ® * *® H HZ
B y
a2 (29 ) 1 H * | * | » | %]l L | L | L
DIS T
14) R L L * * * L L Q,
DATA) ‘%D__ D " Do O F n
DATAZ tHCK IS Qg L H|* | *» | L]L) G
L F =8| % |v|L| g
7+ IS v | Flo]ola| o]l =
'-I:%D———D B L | FT]luvjrlr|nf{L] w
DATAs@ L +CK DIS Qg L H|{#®|%|%|{L|L]| gy
L INERERE R EEEN S
5' % JD S DIS Qp+) © NEXT STATE of Qp
DATM@ Ueox 9 Is A HZ : HIGH IMPEDANCE
. + * : Don't care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4076BP
RECOMMENDED OPERATING CONDITIONS (vssS=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - VpDp \Y
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
SYM- ~— -40°C 25°C 85°C
CHARACTERISTIC |- - |TEST CONDITION [VcC UNIT
BOL (V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
iighoLevel |TouT | <Lué 5| 4.95| - 4.95| 5.00| - 4.95 -
Output Voltage VOH |y e=vss, VoD 10| 9.95| - 9.95(10.00| - 9.95 -
15{14.95| - |14.95/15.00( - |14.95| - v
5| - 0.0 - 0.00| 0.05| - 0.05
Low-Level ITout | <lsa >
Output Voltage | VOL VIx=Vss, VDD 10 - 0.05| - 0.00| 0.05| - 0.05
15 - 0.05 - 0.00| 0.05| - 0.05
Vou=4.6V 5|-0.61| - [-0.51] -1.0{ - |-0.42| -
VoH=2.5V | 5| -2.5] - -2.1| -4.0| - -1.7| -
Output High - _ _ _ _ _ _ _
Curront 10H|Von=9. 5V 10| -1.5 1.3| -2.2 1.1
VOH=13.5V 15| -4.0| - -3.4| -9.0| - -2.8| -
Vin=Vss,Vpp mA
VoL=0.4V 5| 0.61| - 0.51 .50 - 0.42| -
Output Low Ly |VOL=0.5Y 10| 1.5 - 1.3 - 1.1 -
Current oL
VoL=1.5V 15| 4.0 - 3.4| 15. - 2.8 -
ViN=Vss,Vpp
VoyT=0.5V, 4.5V| 5[ 3.5 - 3.5| 2.75 - 3.5 -
Input High V| YOUT=1-0V, 9.ov| 10| 7.0| - 7.0| 5.5| - 7.0 -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0] -
1IoyT ! <1leA v
Vour=0.5V, 4.5v| 5| - 1. - 2.25) 1.5 - 1.5
Input Low v Vour=1.0V, 9.0V| 10| -~ 3. - 4.5 3.0 - 3.0
Voltage 1L
VouTr=1.5V,13.5V| 15| - 4. - 6.75 - 4.0
1 ToyF | <1leA
e 0-5| 0.1 1.0
Input Level I1H|Vig=18V 18| - 0.1} - 1 . - . "
Current (K
= - - - |-10-5] -o0. - -1.
Level | IIL|VIL=0V 18 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4076BP
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
———ty - o o o
CHARACTERISTIC gg?: TEST CONDITION |Vpp A07C 5°¢ 8¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX MIN.| MAX.
3-State |"H" - —4
Output Level Ipy|VouT=18V 18| - 0.4 10 0.4 - 12 "
Leakage ["L" _ _
corrent | Level| IDL|Vour=ov 18| - [-0.4 -10-4|-0.4 | - | -12
5({ - 5 0.005 5 - 150
Quiescent Device - _ _
Current Ipp|VIN=Vss,VpD 10 10 0.010| 10 300 | A
15 - 20 0.015 20 - 600
+# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, CL=50pF)
CHARACTERISTIC SYMBOL [ TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
5 - 250 600
Propagation Delay Time tpLH 10 _ 95 250 ns
(CLOCK - Q) toHL
P
15 - 65 180
5 - 230 460
Propagation Delay Time _
(RESET - Q) tpHL 10 90 200 ns
15 - 60 150
Three State Disable toHz 5 - 100 300
Time PRE IRp=1ko 10 - 45 120
(OUTPUT DISABLE - Q) tpLz
15 - 35 90
ns
Three State Disable . 5 - 110 300
Time PZH g —1ka 10 - 40 150
(OUTPUT DISABLE - Q) tpzL
15 - 30 120
5 3 7 -
Max. Clock Frequency fcL 10 21 - MHz
15 24 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4076BP
J)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VsS=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION VoD (V) MIN. TYP. MAX. UNIT
5 - 70 200
fin. Clock Pulse Width tw 10 - 25 100 ns
15 - 20 80
5 - 100 200
fin. Pulse Width
(RESET) twH 10 - 40 80 ns
15 - 30 60
fax. Clock Input Rise ¢ 5 20 - -
*ime. rCL 10 2.5 - - 28
fax. Clock Input Fall tfcL
lime. ) 15 1.0 - -
5 - 75 150
fin. Set-up Time
(DATA - CLOCK) tsy 10 - 30 60 ns
15 - 20 40
fin. Set-up Time 5 - 100 200
(DATA INPUT DISABLE tsy 10 - 40 80 ns
- CLOCK) 15 - 25 50
[nput Capacitance CIN - 5 7.5 pF

JAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1

CLOCK

20ns 20ns
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4076BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 2 WAVEFORM 3
20nse 20ns
PUT 0%
OUTPU 50% «150% RESET
DISABLE ,Z_ 104 \ 0%
] % 90%
Q 0% Q
tpLz tpzL | [*pHL
90%
Q
10%
tpHZ tpzH
WAVEFORM 4
20ns
L £50%
DATA >< 50%
10%
20ns
-t
0%
DATA INPUT Z 50%
DISABLE 104
20mns 20ns
90%
CLOCK 50% 50%
10% 10%
tsu sy
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC 0 / B
SILICON MONOLITHIC 4 7 7BP F

TC4077BP/TC4077BF QUAD EXCLUSIVE-NOR GATE

The TC4077BP/BF is quad exclusive-NOR gate.
Since all the outputs are provided with the buffers

of two stage inverters, the input/output voltage .
characteristics have been improved. Thus an increase

in propagation delay time caused by an increas in

load capacity is kept to a minimum. 1
Therefore, this gate can -be widely applied to digital 1

comparators, parity circuits, etc.
DIP14(3D14A-P)

14%
1

MAXIIUM RATINGS -

CHARACTERISTIC SYMBOL RATING UNIT MFP14(Fi4GB-F)
DC Supply Voltage Vpp Vgs—-0.5 ~Vss+20 v
Input Voltage VIN Vgs-0.5~Vpp+0.5 v PIN ASSIGNMENT
S

Output Voltage Voutr |Vss-0.5~Vppt+0.5 v Ay E 14| VoD

e

Power Dissipation Pp 300 mW
- X E 12] By
Operating Temperature °
Range TA -40~85 C x E j
2 43 1| Xe

DC Input Current IIN +10 mA By E
2 2

Storage Temperature

Range Tstg -65~150 - °c By E 10 | x5

Lead Temp./Time ‘Tsol 260°C - 10sec Az E E:]Bs

LOGIC DIAGRAM Vss E EAS
(TOP VIEW)

TRUTH TABLE

4 INPUTS OUTPUT

% A B X

L L H

® L H L

H L L

H H H

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VpDp 3 - 18 \Y
Input Voltage Vin 0 - Vpp \i

247 TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4077BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

— ° ° °
CHARACTERISTIC :gf‘ TEST CONDITION |Vppp—ot0"C 25°C 85°C UNIT
)| MIn.| max.| min.| Tve.| max.| MIN.| MmaX
pighetevel oy | <1h 5 | 4.95| - | 4.95| 5.00] - | 4.95 -
ourpat Voltage | VOH|vinevss,vpp 10 | 9.95| - | 9.95]10.00] - | 9.95 -
‘ 15 |14.95| - |14.95|15.00] - |14.95 -
v
el S s| - ] o.0s] - | o.00] 0.05f - | o.05
ourpur voltage | YOL|vin=vss.vop 10| - | o005 - | 0.00 0.05j - | o.05
15| - | o005 - | o0.00 0.05f - | 0.05
Vor=4.6V 5 |-0.61| - |-0.51] -1.0] - |-0.42] -
Vou=2.5V s | -2.5] - | -2.1| -4.0] - | -1.7] -
Output High - _ _ _ _ _ _ _
ourput Tou| Vou=9. 5V 10 | -1.5 1.3 -2.2 1.1
Vor=13. 5V 15 | -4.0| - | -3.4| -9.0| - | -2.8] -
Vin=Vss,Vpp
VoL=0.4V s | o0.61] - | 0.51] 1.5 - | 0.42 - | ™
Output Low ToL VorL=0.5V 10 1.5) - 1.3 3.8] - 1.1 -
Current VoL=1.5V 15| 4.0] - 3.4 15.0] - 2.8 -
VIN=Vss, VDD
VouT=0.5V, 4.5V 5 | 3.5 - 3.5 2.75| - 3.5 -
Input High vy VOUT=1.0V, 9.0v|10 | 7.0} - 7.0 5.5 - 7.0 -
Voltage Vour=1.5v,13.5v|15 | 11.0| - | 11.0| 8.25 - | 11.0| -
lIoyT 1< 1zA
VouT=0.5v, 4.5v| 5| - | 1.5] - | 2.25] 1.5 - v
Input Low VIL Vouyr=1.0v, 9.0V|10 - 3.0 - 4.5 3.0 -~
Voltage Vour=1.5v,13.5v|15 | - 4.0 - | 6.75| 4.0 -
l1oyT! <1ezA
I'H" _ _
Input Level I1y| VIg=18v 18 - 0.1} - 10-5| 0.1} =~ 1.0 "
Current L 5
Lever | TTLfvIL=OV 18| - | -0.1f - |-105] -0.1] - | -1.0
5| - 1 - |o.o01 1 - 7.5
Quiescent Device o _ _ _
Current Ipp{ VIN=VSS, VDD 10 2 0.001 2 15| wA
*® 15 - 4 - |0.002 4 - 30
% All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4077BP/BF
JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Jutput Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
ns
5 - 80 200
Jutput Transition Time 10 so
t - 100
(High to Low) THL
15 - 40 80
5 - 130 280
. . . tpLH
Propagation Delay Time . 10 - 60 130 ns
HL
P 15 - 50 | 100
Input Capacitance CIN - 5 7.5 pF
CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
CIRCUIT WAVEFORM
20ns 20ns
7] _;90% j; 90%
PULSE INPUT Z 50% %50%
GENERATOR — 0% (10%
UTHL CTLH
=—{5 0%
OUTPUT 50%
0%
TpHL
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC 407SBP / BF C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4Q78BP/TC4078BF 8-INPUT NOR/OR GATE

The TC4078BP/BF is 8-bit positive lpgic NOR/OR gate.
Since each output of this gate is provided with a
buffer, the input/output voltage characteristics have
been improved, allowing noise immunity to be
elevated; thus, the variation of propagation delay
time due to the increase in load capacity is kept to

the minimum.

MAXINUN RATINGS

pr Y

1
DIP14(3D144a-P)

g

LOGIC DIAGRA'!

CHARACTERISTIC SYMBOL RATING UNIT !
DC Supply Voltage VDD Vgs-0.5~Vss+20 UFFLE(FLa0BF)
Input Voltage VIN Vss-0.5~Vpp+0.5
Output Voltage Vour |Vss-0.5~Vppt0.5 v PIN ASSIGNHMENT
DC Input Current ' IIN 110 mA L
-|Power Dissipation Pp 300(DIP)/180(MFP) | mW K E 1] Vop
(;z:;zting Temperature Ta -40~85 oc a E EI ;
Sstgzge Temperature Tstg —65~150 °c B [a4 2] u
Lead Temp./Time Tsol 260°C - 10sce ¢ E lja

we [¢]] Ak
Vss[z 8 | ne

c (TOP VIEW)
D
E
F
¢
H
RECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL ! MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VpD \'
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4078BP/BF
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
SYM- ] -40°C 25°C 85°C
CHARACTERISTIC TEST CONDITION|VDD UNIT
OL (V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX
on] < 1u 5| 4.95( - 4.95| 5.00| - | 4.95| -
PR 0 o
iigh Le},’ei o 10| 9.95| - | 9.95|10.00] - | 9.95| -
Jutput Voltage VIN=VsS,VpD
15(14.95| - |14.95[15.00| - |14.95| - v
oun ] <1ua s| - [ o0.05] - 0.00| 0.05] - | 0.05
ow= ouT
-ow-Level VoL 10| - |o.05] - | o0.00|0.05| - | 0.05
Jutput Voltage VIN=VSS,VDD 0.05 0.00| 0.0 0.05
15| - . - . . - .
Vou=4.6V 5|-0.61| - |-0.51] -1.0 - [-0.42| -
Vou=2.5V 5| -2.5| - | -2.1| -4.0| - | -1.7| -
Jutput High - _ _ _ _ _ _ _
LA IoH|Vor=9.5V 10| -1.5 1.3] -2.2 1.1
Von=13.5V 15| -4.0| - | -3.4] -9.0| - | -2.8] -
VIN=VsS, VDD
VoL=0. 4V s| 0.61] - | 0.51| 1.5| - | o0.42] - | ™
Jutput Low ToL VoL=0.5V 10 1.5( - 1.3 3.8 - 1.1} -
surrent VoL=1.5V 15| 4.0 - 3.4| 15.0| - 2.8 -
ViN=Vss, VDD
Voyr=0.5V, 4.5V| 5| 3.5| - 3.5| 2.75 - 3.5 -
Input High vyg|VoUT=1-0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Joltage Voyr=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1Igyr] <1zA
Voyr=0.5V, 4.5V| 5| - 1.5 - | 2.25] 1.5| - 1.5] Y
[nput Low Voyr=1.0V, 9.0V| 10| - 3.0 - 4.5 3.0 -
vy, |YOUT
loltage Vour=1.5V,13.5V| 15| - 4.0 - | 6.75| 4.0| - 4.
1Toyt | <1zA
"H'I
I1H|Vig=18V 18| - 0.1 - 10-5| 0.1 - 1.0
Input Level IH| VIH 2A
Jurrent " _ _5 _ _
Level I7p|Vip=0V 18| - -0.1 - 10 -0.1 1.0
5/ - | o0.25] - Jo.oo01]| o0.25] - 7.5
Juiescent Device " _ _ _
Surrent Ipp|VIN=VsS,VpD 10 0.5 0.001 0.5 15| »A
* 15 - 1.0 - |0.002| 1.0{ - 30
# All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4078BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC , |SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
ns
5 - 80 200
Output Transition Time 10 S0 00
t - 1
(High to Low) THL
15 - 40 . 80
5 - 170 340
. . tpLH
Propagation Delay Time 10 - 70 140 ns
tpHL
15 - 50 110
Input Capacitance CIN - 5 7.5 pF
CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
CIRCUIT WAVEFORM
20ns 20ns
VD INPUT Z 50% 50%
F—10% &10%
‘TL?]
PULSE INPUT - ] S50%
GENERATOR OUTPUT OUTFUT J 50%
10%
T pHL
CL=50pF _ LTHL
9 0%
> Vss ll OUTPUT K 50%
1 0%
| *pHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC4085 BP
SILICON MONOLITHIC

'C4085BP DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE

TC4085BP contains two circuits of AND-OR select
jates and the outputs are inverted. The circuit
:onsists of two 2 input AND gates and one NOR gate,
ind the logical equation of the output is as follows.

OUT = A*B + C+D + INH

If INH input is set at "H", the select operation
is inhibited having OUT='"L", so that this input can
e used as an expander terminal for connecting
[C4081B, etc.

DIP14(3D14A-P)

BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING unrT | PAN ASSIGNMENT
)C Supply Voltage | VDD | Vss-0.5"Vss+20 v
nput Voltage viN | Vss-0.5~VDD+0.5 v S

= B 1] vpp

jutput Voltage Vour | Vss-0.5~VpD+0.5 v
)C Input Current IIN +10 mA S R
ower Dissipation | PD 300 oW | our1 |3 12} ¢,
Jperating - °
‘emperature Range Ta 4085 ¢ ourz |« n ] INHIBITZ
itorage °
‘emperature Range Tstg -65 150 c az s 10] 1nEIBITL
.ead Temp./Time Tsol 260°C - 10 sec B2 | s o] bz
.0GIC_DIACRAM ves |7 o] oz

(TOP VIEW)

oo x>

INH

U O w >
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4085BP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage . ViN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VpD UNITS
(V) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN, | MAX.
. 5 | 4.95| - | 4.95} 5.00] - | 4.95] -
High-Level I <1luA °
& vou | Tour] 10 | 9.95] - |o9.95/10.00] - |9.95| -
Output Voltage Vo=V, v
IN“Vss: VDD 15 [15.95| - [14.95[15.00[ - |14.95] - v
- . - .00/ 0.05| - |0.05
Low-Level Vo | Jtour|<tuA 13 g 8153 8 80 2 05 0.05
Output Voltage Vin=V \Y - . - . . - -
P & INYss» *DD 135 | _ |o.05| - | 0.00[0.05| - |o0.05
Von=4.6V 5 |-0.2 | - |-0.16 - |-0.12] -
Vou=2.5V
Output High 1o OH 5| - | - - - .
Von=9.5V 10 |-0.5| - |-0.4 - |-0.3 | -
Current V. o=13.5V
OH™">- 15 |-1.4 | - |-1.2 - |-1.0 | -
Vin=Vss, Vop
VoL=0.4V mA
: 51 0.52] - | 0.44 - |o0.3) -
Output Low Vors0.5v
IoL 10 | 1.3 - 1.1 - |09} -
Current VorL=1.5V
15 | 3.6 | - 3.0 - |24 -
Vin=Vss, VDD
Voyr=0.5V, 4.5V
Input High ouT » 5 (3.5 - 3. 2.75 - 3.5 | -
Vig Your=1.0V, 9.0V\ 10 | 70 - |7.0| 5.5 - | 7.0 -
Voltage =
& Vour=1.5V,13.5V) 15 |17 o | - f11.0 | s.25 - |11.0 | -
|IouT| <1uA v
Vour=0.5V, 4.5V 5 | - |1.5 - | 2.25/1.5 - |15
Input Low Vour=1.0V, 9.0V| 4, - |30 _ 4.5 | 3.0 - |30
v =
Voltage IL 1 VoUT=1.5V,13.5V| 15 | _ |40 | - | 6.754.0 | - |4.0
|Tour| <luA
nyn
Input "Eevel I1H | Vyg=18v 18 - (0.3 - 10-5{ 0.3 - |1.0
HA
Current| "L¥ 1 V17 =0V -5
Level 1L | ViL 18| - [-0.3] - [|-1077-0.3] - |-1.0
Quiescent 5 - 1 - 10.001 1 - 7.5
Ipp | Vin<Vss>» Vpp {10 | - | 2 - lo.001| 2 - 15| A
Device Current % 15 _ 4 _ 0.002 & _ 30

* All valid input combinatioms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4085BP
JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION VDI).') MIN. | TYP. | MAX. [UNITS
(v
Jutput Transition Time 5 - 130 | 400
(Low to High) tTLH 10 - 65 | 200
15 - 50 160
jutput Transition Time ¢ 5 - 100} 200
THL 10 - 50 100
(High to Low) 15 - 40 80
, ) . 5 | - [290 |00
ropagation Delay Time tpLH 10 _ 110 | 220
(A, B, C, D-0UT) 15 | - 75 | 160
ns
. : 5 - 275 600
‘ropagation Delay Time
pag EpHL 10 | - [100 |220
(4, B, C, D-0UD) 15 | - | 70 | 160
. : 5 - 230 460
' t Del Time
ropaga IOHT ay 1im tpLH 10 _ 90 ]_80
(INH - OUT) 15 _ 60 120
. . 5 - 210 460
ropagation Delay Time €oHL 10 - 80 180
(INH - 0OUT) 15 - 55 120
nput Capacitance CIN - 5 | 7.5 | pF

AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20{15 20ns
?E 90% 1} 90%
INPUT 7 50% N 50%
R 10% L
tTHL STLH
[ 0%
OQUTPUT 50% 50%
10% 10%
T pHL | TpLH
T
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TC4086BP

SILICON MONOLITHIC

— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT

TC4086BP EXPANDABLE 4-WIDE 2-INPUT AND-OR-INVERT GATE

TC4086BP contains four 2 input AND gates and one OR
gate which logically adds (OR) all the AND gates
having an expander input to form AND-OR-select gate,
and the output is inverted.

INH/EXP input and ENABLE/EXP input are the expander
inputs to connect other AND gates and select gate and
these can be used as INHIBIT input to inhibit the
select operation besides of the expander function.

MAXIMUM PATINCS

14

1

DIP 14 (3D14A-P)

PIN ASSIGHMEIT

CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vpp Vgs-0.5~Vgs+20 \Y
Input Voltage VIN Vgs-0.5~ Vpp+0.5 v
Output Voltage Vour |Vss-0.5~Vppt+0.5 v
DC Input Current ITN 110 mA
Power Dissipation Pp 300 mW
Operating Temperature Ta —40~ 85 °c
Range
Storage Temperature —6E ~ °
Range Tstg 65~150 C
Lead Temp./Time Tsol 260°C - 10sec
CIRCUIT DINGRAHM
VoD
ENABLE,” EXP
®—{>: INHIBIT/ EXP
—

iﬂh

F E

e s e
i 1

A B ¢ D E F G H

1

=

o
—
T
e
T 7 L

[
|

| oo o T

Lo -

o

NC

Vss

(TOP VIEW)

ENABLE/ EXP
INHIBIT/ EXP

LOGIC DIAGRAN

INHIBIT/ EXP

]

e " U a o>

ENABLE/EXP

J = INH+ENABLE +
A+B+C-D+E-F+G-1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4086BP
COMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VDD 3 - 18 \"
but Voltage VIN 0 - VpDp \
ATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
" ] ° ° °
JARACTERISTIC ;gf’ TEST CONDITION |VDD —407¢ 25°C 85°C UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
o] < Lua 5| 4.95| - | 4.95| 5.00| - | 4.95| -
- 0 o
sh Lezei vou!l. %% 10 9.95{ - | 9.95/10.00] - | 9.95| -
tput Voltage VIN=VSS, VDD
15|14.95| - |14.95|15.00| - [14.95] - v
o] < 1a 5{ - |o0.05] - | 0.00] 0.05{ - | 0.05
- <lu
w-Level vo| YT 10| - |o.05] - | o.00| 0.05| - | 0.05
tput Voltage ViN=Vss, VDD ¢
15| - | 0.05{ - | 0.00| 0.05| - | 0.05
Vou=4. 6V 5/-0.61| - |-0.51| -1.0] - [-0.s2] -
VoR=2.5V 5| -2.5{ - | -2.1| -4.0| - | -1.7] -
;s:ﬁtﬂlgh Ton|Vor=9.5v 10| -1.5| - | -1.3] -2.2| - | -1.1] -
Vop=13.5V 15| -4.0{ - | -3.4| -9.0| - | -2.8 -
VIN=Vss,Vpp
Vor=0.4V s o.61] - | 0.51] 1.5] - | 0.42] - | ™
tput Low Loy |VOL=0.5V 10| 1.5| - 1.3 3.8/ - | 11| -
rrent oL
VoL=1.5V 15| 4.0 - 3.4| 15.0| - 2.8 -
VIN=Vss, VDD
Voyr=0.5V, 4.5V 5| 3.5] - 3.5| 2.75] - 3.5 -
put High Vi Voyr=1.0V, 9.0V{ 10| 7.0 =~ 7.0 5.5 - 7.0 -
ltage vour=1.5v,13.5v| 15| 11.0] - | 11.0{ 8.25| - | 11.0| -
1IgpT! <1leA
Vour=0.5V, 4.5V] 5| - 1.5 - | 2.25] 1.5] - 15 Y
put Low VoL Voyr=1.0V, 9.0V|{ 10| - 3.0 -~ 4.5 3.0 - 3.0
1tage Vour=1.5V,13.5V| 15| - 4.0 - | 6.75 4.0l - 4.0
1IoyT | <1lxA
"Nyytt
H Ig|Vig=18V 18] - 0.1 - | 105 o0.1] - 1.0
iput Level s
irrent | "L" _ -5 _
Level | IIL|VIL=OV 18 0.1 10 0.1 1.0

257 TOSHIBA



TOSHIBA INTEGRATED Cl

TC4086BP

IRCUIT TECHNICAL DATA

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

lsym-

———— o o o
CHARACTERISTIC |- " | TEST CONDITION|VpD -40%c 25°¢ 85°¢ UNI
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 1 - ]0.001 1 - 7.5
i t Devi
gzne_zliin evice Ipp|VIN=VsS, VDD 10| - 2 - 0.002 2 - 15 nA
*
15| - 4 - 10.004 4 - 30
% All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cyp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vop (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
t 10 - 50 100
(Low to High) TLH
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
Propagation Delay Time 3 - 110 430
(DATA - OUT) tpLH 10 - 45 180
15 - 30 120
ns
5 -
Propagation Delay Time 110 450
(DATA - OUT) tpHL 10 - 45 180
15 - 35 120
Propagation Delay Time 3 - & 300
(INHIBIT - OUT) tpLH 10 - 3 120
15 - 25 80
ns
Propagation Delay Time 3 - 70 300
(INHIBIT - OUT) CpHL 10 - 30 120
15 - 25 80
5 - 95 300
Propagation Delay Time
tpLH 10 - 40 120
(ENABLE - OUT)
15 - 30 80
ns
5 - 90 300
Propagation Delay Time
tpHL 10 - 40 120
(ENABLE - OUT)
15 - 30 80
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4086BP

IAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20ns

DATA,
INHIBIT,
ENABLE

90%
50%
—10%

LrHL

90%
ouT 50%
10%

tpHL

ouT 50% 50%

tpLH TpHL
i }
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4093BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4093BP/TC4093BF QUAD 2-INPUT HAND SCHMITT TRIGGERS

The TC4093BP/BF is a quad 2-input NAND gate having
Schmitt trigger function for all the input terminals.
Since the circuit threshold voltage varies with rising
time and falling time of the input waveform (Vp and
VN), this gate can be used for a wide variety of
applications to line receivers, waveform shaping.
astable multivibrators, monosatable multivibrators,
etc. in addition to requalar NAND gates.

As the TC4093BP/BF and the TC4011B are identical in DIP14(3D14a-P)

pin assignment, they are compatible each other.
S

MAXIMUM RATINGS !
MFP14(F14GB-P)

1

CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vpp Vss-0.5 ~Vgg+20 v PIN ASSIGNMENT
Input Voltage VIN Vss-0.5~Vpp+0.5 \Y%
Output Voltage \/ Vss-0.5~Vpp+0.5 v ~
utpu g , OUT SS DD a1 E 4] Vop
DC Input Current IIN *10 mA
P . B1 [E: zga Ay
Power Dissipation Pp 300(DIP)/180(MFP) | mW
gperating Temperature| Ta ~40~85 °c X3 [E: 12| Bg
ange
Storage Temperature T o *z [E: E;] 4
stg -65~150 C
Range By [E: 10| X3
Lead Temp./Time T 260°C - 10
mp sol sec A E z} Bg
| T \
INPUT-OUTPUT CHARACTERISTIC Veg [E: 5| as

VoD
(TOP VIEW)

Vor
o o 'OUT
Vin o E .

LOGIC DIAGRAM

HYSTERESIS VOLTAGE

T VoD Vg=Vp-Vy
VIN : Vp
A
Vss
— r___':: Vpp vy 4o E. .’ ’-
B o

Vour

Vour
= vgq X=h-B
o VN Vp
— VIN
# INPUT-OUTPUT # TRANSFER
VOLTAGE WAVEFORM CHARACTERISTICS
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- TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4093BP/BF
'OMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VpDp 3 - 18 v
wut Voltage VIN 0 - VpD v
\TIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
- — - o ° °
IARACTERISTIC :(Y)g TEST CONDITION |VDD 407C 2>°C 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
. | <18 5] 4.95| - 4.95) 5.00] -~ 4.95] -
rh- ouUT #
th-Level You 10| 9.95| - | 9.95|10.00] - | 9.95| -
:put Voltage VIN=Vss,Vpp :
15114.95( - |14.95|15.00f - |14.95] - v
Level ITopr| <144 51 - 0.05| - 0.00| 0.05} - 0.05
-put Voltage VoL —— 10f - 0.05| - 0.00| 0.05| - 0.05
P INTVDD
15( - 0.05| - 0.00} 0.05| - 0.05
Vou=4.6V 5/-0.61| - |-0.51| -1.0{ - |-0.42| -~
Vonp=2.5V 5| -2.5 - -2.1| -4.0| - -1.71 -
:put High _ _ _ _ _ _ _ _
rent IoH|VoH=9.5V 10 1.5 1.3 2.2 1.1
Vop=13.5V 15| -4.0| - -3.4| -9.0| - -2.8 -
VIN=Vss, VDD mA
Vor=0.4V 5( 0.61| - 0.51 1.5{ - 0.42| -
:put Low ToL VoL=0.5V 10| 1.5 - 1.3] 3.8 =~ 1.1 -
‘rent VoL=1.5V 15| 4.0 - 3.4] 15.0] - 2.8 -
VIN=VDD
Voyr=0.5V, 4.5V| 5| - - 2.05| 2.8f 3.55| =~ -
zh Threshold _ _ _ _ _
[tage Vp |Voyr=1.0V, 9.0V| 10 4.1 5.31 7.0
Voyr=1.5V,13.5V| 15| - - 6.2| 7.8| 10.4| - -
Voyr=0.5V, 4.5V| 5| - - 1.5( 2.3} 3.15] =~ -
v Threshold _ _ _
ltage VN |Voyr=1.0V, 9.0V| 10} - - 3.2 4.5] 6.3 v
Voyur=1.5V,13.5V| 15| - - 4.8/ 6.6/ 9.3] - -
5| - - 0.2f 0.5| 0.85] - -
steresis vy 10| - - 0.3 o0.8] 1.4 - -
ltage
15, - - 0.45| 1.2 1.9} - -
‘IHII
= - - -5 - .
put Level I1y|Vig=18V 18 0.1 10 0.1 1.0 A
rrent A _ -5 - -
Level I1L|VIp=0V 18 -0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 4

TC4093BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

= - ° ° o
CHARACTERISTIC :gz TEST CONDITION |VDD 40°C 25°¢C 85°C UNI
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 1 - 10.001 1 - 7.5
Quiescent Device " _ _ ]
Current Iop | VIN=Vss. VoD 10 2 0.002| 2 15 | ue
151 - 4 - |10.004 4 - 30

¥ All valid input combinationms.

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
tTLH 10 - 50 100
Low to High
(Low gn) 15 - 40 80
5 - 8o | 200 | "°
Output Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
5 - 130 260
. : tpLH
Propagation Delay Time ¢ 10 - 60 120 ns
PHL 15 - 40 80
Input Capacitance CIN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT WAVEFORM
VpD

20ns 20ns

OUTPUT INPUT
PULSE | o

GENERATOR | 1NPUT

A

CL=50pF

I

ouT PU’I:

DUTY RATIO=50%, f=500kHz
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC4094BP/BF
SILICON MONOLITHIC

TC4094BP/TC4094BF 8-STAGE SHIFT-AND-STORE BUSREGISTER

TC4094BP/BF is a SHIFT and STORE REGISTER that con-
sists of an 8-bit shift repister and an 8-bit latch.
The read data in the shift register can be taken in
the latch through the asynchronous STROBE input; 16
therefore, the data transfer mode can hold output.
And, since the parallel output is of 3-state

construction, it can be directly connected to the DIP 16(3D16A-F)
3-bit busline.

lhis register can be applied to Serial-to-parallel
sonversion, data receivers, etc. 16
1
MFP 16 (F16GC-P)

1

JAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
)C Supply Voltage VDD Vss-0.5 ~Vss+20 v STROBE I Voo
‘nput Voltage VIN Vss-0.5 ~Vpp+0.5 v DATA § CohieTe
utput Voltage Vour | Vss-0.5 ~Vpp+0.5 v CLOCK i Qs
IC Input Current 1IN +10 mA Q1 I Qs
‘'ower Dissipation Pp 300(DIP)/180(MFP) nW ez i 2y
, ; a3 § Qe
perating Temperature Ta —40 ~85 °c )
ange Qe JCH]
v
torage Temperature Tetg —65 ~150 °c ss JE%
ange
v
ead Temp./Time Tsol 260°C - 10sec (TP VIEW)
LOCK DIAGRAM TRUTH TABLE
SERIAL ok loE | st | D PO 80
. o OUTRUT Q1| & |4s|9s
DATA © 8-STAGE ——0 Qg |8 |8 L | L |Qp-1 |Qy |NC
CLOCK o0—2 SHIFT REGISTER ° 4 as NEREREREEYEE
F|HE | L | = |[NC| NC |Gy |NC
v IR ® * z HZ Qv | NC
1| H | * ® | NC NC |NC | qg
STROBE o__1 8-BIT
° LATCHES Al [ * | * |5z ] 52 [Nc]|ag
CK=Clock # =Dodt care
v OE=0Output Enable NC=No Change
ST=Strob Z=High
OUTEUT 15 3-STATE . rope e
LLAZLD OUTPUTS =Data impeaance
PO=Parallel Outputs

Qf------ —--le
PARALLEL OUTPUTS

SO=Serial Output

/
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TC4094BP/BF

LOGIC DIAGRAM

path —Po—D oD a D opr—p af—iD b . o5 aF—5 «h
CK H CE HCK = CK CK —HCK
/P F/F_L FSF_ r_ E/F_| FF_| e | [5or | [T
Q qQ QL‘ q F g qQ -3
CLOCK T _1 —\
—
STROBE [ | [ | )| { I ]
ST D ST D ST D ST D ST D ST D ST D ST D
o ® @, o . O . @ @ .
1 1 1 1 — 1
OUTPUT W W ?‘? ﬁ W W ?—? E %
ENABLE
Vop Vop Vpp Vpp VoD
Qs Qe Qv . Qg
F/F LATCH ag o—<—
TR CK 3 ST
BT
CK TK

TIMING CHART

e TN
Hpliguigh

DATA —

C
‘_I
| -

STROBE

OUTPUT
ENABLE

Q1 -:]_j__w\_h{_ _J—L_ S8R vcH ——1__
w L] ]:7 Wz

CPR N I O [V

] /r

/A

|
L

o i

Qs

B

. __Qs_: . /j |
N 77 ] _
SO ol ol | 7 LT
Qs:::J::::LMﬂ;L | ]
as L0 LT T U T
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4094BP/BF
RECOMMENDED OPERATING CONDITIONS (vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. | UNIT
DC Supply Voltage Vpp 3 - 18 \Y
Input Voltage VIN 0 - Vpp \J
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
CHARACTERISTIC ggf’ TEST CONDITION VDD —+0"C 25°¢ 85°C _ lunir
(V)| MIN.| MAX.| MIN.|{ TYP.| MAX.{ MIN.| MAX.
mgrtever | o<t O T O T )
Output Voltage OH VIN=VsS,VpD . . ° :
1514.95| - |14.95/15.00] - |14.95] -
o Topr| <1ua s| - ]o0.05] - | o0.00] 0.05 - | 0.05] Y
buimue voltage | VOL|vn=vss.vop 10/ - |o.05 - | o0.00l 0.05s| - | 0.05
15| - |o.05] - | 0.00f 0.05| - | 0.05
Vor=4.6V 5(-0.61| - |-0.51] -1.0] - |-0.42] -
Vou=2.5V s| -2.5] - | -2.1| 4.0 - | -1.7] -
gﬁzgzitHigh Ton|Von=9.5v 1] -1.5| - | -1.3] —2.2] - | -1.1] -
VoR=13.5V 15| -4.0] - | -3.4| -9.0| - | -2.8] -
VIN=VsS, VDD
VoL=0.4V 5[ 0.61] - | 0.51] 1.5 - | 0.42] - | ™
Output Low 1 Vop=0.5V 10| 1.5 - 1.3 .8 - 1.1 -
Current O yore1. sv 15| 4.0 - 3.4] 15.0| - 2.8 -
VinN=Vss, VDD
Vour=0.5V, 4.5V] 5| 3.5 - 3.5 2.75] - 35 -
Input High yp|VOUT=L-0, 9.0v| 10| 7.0| - 7.0 5.5 - 7.0 -
Voltage ‘ Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0] -
: 1Toyr!<dzA
Vour=0.5V, 4.5V| 5| - 1.5| - | 2.25| 1.s| - s ¢
Input Low VIL Vouyr=1.0V, 9.0V{ 10| - 3.0 - 4.5 3.0f =~ 3.0
Voltage Vour=1.5V,13.5V| 15 - 4.0l - | 6.75] 4.0/ - 4.0
IToyr I <1lzA
"H Irm|Vig=18V 18] - 0.1 - | 10-5] o.1| - 1.0
Input Level 1A
gurrent L 1| viL=0v 18 - | -0.1] - [-10-5] -0.1] - | -1.0
Level
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4094BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
o — - o o o
CHARACTERISTIC g(Y)E TEST CONDITION (Vpp 407¢C 25¢ 85°¢ UNIT
(V)| MIN.| MAX MIN.| TYP.| MAX MIN.| MAX.
3-State |"H"
IpH|Voy=18V 18| - 0.4 - 0-4| 0.4 -
Output Level DH| ToH . 0 12 uA
Leakage |["L" - A
Current Level IpL|Voyp=0V 18 - |-0.4 - |=10"4/-0.4 - -12
. 3 5| - 5 - ]0.005 5 - 150
Quiescent Device
Current Ipp|VIN=Vss,VpD 10f - 10 - 0.010 10 - 300 | #A
15 - 20 - 10.015] 20 - 600
% All valid input combinationms.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
. 5 - 200 600
Propagation Delay Time pLH
(CLOCK - Qs) . 10 - 80 250 ns
pHL
15 - 55 190
. 5 - 200 460
Propagation Delay Time pLH _
(CLOCK - Qs') tpHL 10 80 220 ns
15 - 55 150
. 5 - 290 840
i i LH
Propagation Delay Time P 10 _ 110 390 ns
(CLOCK - Qn) oL
P
15 - 75 270
¢ 5 - 230 580
Propagation Delay Time pLH
(STROBE - Qn) oL 10 - 90 290 ns
P 15 - 60 200
Three State Disable c 5 - 100 280
Time PHZ | g -1ko 10 - 40 150 ns
0 ABLE - t
(OUTPUT ENABL Qn) pZL 15 30 110
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4094BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Vop (V) MIN. TYP. MAX. UNIT
Three State Disable to1z 5 - 90 450
Time P RL=1kQ 10 - 45 190 ns
(OUTPUT ENABLE - Qn) tpzH
15 - 35 140
5 - 65 200
Min. Clock Pulse Width tw 10 - 25 100 ns
15 - 20 80
5 - 65 200
Min. Pulse Width
(STROBE) tWH 10 - 25 80 ns
15 - 15 70
5 1.25 8 -
Max. Clock Frequency feL 10 2.5 19 - MHz
15 3 25 -
Max. Clock Input Rise . 5 20 - -
Time. rCL
Max. Clock Input Fall tfcL 10 2.5 s
Time. 15 1 - -
5 - 20 125
Min. Set-up Time
(DATA - CLOCK) tsu 10 - 8 33 ns
15 - 6 35
Input Capacitance CIN - 5 7.5 pF

JAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
R0 ns 20n
!|" 0% _% 90%
CLOCK 50 % 50% 50% 50%
. Zw 0% K: 10% / \
’ tTLH tTHL
i 0%
Qs 50%
Qn 10%
tpLH tTLH
0%
g
7 11 tpHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4094BP/BF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 2 WAVEFORM 3
20ns 20ns 20ns 20ns
90 %
B ;f;—(’m’ ]i o
— 0% x10%
T }90%
Qp 50% Qn \
10%
CpLH tozH tpHZ
— — X 0% /-
50 %
. e N <,
TpHL pzL oLz
WAVEFORM 4
20ns
X%
DATA >Z 50 %
N 10 %
20ns
CLOCK 50%
10%
tsu
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC4099BP/BF
SILICON MONOLITHIC

TCA099BP/TC4099BF 8-BIT ADDRESSABLE LATCH

TC4099BP/BF is eight bit latch having one common data
input line and eight independent output lines and the
latches are controlled by three bit binary address
inputs (AQ,A] and A2).

When WRITE DISABLE input and RESET input is "L", the
data is written into the bit selected by the binary 1
address input and other bits retain their previous
conditions. When W. DISABLE input becomes "H'", write
into any bits is inhibited. When W. DISABLE input

DIP 16(3D16a-P)

and RESET input are "H", all the bits are reset to 16
"L"-
1
MAXIMUM RATINGS MFP 16 (F16dC-P)
CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT

DC Supply Voltage VpD Vgs—-0.5 ~Vgs+20 v
Input Voltage VIN Vss-0.5~Vpp+0.5 \ Qy i Vop
Output Voltage Voutr | Vss-0.5~Vpp+0.5 v RESET I a6
DC Input Current ITN +10 mA DATA i 45

— - WRITE Q
Power Dissipation Pp 300(DIP)/180(MFP) | mW DISABLE i Qs

T Ao Q
gperatmg Temperature] Ta _40~85 °c i Q3
ange Ay § Q2
Storage Temperature Tstg —65~150 °c Ag R Q1
Range v,

ss i Qo

Lead Temp./Time Tsol 260°C - 10 sec

LOGIC DIAGRAM

RESET  (R)—Po—d>—
pata  (B—P=
WRITE
DISABLE ®—°D_—=E[\
i,
Ap -
° e . @) a:
= » 1 LATCH 3 o
b (B el S U SN
I L] > LATCE 4 %1
—_— > "<§9 Q4
Ut — LATCH 5 x
Az — 25
== - LATCH 6 =
— . —>—1) «s
| = LATCH 7 %
— ______ _ F——4>————{:) Qry
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TC4099BP/BF

TRUTH TABLE

CONTROL INPUTS ADDRESS INPUTS OUTPUTS
RESET ﬁégw A2 A1 | Ao Q | @ Q2 Q3 Q4 Q5 | Q6 Q7
H H * * * L L L L L L L L
L H * * * - - - - - -
H L L L L D L L L L L L L
H L L L H L D L L L L L L
H L L H L L L D L L L L L
H L L H H L L L D L L L L
H L H L L L L L L D L L L
H L H L H L L L L L D L L
H L H H L L L L L L L D L
H L H H H L L L L L L L D
L L L L L D - - - - - -
L L L L H - D - - - -1 - -
L L L H L - - D - - - - -
L L L H H - - - D - - - -
L L H L L - - - - D - - -
L L H L H - - - - - D - -
L L H H L - - - - - - D -
L L H H H - - - - - - - D
#»: Don't care D : Data input - : Holds previous data
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
CHARACTERISTIC [>1""|TEST CONDITION [vpp -40°¢ 25°¢ 85°C_ lunm
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
High-Level , 1Toyr | <1sA 5{ 4.95| - 4.95| 5.00( -~ 4.95| -
Output Voltage OH|y1y=Vss, VpD 10| 9.95| - 9.95{10.00] - 9.95 - \
15|14.95) - 14.95{15.00 - 14.95 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4099BP/BF
STATIC ELECTRICAL CHARACTERISTICS (vgg=0V)
- —1 ~40° ° ©
CHARACTERISTIC E(Y)E TEST CONDITION |Vpp 407¢c 25°C 85%c UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX MIN.| MAX
I | < 1ua 5 - 0.05 - 0.00} 0.05 - 0.05
- ouT A
Low-Level VoL 10/ - |o0.05 - |o0.00] 0.05{ - | o0.05] v
Jutput Voltage VIN=VsS,VpD
15{ - | o0.05| - | o0.00{ 0.05] - | 0.05
Vou=4. 6V 5{-0.61| - [-0.51| -1.0| - {-0.42| -
Vou=2. 5V 5| -2.5] - | -2.1| 4.0 - | -1.7] -
Jutput High - _ - _ _ _ _ _
et IoH |Vor=9. 5V 10| -1.5 1.3] -2.2 1.1
Vog=13.5V 15| -4.0| - | -3.4| -9.0] - | -2.8| -
Vin=Vss, VDD mA
Vor=0. 4V 5] 0.61] - 0.51| 1.5| - 0.42| -
Jutput Low ToL Vor=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
urrent VoL=1.5V 15 4.0] - 3.4| 15.0| - 2.8] -
ViN=Vss,Vpp
Voyr=0.5V, 4.5V| 5| 3.5| - 3.5| 2.75] - 3.5 -
nput High Vg Vour=1.0vV, 9.0V} 10} 7.0( - 7.0 5.5§ - 7.0 -
oltage Voyr=1.5V,13.5V| 15| 11.0| - 11.0| 8.25| - 11.0{ -
l1gyr] <1zA v
Voyr=0.5V, 4.5V 5| - 1. - | 2.25 5| - 1.5
nput Low vqy [VouT=1.0¥, 9.0v| 10| - 3.0 - 4.5 - 3.0
oltage Vour=1.5v,13.5V| 15| - 4.0 - | 6.75] 4.0 - 4.0
1IoyuTI<lzA
T S
nput Lovel | TTH|VIE=18V 18] - 0.1 - |10 0.1 - Lo
urrent npe 5
Level I1L|VIp=0V 18 - -0.1 - -10 -0.1 - -1.0
5 - 5 - 0.005 5 - 150
uiescent Device _ _
srrent Ipd ZIN“VSSsVDD 10 10 0.010 10 300{ =A
15 - 20 - 0.015 20 - 600
tAll valid input combinations.
{NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
1itput Transition Time _
(Low to High) tTLH 10 50 100 ns
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4099BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL |TEST CONDITION [y——yy| MIN. | TYP. | MAX. | UNIT
5 - 80 200
O“Eg‘i‘ghTizniigm Time | ey 10 - 50 | 100 ns
15 - 40 80
. ‘ . 5 - 160 400
Prczlp;:%:t::og)Delay Time pLH 10 _ 65 150 ns
FPHL 15 - 50 100
Propagation Delay Time | CPLH ° B 200 w00
(‘I:IR%TE DISABLE - Q | tphL 10 - 80 160 ns
15 - 55 120
' . 5 - 240 480
e o s el
15 - 70 150
5 - 170 350
Prigggggifnql))elay Time tpHL 10 _ 70 160 ns
15 - 50 130
5 - 120 240
Mi‘(‘bAgzise Width tw 10 - 50 | 100 ns
15 - 35 80
5 - 60 400
e oprpegy o ty 10 - 20 | 200 ns
15 - 15 125
5 - 70 150
oy © e tun 10 - 25 75 ns
15 - 20 50
Min. Set-up Time 5 - 15 100
(DATA - WRITE DISABLE)| SU 10 - 7.3 >0 ns
15 - 5 35
. o 5 - 15 150
M?SATTFWE?E DISABLE)| “H 10 - 7.5 73 ns
15 - 50
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4099BP/BF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1 WAVEFORM 2
DATA RESET
e Q
WAVEFORM 3 WAVEFORM 4
20ns 20mns 20mns
—[w0s % Vam
WRITE 50% ADDRESS < 50% 50%
DISABLE \ 10% 10% 10%
tw
Q 50% Q 50%
o LpLH _ TpLH
Q 50% Q 50%
o tpHL tpHL
WAVEFORM 5
20ns 20ns
90%
DATA 50% >< 50% > 50%
10% 10%
tw 20ns
WRITE 90
DISABLE i’g:
tsy | tp
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TC40102BP
TC40103BP  stoonmowoLmio o oot ,

TCAUTGZBP  8-S1AGE PRESETTABLE SYNCHRONOUS DOLN COUNTER (2-Decade BCD Type)
TC40103BP  8-STAGE PRESETTABLE SYNCHRONOUS DOWN COUNTER (8-Bit Bynary Type)

The TC40102BP and TC40103BP are 8-stage presettable
synchronous down counters. Output terminal CO/ZD is
placed in active mode at "L'" level when the contents
of count become zero.

As the TC40102BP adopts BCD binary coded decimal
notation, setting up to 99 counts is possible. The 16
TC40103BP, with 8-bit binary construction, can set
up to 255 counts. Each type has CI/CE inhibiting
clock, APE asynchronous preset control input, SPE DIP 16(3D16A-P)
synchronous preset control input and CLEAR control
input setting counter to maximum counting mode.
Clock input, with Schmitt function, can accept clock
waveform with slow rise and fall edge.

1

MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL TING UNIT
DC Supply Voltage Vpp Vgss-0.5~Vgs+20 v cLock i 1 ¥ Von
Input Voltage Vin Vgs-0.5~Vppt0.5 v TTIER R 2 i
Output Voltage vVouT Vgs-0.5~Vpp+0.5 v TIi/CER3 § TO, 20
DC Input Current IIN *10 mA PIo R4 B PI,
Power Dissipation Pp 300 mW PI RS I P1g
Operating Temperature| . 40~ 85 °c Plz s §Pis
Range A Piz R 7 Pl
Storage Temperature _EE ~ ° v 8 Wz
Range Tstg 65~150 C ss
Lead Temp./Time Tsol 260°C - 10 sec (TOP VIEW)
TRUTH TABLE
CONTROL INPUT MODE FUNCTIONAL DESCRIPTION
CLEAR| APE SPE | CI/CE
H H H H |Count inhibit Even if clock is given, no count is made.
H H H L |Regular count Down count at rising edge of clock.
Synchronous Data of PI terminal is preset at rising
H H L %
preset edge of clock.
H L . 2 Asynchronous Data of PI terminal is asynchronously
preset preset to clock.
L * * * Clear Counter is set to maximum count.

Note 1. * : Don't care
2. Maximum count: "99" for TC40102BP and "255" for TC40103BP.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40102BP, TC40103BP
LOGIC DIAGRAM
TC40102BP BCD PRESET INPUTS
LSD MSD
(LSB) (MSB)  (LSB) (MSB)
PIg PI; PI, Plg PI, Plg Plg PIy
5 7 10
SPE @—Do—po—l
PR No—D 1 1 1 1 1 I I
© I Tl
J Fo T F2 rs T Fg —JFs ’—JFG mi i
TEQ e A™ AR |ATE 9 | ATE *f | R e |TPE < l—r_q
CLAER —1

TC40103BP
BINARY PRESET INPUTS

(LSB)
PIg PI; PI Is Plg PIy

2 Plg PIs P
6 ? i
No—{>0

= ©
APE | I{ i I 1 I%
J -t —
v | [T 1 2 bFz 1 v 'rs | [Txe v,
TE oM |ATE & (MTE @ A TE S | rTE < | ATE | 1TE < TE
CLEAR 1 )t l

On'am’s
crocs (DHE>o— ?Q Y Y Y

CI 7/ OF

?

to. zd (14
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TOSHIBA INTEGRATED CIRGUIT TECHNICAL DATA

TC40102BP, TC40103BP

INTERNAL FLIP-FLOP (FO~F7) CIRCUIT DIAGRAM AND TRUTH TABLE OF COUNTER

INTERNAL FLIP-FLOP

TRUTH TABLE

INPUT OUTPUT
CLEAR | APE | SPE J TE | CLOCK | Qntl

H L L * *® H

H L H * * L

H H L L * r H

B H L H *® KB L

H H L * x 3 Qn

H H H * I Qn

H H H ® ® Qn

FUNCTIONAL DESCRIPTION

Carry Out/Zero Deffect (CO/ZD) is

setting up to 99 counts possible.
can set up to 255 counts.

COUNT OPERATION

At the "H" level of control input
count operation one by one at the
can be inhibited by setting Carry
ICO7ZD is output at the "L" level

level.

Synchronous cascade operation can
output.

The TC40102BP and TC40103BP are 8-stage presettable synchronous down counters.

output at the "L" level for the period of 1 bit when

the readout becomes "0". The TC40102BP adopts binary coded decimal notation, making

While the TC40103BP adopts 8-bit binary counter and

of CLEAR, SPE and KFE, the counter carries out down
rise of pulse given to CLOCK input. Count operation
Input/Clock Enable (CI/CE) to the "H" level.

when the readout becomes "0'", but is not output even

if the readout becomes "0" when CL/CE is at the "H" level, thus maintaining the "H"

be carried out by using CL/CE input and CO/ZD

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40102BP, TC40103BP

“UNCTION DESCRIPTION  (Cont'd)

lhe contents of count jump to maximum count (99 for the TC40102BP and 255 for the
[C40103BP) if clock is given when the readout is "0". Therefore, operation of 100-
frequency division and that of 256-frequency division are carried out for the TC40102BP
and TC40103BP, respectively, when clock input alone is given without various kinds of
>reset operations. To clock input is attached Schmitt gate.

>RESET OPERATION AND RESET OPERATION

vhen Clear (CLEAR) input is set to the "L" level, the readout is set to the maximum
:ount independently of other inputs. When Asynchronous Preset Enable (APE) input is
set to the "L" level, readouts given on P.10 to P.17 can be preset asyvnchronously to
counter independently of inputs other than CLEAR input. When Synchronous Preset Enable
(BPE) is set to the "L" level, the readouts given on P.10 to P.17 can be preset to
rounter synchronously with the rise of clock.

\s to these operation modes, refer to the truth table.

[IMING CHART

CLOCK

CLEAR

ST m

Lo
)
.
C
C
C
C
C
C
J
C
C
C
J

e
]

PIg

Flg

PI,

Plsg

PIg

I A I R

PI,

C0/ZD

(TC40102BP) 99| 98 3 21110 9 98 o7l 6 | 5| 4 | 3| 90| 98| 97
Number of
count (TC40103BP) 255|254/ 3 2 | 1| 0 |255| 254 |253| 6 | 5 | 4 | 3|255 254|253
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TC40102BP, TC40103BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 \
Input Voltage VIN 0 - Vpp \
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
—_— ~40° ° o
CHARACTERISTIC lsigg- TEST CONDITION |Vpp 40%c 25°C 85°¢C UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
I 1< 1ua 5| 4.95] - 4.95| 5.00{ - 4.95 -
igh- ouT<1la
High-Level Vou 10} 9.95| - | 9.95/10.00] - | 9.95| -
Output Voltage VIN=Vss, VDD
15114.95| - 14.95|15.00| - 14.95 -
R, 5| - |0.05] - |o0.00] 0.05 - | 0.05] '
— ouT A
Low-Level VoL 10| - |o.05] - |o.00] 0.05| - | 0.05
Output Voltage VIN=Vss, Vpp
15| - 0.05 - 0.00| 0.05| -~ 0.05
Vog=4.6V 5/-0.61 - -0.51| ~1.0 - -0.42 -
Vop=2.5V 5| -2.5| - | -2.1f -4.0 - | -1.7| -
Output High _ _ _ _ _ _ _ _
L Iou |Vou=9.5v 10 -1.5 1.3] -2.2 1.1
Vog=13.5V 15| -4.0) - -3.4] -9.0| - -2.8 -
VIN=Vss,VpD
mA
VoL=0.4V 5] 0.61| - 0.51 1.5 - 0.42 -
Output Low VoL=0.5V 10| 1.5 - 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15 4.0 - 3.4| 15.0 - 2.8 -
Vin=Vss,VbD
Vour=0.5V, 4.5V 5 3.5 - 3.5] 2.75 - 3.5 -
Input High Vig Voyr=1.0V, 9.0V|{ 10| 7.0 - 7.0 5.5{ - 7.0 -
Voltage ' Vour=1.5V,13.5V| 15| 11.0| - 11.0{ 8.25| - 1.0 -
IToyT | <1xA v
Vour=0.5V, 4.5V| 5| - 1.5] - | 2.25] 1.5 - 1.
Input Low Voyr=1.0V, 9.0V| 10| -~ - 4.5 3.0 -
Voltage vio
Vour=1.5V,13.5V| 15| - 4.0 - | 6.75| 4.0 - 4.0
IIOUT | <leA
'IH"
= - . - -5 . - .
Taput Lever | 1TH|VIn=18V 18 0.1 10 0.1 1.0 .
Current "
= - - - -10-5| - - -
Level | TTL|VIL=0V 18 0.1 10 0.1 1.0
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TC40102BP, TC40103BP
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
CHARACTERISTIC :g;f‘ TEST CONDITION |Vpp b——20C 25°C 85°C__ lun1T
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 51 - ]0.005 5| - 150
Quiescent Device _ _
Current Ipp [VIN=Vss, VDD 10 10 - Jo.010| 10 - 300 | #A
* 15| - 20 | - (o0.015| 20| - 600

# All valid input combinatioms.

JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cy=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Voo (V) MIN. TYP. MAX. UNIT
5 - 80 200
Jutput Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80 ns
5 - 80 200
Jutput Transition Time
(High to Low) ETHL 10 - 50 100
15 - 40 80
5 - 400 800
'ropagation Delay Time tpLH
R 10 - 150 300 ns
(CLOCK - CO0/ZD) tpHL
15 - 110 220
5 - 200 400
ropagation Delay Time tpLH
—_— 10 - 90 180 ns
(CI/CE - C0/ZD) tpHL
15 - 65 130
¢ pelay Ti c 5 - 350 1300
ropagation Dela ime LH
(;:?E. 7 Y P 10 - 130 | 600 ns
- t
PHL 15 - 100 400
5 - 300 750
ropagation Delay Time .
— — tpLH 10 - 120 360 ns
(CLEAR - CO0/ZD)
15 - 90 200
5 - 100 300
in. Clock Pulse Width tw 10 - 40 180 ns
15 - 30 80
5 - 140 320
in. Pulse Width
— tWL 10 - 60 160 ns
(CLEAR)
15 - 45 100
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TC40102BP, TC40103BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, CL=50pF)

CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT -1
5 - 120 360
Min. Pulse Width
Ju— tWL 10 - 45 160 ns
(APE)
15 - 35 120
5 0.7 -
Max. Clock Frequency feL 10 1.8 - MHz
15 2.4 -
Max. Clock Input Rise ¢ 5
Time. rCL .
Max. Clock Input Fall tecL 10 No Limit 48
Time. 15
5 - 120 280
Min. Set-up Time
— tsy 10 - 75 150 ns
(SPE - CLOCK)
15 - 70 140
5 - 30 100
Min. Set-up Time
tsy 10 - 10 50 ns
(PI - CLOCK)
15 - 5 40
5 - 300 600
Min. Set-up Time
— tsy 10 - 100 250 ns
(CI/CE - CLOCK)
15 - 70 150
5 - 150 300
Min. Set-up Time
J— tsy 10 - 60 120 ns
(PI - APE)
15 - 40 80
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40102BP, TC40103BP
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1
T 20ns 20ns
CLOCK ™
|—{ CLEAR
e e 51 CLOCK
Programmable —]SPE
Pulse : CPI/CECQ/ZD
Generator | 10
h JER—
E ,' CL=50pF c0,/ZD
' 1
—- P'7
WAVEFORM 2 WAVEFORM 3 WAVEFORM 4
20ns 20nse 20ns .1130ns 20ns 20ns
90% $0% S0% 90% 90%
S CLEAR P—
CI/CE 50% iTE ’ 50% APE | 50% 50%
10% N 10% N\ 10 0%
wp
c0/2D €0,/ZD 50% C0.”ZD 50%
TpHL ~ tpLH “pLE “pHL
WAVEFORM 5
20ne WAVEFORM 6 20ns
STE 0% 90%
_SPE, 50% APE f 50%
CI1/CE 10% 10%
20ns 20ns
90% 0%\ A
PI, | 50% PI, 504
10% 10%# 1*x.
._20ns 20n: tsu
90% 90% Rk
CLOCK 50% 50% F/F
10% 0% | . Output
tsu tsu
23
F/F
Output
(¥* F/F output is internal signal of IC.)
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TC40102BP, TC40103BP

APPLICATION CIRCUIT

PROGRAMMABLE DIVIDE-BY-N COUNTER

Vpp .
. = LIN
four = w1
Flo ‘T§E§ . Timing chart when N="3"
— i CLEA £out (P10, PIl=Vpp, PI2~PI7=Vgg)
€0,/z1)
N{ | SPE
- CLOCK}———=—0
N £1N f1n||||||||[||||—|
—p1, TOTE
] four | ] l J
T comr | olalalalolsl]ea
- TC40102BP...1/2 to 1/100 are
dividable.
. TC40103BP...1/2 to 1/256 are
PARALLEL CARRY CASCADING dividable.
CLOCK e —
INEIBIT o——{CIL/CE CO0/ZD CICE C0/ZD CI/CE ©€0/ZD| s3]
‘— CLOCK l— CLOCK l—— CLOCK - co
cLock O—* ¢ :

#» At synchronous cascade connection, buzzard occurs at CO output after its
second stage when digit place changes, due to delay arrival. Therefore,
take gate from TC4071BP or the like, not from CO output at the rear stage
directly.

PROGRAMMABLE TIMER

VoD s

N
ty = (— + tg)
ouT fIn
Note: The above formula does not
5 o—h take into account the phase of
SET clock input. Therefore, the real
pulse width is the distance
between the above formula-1/fIN~
the above formula.

HEREEE

fIN
—0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
TC40104BP

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC TC40194BP

TC40104BP 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH 3-STATE OUTPUTS
TC40194BP 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH ASYNCHRONOUS MASTER RESET

The TC40104BP and TC40194BP are 4-bit shift registers
with parallel output, parallel input, shift right and
shift left inputs.

To the TC40104BP is attached OUTPUT ENABLE input
which can place output terminal into high impedance.
Also, to the TC40194BP is attached RESET input which
can clear the contents of registers asynchronously.
In parallel data preset mode, data of Dg~D3 are not
only preset in the internal register, but output to
each Q output, at the rise of clock, Shift right and
shift left inputs are inhibited during the time.

In shift right and shift left modes, data from shift
right and shift left inputs are shifted to the right IS "
and to the left by 1 bit, respectively, synchronously PIN ASSIGNIENT
with the rise of clock.

DIP 16(3D16A-P)

(TOP VIEW)

The TC40194BP is function and pin compatible with the| | C40104BP
74194 of TTL.
OUTPUT v
ENABLE DD
SRy Q0
TRUTH TABLE Do @
TC40104BP Dy Q2
MODE SELECT
our D Q,
CLOCK EM;}’JTE OPERATION MODE % s
So S3 Dy CLOCK
I L L H RESET SLry 51} MoDE
SELECT
T B L H SHIFT RIGHT(Qp—Q1—Q2—Q3) Vss So
g L H H SHIFT LEPFT (Q3—Q2—Q1~*RQ0)
iy H H H PARALLEL DATA PRESET TC40194BP
® ® ® L OUTPUT HIGH IMPEDANCE
% : Don't care RESET VoD
TC40194BP SRINn Qo
MODE SELECT Do Q1
CLOCK RESET OPERATION MODE Dy az
S s
Dy Qz
* L L H HOLD
Dy CLOCK
H L E SHIFT RIGHT(Qp—+Q1—*Qz—*Q3)
£ 0—*Q1—R2 3 Sirn 51) yope
¥ L H H SHIFT LEFT (Qz—Q2—Q1—Q0) Ves SOJSELECT
¥ H H B PARALLEL DATA PRESET
* * * L RESET
% : Don't care
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: 'TOSHIBA NTEGRAT’ED CIRCUIT TECHNICAL DATA

TC40104BP, TC40194BP

LOGIC DIAGRAM

INPUT INPUT

! f 131O

ggww v
1 ]

TC40104BP 3) Do D2 6§ ) Dz
SHIFT RIGHT Vss Vss Vss Vss SHIFT LEFT

{

]
[~}
=]
o]

CLOCK CK

OUTPUT
ENABLE

oJo<HD)

—
2]
1

by

_I‘D—- ¥ Y
= Y LY
L—-_D_"E Qo Qe) a1 Qg Qs

3
TC40194BP Do n1 3
SHIFT RIGHT SHIFT LEFT
INPUT INPUT

{ o)
vYYy[VyyyY VYV Yy Y

0 Q9 YD Q- D Q- % -

OF
%
%

o —

|

CLOCK l—CY.§ Cfﬁ rCKg “Cl’g ESET

Qo @ Q1 - Q2
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40104BP, TC40194BP
1AXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT
)IC Supply Voltage VpD Vgs=0.5~Vgg+20 v
.nput Voltage VIN Vgs-0.5~Vpp+0.5 \'
Jutput Voltage Voyr |Vss-0.5~Vpp+0.5 v
)C Input Current 1IN +10 mA
'ower Dissipation Pp 300 mW
)perating Temperature Range Ta -40 ~85 °c
itorage Temperature Range Tstg -65~150 °C
.ead Temp./Time Tsol 260°C - 10sec
*ECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
)C Supply Voltage VpDp 3 - 18 v
‘nput Voltage VIN 0 - Vpp \
'TATIC ELECTRICAL CHARACTERISTICS (vgg=0V)
° o o
CHARACTERISTIC ggg' TEST CONDITION |Vpp -40°¢c 25°¢C 85°c UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Iz | < 1ua 5| 4.95( - 4.95| 5.00| - 4.95 -
o <
ligh-Level N 10| 9.95| - | 9.95[10.00] - | 9.95| -
Jutput Voltage ViN=Vss,Vpp
15(14.95 - 14.95(15.00 - 14.95 - v
1 <1 5 - 0.05 - 0.00| 0.05 - 0.05
- ouT H
ow-Level VoL 10| - |o0.05/] - | o0.00] 0.05|] - | o0.05
Jutput Voltage VIN=VsS,VDD
15 - 0.05 - 0.00| 0.05 - 0.05
VoH=4.6V 5{-0.61 - -0.51| -1.0 - -0.42 -
Vop=2.5V 5| -2.5 - -2.1| -4.0 - -1.7 -
Jutput High _ _ _ _ _ _ _ _
L IoH [Vou=9. 5V 10| -1.5 1.3| -2.2 1.1
Vog=13.5V 15| -4.0| - | -3.4| -9.0| - | -2.8] -
. VIn=Vss,Vpp mA
VoL=0.4V 50 0.61| - 0.51| 1.5| - 0.42| -
Jutput Low VoL=0.5V 10 1.5 - 1.3f 3.8 = 1.1 -
.urrent ToL
. VoL=1.5V 15| 4.0| - 3.4) 15.0| - 2.8 -
VIN=VsS, VDD
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40104BP, TC40194BP
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V
— o o o
CHARACTERISTIC :gg TEST CONDITION |Vpp -40%c 25°¢ 857¢ UNIT
(V)| MIN.| MAX MIN.| TYP.| MAX.| MIN.| MAX.
Vour=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High vyy|Vour=1.0v, 9.0v| 10| 7.0/ - 7.0 5.5 - 7.0| -
Voltage Vour=1.5V,13.5v| 15| 11.0{ - | 11.0f 8.25| - | 11.0| -
1IoyT 1 <1lrA v
Voyr=0.5V, 4.5V| 5| - 1. - 2.25( 1.5 - 1.5
Input Low Vi Voyr=1.0v, 9.0V| 10| -~ 3. - 4.5 3.0 =~ 3.0
Voltage Voyr=1.5V,13.5v| 15| - 4.0 - | 6.75] 4.0 - 4.0
l1oyuT | <1xA
"H" _ _
Input Level| I1H|VIH=18V 18| - 0.1 - | 10-5/ o0.1f - 1.0 »
Current Al
= - - - -10-5| - - -
Level | TTL{VIL=0V 18 0.1 10 0.1 1.0
3-State ©|"H" _ -4
Output Level | IDH|VDH=18V 18| - 0.4 - | 10 0.4] - 12 .
Leakage (XD
Current Level | IDL|VDL=0V 18| - -0.4| - |-10-4| -0.4| - -12
5 - 5 - 0.005 5 - 150
Quiescent Device _ _ _ _
Current Ipp ZIN Vss,Vpp 10 10 0.010 10 300 xA
15 - 20 - 0.015 20 - 600
© Only TC40104BP * All valid input combinations.
_DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 30 100
15 - 40 80
P el T 5 - 220 440
ropagation Dela ime t
(I()IL(g)CK Q) ’ pLA 10 - 90 200 ns
- tpH
pHL 15 - 60 140
Three State Disable . 5 - 80 160
Time pZH _
(OUTPUT ENABLE - Q) ©| tpz1. Rp=lka 10 » 70 e
15 - 25 50

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40104BP, TC40194BP

YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CpL=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
hree State Disable 5 - 55 110
ime tpLz
Ry =1kQ 10 - 30 60 ns
(OUTPUT ENABLE - Q) ©| t,yz
P 15 - 25 50
5 - 160 460
ropagation Delay Time
JE—— tpHL 10 - 65 180 ns
(RESET - Q) =*
15 - 50 130
5 - 70 180
in. Clock Pulse Width tw 10 - 40 80
15 - 25 50
ns
5 - 100 200
in. Pulse Width
i tyL 10 - 40 80
(RESET) =
15 - 25 50
5 1.5 3 -
1Xx. Clock Frequency fcL 10 4 8 - MHz
15 6 11 -
ix. Clock Input Rise . 5 20 - -
.me. rCL
1x. Clock Input Fall tecL 10 e - us
me. 15 1.0 - -
n. Set-up Time 5 - 160 320
0 ~D3, SRIN, SLIN- tsu 10 - 65 70
CLOCK) 15 - 40 80
5 - 200 400 ns
n. Set-up Time
(80, §1 - CLOCK) tsy 10 80 160
15 - 60 120
n. Hold Time 3 - -145 0
0~D3, SRIN, tH 10 - -3 0
SLiy - CLCOK) 15 - -35 0
5 - -185 0 ns
n. Hold Time
(S0, S7 - CLOCK) tH 10 - -70 0
15 - -55 0
put Capacitance CIN - 5 7.5 pF

Only TC40104BP  * Only TC40194BP
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40104BP, TC40194BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
20ns 20ne
0% 90%
CLOCK 50% 50%
—/ 10% X 10%
YTLH TTHL
F5o% Too%
Qp 50% 50%
10% 0%
- tpLH o | tpHL
WAVEFORM 2
20ns 20ns
OUTPUT Z S0% k s0% / \
ENABLE z 50% @50% 50% 50%
A~ 10% \ 10% \
20% X 00%
Qn
£ 10% y 0%
tpZH ‘pHZ [ ozl tpLz
WAVEFORM 3
RESET
Qn
TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
C2MOS DIGITAL INTEGRATED CIRCUIT TC40107 BP
SILICON MONOLITHIC

C40107BP DUAL 2-INPUT NAND BUFFER/DRIVER

C40107BP is a dual 2-input NAND gate, of which
utput is of open-drain structure by use of N-channel
0S FET. Being capable of driving a large current,

t can be directly connected to a relay, a lamp, a
ight-emitting diode (LED), etc. Wired OR can be

lso made. .

IoL=74mA (Typ.) at Vpp=10V and VQL=0.5V)

he package is a compact DIP 8-pin unit, which is 8

asily mounted. 1

ince its output current is large, if the capacitor

f an output line exceeds 500pF, a resistor of 25Q DIP 8 (3D8A-P)

r more should be used in series with the capacitor.

AXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
C Supply Voltage Vpp Vgs=0.5 ~Vss+20 v
nput Voltage VIN Vgs-0.5 ~Vpp+0.5 v
utput Voltage VouT Vss-0.5 ~Vppt+0.5 v
C Input Current IIN *10 mA
ax. GND Current Iss 125 mA
ower Dissipation Pp 300 mW
gﬁggcing Temperature T 40 ~85 °c
5grgge Temperature ng 65 ~150 °c (TOP VIEW)
2ad Temp./Time Tsol 260°C - 10 sec
IRCUIT DIAGRAM TRUTH TABLE
|§ TC40107BP ?VDD INPUT OUTPUT
: _,E_I _,Elj ’—I X A B X
ox L L HZ
Bo | l—l L H HZ
H L HZ
Ao——H H H L
Vss HZ : High impedance
ICOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
. Supply Voltage VDD 3 - 18 v
put Voltage VIN 0 - VpD \')
ad Capacitance CL - - 500 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40107BP

STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

FUS— (-] o °
CHARACTERISTIC ggf' TEST CONDITION |Vpp -40°¢ 25°C 85°¢ UNT'
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
| Tour] < 1ua 5 - 0.05| - 0.00| 0.05{ - 0.05
- ouTl <1la
]5°‘t’ Li"“’;llt VoL 10 - |o0.05 - | 0.00 0.05| - | 0.05| v
utput Voltage VIH=VpD
15| - 0.05| - 0.00{ 0.05| - 0.05
VoL=0.4V 5 20| - 16 32| - 14 -
Vor=1.0V 5 42| - 34 68| - 30| -
VoL=0.5V 10 46| - 37 74| - 32| -
Quepuc Low Iow|VoL=1.0V ] 85| - 68| 136| - 60| - | ma
VoL=0.5V 15 63| - 50| 100| - 44| -
VIH=VpD
Voyr=0.5V, 4.5V| 5| 3.5 - 3.5 2.75| - 3.5 -
Input High vy| Your=1.0, 9.0v| 10| 7.0 - 7.0 5.5 - 7.0{ -
Voltage . |vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1oyt | <1zA v
Vout=4.5V 51 - 1. - 2.25( 1. - .5
Input Low v Voyr=9.0V 10 - 3. - 4.5| 3. - 3.
Voltage L
* |Vour=13.5V 15| - 4, - 6.75( 4. - 4.
lIoyT I <1xA
'IH"
Input Level | 1IH|VIH=18V 18| - 0.1} - 10-5/ 0.1 - 1.0
Current Al
Level | TIL|VIL=0V 18| - -0.1] - {-10-5| -0.1f - -1.0
3-State Output | ;o lyop=18y 18 2 104 2 20 | #a
Leakage Current DH| YOH - - -
VsV Y 5] - 1] - Jo.o01 1 - 7.5
i i IN= ss
Quiescent Device Ipp N=VDD» 10| - ol -~ lo.001 o - 15
Current Outputs Open
% 15 - 4 - 0.002 4 - 30

#* Required external pull-up register R (=20kQ)
%% A1l valid input combinations.

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40107BP

IAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=0V, CL=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 35 100
:put Transition Time _
‘Low to High) ttLy | Rp=120Q 10 - 25 70 ns
15 - 20 50
5 - 35 100
:put Transition Time _
'High to Low) tTyy | RL=1200Q 10 - 10 40 ns
15 - 7 20
5 - 60 200
pagation Delay Time _ _
Low to High) tpLH | Rp=120Q 10 35 120 ns
15 - 30 100
5 - 70 200
pagation Delay Time _ _
‘High to Low) tpHL Rp=120Q 10 30 90 ns
15 - 20 60
yut Capacitance CIN - 5 7.5 pF
:put Capacitance CouT - 30 - pF
'‘CUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
JIRCUIT WAVEFORM
20ns 20ns
§ INPUT
W
= trH 12
2 3 TLH
PULSE ! e ] 90% o
GENERATOR 2 OUTPUT 50% 50%
TI’ 10% 10%
nvo TpHL TpLH
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TC40117BP

I, . rcCRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC40117BP PROGRAMMABLE DUAL 4-BIT TERMINATOR

resisters.

driving system.

to a high or low state.

a power down condition.
consumption by eliminating pull up or pull down
When the STROBE input is held low, the
terminated input/output latches the last DATA input
until the terminated input/output changes state.

When STROBE input is held high and DATA input is kept
high or low, the terminated input/output stay in a
high or low logic state respectively.
It also has a wide operating voltage range of 2~18
Volt that allows designers to use it in the battery

TC40117BP contains independent two 4-bit Pragrammable
Terminators that are capable of terminating a data bus
They can also terminate any
open or unused CMOS logic input to the last driven
logic state when used with 3-state logic or during

The terminator reduces power

14

DIP 14 (3D144-P)

PIN ASSIGNMENT

MAXIMUM RATINGS STROBE A B Vpp
CHARACTERISTIC SYMBOL RATING UNIT STROBE B B DATA A
DC Supply Voltage Vpp Vgs-0.5~Vgs+20 v 1a fDaTA B
Input Voltage VIN Vgs=0.5~Vpp+0.5 v A B
Output Voltage Voutr | Vss-0.5~Vpp+0.5 v 4 pes
- 4A § 3B
I +10
DC Input Current IN mA Vas F*B
Power Dissipation Pp 300 mW
(TOP VIEW)
Storage Temperature Tstg -65~150 °C
Lead Temp./Time Tsol 260°C . 10 sec
TRUTH TABLE
LOGIC DIAGRAM INPUTS TERMINATED I/0
STROBE DATA | 1A(B)| 2A(B)| 3A(B)| 4A(B)
TERMINATED 1,0 H L L’ L L* L
STROBE
A i N TR TR
1A4/1B DATA L X * * * *
H=High Level
L=Low Level

X=Don't Care

*Terminator retains the last data state
during strobo if its inputs are high
impedance state.
If inputs are not in high impedance
state. Then Terminator follows tne
last driven state ("H" or "L" on its
input/output)

. Equivalent to pull-down resistor

Equivalent to pull-up resistor
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40117BP

COMMENDED OPERATING CONDITIONS (VssS=0V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VDD 2 - 18 \J
put Voltage VIN 0 - VDD v
erating Temperature| Ta -40 - 85 °c
ATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
-40°C 25°C 85°C
ARACTERISTIC [SYMBOL [TEST CONDITIONS |Vpp UNIT
(V) | MIN. | MAX. | MIN.| TYP.| MAX. | MIN.| MAX
Lo ] < 1ea 5| 4.95( - 4.95[ 5.00| - 4.95( -
_ ouT | <1
gh-Level VoH 10| 9.95| - | 9.95[10.00| - | 9.95| -
tput Voltage VIN=VsS, VDD
15(14.95| - ]14.95|15.00| - |14.95| - v
Vo] <Lk 50 - 0.05| =~ 0.00| 0.05| - 0.05
= ouT u
w-Level VoL 10| - | o0.05| - 0.00| 0.05| - | 0.05
tput Voltage VIN=Vss,VDD
15| - 0.05| - 0.00| 0.05| - 0.05
Vou=4.6V 5] -12] - 12| -35] - 9] -
tput High ton |VoH=9-5V 10| -30| - -30| -70| - -25| -
rrent Vog=13.5V 15| -125| - -125| -260| - -102| -
VIN=Vgs,VDpD
2A
VoL=0.4V 5 12| - 12 35| - 9 -
tput Low Tor |VOL=0-5V 10 30| - 30 85| - 25| -
rrent VoL=1.5V 15| 125| - 125| 320 - 102| -
VIN=VSS, VDD
Voyr=0.5V, 4.5V| 5| 3.5| - 3.5 2.75| - 3.5 -
put High voyr=1.0v, 9.0v| 10| 7.0{ - 7.0 5.5 - 7.0 -
1tage V1H
Voyr=1.5V,13.5V| 15| 11.0| - 11.0| 8.25| - 11.0| -
IToyuT | <1leA v
Vour=0.5V, 4.5V 5| - 1.5 - 2.25( 1.5 - 1.5|
put Low Vour=1.0v, 9.0v| 10| - - 4.5 3.0| - 3.
ltage ViL
Vour=1.5V,13.5V| 15| - 4. - 6.75| 4. - 4.
1TIoyT] <1leA
"H" = _ _ _5 _
put | Teve) I1g |VIg=18V 18 0.1 10 0.1 1.0 A
irrent) "L 1L |ViL=0vV 18 - -0.1| - |{-10-5| -0.1| - -1.0
level
5| - 0.25| - ]0.001| 0.25| - 7.5
iiescent
svice Current Ipp |VIN=Vss,VDD 10f - 0.5 - 0.001| 0.5 - 15| «A
* 15| - 1.0/ - |o0.002| 1.0| - 30

All valid input combinations
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40117BP

TEST CONDITION

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cr=50pF)

CHARACTERISTIC SYMBOL . MIN. TYP. MAX UNIT
Vpp (V)
5 - 2.1 6.6
Output Transition Time
(Low to High) tTLH 10 1.0 3.2
- 15 - 0.8 2.2
us
- 2.1 6.6
Output Transition Time 3
(High to Low) tTHL 10 - 1.0 3.2
15 - 0.8 2.2
5 - 0.9 3.0
Propagation Delay Time _
(STROBE, DATA-A,B) tpLH 10 0.45 1.25
15 - 0.35 1.0
us
5 - 1.25 3.4
Propagation Delay Time -
(STROBE, DATA-A,B) tpHL 10 0.55 1.7
15 - 0.35 1.15
5 - 0.9 3.0
Minimum Pulse Width
(STROBE) tun 10 - 0.35 1.2
15 - 0.25 0.95
5 - 3.6 7.2 ne
Minimum Pulse Width twh _
(DATA) tyL 10 1.8 3.6
15 - 1.35 2.7
5 - 30 -
Minimum Pulse Width tun _
(TERMINATED 1/0) tyL 10 43 ns
15 - 55 -
5 - 930 1860
Minimum Set-Up Time
(DATA-STROBE) tsy 10 - 380 760 ns
15 - 230 460
5 - -6 -
Minimum Hold Time
- -4 -
(DATA-STROBE) th 10 ns
15 - -3 -
Input Capacitance CIN - 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40117BP

JEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

DATA
STROBE \ 106
tTLH TTHL
-
% 0%
TERMINATED 1.0 50% 50%
10% 10%
|
TpLH TpHL
20ns 20ns
N,
Z 90% 90%
DATA 50% 50%
\ 10% 10%
20ns
0%
50%
STROBE 10%
sy

"ERMINATED I/0

'ERMINATED I/0

(STROBE= "L")

~—t=— 20ns

2‘90%\
M 50% ¥,
F10% | e e e e

Wy

———————

x2% 7150%

‘WL

—10%
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40117BP

TYPICAL APPLICATIONS

(1) APPLICATION FOR TERMINATING AN 8-BIT DATA BUS LINE OF CPU

1/2 TC40117BP

.
[ "
! DATA
Bvikvib Ak
|
| < : STROBE
|
| |
| i
! 1
|
cPU ke et el ek Rl
10GIC
CONTROL
TTT DATA BUS
;fl

STROBE

STROBE s ZF %

535

1
DATA :
!
L TC40117BP

DATA

(2) APPLICATION FOR ANTI-BOUNCE CIRCUIT (3) APPLICATION FOR INTERFACE CIRCUIT
BETWEEN TTL OUTPUT AND CMOS INPUT

1/8 TC40117BP 1/8 TC40117BP VoD
_—
| |
1 DATA DATA
|
|
X STROBE STROBE
|
1
1
Lo -~

TTL, cMos
T LSTTL
Vss
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _

G2MOS DIGITAL INTEGRATED CIRCUIT TC40160BP, TC40161BP
SILICON MONOLITHIC TC40162BP, TC40163BP

YNCHRONOUS PROGRAMMABLE 4-BIT COUNTER

TC40160BP DECADE WITH ASYNCHRONOUS CLEAR
TC40161BP BINARY WITH ASYNCHRONOUS CLEAR
TC40162BP DECADE WITH SYNCHRONOUS CLEAR
TC40163BP BINARY WITH SYNCHRONOUS CLEAR

'he TC40160BP, TC40161BP, TC40162BP, and TC40163BP
ire synchronously programmable 4-bit counters.
'he TC40160BP and TC40161BP are decimal counter and
i-bit binary counter respectively having asynchronous
:lear function which directly clears all the flip-
‘lop outputs. The TC40162BP and TC40163BP are decimal
:ounter and 4-bit binary counter respectively which
ire synchronous at the rising edges of clocks.
'LEAR and LOAD of these counters are active at the DIP 16(3D16A-F)
'L" level. Further, these counters are functionally
:ompatible with the 74160, 74161, 74162, and 74163
»f TTL.
AAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
)C Supply Voltage Vpp Vgs-0.5 ~Vgs+20 v TIELR VoD
[nput Voltage VIN Vss-0.5~Vpp+0.5 \ CLOCK CARRY OUT
Jutput Voltage Vour | Vss-0.5~Vpp+0.5 v Py Q1
)C Input Current 1IN *10 mA Pz Q2
>ower Dissipation Pp 300 mW s Qg
Jperating Temperature Ty —40~85 oc Ps Qe
Range PE TE
Storage Temperature Tstg 65 ~150 °c Vss TO0AD
Range
¢
Lead Temp./Time Tsol 260°C - 10 sec (TP VIEW)
TRUTH TABLE
INPUT OUTPUT
[ENRSEINII —— . A\l
CLOCK | CLEAR| TOAD| PE| TE | P1| P2| P3| P4 | Qu] Q2| Q3 | Qu|* ° DOm't care
¥ L N & R 5 N - N Ll o L& Level change
) H L |* | # | py| D2l D3|D4 | D1| D2|D3 | Dy| N chamee
o T H ' L L e | | 2 | = D : Data "H" or "L"
Don't care
PAN 3 i 3 P . . . .
i i | B | L |H e 4| (TC40160, TC40161)
a 7 H Ho|H|L | %% | = |3 . e
- Rise edge
a ¥ H H | H |H | % | |*|= COUNT (TC40162, TC40163)
a i H # ¢ P2 T I B ™ I l [ .
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

LIGIC DIAGRAM

(TC40160BP, TC40162BP)

CLOCK °—[>°—<’[>
CTEAR  o—>—Do
R CLoAR
T0aD oD pPo— —] p  Qif+Po—d>—o q1
Pl o—>o—d> -
{ +cK Qlj
ffi_)*—T—4£>—— Yy
CLLAK
I —— D Q2P0 2
P o——o—d>
? = +{CcK er-l
= L
D P CLuAR
—— | D Qat+Po—>—o @3
Pz o—Po—> _
{ cK QSj
—
- b
CLRAK
D aaf+Do—P—o qu
Pa -
u —1CK QAT
FE LD*““¢> CARR
Do—P—o qur
TE o—P>

TIMING CHART

(TC40160BP, TC40162BP)

CLEAR

LOAD
Pl

DATA Pz

INPUT P3

Pe

CLOCK
PE
ENABLE TE
Ql

QR

OUTPUT
Q3

Q4
CARRY OUTPUT

T
LI
1
1
1

S L]

(NIt
[l
[l
Fien
Pt
i
IR
Fbn
Foen
IR
i

]

:

IC

KR I

I

>
Q

YNC SYNC PRESET
CLisSAR CLLAK

INHIBIT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

.0GIC DIAGRAM (TC40161BP, TC40163BP)

CLOCE  o—fD>o—d>-

CLEAR o—d>—o—

TOED O_W T %LEA{‘;
1
P, o—Po—>- — _
+—{CE Q1
1 P—T—C{>— &
| I l% 3: CLEAR
1 D Gz Qz
Pz — +—CK 52'—1
D b CLEAR
— D Gz Q3
Py o—Po—o> —] +—{cx Qg]
= = :I‘[>'>‘1>‘J
CLEAR
- D Qs Qg
Py o—Do—> | - Q_l
PE o——-Do—I_@_Db_cD CARRY
L= D) our
TE o__.D:
IMING CHART (TC40161BP, TC40163BP)
CLEAR I
£oiD LI
Py - - - - = = = = - = =
bp ] -0 =T = = = = = = = = =
DATA INPUT - T—_f_:_ f i f = = = = = = =
e 7 __ _-_-_-_-—-—-Z-Z-¢<cC
CLOCK LMy
ENABLE PE | I R
TR I J I
= =
a1 — 42 L S R O
- | I'___I
CUTPUT ez - = ] J
Q3 - __‘_l l
Qs — : ji_ l
CARRY OUTPUT 1
iz 12 1 15 0 1 2
CLEAR CLEAR PRESET COUNT INHIBIT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

RECOMMENDED OPERATING CONDITIONS (vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 \
Input Voltage VIN 0 - VpD v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
o o o
CHARACTERISTIC |>0"~ |TEST CONDITION [yppl— 20 C 25°¢C 857°C  lunm
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
I | <1ua 5] 4.95 - 4.95| 5.00 - 4.95 -
igh- OUT | <lu
High-Level Vou 10| 9.95| - | 9.95|10.00] - | 9.95| -
Output Voltage VIN=Vss,VpD
15(14.95 - 14.95(15.00 - 14.95 - v
11 <1 5 - 0.05 - 0.00] 0.05 - 0.05
- ouT
Low-Level VoL 10/ - | o0.05 - | o0.00] 0.05 - | 0.05
Output Voltage VIN=VsS, VDD
15 - 0.05 - 0.00{ 0.05 - 0.05
Vou=4.6V 5(-0.61| - [-0.51] -1.0] - [-0.42] -
Vou=2.5V 5| =2.5 - -2.1} -4.0 - -1.7 -
Output High = - - - - - - -
Current IoH|VoH=9.5V 10 1.5 1.3 2.2 1.1
Von=13.5V 15| -4.0| - | -3.4| -9.0] - | -2.8] -
Vin=Vss,VpD mA
VoL=0.4V 5| 0.61 - 0.51 1.5 - 0.42 -
Output Low VorL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15| 4.0| - 3.4| 15.0| - 2.8 -
VIn=Vss,Vpp
Vour=0.5V, 4.5V 5 3.5 - 3.5 2.75| - 3.5 -
Input High Vin Vour=1.0V, 9.0V} 10 7.0 - 7.0 5.5 - 7.0 -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0{ -
1TopT! < 1A v
Vour=0.5V, 4.5V] 5| - 1.5 - | 2.25] 1.5 - 1.
Input Low Voyr=1.0Vv, 9.0V| 10| - 3.0 - 4.5 of - 3.
Voltage VIL
Vour=1.5V,13.5V| 15| - 4.0 =~ 6.75 o -. 4.
IIOUT] <1xzA
"H" 5 1 0
I Vig=18V 18 - 0.1 - 10~ 0.1 - .
Input Level 18} VIH uA
Current |"L" _ _ _ _ l_y0-5] _ _ _
Lever | 1TL{VIL=0V 18 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

° ° °
CHARACTERISTIC :gg TEST CONDITION (Vpp -407¢C 25°¢ 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 5 - 10.005 5 - 150
Quiescent Device _ _ _ _
Current Ipp ZIN-VSS,VDD 10 10 0.010 10 300 2A
15( - 20 - 10.015| 20 - 600
# All Valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80 ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
Propagation Delay Time tpLH 5 - 230 300
(CLOCK - Q) €L 10 - 100 200
15 - 70 140
5 - 300 600
Propagation Delay Time tpLH
10 - 120 240
(CLOCK-CARRY OUT) tpHL
15 - 80 160
ns
P X pelay Ti . 5 - 170 340
ropagation Delay Time LH
P 10 - 65 | 130
(TE-CARRY OUT) tpHL
15 - 45 90
Propagation Delay Time 5 - 180 500
(CLEAR - Q) tpHL 10 - 75 220
40160, 40161 Only 15 - 55 160
5 - 130 260
Min. Clock Pulse Width tw 10 - 45 90
15 - 30 60
ns
Min. Pulse Width 3 - 140 280
(m) twL 10 - 55 110
40160, 40161 Only 15 - 35 70
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION VDD (V) MIN. TYP. MAX. UNIT
5 2 4 -
Max. Clock Frequency feL 10 5.5 11 - MHz
15 16 -
Max. Clock Input Rise . 5
Time. rCL L
Max. Clock Input Fall tfCL 10 No Limit a8
Time. 15
5 - 55 240
Min. Set-up Time
(Pn - CLOCK) tsy 10 - 20 90
15 - 15 60
5 - 75 240
Min. Set-up Time
JE tsy 10 - 30 90
(LOAD - CLOCK)
15 - 20 60
ns
5 - 190 380
Min. Set-up Time
tsy 10 - 70 140
(PE, TE - CLOCK)
15 - 50 100
Min. Set-up Time 5 - 50 310
(CLEAR - CLOCK) tsy 10 - 20 110
40162, 40163 Only 15 - 15 70
Min. Hold Time 3 - - 0
(Pn, TOAD, PE, TE- tH 10 - - 0
CLOCK) 15 - - 5
ns
Min. Hold Time 5 - -30 0
(CLEAR - CLOCK) ty 10 - -10 0
40162, 40163 Only 15 - -5 0
Min. Removal Time 5 - 80 200
(CLEAR - COLCK) trem 10 - 25 100 ns
40160, 40161 Only 15 _ 15 70
Input Capacitance CIN - 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

IAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
20ns 20ns
90 90%
CLOCK Z 50 % 50%
| 10% \10%
TTLH tTHL
Q. r 5o 90 %
CARRY OUT 50% 50 %
10% 10
| [tpr | [ ®pHL
WAVEFORM 2 WAVEFORM 3 (40162, 40163)
20ns 20ns 20nse 20ns
?:Qﬁo 0% ? 90 % _‘ %-90%
TE Z 50 % x 50% CLEAR ’S 50 % 50%
1+ 10% 0% 0% q_ 10%
20n,
== I
CARRY OUT 50% 50% CLOCK 50%
10%
tpLH CpHL tsu | ty
WAVEFORM 4 (40160, 40161) WAVEFORM 5
20ns 20ns 20ns 20ns
—os e % 5%
CLEAR R 50 % E 50% Pp 50% 50%
10% - 10% £1%10% X 10%
twL 20 ns 20ns 20ns
T
. 90 - ng 90% %90%
CLOCK 50 % T0AD N 50% 50%
0% 10% —10%
trem 20ns 20ns
— 90 90%
Q 50% FE, TE Q 50% 50%
H—10% 1
_ TpHL _:iOns
90
CLOCK 50%
0%
tsu | ty
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40160BP, TC40161BP, TC40162BP, TC40163BP

APPLICATION CIRCUIT

1. Cascaded counter packages in the parallel-clocked mode.
P1 Pz Pz Py Py Pz Pz Py Py Pz Py Py
T ? T T T 9 T 7 9 79
LOAD o~ -
Voo | ]
LD Py Pz P3 Py L
tPE co -
TE L] L —L___
CLR — — .
CLEQ] Q2 Q3 Q4
CLOCK O©- 1 ] ! -
CLEAR ©
<L o ) c.L 6 o L -
Q1 Qz Q3 Qg Q1 Q2 Q3 Qg Q1 Q2 Q3 &
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC TC40174BP/ BF

TC40174BP/TCA0174BF  HEX D-TYPE FLIP-FLOP

TC40174BP/TC40174BF contains six circuits of D type
flip-flops having common clock terminal and clear
terminal. The logical input applied to Dn input is
transferred to Qn output by the rising edge of CLOCK
input. /
CLEAR input is active with "L" level. This has the 1
same functions as TTL 54174/74174 and the pin

N 0 DIP 16 (3D164-P)
3551gnment is also same.

NAXINUM RATINGS 16%
1

CHARACTERISTIC SYMBOL RATING UNIT
MFP 16 (F16GC-P)
DC Supply Voltage Vpp Vgs-0.5~Vgs+20 v
Input Voltage VIN Vgs-0.5~Vpp+0.5 \
Output Voltage Vour | Vss-0.5~Vpp+0.5 v PIN ASSIGHIE!N
DC Input Current IIN +10 mA
Power Dissipation Pp 300(DIP)/180(MFP) mW e VoD
Operating Temperatureg 40~ 85 ° A
Range TA 40~ 85 c Q: Qe
Storage Temperature Tstg ~65~150 oc Dy Dg
Range Dg Ds
Lead Temp./Time Tsol 260°C - 10sec Qz s
D3 D
LOGIC DIACRAMN 4
Q3 Qg
RN > b—P>—B @ Vsg CLOCK
—CF
— (TOP VIEW)
% @D >0
—{CR,
- | TRUTH TABLE
oy () —1P> D Q O—0) s INPUTS OUTPUT
] CPR CLOCK<| Dnp CLEAR Qn+1
— r H H H
by (i [>o D g S>—@) «
<§> 1% or e@ 4 _!- L H L
1 i Qn’
+— % 2 : Level change
| - : No change
Dg QE}__.{>>%7 D Q %:>——+:} Q
© * : Don't care
cvoct (D3> d>o5 | +—<p—() °F
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40174BP/BF

RECOMMENDED OPERATING

CONDITIONS (vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VDD \
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
CHARACTERISTIC :g’ﬁ' TEST CONDITION|Vpp | ~40°C 25°C 85°C  lumir
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
o] <18 s| 4.95| - | 4.95| 5.00| - 4.95( -
ioh— ouT 2
High-Level Vo 10| 9.95| - | 9.95/10.00] - | 9.95| -
Output Voltage VIN=Vss,VpD
15{14.95| - |14.95(15.00| - |14.95| - v
oue] < 1uh s| - | o0.05] - | o0.00[ 0.05] - 0.05
- ouTl <1ls
Low-Level vor| 10/ - |o0.05] - |o0.00] 0.05| - | 0.05
Output Voltage Vin=Vss,Vpp
15 - | o0.05| - | 0.00| 0.05| - | 0.05
Von=4.6V 5|-0.61| - [-0.51| -1.0| - |-0.42] -
Vop=2.5V 5| =2.5| - -2.1| -4.0| - -1.7{ -
Output High _ _ _ _ _ _ _ _
Corvont Iou |Vou=9.5V 10| -1.5 1.3 -2.2 1.1
Voy=13.5V 15| -4.0| - | -3.4{ -9.0| - | -2.8| -
VIN=Vss, VDD
VoL=0.4V 5| 0.61] - | 0.51] 1.5| - | o0.42] - | ™
Output Low VoL=0.5V 10 1.5 - 1.3f 3.8 - 1.1} -
Current ToL
Vor=1.5V 15| 4.0| - 3.4| 15.0| - 2.8 -
VIN=VSS,VDD
Voyr=0.5V, 4.5V| 5| 3.5| - 3.5| 2.75] - 3.5] -
Input High vyy|VOUT=1.0V, 9.0V 10| 7.0| - 7.0| 5.5| - 7.0| -
Voltage Voyr=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
] IouT I <1za
Vour=0.5V, &.5V| 5| - 1.5 - | 2.25] 1.5| - 15| Y
Input Low V1L Voyr=1.0V, 9.0V} 10} - 3. - 4.5 3.0 - .0
Voltage Vour=1.5V,13.5V| 15| - 4.0 - |6.75| 4.0 - .0
1loyT! <1zA
"H" 5 0 l O
Input Level | ITH|VIH=18V 18| - 0.1y - | 10 1) - . N
Current "Lt _ _ l_qyp-5] _ _ _
Level I1L|VIpL=0V 18y - 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40174BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
— —1  _u0° ° °
CHARACTERISTIC ggg TEST CONDITION |Vpp 40°c 25°¢C 85°¢ UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
51 - 1 - 10.005 1 - 30
Quiescent Device - _ _ _
Current Ipp|VIN 'VSS’VDD 10 2 0.010 2 60 | uA
) * 15| - 4 | - |o.015| 4 | - | 120
#» A1l valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cy=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
t 10 - 50 100
(Low to High) TLH
15 - 40 80
ns
Output Transition Time 3 - 80 200
(High to Low) ETHL 10 - >0 100
15 - 40 80
5 - 150 300
Propagation Delay Time tpLH
(CLOCK - Q) . 10 - 65 140
PHL 15 - 45 | 100
ns
Propagation Delay Time 3 - 170 340
(m -Q tpHL 10 - 70 140
15 - 50 100
5 - 55 130
Min. Clock Pulse Width | ty 10 - 20 60
15 - 15 40
5 - 45 100 ne
Min. Pulse Width
R tWL 10 - 20 50
(CLEAR)
15 - 10 40
5 3.5 9 -
Max. Clock Frequency for 10 6 25 - MHz
15 8 34 -
Max. Clock Input Rise 5 20 - -
Time. trCL 10 15 _ _
Max. Clock Input Fall tfcL “s
Time. 15 15 - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40174BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL=50pF)

90%
50%
10%

TTHL

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Min. Set-up Time 3 - 23 30
(DATA - CLOCK) tsy 10 - 12 25 ns
15 - 7 15
5 - -8 80
Min. Hold Time
tH 10 - 0 40 ns
(DATA - CLOCK)
15 - 3 30
5 - 7 40
Min. Removal Time
N trem 10 - 4 20 . ns
(CLEAR - CLOCK)
15 - 3 15
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
20ns 20ns
—-'—-
X‘ 90% Yo
CLEAR 50% 50%
\10% L 10%
Dn
wn
20ns 20ns trem
/ i: 90%
CLOCK 50% 50% fﬁ%\ 50%
/ 10% £ 10%
TpLH tpHL tpHL

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC40175BP/BF

TC40175BP/TC40175BF QUAD D-TYPE FLIP-FLOP

TC40175BP/TC4LO175BF contains four circuits of D type
flip-flop having common clock terminal and clear
terminal. The logical input applied to Dpn input is
transferred to Qp output by the rising edge of CLOCK
input.

CLEAR input is active with "L'" level. This has the
same functions as TTL 54175/74175 and the pin
assignment is also same.

1

DIP 16(3D164-P)

16
MAXIMUM . ATINGS by
CHARACTERISTIC SYMBOL RATING UNIT MFP 16(F16GC-P)
DC Supply Voltage Vpp Vgg=0.5 ~Vgs+20 v
Input Voltage VIN Vgs-0.5~Vpp+0.5 \
z g DD PIN ASSIGNNENT
Output Voltage Vour | Vsg-0.5~Vpp+C.5 A
DC Input Current 11N +10 mA v
DD
Power Dissipation Pp 300(DIP}/180(MF? oW
Qg
Operating Temperature| ., _40 ~ ° —
Range TA 40~ 85 C A
D
Storage Temperature Tstg —65~150 °c 4
Range D3
Lead Temp./Time Tsol 260°C . 1Csec Qs
. Q3
LOGIC DIAGRAM
CLOCK
Dy (O—>—p @ Q1 (TOP VIEW)
—CPR 3 El
TRUTH TABLE
N INPUTS OUTPUTS
CLOCK2| Dn CLEAR |Qn+1 |Qn+l
—°%x | >—>—(6) Tz I | = H H L
L I | H L H
P @—P> o @ P—=es Ll =l B |G
" ~ 5 # L H
—er DO =
[ <« : Level change
Te @_—D° Lo« *J;> @u - : No change
cp d o 2 * : Don't care
—°F . D—>—(9 7. nE
CLOCK (g )—{>od> Q ®CLEAR
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40175BP/BF

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 \
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

A ° © o
CHARACTERISTIC ggg TEST CONDITION |Vpp -h0%C 25°¢ 85°C UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
o | < 148 5| 4.95| - 4.95| 5.00| - 4.95| -
igh- ouT 1<
tigh-Level Vo 10| 9.95| - | 9.95/10.00] - | 9.95| -
Output Voltage Vin=Vss,VpD
15(|14.95| - |14.95|15.00{ - |14.95| - v
| Toum] < 1ua 5| - 0.05| - 0.00| 0.05| - 0.05
- outl <1z
Low-Level VoL 10| - |o.05] - | o.00] 0.05| - | 0.05
Output Voltage VIN=Vss, VDD
15| - 0.05] - 0.00| 0.05| - 0.05
VoR=4. 6V 5|-0.61| - |-0.51| -1.0| - |-0.42| -
Vog=2.5V 5| -2.5| - -2.1| -4.0| - -1.7| -
Output High - _ _ _ _ _ _ _
Curvent 1o |Von=9.5V 10{ -1.5 1.3] -2.2 1.1
Vog=13.5V 15| -4.0| - -3.4| -9.0| - -2.8| -
VIinN=Vss,Vpp mA
VoL=0.4V 5|/ 0.61] - 0.51| 1.5| - 0.42| -
Output Low ToL VorL=0.5V 10| 1.5 - 1.3{ 3.8] - 1.1} -
Current VoL=1.5V 15| 4.0] - 3.4| 15.0| - 2.8| -
VIN=Vss,Vpp )
Voyr=0.5V, 4.5V 5| 3.5 - 3.5 2.75( - 3.5 -
Input High vyy [VOUT=1-0V, 9.0v| 10| 7.0| - 7.0 5.5 - 7.0 -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
IToyT! <1leA
Vour=0.5V, 4.5V| 5| - 1.5| - | 2.25| 1.5] - 1.5 ¥
Input Low Voyr=1.0V, 9.0V{ 10| - 3. - 4.5 3.0 - 3.
Voltage VIL
Voyr=1.5V,13.5V| 15| - 4. - 6.75| 4.0l - 4.
IToyr! <1leA
"H" 5
Input Level ITy|Vig=18V 18| - 0.1 - 10 0.1 - 1.0 A
Current [D%C 5 1.0
Level I1p{VipL=0V 18| - -0.1] =~ |[-10 -0.1} - ~1.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40175BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
— _u0° ° °
CHARACTERISTIC :zf- TEST CONDITION|Vpp 40°¢ 25°¢C 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 1 - ]0.005 1 - 30
Juiescent Device _ _ _ _
surrent Ipp|VIN=Vss,VDD 10 2 0.010 2 60 A
* 15| - 4 | - o.015| 4| - | 120
«+ A1l valid input combinations.
J)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Von (V) MIN. TYP. MAX. UNIT
DD
5 - 80 200
Jutput Transition Time
. CTLH 10 - 50 100
(Low to High)
15 - 40 80
ns
5 - 80 200
Jutput Transition Time
X tTHL 10 - 50 100
(High to Low)
15 - 40 80
5 - 170 340
'ropagation Delay Time tpLH
— 10 - 70 140
(CLOCK - Q, Q) tpHL
15 - 50 100
ns
. . 5 - 190 380
’ropagation Delay Time tpLH
— - 10 - 80 160
(CLEAR - Q, Q) tpHL
15 - 55 110
5 - 55 130
fin. Clock Pulse Width tw 10 - 20 60
15 - 15 40
ns
5 - 40 100
fin. Pulse Width
N tWL 10 - 20 50
(CLEAR)
15 - 15 40
5 3.5 9 -
fax. Clock Frequency feL 10 6 25 - MHz
15 8 34 -
fax. Clock Input Rise 5 20 - -
ime. ek 10 15 - s
fax. Clock Input Fall tecL “
'ime. 15 15 - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40175BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
. 5 - 30 60
Min. Set-up Time
tsy 10 - 15 30 ns
(DATA - CLOCK)
15 - 10 20
5 - -5 80
Min. Hold Time
ty 10 - 0 40 ns
(DATA - CLOCK)
15 - 3 30
Min. Removal Time 3 - 7 40
(CLEAR - CLOCK) trem 10 - b 20 ns
15 - 3 15
Input Capacitance CIN - 5 7.5 pF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

T 90% 50%
CLEAR : 50% 50%
10% - 10%
20ns 20ns
9 0% J0
Dn 50% 50% 50% 50%
10% 10% twL
tsy g tsy ty 20ns 20ns trem
} b - -~
90% 90%
CLOCK 50% 50% 50%
/ 10% 10%
tTHL YTLH
—_— -
9 0% 9 0%
50% 50% 50%
Qn /
[ 10% 10%
| [®pLH LpHL 1 |tpHL
- 50% 90%
Qn 50% 50% 50%
10% 1 0%
TpHL TTLH UTHL | tpLH
TpLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
TC40192BP

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC TC401933P

TC40192BP PRESETTABLE BCD UP/DOWN COUNTER (Dual Clock with Reset)
TC40193BP PRESETTABLE BINARY UP/DOWN COUNTER (Dual Clock with Reset)

TC40192BP/TC40193BP is a synchronous 4-bit up/down
counter.

The RESET input is active at "H" level, and the
PRESET ENABLE input is active at "L'" level; both of
them perform asynchronous operation.

In the clock, the up-count input and the down-count
input are independent each other, and each input
performs count operation at the rising edge of the
pulse. And the clock in the counter takes the logic DIP 16 (5D16A-P)
sum of counting up and counting down; therefore, one
clock input can be used as a clock inhibit input.
The functions and pin assignment of TC40192BP and
TC40193BP are compatible with those of 74192 and

74193 of TTL. PIN ASSIGNMENT
MAXIIUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT T2l
ez j2
DC Supply Voltage VDD | V§s-0.5~Vss+20 v Qz
143
Input Voltage v Vss-0.5~Vpp+0.5 v
np g N 58 DB CLOCK DOWN 4
Output Voltage VouT | Vss-0.5~Vpp+0.5 v CLOCK UP WS
DC Input Current IIN *10 mA az 6
Power Dissipation Pp 300 mi Qs 7
Operating Temperature| Ta _40 ~85 °c Vssll8
Range
3 (TOP VIEW)
Storage Temperature _eE ~ °
Range Tstg 65 ~150 C
Lead Temp./Time Tsol 260°C - 10 sec
(TC40193BP)
TRUTH TABLE COUNT| Q31 | Q2 | Q3 | Q4
0 L L L L
(TC40192BP, TC40193BP) (TC40192BP) 1 H L L L
PRESET COUNT
CLOCK| CLOCK| PRESET | . AGTION Q1| Q2| &3 | Q4 2 L H L L
UP DOWN | ENABLE 0 L L L L 3 H H L L
Iy H H L COUNT UP 1 H L L L 4 L L H L
1 H H L NO COUNT 2 L H L L 5 H L H L
H I H L COUNT DOWN 3 H H L L 6 L H H L
H 1 H L NO COUNT 4 L L H L 7 H H H L
* * L L PRESET 5 H L |.H L 8 L L L H
» & #® H RESET 6 L H H L 9 H L L H
7 H H H L A L H L | H
% . Don't care 8 L L L H B H H L H
9 H L L H c L L H H
D H L H H
E L H H H
F H H H H
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40192BP, TC40193BP

LOGIC DIAGRAM (TC40192BP)

J1 Q1 J2 Q2 Js Qg b "

o © 9 9 9 © © O
orl” 9 4 9 )

CK CK C
RESET R
:

N
:

CLOCK UP l .
O—t— - e
!
1

IR RS
o
a

?Jx -©

4101
SEdl

CLOCK DOWN
, CARRY
12
)
= 13
- BORROW
3
TIMING CHART (TC40192BP)
RESET _|
PE
5 J [
72 L-_-:: DON’ T C4RE UNTIL PE GOES "L'
Jz _l |.-.-:
- ===
Je Jm —m
CLOCK UP s L
CLOCK DOWN oy ynyge
- il HalipBpNa Nyl
wz L
Q3 - l '
Qg - |
CIRRY
BORROW
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40192BP, TC40193BP

JGIC DIAGRAM (TC40193BP)

LOCK UP

(—to—rt
(O—>~

LOCE DOWN

CARRY BORROW

MING CHART (TC40193BP)
RESET __]| |

PE

J1 - -

T2 DON’ T CARE UNTIL PE GORS "L'

1

-
Jg - | [ S
L

CLOCK UP _l_. —U_U
CLOCK DOWN -
a ] - LI_T_J_T

4z
Gz
Q4 T

CARRY

=

1c
W=
1
=

BORROW
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40192BP, TC40193BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VpDp \J
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
o ° o
CHARACTERISTIC ;gg- TEST CONDITION |Vpp —40%C 25°¢ 85°C UNT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
11 | <lua 51 4.95} - 4.95| 5.00 - 4.95( -
igh— ouT A,
figh-Level Vou 10| 9.95| - | 9.9510.00] - | 9.95| -
Output Voltage VIN=Vss,VpD
15(14.95| - 14.95(15.00| - |14.95| - v
| | 5( = 0.05 - 0.00| 0.05| - 0.05
— Io <1zA
Low-Level N 10| - |o0.05] - | o0.00] 0.05| - | 0.05
Output Voltage ViN=Vss, VDD
15| - 0.05 - 0.00| 0.05f - 0.05
Vou=4. 6V 5(-0.61| - |-0.51| -1.0| - |-0.42] -
Vou=2.5V -2.5| - | -2.1] -4.0| - | -1.7] -
Output High _ _ - _ _ _ _ -
Current Ion|{Vou=9.5V 10 1.5 1.3 2.2 1.1
Vop=13.5V 15| -4.0| - -3.4] -9.0f - -2.8| -
ViN=Vss,VDDp mA
VoL=0.4V 5| 0.61] - | o0.51f 1.5/ - | 0.42| -
Output Low VoL=0.5V 10 1.5f = 1.3 3.8 - 1.1 -
Current ToL
VorL=1.5V 15| 4.0 - 3.4f 15.0| - 2.8 =~
VIN=Vss, VDD
Vour=0.5V, 4.5V| 5| 3.5| - 3.5| 2.75] - 3.5 -
Input High V1n Voyr=1.0V, 9.0V| 10 7. - 7.0 5.5 - 7. -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
l1gyr ! <1xa v
Vour=0.5V, 4.5V| 5| - - | 2.25] 1.5] - 1.5
Input Low v VoyT=1.0V, 9.0V| 10| = .0l - 4.5 3.0| - 3.0
Voltage L _
Vour=1.5V,13.5V| 15| - 0| - 6.75 of - 4.
lIOUT 1 <1xA
"H" _5
Input Level | TTH|VIn=18V 18] - | -0.1] - |10 0.1| - 1.0 y
Current ["L" -5 -
Level I1L|V1pL=0V 18| - 0.1y - {-10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40192BP, TC40193BP
ATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
HARACTERISTIC ggz' TEST CONDITION |Vpp —=t0-C 25°C 85°C__ lunir
(v) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - s | - Jo.00s|] 5| - | 150
ij:ﬁi“t Device | 10 ViN=Vss, VDD 10| - 10| - |o.o10] 10| - | 300 | «A
* 15| - 20 | - [0.015| 20 - 600

All valid input combinations.

NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
tput Transition Time _
(Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200
tput Transition Time
(High to Low) ETHL 10 50 100
15 - 40 80
opagation Delay Time toLH 5 - 450 900
CLOCK UP, Q) tp 10 - 180 360
- HL
CLOCK DOWN P 15 _ 130 260
5 - 400 800
opagation Delay Time _
(RESET - Q) EpHL 10 160 320
15 - 120 240
- 840
opagation Delay Time tpLH 3 420 ns
== 10 - 170 340
(PE - Q) tpHL
P
15 - 120 240
opagation Delay Time 5 - 220 440
LCOK UP - TARRY, ) tpLH 10 - 95 | 190
LOCK DOWN - BORROW tpHL
15 - 70 140
opagation Delay Time — 5 - 490 980
RESET, PE - BORROW, tp 10 - 190 380
CARRY) PHL 15 - 130 260
5 - 250 500
n. Clock Pulse Width tw 10 - 100 200 ns
15 - 70 140
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40192BP, TC40193BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 100 480
Min. Pulse Width
t 10 - 40 300
(RESET) WH
15 - 35 260 ns
5 - 80 240
M:Ln._Pulse Width tyL 10 - 30 170
(PE) 15 - 25 140
5 1 2 -
Max. Clcok Frequency for 10 2.5 - MHz
15 3.5 7 -
Max. Clock Input Rise 5 20 - -
Time. frov 10 ) s _ _ .
Max. Clock Input Fall froL ) “
Time. 15 1 - -
Min. Removal Time 3 - -40 80
(RESET, PE - CLOCK) | ‘rem 10 - -16 40 ns
15 - -14 30
Input Capacitance CIN - 5 7.5 pF

WAVEFROM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
20ns 20ns
-
90% 90%
CLOCK UP
. 50% 50% 50%
CLOCK DOWN ,Z—- 10% 1
TTLH TTHL
=
90% 90%
Q 50% 50%
10 10%
% Tpmn| X
| *pLHE TTHL tpHL
R 90% 0%
CARRY, 50% 50%
BORROW 10% 0%
TpHL | TpLE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40192BP, TC40193BP
\VEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 2 WAVEFORM 3
ZODE_
90%
RESET RESET | 50%
\_10%
20ns
ITI.'] ﬁ Z 50%
H-10%
20ns
Q. S0
CARRY, CLOCK 50%
BORROW 10%
tpHL ‘
Q, trem
CARRY, 50%
BORROW
tpLH
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4501BP C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC
TC4501BP TRIPLE GATE (Dual 4-Input NAND Gate and 2-Input NOR/OR Gate or 8-Input
AND/NAND Gate)

The TC4501BP is a combined gate which contains
dual 4-input NAND gate and 2-input NOR/OR gate in one
package.
Since all the outputs of these gates are provided
with the buffers of inverters, the input/output trans-
mission characteristics have been improved and the
noise immunity has been elevated. Further, an increase
in propagation delay time caused by an increase in
load capacity is kept to a minimum.
The TC4501BP can be used as 8-input positive AND/
NAND gate by externally connecting the output of NAND DIP16(5D
gate to the input of NOR/OR gate. 1P16(3D16A-P)
ABSOLUTE MAXIMUM RATINGS
CHARACTERISTIC _|SYMBOL RATING unrr | PN ASSTGNMENT
DC Supply Voltage | VDD Vss - 0.5~ Vss +20 U,
Input Voltage VIN Vss -0.5+ VDD +0.5 a1 [T 78] vpp
Voltage Vi Vgg - Y _
Output Voltag oUT $S-0.5"VDD+0.5 v 5, [E] ﬁ B
DC Input Current 11N +10 mA
Power Dissipation | PD 300 mW o1 [5] 4] Y
Operating T ~40 ° Dy [2 3 x
Temperature Range A 40 85 ¢ ll: :] 1
Storage Aol s 2] e
Temperature Range Tstg -65"150 °c =[2] B
Lead Temp./Time Tsol 260°C + 10 sec Bz 6] mj
LOGIC DIAGRAM oz[2] 19 2
NAND VSSE EDZ
1(8)
A
B . 13 (10)
co2 (7) X (TOP VIEW)
Do—t(2
NOB/OR
Eo 1
14
Y
Fot?
1 -
Y
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4501BP
ECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp \Y
TATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

- —  -so°c 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MaX. | MIN. | TYp. |MaX. | MIN, | Max,
5 [4.95 | - | 4.95[5.00 | - | 4.95] -
b Level -
gtfhu:e;zltage voy | |Tour!<lud 10 |9.95 | - | 9.95010.00] - | 9.95 -

P Vin=Vss> Yob |15 |14.95 14.95015.00| - |14.95 v
e | T | ] 7[00 © [2%0[0F] - [0
Output Volt =V, - . - . . .
utput Voltage Vins¥ss> Vob |15 | _ lol05| - [0.00|0.05| - |0.05

Vop=4-6V 5 [-0.61] - [-0.51]-1.0| - [-0.42] -
Vou=2.5V
Output High Tos OH 5 |-2.5| - |-2.1 |-4.0| - [|-1.7 | -
Current 30H=9'5V 10 |-1.5| = |-1.3|-2.2| - |-L1| -
on=13.5V 15 |-4.0 | - |-3.4 |-9.0] - |-2.8 | - N
VIN=Yss, VDD n
VoL=0.4V
Output Low . Vo1=0.5V 5| 0.61 - 0.51| 1.5 | - 0.42| -
Current S i;) 4. 50 - 1.3 38| - |1.1] -
0| - |3.41]15.0] - |2.8] -
Vin=Vss, VbD
Vour=0.5V, 4.5V
Input High ouT ’ 5| 3.5] - 3.5 |2.75| - 3.5 | -
gy | JoUT=L-OV. 9:0Vi4g | 90| - 70 (55 | - |7 -
Voltage I v = :
our=1-5V,13-5V1 45 117 0| - |11.0 |8.25| - |11.0 | -
|TouT| <1pa
VouT=0.5v, 4.5V 5 - |1.5 - |2.25|1.5 1.5
Input Low Vour=1.0V, 9.0V 10 _ 3.0 I A 3.0 3.0
Voltage VIL | wour=1.5V,13.59) .o | | |~ 6.5 | 4.0 4.0
|Tour| <luA
mput | B IIH | Vyg=18V 18| - o1 | - | 10790.1 1.0
P Level IH ) )
‘ A
urrent| " 1 Vi1 =0V -5 s
Level L | ViL 18| - |-0.1| - |-1077o0.1 -1.0
Quiescent ) e 5 | - Jo.2s| - Jo.o001]0.25 7.5
bevice Current| PP | VINTVss» ¥DD |10 | - Jo.5 | - 10.001 0.5 15 | uA
* 15| - |1.0 | - Jo.002 1.0 30

All valid input combinationms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4501BP

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION VDD(V) MIN. |TYP. | MAX. |UNI"
Output Transition Time 5 - 80 | 200
i tTLH 10 - 50 100
(Low to High) 1s N 20 %0
Output Transition Time 5 - 80 | 200
tTHL 10 | - 50 | 100
(High to Low) 1s _ 40 80
Propagation Delay Time . 13 - gg izg
. pLH -
2 (Low to High) 15 i 20 | 100
Z | Propagation Delay Time 5 - 80 | 260
(High to Low) CpHL 0 | - 50 | 140
TR to v 15 | - 40 | 100
Propagation Delay Time 5 - 100 | 230 ns
i oh tpLH 10 - 50 | 130
» (Low to High) 15 _ 20 90
S
= Propagation Delay Time 5 - 100 | 230
. tpHL 10 - 50 | 130
(High to Low) 15 _ w0 20
Y | Propagation Delay Time 5 - 130 | 260
& i tpLH 10 | - 70 | 140
g (Low to High) i 15 | - 50 | 100
(=}
D Propagation Delay Time 5 - 130 | 260
g EpHL 10 | - 70 | 140
= (High to Low) 15 _ sol 100
Input Capacitance CIn - 5| 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4501BP
:IRCUIT AND WAVEFORM FOR MEASUKEMENT OF. DYNAMIC CHARACTERISTICS ’
CIRCUIT WAVEFORM 20me 2008
m 908
50% L|50%
INPUT j 108 Noog
T pHL ‘ TpLH
= | %0% la<te; 2
OUTPUT X 50% 50%
PULSE 10% 10%
GENERATOR .
TRuT UTHL TLH
T HL TpLH
90% Foo%
OUTPUT ¥ “’g:’% fg:
trHL trin
UpLH TpHL
_ ESTE =% |9 0%
OUTPUT Y 50% 50%
—_ 1% o 105
TTLH CTHL
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TC4502BP

SILICON MONOLITHIC

— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT

TC4502BP STROBED HEX INVERTER/BUFFER

The TC4502BP is a strobed hex inverter/buffer with
3-state output. When DISABLE input is set to "H"
level, six outputs become high impedance independently
of the other inputs/when DISABLE input is set to "L"
level and INHIBIT input '"H" level, all the outputs go
to "L" level.

Further, since each output is capable of directly
driving one standard TTL, the TC4502BP is suited for

a bus interface, a data transmission circuit, a
multiplexer, etc.

MAXIMUM RATINGS

DIP 16(3D16A-P)

PIN ASSI

GNMENT

CHARACTERISTIC SYMBOL TING UNIT
DC Supply Voltage Vpp Vgg~0.5~Vgs+20 v
Input Voltage VIN Vss=0.5~Vpp+0.5 A
Output Voltage Vour | Vss-0.5~Vpp+0.5 \Y
DC Input Current IIN *10 mA
Power Dissipation Pp 300 mW
Operating Temperature) Ta 40 ~85 o
Range
Storage Temperature e °
Range Tstg 65 ~150 C
Lead Temp./Time Tsol 260°C - 10 sec
CIRCUIT DIAGRAM

1/6 TC4502BP Vpp

3-State
OUTPUT
DISABLE ©
INHIBIT
o
Dn O- I::x*_ Gn

<
0
w

3-State

OUTPUT

DISABLE
Q1
Dz
Qz

Vss

VoD

De

Q6

Ds
INHIBIT
W5

Da

Qg

W X O O P AN

( TOP VIEW)

LOGIC DIAGRAM

TRUTH TABLE

INPUTS OUTPUT
DISABLE | INHIBIT Dn Qn
# ¥ HZ HZ: High impedance
L H ¥ L # : Don't care
L L
L L H

3-State
OUTPUT
DISABLE

D1

Dz

Dg

Ds

D

INHIBIT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4502BP
ECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. | UNIT
C Supply Voltage VpD 3 - 18 \
nput Voltage VIN 0 - Vpp \
TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
 — -] o -]
CHARACTERISTIC ;gﬁ TEST CONDITION [Vpp 40°¢ 25°C 85°C  luntr
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
N s| 4.95| - | 4.95] 5.00] - | 4.95] -
. <lu
igh-Level vou| °UF 10 9.95| - | 9.95/10.00] - | 9.95| -
utput Voltage VIN=Vss,VDpD
15)14.95| - |14.95/15.00] - [14.95| - |
= 1 s| - |o.05] - |o.00] 005 - | 0.05
- 0
ow-Level vor| °F 10| - |o0.05 - | o0.00] 0.05 - | 0.05
utput Voltage Vin=Vss,Vpp
15| - | o.05| - | o.00] 0.05] - | 0.05
Vou=4. 6V s]-0.73] - |-0.e5| -1.4] - [-0.s8] -
Vou=2. 5V 2.4 - | -2.1] -1.3] - | -1.9] -
utput High _ _ _ _ _ _ _ _
urput Tou|Vor=9. 5V 10| -1.8 1.65] -3.2 1.35
Vou=13.5V 15| -4.8| - | -4.3| -1.1] - | -3.5] -
VIN=VSS, VDD "
VoL=0. 4V 5| 3.8 - 3.2] 7.3 - 2.9] -
utput Low VoL=0. 5V 10| 9.6 - g.o| 1.7 - 6.6| -
urrent IOL
VoL=1.5V 15] 25.0] - | 24.0| 5.7| - | 20.0| -
VIn=Vss,VpD
Vour=0.5V, 4.5V| 5| 3.5| - 3.5| 2.75] - 3.5 -
nput High yyy|VouT=1-0V, 90| 10| 7.0/ - 7.0l 5.5 - 7.0| -
oltage Voyr=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1Toyr ! <1zA v
Vour=0.5V, &4.5V| 5| - 1.5 - | 2.25| 1.5] - 1.5
nput Low vy |Vour=1.0v, 9.0v| 10| - 3.0 - 4.5 3.0 - 3.0
oltage Vour=1.5V,13.5v| 15| - 4.0 - | 6.75] 4.0 - 4.0
IToyp | <1#A
'|H" -5
aput oy | Trm|vim=ov 18| - 0.1 - | 10 0.1 - Lo
wrrent 1ML | vig=ov 18 0.1 10-5| 0.1 1.0
Level | ~IL|VILT - e - - .
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4502BP
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
- - o o o
CHARACTERISTIC ggg TEST CONDITION |[Vpp 40°c 25°¢ 85°C  luwm
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
3-State "H" -4
output Level IpH|VoyT=18V 18| - 0.4 - 10 0.4 - 12 -
Leakage "L _ 4
Current Level IpL|{VoyT=0V 18] - |-0.4 - |-10-4|-0.4 - -12
5( - 1 - ]0.002 1 - 30
Quiescent Device - _ _
Current Ipp ZIN Vss,Vpp 10 2 0.004 2 - 60 uA
15} - 4 - |0.008 4 - 120
# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - . 40 100
15 - 30 80
ns
5 - 35 80
Output Transition Time
(High to Low) LTHL 10 - L 40
15 - 10 30
5 - 200 400
Propagation Delay Time _
(DATA, INHIBIT - Q) | TPLH 10 80 180
15 - 60 130
ns
5 - 135 270
Propagation Delay Time _
(DATA, INHIBIT - Q) | “PHL 10 55 110
15 - 40 80
Three State Disable > - 63 130
Time tpHZ RL=1kQ 10 - 30 60
(DISABLE - Q) 15 _ 25 50
Three State Disable > - 80 220
Time tpzH Rp=1kQ 10 - 30 100° ns
(DISABLE - Q) 15 _ 20 80
Three State Disable 3 - 100 250
Time tpLz RL=1kQ 10 - 50 130
(DISABLE - Q) 15 - 40 110
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4502BP
{NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, CL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
1ree State Disable 5 - 80 250
ime tpZL Rp=1kQ 10 - 30 110 ns
(DISABLE - Q) 15 _ 20 80
nput Capacitance CIN ' - 5 7.5 pF
AVEFROM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 WAVEFORM 2
20ns - 20mn8 20ns 20ns
H‘T‘ 0% f'*—'—'g Z;%'E_——IF 90%
INHIBIT 50% ;o; DISABLE 50% 50%
\10% L 10% H-10% \mz
20ns 20ns
B -—
.fgo% F 90% 90%
DATA 50 % 50% Q /
V- 10% N 1oz £10%
tTLH TTHL ToLZ tpzL
S0 90% —_T
G 50% 50% 50% 0% Q /
10% 0% < 0%
vtpLH vtpHL |®pLH | EpHL LpHZ tpzH
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
8BP C2MOS DIGITAL INTEGRATED CIRCUIT
TC450 SILICON MONOLITHIC

TC4508BP  DUAL 4-BIT LATCH

TC4508BP contains two independent circuits of latches
having output disable function and clear function.
When STROBE input is "H'", the data input appears at
the output as it is and if STROBE input is changed
from "H" to "L", the output retains the data input
existed at the time of falling edge of STROBE.

When STROBE is "L'", the outputs are not affected by
DATA inputs.

If RESET input is set to "H", Q outputs are cleared
to "L" level regardless of STROBE. If DISABLE input
is set to "H", Q outputs have high impedance
regardless of other inputs.

DIPR4 (6DR4A-P)

ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
MASTER J | v
DC Supply Voltage VDD Vgs-0.5~Vgs+20 v RESET § DD
STROBE K 2 Q3
Input Voltage VIN Vss-0.5~Vppt+0.5 v D1saBLE 0 3 D3
Output Voltage Voutr | Vss-0.5~Vpp+0.5 ) Do B4 Q2
DC Input Current 1IN *10 mA %8s D2
" - D, K6 Q1
Power P1551pac1on Pp 300 mW o 47 Dy
gperatlng Temperature TA 40~ 85 °c bz I8 Qo
ange ez ¥o Do
Storage Temperature ° D3 § DISABLE
Range Tstg 60~150 c ot STROBE
MAST
Lead Temp./Time Tsol 260°C - 10sec Ves | HESET
LOGIC DIAGRAM (TOP VIEW)
DISABLE @ Do——> DIS TRUTH TABLE
IS )
=24
STER o—d @ | @ | DATA INPUTS OUTPUTS
usezen (Mig—p—b JHE
DIs B e -
sElwlA

Dg {Dy | D2|D

«

QOlQlJ Qz] Qg
AR AR HZ |

*

T
‘ D ] Do——>—D4 @ Q
e 3 0
oAt 0 @ “2 pie

e =+ 22T

x| o® ) ow | ® LATCHED

=]
>
<}
>
-
N
[= e galt=
5 w
%’ii' ;
V
U[VU
| -Be
« %)
o
\
SRIGRERE
»
[ -

paaS H alB|Cc|D A[BJCFD
3T ] DIS
8 o g 4
DATA 2 @———D{*— “ > Qz % : Don't Care
ST a8 H Imped
5 ST DpIs HZ . High Impedance
10
DATA 3 2 4 < Q3
ST 3 DI
R ST
STROBE @ Do—a—d> ST
5T 1/2 TC4508BP
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4508BP
ECOMMENDED OPERATING CONDITIONS (vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
C Supply Voltage Vpp 3 = 18 v
nput Voltage VIN 0 - Vpp \
TATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
o ° -]
CHARACTERISTIC :gs TEST CONDITION VDD 407¢c 25°C 857C UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| 4.95 - 4.95| 5.00 - 4.95 -
igh-Level Vo Hoyr ] <Led 10| 9.95| - | 9.95(10.00] - | 9.95| -
utput Voltage Vin=Vss,Vpp :
15(14.95 - 14.95/15.00 - 14.95 - v
soLevel I TouT ] <1xa 5 - 0.05 - 0.00{ 0.05 - 0.05
tput Voltage VoL Vin=Vss, Vpp 10 - 0.05 - 0.00| 0.05 - 0.05
15 - 0.05 - 0.00| 0.05 - 0.05
Vou=4.6V 50-0.61| - [-0.51] -1.0] - [-0.42] -
Vou=2.5V s| -2.5| - | -2.1| -4.0| - | -1.7| -
Jutput High - _ _ _ _ _ _ _
urrent IoH|VoH=9.5V 10 1.5 1.3 2.2 1.1
Vou=13.5V 15| -4.0 - -3.4| -9.0 - -2.8 -
ViN=Vss, VDD A
VoL=0.4V 5] 0.61 - 0.51 1.5 - 0.42 -
Jutput Low 1 VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Jurrent oL
Vor=1.5V 15| 4.0| - 3.4 15.0| - 2.8| -
Vin=Vss,Vpp
Voyr=0.5V, 4.5V] 5| 3.5 - 3.5 2.75] - 3.5 -
[nput High vpy|VOUTT1-0V, 9.0V 10| 7.0} - 7.0 s5.5| - 7.0 -
loltage Vopr=1.5v,13.5v| 15| 11.0| - | 11.0{ 8.25| - | 11.0| -
1Toyut! <1leA v
Vour=0.5V, 4.5V 5| - 1.5] - | 2.25] 1.5] - 1.5
Input Low Vi Voyr=1.0v, 9.0V| 10} - 3.0 - 4.5 3.0 -~ 3.0
Voltage Vour=1.5V,13.5v] 15| - 4.0 - | 6.75] 4.0 - 4.0
1Ioyt! <1lea
'lHH -5
Lovel | I1H|VIH=18V 18] - 0.1 - | 10 0.1 - 1.0
Input P
Current upn 5
Level I1p|Vip=0v 18 - -0.1 - =10 -0.1 - -1.0

329 TOSHIBA
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TC4508BP

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

- o o °
CHARACTERISTIC ggg’ TEST CONDITION |Vpp 407¢c 25°C 85°C  lumir
(V)| MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
3-State "H"
= - - -4 -
Output Level Ipy|VouT=18V 18 0.4 10 0.4 12
Leakage nh
Current "L —4
Level IpL|VouT=0V 18] - -0.4 - |-10 -0.4 - -12
5] - 51 - 10.005 5| - 150
Quiescent Device - _ _ _
Current Ipp|VIN=Vss,VpDp 10 10 0.010 10 300| =A
* 151 - 201 - 10.015 20 - 600
* All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cy=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION Voo (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time _
(High to Low) tTHL 10 50 100
15 - 40 80
¢ 5 - 180 360
Propagation Delay Time pLH 10 _ 75 150
(STROBE - Q) tpHL
15 - 55 110
toLH 5 - 160 320
Propagation Delay Time P _
(DATA - Q) tpHL 10 65 130 ns
15 - 45 90
N 5 - 160 320
Propagation Delay Time pLH 10 _ 65 130
(RESET - Q) tpHL
15 - 45 90
Three State Disable 3 - 43 170
Time tpHZ Rp=1kQ 10 - 25 100
(DISABLE - Q) 15 - 20 70
ns
Three State Disable > - 33 170
Time tpza | Rr=lko 10 - 25 100
(DISABLE - Q) 15 = 15 70
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4508BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL{TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Three State Disable 3 - 30 130
Time tpLz | RL=1kQ 10 - 30 80
(DISABLE - Q) 15 - 25 60
ns
Three State Disable 3 - 70 170
Time tpzL | Rpo=1lka 10 - 30 100
(DISABLE - Q) 15 _ 20 70
5 - 50 200
Min. Pulse Width
(RESET) o 10 - 20 100
15 - 15 70
ns
5 - 40 140
Min. Pulse Width
(STROBE) twH 10 - 20 70
15 - 15 40
5 - 30 60
Min. Set-up Time
(DATA - STROBE) tsu 10 15 30 ns
15 - 10 20
5 - -10 10
Min. Hold Time
(DATA - STROBE) tH 10 - -5 10 | ns
15 - 0 10
Input Capacitance CIN - 5 7.5 pF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
20ns
) 90%
DATA 50% 50%
10%
.
_"_2 Ons 20n 5
-‘_f- 90% 90%
STROBE 50% 0% | 50% 50%
,Z_.. 0% 10% /
| twh
TTLH tsu| tH +
= ! - THL
90% 90%
Q 0% 50% .
10% k0% .
| [FpiH | pHL
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TC4508BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 2 WAVEFORM 3
20ns 20ns 20mns 20ns
90% 90% 90 90%
DATA Z 50% 50% RESET 2 50% & 50%
— 109 0 — 1 10% 0%
wH
Q 50% 50% Q 50% 50%
|tprE | *pHL |*pHL tpLH
WAVEFORM 4
20ns 20ns
“++
S0 90%
DISABLE z 50% 50%
—_—FT10%
90%
Q
10%
tpLz tpzL
™ s0%
N ¥
10%
tpHZ tpZH
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C2MOS DIGITAL INTEGRATED CIRCUIT TC451OBP/BF
SILICON MONOLITHIC

TC4510BP/TC4510BF PRESETTABLE BCD UP/DOWN COUNTER

TC4510BP/BF is UP/DOWN decade counter having
asynchronous RESET and PRESET functionms.

When RESET input is set to "H'" level, the content of
counter is reset to "O" and when RESET is set to "L"
and P.E. to "H", inputs AIN through DIN are preset to 16
the counter.

If TC4510BP/BF's are connected in cascade using 1

[CARRY INPUT and CARRY OUTPUT, decimal counter of N DIP16(3Dl6A-P)
digits with the parallel carry capability can be
composed. Switching of counting up or down is
achieved by UP/DOWN INPUT. The counter advances its
counting condition at the rising edge of CLOCK.

16

1

ABSOLUTE MAXIMUM RATINGS MFPle (Fieec-P)
CHARACTERISTIC SYMBOL RATING UNIT | pIN ASSIGNMENT

DC Supply Voltage Vpp Vgs~0.5~Vgs+20 v
Input Voltage VIN Vgs-0.5~Vpp+0.5 v gﬁﬁ%ﬁ% Voo
Output Voltage Voutr | Vss-0.5~Vpp+0.5 v Doyt fl CLOCK
DC Input Current 1IN t10 mA Dy B Cout
Power Dissipation Pp 300(DIP)/180(MFP) | mW Arn B cin

- CARRY IN B BN
Operating Temperature TA _40~85 °c
Range Aoyt B Bout
Storage Temperature Tstg —65~150 °c CARRY OUT  UR/DOWN
Range Vss P RESET
Lead Temp./Time Tsol 260°C . 10sec | .

(TOP VIEW)

LOGIC DIAGRAM

AIN Aout BIn BouT Cin Cout DIn Doyr CARRY OUT

© el

PRESET
Enapte (Do r
reser (o) o

. qd
CLOCK

CARRY 18 (5)—{olPo

UP,/DOWN
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4510BP/BF

TRUTH TABLE

TARRY IN UP/DOWN  [PRESET ENABLE RESET FUNCTION
H * L L NO COUNT
L H L L UP COUNT
L L L L DOWN COUNT
* » H L PRESET
* * * H RESET

* Don't care

TIMING DIAGRAM

el gl

CARRY IN

—

UP” DOWN

RESET

PRESET ENABLE | | . I

AIN

Bin [

CIN |

D1n

LI I [ [ I I S O B 1

Bout

Cour

Doyt B

—

CERRY OUT i L[

COUNT O 2 2 3 4 5 6 7 8 ¢ 8 7 6 5 4 3 2 1 0 0 9 6 7
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4510BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 \4
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
CHARACTERISTIC igz' TEST CONDITION |VpD -40°¢ 25°C L UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
err | < 1aa 5| 4.95| - 4.95| 5.00| - 4.95| -
- ouT ! <1x
High-Level Vo 10{ 9.95| - | 9.95|10.00| - | 9.95| -
Output Voltage VIN=VSS, VDD
15{14.95| - [14.95|15.00| - |14.95| -
5 - 0.05| - 0.00{ 0.05{ - 0.05] ¥
- 1T | <1lzA
Lov-Level vor| OVT!= 10/ - |o.05] - | o.00] 0.05] - | 0.05
Output Voltage ViN=Yss,VDD
’ 15| - 0.05| - 0.00{ 0.05| - 0.05
Vou=4 .6V 5(-0.61| - |-0.51| -1.0| - |-0.42] -
Vog=2.5V 5| -2.5| - -2.1{ -4.0| - -1.7| -
Output High - _ _ _ _ _ _ _
Current 1o |VoH=9.5V 10| -1.5 1.3| -2.2 1.1
Vog=13.5V 15| -4.0| - -3.4] -9.0{ - -2.8{ -
Vin=Vss,Vpp A
VoL=0.4V s| 0.61| - 0.51 1.5| - 0.42| -
Output Low VoL=0.5V 10( 1.5| - 1.3 3.8] - 1.1 -
Current ToL
Vor=1.5V 15| 4.0| - 3.4) 15.0] - 2.8 -
ViN=Vss,VpD
Voyr=0.5V, 4.5V] 5| 3.5| - 3.5| 2.75| - 3.5 -
Input High Vg Voyr=1.0v, 9.0V| 10| 7.0| =~ 7.0 5.5 - 7.0f -
Voltage Voyr=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1TOUT 1 << 14A v
Voyr=0.5V, 4.5V| 5| - 1.5 - 2.25| 1.5| - 1.5
Input Low V1L Voyr=1.0V,9.0V | 10| =~ 3.0 - 4.5 3.0 -
Voltage Voyr=1.5v,13.5v| 15| - | 4.0 - | 6.75| 4.0 - | 4.0
1TouT! <1wA
HH" __5
) Level | LIH|VIn=18V 18 - 0.1 - 10 0.1 - 1.0
nput “A
Current npn 5
Level | IIL|VIL=0V 18 - -0.1f - |[-10 -0.1| - -1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4510BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

- ° o °
CHARACTERISTIC :gM TEST CONDITION |VDD 40°c 25°¢ 85°C UNIT
L (V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 5 - 10.005 5 - 150
Quiescent Device _ _ _ _
Current Ipp|VIN=VSS,VDD 10 10 0.010f 10 300 | »A
* 15} -~ 20 - 10.015f 20 - 600
% All valid input combinationms.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL {TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transistion Time
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Output Transistion Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
5 - 210 420
Propagation Delay Time tpLH _
(CLOCK-A, B, C,DoUT) toHL 10 85 200 ns
P 15 - 60 150
Propagation Delay Time “pLH ° ) 10 020
8 -
(CLOCK-TARRY 0UT) tpHL 10 115 240 ns
15 - 80 180
Propagation Delay Time toLH 5 - 240 480
P
(PRESET ENABLE, tpHL 10 - 90 210 ns
RESET-A, B, C,DoyT) P 15 _ 65 160
Propagation Delay Time toLH 5 - 350 700
(PRESET ENABLE, tp 10 - 130 320 ns
- ) HL
RESET-CARRY OUT P 15 _ 90 250
P pelay T 5 - 110 250
ropagation Dela ime tpLH
pes y P 10 - 45 120 ns
(CARRY IN - CARRY OUT)| tpHL
15 - 35 100
5 1.9 3.8 -
Max. Clock Frequency foL 10 4 10.3 - MHz
15 5.5 15.1 -

TOSHIBA

336




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4510BP/BF
JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
fax. Clock Input Rise 5 20 - -
[ime trCL
fax. Clock Input Fall teoL 10 2.5 - - s
[ime 15 1.0 - -
5 - 130 260
4in. Clock Pulse Width ty 10 - 50 100 ns
15 - 35 70
fin. Pulse Width 3 - 80 200
PRESET ENABLE,) tuH 10 - 2 100 ns
RESET 15 - 10 75
5 - 170 360
din. Set-up Time
— tsy 10 - 65 160 ns
(UP/DOWN-CLOCK)
15 - 45 110
5 - 80 160
Min. Set-up Time
P tsy 10 - 30 60 ns
(CARRY IN - CLOCK)
15 - 10 45
Min. Removal Time 5 - 65 150
(PRESET ENABLE, trem 10 - 20 80 ns
RESET-CLOCK) 15 _ 10 60
Input Capacitance CIN 5 7.5 pF

JAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1

CLOCK

fos \_

A, B, C, Doyt

YTLH

90
50%
10%

tpHL TpLH
T T

CARRY OUT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4510BP/BF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 2 WAVEFORM 3
20ns 20ns 20ns 20ns
90 90% —% 90% —FT—Q()
PRESET ENABLE, 50% 50% CARRY IN x 50% 50%
RESET l_ 10% 10% 10% 4— 0%
twH
A, B, C, Doy, [,
Ao 50 5
ARRY-OUT % CARRY OUT 0% 50%
n tpLH, pHL pHL T pLH
WAVEFORM 4 WAVEFORM 5
20ns 20ns
0% Z’W_—_—
CARRY IN ’\50% uP, TOWN 50%
10% /N 10%
_EOne 20ns
S5 90!
CLOCK 50% CLOCK 50%
10% — 10%
tsu tsy
WAVEFORM 6
20ns
90%
PRESET ENABLE, 50%.
RESET 10%
20ns
CLOCK T 50%
10%
. trem
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC4511BP/BF
SILICON MONOLITHIC

C4511BP/TC4511BF BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER

TC4511BP/BF is decoder which converts the input
f BCD code into the 7 segment display element driving
ignal and the output has complementary connection of
PN bipolar transistor and N-channel MOS FET. There-
ore, not only capability of directly driving cathode
ommon type LED, this has capability of driving various
isplay elements with simple interface circuits.
T input and BI input are to force all the outputs to N {
2 "H" (illuminated) and "L" (not illuminated) res- DIP16(%D16A-P)
ectively regardless of BCD input. As the latch con-
rolled by common LE input is inserted in each of four 16
aput lines, static display of dynamic information can
> achieved. When an invalid BCD input, "10" or higheq] 1
s applied, all the outputs become "L"(not illuminated), MFP16 (F16G0-P)
BSOLUTE MAXIMUM RATINGS
CHARACTERISTIC |SYMBOL RATING unT | PIN ASSIGNMENT
C Supply Voltage | VDD Vgs-0.5 v Vgg+20 v
nput Voltage VIN Vgs-0.5 v Vpp+0.5 v B
atput Voltage Vour Vgg—=0.5+ Vpp+0.5 v ¢
C Input Current IN +10 mA o
utput High
Current Ton =50 ma 5
ower Dissipation | Pp 300(DIP)/180(IFP) i)
perating ° 1
amperature Range Ta -40 v 85 ¢ b
torage Tst _ °
smperature Range & 657150 ¢ A
2ad Temp./Time Tsol 2690°C - 10 sec
v
RUTH TABLE : &
INPUT OUTPUT DISPLAY
s]BI|LT| D] C|BJa & |b]cldle |t 8 MO DE
< >+ L x * * %+ H H H H H h H 8
JofiBl*x[*|*x[x]Ju ]l |L][L BLANK DISPLAY
JE|BE|L|L|LIL|HE |H|E|H |H|H]|L 0 a
JJE|HE[L]L|L|[B|L|BE|H|L|L[LIL T -
B B[L]|L|E|L|BE|H|L B|H|LIEH z f’_i'b
JJElB| L[ L[HE|BE|[E|E [H|H]|JL[L[E 3 ’
Bl E|L|BH|[L|L]L|BEIBE|{L|L |H]|E T 9' ¢
JE[B|L|HB|L|E[H|L[B|E[L][H]IE 5 a
J|BE|B|L|H|E|L]|L|L]|E|H]|B |[H|EH 6
LBl B|L|B[B|H|BE|B|[HE|LJL |L|L 7 — —_ —
e8| B|L|L|L |8 B |H|H|E |[B]|BRH B
TE[E|BEJL|L|E|BE|B|E|L|L |B|H]|] © "'—'_"—.'
CJE[{BE|B[L]B|L|L|L|LIL[L[L][L BLANK '_' "_ _' [}
ITH|H|[BE|L|B[H|L]|L|L]L |[L]L]|L BLANK
SJE[HE|HE || x| x|l ]o]Lo]L]tL BLANK _— e e
ila] B *x][ ¥ =] * == == r- ] 1110
k: DON'T CARE &4 : DEPONDS UFON THE BCD CODE — '—‘ ’ — -
PREVIOUSLY APPLIED WHEN 1E "L" _' — ] '_' [
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TC4511BP/BF

LOGIC DIAGRAM

(o T o
=P
Ao (Do :
[ %l— — Do- E‘Do EE E*: () N
—) — X >
BIn ()_D"_D% [>o- 2
s L] ] L*l @ -
¢ —1 l
?)CF-——I- — %) a
om (D)oo R
hY X
s 4.4_] =D D3 -
¢ | *
L> Ao (®
iy (>4 ) *
¢ ——-;,J XD ®
[ " Vo
LE (:>_.£>OJ:E;;:: ) X
=
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. | UNITS
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
CHARACTERTSTIC |SYMBOL|TEST CONDITION [VpD |—=40°C 25°¢C 8°C  \wnm
(v) | MIN. | MAX.| MIN.|TYP. | MAX. |MIN. |MAX.
) ~ s 4.0] - | 4.0 4.5| - | 4.0] -
High-Level 1 <lpA .
8 Vou I Tour| 0] 9.0 - |9.0] 9.5 - ]9.0]-
Output Voltage ViN=Vss, Vpp |15 |14.0| - {14.0 |14.5| - |14.0| -
v
Low-Level [Tour| <1pA s| - [0.05] - |0.00]0.05] - |0.05
VoL 100 - |o.05] - |o0.00]0.05] - |o0.05
t Vv Vin=Vgs, V.
Output Voltage IN"TSS> DD |45 | _ | o0.05] - |0.00]0.05] - |0.05
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4511BP/BF
TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
o o
IARACTERISTIC |SYMBOL | TEST conprTIon |VDD| =40°C 25°C 85°¢ UNITS
(V) | MIN.|MAX. | MIN. | TYP.| MAX.| MIN. | MAX.
Von=3.5V s| 20| - 20 - 15 -
itput High Von=8. 5V w0l 2 )
1 - 5 - 20 -
Current OH Von=13.5V
VIN=VDpD, Vss it e 30 1P
- mA
. Von=0.4V 5 0.52| - |0.44 - |o.38| -
itput Low Von=0.5V
I
oL _ 10| 1.3] - 1.1 - 0.9 -
Current Von=1.5V
Vin=VoD, Vss 15| 3.6| - 3.0 - 2.4 -
] Vour=0.5V, 4.5V| 5| 35| _ 3.5 2.75) - | 3.5| -
wput High Voyr=1.0v, 9.0V
VIH 10| 7.0| - 7.0| 5.50| - 7.0| -
Voltage Voyr=1.5V,13.5V
[Tour| <LvA 15| 11.0| - 11.0| 8.25| - |11.0| -
v
Vour=0.5V, 4.5V
iput Low Vgﬁﬂ o eovl | - 1.5 - 2.25| 1.5| = 1.5
v .ov, 9.
Voltage IL Voup=1.5V,13.5V 10 - 3.0 - 4.50 3.0| - 3.0
[Tour| <1uA 15| - 4.0 - 6.75| 4.0| - 4.0
i . - —
\put Level IH | Vig=18V 18] - 0.3 - 10 0.3 - 1.0 A
arent |"L7 | IrL | Vpp=0v 18| - [-0.3| - |-10-5}-0.3] - |-1.0
i1iescent I 5 - 20 - 0.005| 20 - 150
Yevice Current | DD | VIN=VDD» Vss 10| - | 40 |-~ 0.010| 40 | - | 300 | uA
* 15| - 80 - |0.015| 80 - 600
All valid input combinations.
'NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF, Rp=10k{)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp(v) | MIN. | TYP. | MAX. | UNITS
itput Transition Time 5 - 40 80
(Low to High) FTLH 10 - 25 60
& 15 - 20 50
itput Transition Time 5 - 80 200
(High to Low) tTHL 10 - 40 100
1g o ow 15 _ 30 80
ns
-opagation Delay Time 5 - 550 1100
t
_ pLH 10 - 240 480
(DATA - OUT) 15 - 170 340
] tion Delay Ti 5 - 550 1100
opagatio ay Hmel tomp 10 - 240 480
(DATA - OUT) 15 - 170 340
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TC4511BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS

(Continued )

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V)| MIN. TYP. MAX. |unITS
Propagation Delay Time 5 - 350 700
— tpLH 10 - 140 | 280
(BT - ovm) 15 - 100 200
Propagation Delay Time 5 - 350 700
tpHL 10 - 140 | 280
(BT - oum) 15 - 100 , | 200
Propagation Delay Time| CpLH 1(5) - 350 708
- 150 30
(T - oD ‘pHL 15 - 120 | 240
Propagation Delay Time tplH 5 - 300 600
’ 10 - 130 | 300 ns
(LE - oUD) CpHL 15 |- 100 | 250
Min. Pulse Width 5 - 100 | 300
tw 10 - 50 150
(LE) ’ 15 - 40 120
Min. Set-up Time ¢ 5 - 80 200
su 10 - 40 100
(DATA - LE) 15 _ 20 75
5 - -80 50
in. 1d Ti
Min. Hold Time ty 10 _ 40 20
(DATA - LE) 15 _ -30 15
Input Capacitance CIN _ 5 7.5 oF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20nse %0ns WAVEFORM 2 20p6 _Rome
90k
AIN 50% 50%
._'M o Sy;lo% BT 3 ]10%
JTHL ITLH UTHL STLH
—_— 0% — Toos
a i’: 50% g 50%,
ol —| tpn e | 10% -
WAVEFORM 3 I |
,20ns 20ns
B WAVEFORM 4 2018 20me
AIN r N 50% "
10%
. i EE, - { )5‘;;’”
S0% ‘ \ / 10%
LE 50% 50%
10% Twl
tou | T so
a T T
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|
. w v WIKCUIT TECHNICAL DATA —

|
|
suconvoouris o TCA4512BP/B

TC4512BP/TC4512BF 8-CHANNEL DATA SELECTOR

|

TC4512BP/BF is data selector which selects 8 |
channel data inputs (X0 through X7) according to

binary address inputs A, B and C.

Since high impedance can be given to output Z by sett-
ing DISABLE input to "H", the wired-OR arrangement can
be achieved. DISABLE input takes precedence over
other inputs giving the output high impedance.

I1f DISABLE = "L'" and INHIBIT = "H", the data select
operation is inhibited and output Z becomes "L" Level.

DIP 16(3D16A-P) |
16

1 |
MFP 16 (F16GC-P) |

ABSOLUTE MAXIMUM RATINGS

|
CHARACTERISTIC |SYMBOL RATING untT | PN ASSIGNMENT ‘
DC Supply Voltage | VDD | Vss-0.5"“Vss+20 v
DD
Input Volt v Vss -0.5+VDD+0.5
put o-roes b S DISABLE
Output Voltage Vour | Vss-0.5"vVDD+0.5 v 2
DC Input Current IIn *10 mA .
Power Dissipation | PD 300 (DIP) /180 (MFP) oW .
Operating T _ °
Temperature Range A 40 85 ¢ A
Storage o
Temperature Range Tstg -65"150 c INHIBIT
Lead Temp./Time Tgol 260°C « 10 sec x7
(TOP VIEW)
LOCIC DIAGRAM
TRUTH TABLE
4 @ o —L> 4 INPUTS oUT v
® @) 12“ > = A | B | C |INHIBIT|DISADLL| .
¢ L D 3 R L L
X0 E|L | L L L
X1 > ¢ Lis|L L L
X2 Q 1> E E | H L L L
“ > z DIS
x3 (o) D B . L] L | H L L
xe (5) ¥ B _ H| L | H L L
X5 B ¢ pis L| HE| B L 3
X6 B H| H| & L L
x7 o B e x| x| * H L
HIBIT T T+ s "
JABLE N DIS
1Pas . /
1 p— :123 DON'T CARE

HIGH IMPEDANCE
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IBA INTEGRATED CIRCUIT TECHNICAL DATA

4512BP/BF

OMMENDED OPERATING CONDITION (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS

> Supply Voltage Vpp 3 - 18
aput Voltage VIN 0 - VDD
ATIC ELECTRICAL CHARACTERISTIC (Vgs=0V)
_40" Y °

'HARACTERISTIC |SYMBOL|TEST CONDITION |YDD c 25°C 85°C UNITS

(v) | MIN. | MAX.{MIN. | TyP. | MAX.| MIN.|MaX.
High-Level |Tour | <1uA 514.95{ - [4.95(5.00| - 4,95 -
outout Voltase VoH Vrny v 10 {9.95| - ]9.95 |10.00] - 9.95 -

P & IN=Vss, VDD 15 114.95{ - [14.95|15.00] - |14.95| - v
LowLevel | Tour | <1uA 5| - 0.05] - 0.001 0.05] - |0.05
outout Voltage | VOL 10 | - 0.05| - 0.00| 0.05| - |0.05
utpu 8 Vin=Vss, Vpp 15 | - 0.05| - 0.00{ 0.05| - |0.05

. Vog=4.6V 5 |-0.61| - |-0.51|-1.0| - [-0.42] =
Output High Vog=2.5V 5
_ -2.5| - -2.1{-4.0] - -1.7| -
Current lon VOH“Q'SV 7
Vog=13.5V 10 {-1.5| - -1.3[-2.2| - -1.1| -
ViN=Vss, Vpp 15 | -4.0 - -3.4{-9.0 - -2.8] - mA
Vor=0.4V 510.61| - 0.51 1.5| - 0.42| -
Jutput Low Vo1=0.5V
oL |ygr=1.5v 10| 1.5| - 1.3] 3.8 - 1.1 -
\rrent z
VIN=VSS, VDD 15| 4.0 - 3.4{15.0| - 2.8 -
Vour=0.5V, 4.5V | 5| 3.5] - 3.5/2.75| - 3.5 -
t High Vour=1.0V, 9.0V
0 - . . - .0 -
v VIH |voyre1.5v.13.5V 10| 7 7.0| 5.5 7.0
TTour] <LuA 15 {11.0| - 11.0{8.25| - 11.0| - v
\ Vour=0.5V, 4.5V | 5 | _ 1.5 - 2.25| 1.5| - 1.5
W Voyr=1.0v, 9.0V
VIL |voyr=1.5v,13.5v |10 | - 3.0 - 4.51 3.00 - | 3.0
[TouT| <lua 15 | - 4.0| - 6.75] 4.0| - 4.0
Ity |Viy=18V 18 | - 0.1 - 10-5| 0.1] - 1.0
5 uA
IIL VIL=0V 18 - -0.1| - -10" -0.1 - -1.0
Ipu  |Vour=18V 18 | - 0.4 - 10-4 0.4| - | 12
vA
Ip.  |Vour=0V 18| - |-0.4] - |}-1074| -0.4| - |[-12
] 51 - 5| - o.o0s5f 5 - 150
pp  |ViN=Vss, Vpp 10 | - 10 | - Jo.o10| 10 | - 300 | pA
* 15 | - 20 | - jo.015| 20 - 600

mbinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4512BP/BF
NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CrL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION VDD (V) MIN. TYP. MAX. | UNITS
- ; 5 - 80 200
t T t T
utput Transition Iime tTLH 10 - 50 100
(Low to High) 15 - 40 80
utput Transition Time tTHL 13 - gg igg
(High to Low) 15 _ 40 80
ropagation Delay Time tpLH 1(5) - 123 ij(o)
(INHIBIT - 2) pHL 15 - 40 | 100
ns
t -
ropagation Delay Time pLH > 240 480
N 10 - 95 190
(A, B, C - 2) pHL 15 - 65 130
5 - 210 420
ropagation Delay Time tpLH 10 _ 85 170
x-2 FpHL 15 - 60 | 120
hree State Disable Time tpzLs tpLz S 1(5) : Zg lzg
(DISABLE - Z) t t L
pHZ> “pZH 15 - 20 40
nput Capacitance Cin - 5 7.5 pF
VEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20ns “0ns WAVEFORM 2 (X="H") 20ne 20ne
3 S0% % h—ﬁ& °0%
A, B, C <50q, 50% INHIBIT 50% 50%
B 10% | 10% fl% &10%
T
- z 50%
z |
' {“pLE
T 1
t 20ns R0ns
WAVEFORM 3 WAVEFORM 4 _)'“"% k_ 90%
20ns 20ns 50% 50%
| _ DISABLE / 108 N 10
W 90% —
X V 508 N\ 50% 20%
4| 10% \_10% z \
10%
TpLZ trzL
z Fs0s | Xsos 0% —
I z
pLH TpHL 10%
T TpHZ TpzH
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

:::g:g}gg: C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4514BP 4-BIT LATCH/4-TO-16 LINE DECODER (Output Active High Option)
TC4515BP 4-BIT LATCH/4-TO-16 LINE DECODER (Output Active Low Option)

TC4514BP and TC4515BP are decoders which convert 4
bit binary input signal to hexadecimal output signal
and these have the decode innibit input and the latch
function.
TC4514BP gives "H" level only to the selected output
among 16 outputs and TC4515BP gives "L" only to the
selected output. When INHIBIT input is "H", the
selected output does not exist making all the outputs
"L'" for TC4514BP and all the outputs "H'" for TC4515BP.
When STROBE input is "H'", the output corresponding to
DATA 1 through DATA 4 are selected and latched by the
transition of STROBE from "H" to "L". DIP24 (6D24A-P)
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
Y aa—
DC Supply Voltage VpD Vgs-0.5~Vgs+20 Y STROBE § 1 2§ Vop
DATAL f 2 23 INHIBIT
\Y VIN Vgs-0.5~Vppt+0.
Input Voltage IN ss-0.5 pp+0.5 v pataz 13 22 pata ¢
Output Voltage Voutr | Vgs=0.5~Vpp+0.5 v sy N4 21y DpaTA B
DC Input Current ITN +10 mA S¢ W5 2p 510
.. . S5 Re6 198 S33
Power Dissipation Pp 300 mW ss A7 180 sg
Operating Temperature Ta —40~85 °c sz U8 17 g Sy
Range 51 go 16 Sig
Storage Temperature Tstg —65~150 °c Sz H10 158 S15
Range So A1 14§ Si2
Lead Temp./Time Tsol 260°C - 10sec Vss f 12 Qg S13
LOGIC DIAGRAM (TOP VIEW)
TC4514BP o
strose QP& &
ST
INHIBIT @—-D: 1) Sg
r 9) 83
ST L§q_qu
DATA 1 ST =P ) Sz
B 8) Sy
ST L§_0<)_J
DEN
7 6)Ss
ST L&_oq_]
®_>£: ST > 5) Se
DATA 2 |
ST L&_‘,QJ ) 4) Sy
ST ™ — J8) Sg
T 17) Sg
ST L<}<)—°<1—] —
DATA 3 @—(>>£: boid D) &) 510
st §§ o l‘ 10) S11
4 T ) 4) S12  NOTE ; TC4515BP
13) s
. R ST 13
A o Lig—a Do roo--n
DATA ¢ Do St = —d_J V0TV ] 14 !
5T 4q—oq d ) —Do—D T S1s T Z_uso~sys
gT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4514BP, TC4515BP
ITH TABLE
DATA INPUT SELECTED OUTPUT
HIBIT TC4514BP - "H" ST
DATA] | DATA2 | DATA3 | DATA TC45158P - "L" @ STROBESTHT 3 Bet arueh
a e

L L L L So o STROBE="L"
L H L L L S1 ; Outputs hold the

data when STROBE
L L H L S

L 2 goes "'LOW"
L H H L L S3
L L L H L Sy _— o
L H L H L Ss
L L H H L S |
L H H H L S7 . LATCH POINT
L L L L H S8
L H L L H 59 o % Don't care
L L H L H S10
L H H L H S11°
L L L H H S12
L H L H H S13
L L H H H S14
L H H H H S15
u . Y . . TC4514BP-ALL OUTPUTS "L"
TC4515BP-ALL OUTPUTS "H"

OMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VpD 3 - 18 v
ut Voltage VIN 0 - Vpp v

TIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
SYM- -40°C 25°C 85°C

ARACTERISTIC [ |TEST CONDITION |VDD UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
el 1oy | <1sa s| 4.95| - | 4.95| 5.00] - | 4.95] -
pat Voltage | VOH|vin-vss,Vop 10{ 9.95| - | 9.95/10.00| - | 9.95| -
15]14.95| - |14.95[15.00| - |14.95| - v
el |Tour | <1sh s| - |o0.05{ - | 0.00{ 0.05 - | 0.05
put Voltage | VOL|vrn=Vss,Vpp 10/ - | 0.05) - |-0.00 0.05| - | 0.05
15| - | o0.05| - | 0.00| 0.05| - | 0.05
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4514BP, TC4515BP

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

SYM- —  -40°C 25°C 85°C
CHARACTERISTIC BO TEST CONDITION |VDD UNI
L (V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Voy=4.6V 51-0.61 - -0.51| -1.0 - -0.42 -
Vou=2.5V s| -2.5| - | -2.1| -4.0] - | -1.7| -
Output High _ _ _ _ _ _ _
o 1ou |Vor=9.5V 10| -1.5 1.13] -2.2 1.1
Vog=13.5V 15{ -4.0 - -3.41 -9.0 - -2.8 -
VIN=Yss,VpD e
VoL=0.4V 5( 0.61| - 0.51| 1.5 - 0.42| -
Output Low VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current ToL
VoL=1.5V 15 4.0 - 3.4| 15.0] =~ 2.8 -
Vin=Vss,Vop
VouT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High V1 Voyr=1.0V, 9.0V{ 10{ 7.0| =~ 7.0 5.5| = 7.0f -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25} - | 11.0| -
1IouT | <1uA |
VouT=0.5V, 4.5V| 5| - 1.5 - | 2.25] 1.5] - 1.5
Input Low VoL, Voyr=1.0V, 9.0V} 10| - 3.0f - 4.5 3.0 - 3.0
Voltage Vour=1.5V,13.5v| 15| - 4.0 - | 6.75| 4.0 - 4.0
lIoyT! <1eA
nyn 5
Lever | 11H|VIH=18V 18| - 0.1 - | 10 0.1 - 1.0
Input
Current npn “
= - - - -10-5| - - -
Lever | 11L|VIL=OV 18 0.1 10 0.1 1.0
5 - 5 - 0.005 5 - 150
Quiescent Device - _ _ _
Current Ipp|VIN=VSS,VDD 10 10 0.010 10 300{ w
» 15 - 20 - 0.015 20 - 600
% All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cy=50pF)
CHARACTERISTIC SYMBOL [TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100 ns
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4514BP, TC4515BP
NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, CpL=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
tput Transition Time N
(High to Low) tTHL 10 50 100 ns
15 - 40 80
opagation Delay tpLH > - 260 970
ne toHL 10 - 110 370
(STROBE, DATA - Sn) P 15 _ 80 270 .
bopagation Delay tpLH 3 - 150 500
ne - 10 - 65 220
(INHIBIT - Sn) P 15 _ 50 170
5 - 40 250
2. Pulse Width
(STROBE) twy 10 - 20 100 ns
15 - 15 75
5 - 20 150
1. Hold Time
(DATA - STROBE) tsu 10 - 10 70 ns
15 - 5 40
b>ut Capacitance CIN - 5 7.5 pF
JEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
AVEFORM 1
DATA 50% - 50%
Sp 50% 50%
| “pHL | *pLH
AVEFORM 2 20ns 20ns
0% 90%
INHIBIT z 50% S 50%
— 104 10%
Sp 50% 50%
| TpHL | tpLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4514BP, TC4515BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 3
20ns
(50%
DATA >< 50%
10%
20ns 20ns
f 0% 90%
STROBE z 50% 50%
- 1 10% 0%
tsu
Sp 50%
1 _[toiH
Sy 50%
| ltpHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT C4 16BP/BF
SILICON MONOLITHIC T 5

516BP/TCA516BF PRESETTABLE BINARY UP/DOWN COUNTER

516BP/BF is UP/DOWN 4 bit binary counter having
nchronous and PRESET functions.

n RESET input is set to "H" level, the content of
nter is reset to "0" and when RESET is set to "L"
P.E. to "H", inputs AIN through DIN are preset

o the counter.

TC4516BP/BF'S are connected in cascade using

RY INPUT and CARRY OUTPUT, 4 x N bits binary DIPlG (3D164-P)
nter with parallel counter can be composed.
tching of counting up or down is achieved by
DOWN input. The counter advances its counting
dition at the rising edge of CLOCK.

MFP16 (F16GC-P)
OLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
Supply Voltage A% Vgg-0.5~ Vgs+20 v
v -0.5~ Vpp+0. -

ut Voltage VIN Vgg-0.5~Vppt+0.5 v gﬁﬁ%%% 1 168 Vop
put Voltage Voutr | Vsg-0.5~Vpp+0.5 v Doyt | 2 15§ CLOCK
Input Current IIN t10 mA DIy I 38 1§ Coyr
er Dissipation Pp 300(DIP)/180(MFP) | mW ary e 13§ C1n
rating Temperature Ta 40~ 85 oc CARRY 1N k5 12 B1y
ge aoyur R 6 1R Boyr
Zzge Temperature Tstrg ~65~150 °c Carry ooT R 7 10 UR/DOWN

v 8 of RESET
d Temp./Time Tsol 260 - 10 °C.sec ss | !

(TOP VIEW)

IC DIAGRAM

A1N AouT Bin BouT Cin Cour Din Doyr CARRY OUT

VOO0 OO
e OIS e e e

reser (9) o ﬁ
P

P B
Iy J

rew cL
K K

CLOCK @-——Do—[):[
Ry % (S—ol>

UP, DOWN @——D°—(>=
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4516BP/BF

TRUTH TABLE

CARRY IN UP/DOWN  |PRESET ENABLE RESET FUNCTION
H L L NO COUNT
L L L UP COUNT
L L L DOWN COUNT
* H L PRESET
» * H RESET
* Don't Care
TIMING DIAGRAM
COUNT 5 6 7 8 © 10 1112 13 14 15 9 8 5 ¢ 3 10 0 15 0
o MLANNARANAAANA AR RR
CERRY IV m
UE/ DOWN ]
RESET I
PRESET ENABLE || M
ATN Vop
BN Vs
CIN
D1N
aoor | | || L] I O I O 1
Boutr || L —l._..
Cout B —1_.
Doyt _l__
CARRY OUT | ] |-
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4512BP/BF

C4512BP/TCA512BF 8-CHANNEL DATA SELECTOR

TC4512BP/BF is data selector which selects 8
hannel data inputs (X0 through X7) according to
inary address inputs A, B and C.

ince high impedance can be given to output Z by sett-
ng DISABLE input to "H'", the wired-OR arrangement can
achieved. DISABLE input takes precedence over
ther inputs giving the output high impedance.

f DISABLE = "L" and INHIBIT = "H", the data select
>eration is inhibited and output Z becomes '"L'" Level.

2

DIP 16(3D164-P)

16

1
MFP 16 (F16GC~F)

ISOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING uniT | PLN ASSIGNMENT
' Supply Voltage | VDD | Vss -0.5"Vss+20 v v
DD
t Voltage v Vss - 0.5~ VDD +0.
Py g IN > DISABLE
tput Voltage VouT | Vss-0.5"vVDD+0.5 \J 2
Input Current 1IN +10 mA .
wer Dissipation | PD 300(DIP) /180 (MFP) oW 5
erating T _ °
mperature Range A 40 85 ¢ A
orage
mperature Range Tstg -65 " 150 °C INHIBIT
ad Temp./Time Teol 260°C - 10 sec xr
(TOP VIEW)
GIC DIAGRAM
~ ~ TRUTH TABLE
& @ L>°  S— T4 INPUTS OUTEGT
o
B @ 12“ T L>° 3 A | B | C |INEIBIT|DISABLE| 2
¢ L= 3 vlLu|L L L X0
‘ E|L| L L L X1
N L|H|L L L X
g E|l® | L L L SO
@ z L L H L L X4
Bl L| H L L X5
L|H| H L L X6
H| H| H L T X7
* | ok * H L L
HIBIT (10 {>o Y * 1 * " a =
SABLE p— pIs % : DON'T CARE
DI HZ: HIGH IMPEDANCE
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%OSHlBA INTEGRATED CIRCUIT TECHNlCAL DATA

TC4512BP/BF
RECOMMENDED OPERATING CONDITION (Vsg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VoD v

STATIC-ELECTRICAL CHARACTERISTIC (Vgs=0V)
Vo __-40°C 25°C 85°C S
CHARACTERISTIC |SYMBOL|TEST CONDITION UNITS
(vy | MIN. | Max.|MIN. | Typ. | MAX.| MIN.| MAX.
Hieh-Level Tour | <luA 514.95| - |4.95]5.00| - | 4.95 -
Olf . z Ltase | VOH "I | 10 [9.95| - |9.95 |10.00| - | 9.95| -
u =
utput Voltag w=Vss. Vpp 15 14.95| - [14.95|15.00] - |14.95] - v
LowLevel | Tour | <114 5| - 0.05] - |0.00]0.05] - ]0.05
outout Vol VoL 10 | - |o0.05| - 0.00| 0.05| - |0.05
utput Voltage Vin=Vss, Vpp 15 | - 0.05| - 0.00| 0.05| - |0.05
VoR=4.6V 5 |-0.61| - |-0.51|-1.0| - |-0.42] -
Output High Vou=2.5V 5 25 ) 4.0
-2. - | 2.1 -4, - | -7 -
Current lon Vou=9.5V
Vou=13.5V 10 | -1.5| - -1.3]-2.2 - -1.1} -
Vin=Vss, Vpp 15 |=4.0| - -3.4{-9.0] - -2.8 - A
Vor=0. 4V 510.61| - 0.51f 1.5] - 0.42] -
Output Low VoL=0.5V
0L |yar=1.5v 10 1.5] - 1.3 3.8] - 1.1 -
Current OL=--
VIN=VSS, VDD 15| 4.0] - 3.4115.0 | - 2.8 -
Vour=0.5V, 4.5V | 5 | 3.5]| - 3.5[2.75| - 3.5] -
Input High Voyr=1.0v, 9.0V
10 0] - 7.0| 5.5} - 7.0 -
Voltage I our-1.5,13. 59 15 11 0 11.08.25 11.0
1 1pA . - . . - . -
| Tour| <1u v
Vour=0.5V, 4.5V | 5 | _ 1.5 - 2,25( 1.5 - 1.5
Input Low Vour=1.0v, 9.0V
Voltage VIL |voyr=1.5v,13.5v |10 | - 3.01 - 4.5) 3.0 - 1 3.0
[Tour| <1yA 15 | - 4.0 - |6.75| 4.0] - 4.0
Tyt
Input | Hever| IIH |VIn=18V 18] - | 0.1l - |10-5] 0.1 - | 1.0 N
npn _ -5
Current Level Iy Vy1=0V 18 - -0.1{ - -10 -0.1 - -1.0
3-State |"H"
I Vour=18V - - -4 -
output Leve1| tpH |Your 18 0.4 10 0.4 12 ,
Leakage |"L" ¥
I Voyur=0V - — - l-10-%| - - |-
Corrent | Levey| DL |VOUT 18 0.4 10 0.4 12
5| - 5 | - 0.005| 5 - 150
iescent =
g: : ¢ 'é Ipp |ViN=Vss,> VDb 10 | - 10| - Jo.ot0] 10| - | 00| wut
vice Current * 15 | - 20 | - fo.o15] 20 | - | 600

* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4516BP/BF
‘OMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vpp 3 - 18 \
wut Voltage VIN 0 - VDD v
\TIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
. - ° ©° o
ARACTERISTIC ggg' TEST CONDITION |Vpp 40%C 25°C 85°¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
L Level 1Toyr! < 14A 5| 4.95| - | 4.95| 5.00| - 4.95| -
put Voltage | VOH|viy=vss,Vop 10| 9.95| - 9.95/10.00| - 9.95| -
15{14.95| - [14.95|15.00f - [14.95| - v
evel Toup! < 1sa s| - | o0.05| - | 0.00| 0.05| - 0.05
put Voltage | VOL VIN=YsS, VDD 10{ - | 0.05| - 0.00| 0.05| - | 0.05
15| - | 0.05] - | 0.00| 0.05 - 0.05
Vop=4.6V 5{-0.61| - |[-0.51| -1.0{ - |-0.42| -
Vop=2.5V 5| -2.5| - | -2.1| -4.0] - | -1.7| -
:put High - _ _ _ _ _ _ _
Dot Iou|Vogr=9.5V 10| -1.5 1.3| -2.2 1.1
Vog=13.5V 15| -4.0] - | -3.4| -9.0| - | -2.8] -
VIN=Vss,VpD A
VoL=0.4V 5| 0.61| - 0.51| 1.5| - 0.42| -
put Low for VoL=0.5V 10| 1.5 - 1.3 3.8 - 1.1 -
‘rent VoL=1.5V 15| 4.0 - 3.4| 15.0| - 2.8] -
VIN=Vss,VDD
Vouyr=0.5V, 4.5v| 5| 3.5 - 3.5| 2.75| - 3.5 -
ut High Vin Vour=1.0v, 2.0v| 10| 7.0| - 7.0] 5.5 - 7.0 -
-tage Voyr=1.5V,13.5v| 15| 11.0{ - | 11.0| 8.25| - | 11.0[ -
1IouT) < 1eA v
Voyr=0.5V, 4.5V| 5| - 1.5 - 2.25) 1.5| - 1.5
»ut Low Vg, Voyr=1.0V, 2.0V{ 10| - 3.0f - 4.5 3.6 - 3.0
-tage Voyr=1.5V,13.5V| 15| - 4.0l - | 6.75| 4.0 - 4.0
1TouT 1 <leA
"H"
Lovel | ImH|VIE=18V 18| - 0.1} - 10-5| 0.1 - 1.0
ut
sA
‘rent np
= - | -o0. - |-10-5| -0. - | -1.
Level | IIL{VIL=0V 18 0.1 10 0.1 1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TCA4516BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
-3 o o
CHARACTERISTIC IS;(Y)E- TEST CONDITION {Vpp 40%c 25°¢ 85%¢ UN1
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5 - 5 - 0.005 5 - 150
Quiescent Device " _ _ _
P Ipp|VIN=Vss,VDD 10 10 0.010| 10 300 | a2
* 15| - 20 | - |0.015] 20 | - | 600
* All valid input combinatioms.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cy=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNII
5 - 80 200
Output Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
. T r 5 - 80 200 ns
tput iti i .
utput Transition Time CTHL 10 _ 50 100
High to L
(High to Low) 15 - 40 80
Propagation Delay Time tpLH 3 - 210 420
(CLOCK-A, B, C,DouT) tpHL 10 - 85 200 ns
’ 15 - 60 150
5 - 310 620
Propagation Delay Time tpLH
—_— 10 - 115 240 ns
(CLOCK~CARRY OUT) tpHL
15 - 80 180
Propagation Delay Time | L 5 - 240 480
P
(PRESET ENABLE, ¢ 10 - 90 210 ns
RESET-A, B, C,DoUT) PHL 15 - 65 160
Propagation Delay Time . 5 - 350 700
LH
(PRESET_ENABLE, tp 10 - 130 | 320 ns
_CARRY OUT HL
RESET-CARRY OUT) P 15 _ 90 250
’ tion Delay Ti . 5 - 110 250
ropagation Delay Time
peg Y pLi 10 - 45 120 ns
(CARRY IN - CARRY OUT) | tpHL
15 - 35 100
5 1.9 3.8 -
Max. Clock Frequency foL 10 4 10.3 - MHz
15 5.5 15.1 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4516BP/BF
AMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vsg=0V, CL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
. Clock Input Rise ¢ 5 2.0 - -
CL
& i 10 2.5 - - s
. Clock Input Fall tfCL
e 15 1.0 - -
5 - 130 260..
. Clock Pulse Width tw 10 - 50 100 ns
15 - 35 70
5 - 80 200
. Pulse Width
twH 10 - 25 100 ns
RESET ENABLE, RESET)
15 - 10 75
5 - 170 360
. Set-up Time
R tsy 10 - 65 160 ns
P/DOWN-CLOCK)
15 - 45 110
5 - 80 160
. Set-up Time
—— tsy 10 - 30 60 ns
ARRY IN - CLOCK)
15 - 10 45
. Set-up Time 5 - 65 150
RESET ENABLE, trem 10 - 20 80 ns
ESET-CLOCK) 15 - 10 60
ut Capacitance CIN 5 7.5 pF

EFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

VEFORM 1 ’
20ns 20ns
90%
CLOCK Z 50% 50% 50%
- 10% 10%
tTLH LTHL
;_k 90% 90%
A, B, C, Doy 50% 50%
i 10% © 10%
pHL
tpLH LTHL STLH
—
90% S0
CARRY OUT 50% 50%
10% 10%
CpHL tpLH
T T
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

‘TC4516BP/BF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 2

PRESET ENABLE,
RESET

A, B, C, Doy
TARRY 00

WAVEFORM 4

CARRY IN

CLOCK

WAVEFORM 6

PRESET ENABLE,
RESET

CLOCK .

20ns 20ns
90%
509 50%
- 10% 0%
Wl
0%
n tpLH, YpHL

WAVEFORM 3
20ns 20ns
0% EQ)
CARRY 1IN S 0% Z 50%
10% - 10%
TARRY OUT 50% 50%
TpHL TpLH
WAVEFORM 5

UER/ DOWN

CLOCK

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

eos o reomreo orcur 1242 SSBEIRE

1518BP/TC4513BF DUAL BCD UP COUNTER
}520B0/TC4520BF DUAL BINARY UP COUNTER

+518BP/BF and TC4520BP/BF are up counters of BCD or
»>it binary.

1wce both of TC4518BP/BF and TC4520BP/BF contain two
lependent circuits of counters with the same
ictions in one package, counting or frequency
rision of two BCD digits or eight binary bits can bé
1ieved with one IC. The counters can be reset to
' (Q0~Q3="L") by giving "H" level signal to RESET
»ut regardless of other inputs.

: counting condition is changed by the rising edge
CLOCK input if ENABLE="H" or by the falling edge
ENABLE if CLOCK="L".

>0LUTE MAXIMUM RATINGS

MFP16 (F16GC-P)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VpD Vgs-0.5~Vss+20 v PIN ASSIGNMENT
>ut Voltage Vin Vgs=0.5~Vpp+0.5 v 1 Vpp
:put Voltage Vour | Vss-0.5~Vppt0.5 v 2 RESET B
Input Current 11N t10 mA 3 Q3B
ser Dissipation Pp 300(DIP)/180(MFP) | mW ¢ Q2B
s i 5 Q1B
:rating Temperature Ta 40 ~85 °c
1ge 6 Q0B
zrzge Temperature Tstg —65~150 oc " ENABLE B
g 8 CLOCK B
id Temp./Time Tsol 260°C . 10sec
(TOP VIEW)
3IC DIAGRAM
/2 TC4518BP/BF 1/2 TC4520BP/BF
«® 0@ =@ @ o) 2@ «® «®
A A A A
A A A
P 9 D Q] P ef P P e WD Q4 D QH 1P @
CK Qf CK CK cK CK O cx CK CK
[ RQ] R [ R [ R { R ] R = { R
1 Hi T |
1 - — 3
: Sy ¢
AN | | AYAN
LOCK ENABLE RESET CLOCK ENABLE RESET
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4518BP/BF, TC4520BP/BF

TIMING CHART

TC4518BP./BF
CLOCK
RESET _|
ENABLE

Qo ___J

Q1

Qz

Qg

TC4520BP /BF

e [UUHHHUYULYYLU

RESET _l

o]

—TE

183

13114 |1

ENABLE

Qo

Q1

_I
!
15
=

Q2

Q3

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - Vpp v

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4518BP/BF, TC4520BP/BF

ATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

— = o o -]
HARACTERISTIC ggi' TEST CONDITION |(Vpp 40°¢c ¢ 85°¢C UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
e Level oy < 1uA 5] 4.95| - | 4.95| 5.00] - | 4.95] -
toat Voltage | VOH|v1x=vss,Vpp 10| 9.95| - | 9.95{10.00| - | 9.95| -
: 15(14.95| - |14.95|15.00| - [14.95| - v
- . - .00| 0. - | o.0
o evel oy | < 1A 5 0.05 0 0.05 5
tput Voltage | YOL|vix=vss,Vpp 10 - | o0.05] - | 0.00| 0.05| - | 0.05
15| - | 0.05{ - | 0.05| 0.05| - | 0.05
Vor=4.6V 5[-0.61] - |-0.51] -1.0| - [-0.42] -
Vou=2.5V 5| -2.5| - | -2.1] -4.0| - | -1.7| -
tput High _ - - - - - - -
et Ion |Vor=9. 5V 10| -1.5 1.3 -2.2 1.1
Vog=13.5V 15| -4.0| - | -3.4| -9.0| - | -2.8] -
Vin=Vss,Vpp
VoL=0.4V 5/ 0.61] - | o0.51] L.5| - | 0.62] - | ™
itput Low VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
irrent IOL
VoL=1.5V 15| 4.0 - 3.4| 15.0| - 2.8| -
VIN=Vss,Vpp
Voyr=0.5V, 4.5V| 5| 3.5| = 3.5 2.75| - 3.5 -
\put High Vg Voyr=1l.0v, 9.0v| 10| 7.0 - 7.0 5.5 = 7.0 -
rage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
1IgyT! <1zA v
Voyr=0.5V, 4.5v| 5| - 1.5 - | 2.25] 1.5 - 1.5
put Low vy |VOUT=1.0V, 9.0V 10| - 3.0 - 4.-| 3.0 - 3.0
ltage Vour=1.5V,13.5V| 15| - 4.0 - | 6.75| 4 - 4.0
IIOUT 1<1xA

"H" _ _ -5 _

Levey | 11H|VIH=18V 18 0.1 10 0.1 1.0
lput uA
irrent npn 5

Level | TIL[VIL=0V 18| - | -0.1| - |-10-5| -0.1] - | -1.0

5] - 5] - |0.005 5| - 150
1iescent Device
Vix=Vss,V - - . - 00| naA
reace Ipp|ViN=Vss,Vpp 10 10 0.010| 10 300| u
* 15| - 20 - |o0.015| 20| - 600

All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4518BP/BF, TC4520BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION Voo (V) MIN. TYP. MAX. UNIT
5 - 80 200
Outz::‘t] 'ga;:;son Time tTLE 10 _ 50 100
15 - 40 80 ns
5 - 80 200
Out(:stixghTiiniiiz;on Time tTHL 10 _ 50 100
15 - 40 80
Propagation Delay Time tpLH ° ] 260 260
(ngcx, ENABLE - Q) tpHL 10 - 110 230 ns
15 - 80 160
5 - 160 650
Pr(zggég;ifnql))elay Time tpHL 10 _ 70 225
15 - 50 170
5 1.5 5 -
Max. Clock Frequency foL 10 3 14 - MHz
15 4 18 -
Max. Clock Input Rise/ trcL °
Fali Time P tecL 10 No Lomits
s us
Max. Input Rise/ tr 3 20 - -
g . Sl R I
15 1.0 - -
5 - 100 200
Min. Clock Pulse Width ty 10 - 35 100
15 - 30 70
5 - 100 400
iy tw 10 - 35 | 200 ns
15 - 30 140
5 - 55 250
Mi?égl;;;?e Width twn 10 _ 25 110
15 - 20 80
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4518BP/BF, TC4520BP/BF

APPLICATION CIRCUIT

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1
20ns 20ns
N for \
CLOCK 50% 50%
,Z_. 0% 0% /
20ns 20ns
9% ———
ENABLE T 50% ® 50%
xIO% 10%
TTLH tTHL
S0 0%
Q 50% 50% 50% 50 %
R 10% 10%
tpLE TpHL pLH tpHL
WAVEFORM 2
20ns 20mns
S0 90%
RESET Z 50% 50%
— - 10% k0%
wr
Q 50 %
. TpHL

(1) RIPPLE CARRY

VoD

UP COUNTER

L

CLOCK o—l

Q0 QI Gz Q3
ENABLE

CLOCK

RESET

l
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4518BP/BF, TC4520BP/BF

APPLICATION CIRCUIT

(2 PARALLEL CARRY UP COUNTER

TC4518BP /BF

5

009

Vop

Vpp

Q0 Q1 Q2 Q3

cLock o—{

Lj°

VoD

o

TC4520BP/BF 0 9 09

Vop

Vpp -

Q0 Q1 Qz Q3
ENABLE

CLOCK
RESET

CLOCK o._EL\,

VoD

e

TOSHIBA

362




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC451QBP
SILICON MONOLITHIC

TC4519BP 4-BIT AND/OR SELECTOR

The TC4519BP is a combined gate available as
4-bit AND/OR select gate, quad 2-channel data selector
or quad exclusive-NOR gate according to the conditions
of two control inputs A and B.

Since all the outputs are provided with the
buffers of two-stage inverters, the input/output
transmission characteristics have been improved and
the noise immunity has been elevated. Thus, as in-
crease in propagation delay time caused by an increase
in load capacity is kept to a minimum.

DIP16(3D16A-P)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING unr | PAN ASSTGNMENT
DC Supply Voltage | VDD | Vss—0.5"Vss+20 U,
Input Voltage VIN Vss -0.5+ VDD +0.5 v Y B 16 vpp
Output Voltage Vour | Vss~0.5vVDD+0.5 v xz |z 1] x5
DC Input Current 1IN +10 mA o 1 1]s
Power ]?iss ipation | PD 300 mW e ] zg
Operating T 40 ~ 85 °c
Tem t Ran A -
perature Range ' B r]zg
Storage °
Temperature Range Tstg -65"150 ¢ x0 k6 njza
Lead Temp./Time Tsol 260°C « 10 sec 1w b 10 I 2
LOGIC DIAGRAM ves |6 of 4
A @—‘D‘)—_ (TOP VIEW)
Do T
] TRUTH TABLE
%o (&) Do—o—>—(0) 2
Yo G/L ) CONTROL INPUTS OUTPUT

1 (3) ] =

Yn
%2 (2) 1 o—Do—Po—) 2z Xn
Yo @ )

el Rl Nall Rl
o=l Wl s o0 N e

XYy

Xz @— Zg X @Yy = X ( Exclusive—NOR) ¥,

15 =%p- Y +Xy- ¥p
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4519BP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VpD v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
——  -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. {MAX. | MIN. | TyP. |MaX. | MIN. | MAX.
) 5 14.95| - |4.95]5.00] - |4.95| -
High-Level I <1luA N
o g vou | |Tour| 10]9.95] - |9.95f10.00] - |9.95| -
utput Voltage Vor=V, v
IN"'SS» DD 15 [14.95| - |14.95015.00| - [14.95 v
R R R
Output Voltage Vin=V v - . - . . - .
utput Yoltag IN"YSS> DD | 151 _ | g.05/ - |0.00{0.05| - |0.05
Von=4.6V 5 }0.61| - |[-0.51] -1.0| - [=0.42
Voy=2.5V
Output High Tox OH 5F2.5 | - |-2.1|-4.0f - |-1L.7]| -
c Vor=9.5V 10 F1.5 | - |-1.3]-2.2| - [-1.1| -
urrent Vou=13. 5V
8): 15 4.0 - |-3.4|-9.0f - |-2.8| -
Vin=Vss, Vpp oA
VoL=0.4V slo.61] - |o.51] 1.5] - Jo.a2] -
Output Low . Vo1=0.5V 0|15 - |1.3 | 3.8 - |11 | -
oL
Current VoL=1.5V 1504.0 | - |3.4 |15.0] - |2.8 | -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
Input High ouT s 5135 - |35 |2.75] - |35 | -
v | YTV, 9.0Viq0 7.0 | - (700 55| - (70 | -
Voltage =
& Vour=1.5V,13.5¥] 151 0 | - p1.0 |8.25) - |11.0] -
|Zour | <1ua v
VouT=0.5V, 4.5V| 5| - 1.5 - |2.25| 1.5| - 1.5
Input Low Vour=1.0V, 9.0V 10| - 3.0 - 4.5 3.0 - 3.0
ViL =
Voltage vour=1.5V,13.5Y 15| _ | 40| - |6.75| 4.0 - | 4.0
|Toyt| <lud ~
"H" - ,
Input | 1evey | IIE | VIa=18V 18] - |01 - |1073 0.1] - | 1.0
A
Current) "L™ Iy, | Vip=0v 18] - |-0.1] - |-107°}-0.1| - |-1.0
Level
Quiescent L Vet v 50 = 5 - (0.005{ 5 - 150
. op | Yin=Vss, Vpp 1] - |10 | - o010 10 | - | 300 vua
Device Current * 150 - |20 | - Jo.o15} 20 | - | 600

*
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4519BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. [ TYP. | MAX. |UNITS
ces 5 - 80 200
Output Transition Time
uEpt . tTLH 10 | - | s0 |100
(Low to High) 15 - 40 80
Output Transition Time 3 - 80 | 200
tTHL 10 | - 50 | 100 |ns
(High to Low) 15 - 40 80
Propagation Delay Time tpLH 13 - 138 222
(A, B, Xn, Yn - Zn) tpHL 15 | - 60 | 165
Input Capacitance CIN - 5 | 7.5 |pF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20ne 20ns
feﬂ—ko 90%
A,B,Xp, Yy / 50% 50%
—_— | 10% o
T TLH TTHL
" -
- 0%
Zn 50% 50%
10% = 10%
LToLH TpHL
T :
—
2y 508 50%
TpHL TpLE
T T
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4521BP

SILICON MONOLITHIC

C2MOS DIGITAL INTEGRATED CIRCUIT

TC4521BP 24-STAGE FREQUENCY DIVIDER

TC4521BP is frequency divider consisting of 24
stages of flip-flops. The input section is equipped
with an inverter to enable to use either RC oscillator
circuit or crystal oscillator circuit and to accept
pulse from external clock source.

Each flip-flop is inverted by the falling edge of the
output of previous sta%e flip-flop and this can count
up to the maximum of 2°%=16,777,216,

Since six outputs, 219, 219 226, 221 222 apq 228
are available besides of 22%, adjustment of frequency
divided output can be achieved.

16

DIP16(3D164-P)

ABSOLUTE MAXIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNITS
Vppl | Vgg1-0.5 " Vgg1+20
DC Supply Voltage Ss1 53 v
VpD2 Vgg1-0.5 ~ Vpp1+0.5
Input Voltage VIN Vgg1-0.5 Vpp1+0.5 v
Output Voltage Vour | Vss1-0.5 Vpp1+0.5 \
DC Input Current I1n +10 mA
Power Dissipation | Pp 300 mW
Operating T _ o
Temperature Range A 40 85 c
Storage N
Tempe%ature Range | Istg =65 150 c
Lead Temp./Time Tsol 260°C - 10 sec

BLOCK DIAGRAM

IVDDl
Joos
jozz
Joz1
jozo
Jaie
Jais

-

(TOF VIEW)

OUT; INp Vppg OUTp

56
xEsET (%) ’ @ @
STAGES

INy 1~17
STATIC
Vssz(g) L >

STAGES 18 ~ 24
(STATIC)

©0OO OO

Q18 Q19 QR0 QR1 QR2 Q23 Q24

COUNT CAPACITY

OUTPUT COUNT CAPACITY
Q18 216 = 262144
Qle 2l = ¥24288
QR0 2% = 1048576
Q21 2% = 2007152
Q22 2% = 4194304
Q23 2%¥= 8388606
Q24 2% = 16777216
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4521BP

LOGIC DIAGRAM

OUT) INz Vppg OUT,
5) (¢

<
=}
o
=
<
[7)
@
=

—®
O,

RESET

!

[ | I 1 1 1 1

R _| F _ R _ F _ R _ E _ R _ K
- Th— TI—Q T T T—Q T T T
T—R T TR TT T—T T T T

[ { ! 1 1 1 B 1

E‘i K R | = B Iy R ®
- QT T Q—T’I Q=T oF~T T <—T ¢

r OHr Ot T—r QqfFr &fHr “

[ 1 1 1 1 1 1
R _ " _ _ R T _] X _] T _]
4o THee T T The THHe T T T
THHT R T TR T TR TQ T
\/ \/
\/ \/
Q24 Q23 Qz2 Q21 Q20 Qle Qs
INTERNAL FLIP FLOP LOGIC DIAGRAM FLIP FLOP TIMING CHART
- R

il

e
1

ol

|
|
—‘f g B
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4521BP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VDD1: VDD2 3 - 18 v
Input Voltage VN 0 - VpD1 \
STATIC ELECTRICAL CHARACTERISTICS (Vgs1=Vss2=0V, VpD1=Vpp2)
-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VpD UNITS
(V) | MIN. [MaX. | MIN. | TyP. |MAX. | MIN. | MAX.
5 | 4.95| - [4.95] 5.00] - [4.95] -
High-Level I <luA N
o 8 vou | |Tour] 10 | 9.95) - |9.95/10.00] - |9.95| -
utput Voltage Vo=V, v
IN"'SS* DD |15 |14.95| - [14.95[15.00| - [14.95| - v
5 | - 0.05] - | 0.00[0.05] - [0.05
Low-Level |Toyr|<luA
v _ - -
output Voltage | 'OV | vpp=vss, Vpp |1 0.05 0.00|0.05 0.05
15 | - Jo.os| - |o0.00/0.05| - Jo0.05
Vop=4-6V 5 ]-0.61] - |-0.51] -1.0] - [o0.42| -
Vou=2.5V _ oo _ oo _
output High . oH 5 |-2.5 2.1| -4.0 1.7
. . OH | yoy=9.5V 10 |-1.5 | - |-1.3| -2.2| - |-1.1] -
urren
Vop=13.5V 15 |-4.0 | = |-3.4|-9.0] - |-2.8] -
Vin=Vss, Vpp A
VoL=0.4V 5 ] 0.61] - |0.51] 1.5 - |0.42] -
Output Low I Vor=0.5V 10 | 1.5 | - 1.3 3.8 - 1.1 -
Current oL VoL=1.5V 15 4.0 | - 3.4 15.0f - 2.8 -
Vin=Vss, VDD
Vour=0.5V, 4.5V| 5 | 3.5 | - 3.5 | 2.75| - 3.5 -
Input High
Vig Vour=1.0V, 9.0Vi10 | 7.0 | - 7.0 | 5.5 | - 7.0 -
I
Voltage Vour=1.5v,13.5Vl15 111.0 | - 1.0 | 8.25| - 1.0 | -
, |IOU'I'| <lpA
Voup=0.5V, 4.5V| 5 | - | L.5| - | 2.25| 1.5]| - | 15| ¥
Input Low Vour=1.0V, 9.0Vl | - | 3.0| - |[4.5]| 3.0 - | 3.0
v -
Voltage IL | vour=1.5V,13.5V| 5 | _ | 40| - |6.75] 4.0| - | 4.0
|Tour| <lud
"Hll _5
Input Level IIH | Vyg=18V 18 - 0.1| - 10 0.1] - 1.0
LA
Current) "L" Irp | Vip=0v 18] - l-0.1| - |-1075|-0.1| - |-1.0
Level
Quiescent , 5 | - 5 | - ]0.005 5 | - | 150
) Ipp | Vin=Vss» Vop |10 | - | 10 | - Jo.010] 10 | - 300 | pA
Device Current * 151 - | 20| - Jo.o1s| 20 | - | 600

% All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4521BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs1=Vgs2=0V, Vpp1=Vpp2, CL=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITIONS Vpp(V)| MIN. TYP. MAX. |UNITS
Output Transition Time 5 - 80 200
tTLR 10 - 50 100
(Low to High) 15 _ 40 80
output Transition Ti 5 - 80 200 | °
uzgu . rani1 :)Lon ime taL 10 _ 50 100
igh to Low 15 - 40 80
Propagation Delay Time tpLH 5 = 1.8 9.0
10 - 0.6 3.5
(N2 - Q18) tpHL 15 - Joa | 2.7
us
Propagation Delay Time tpLH 13 - é? 3:25
_ ¢ . .
(IN2 - Q24) pHL 15 - 0.5 3.5
Propagation Delay Time 5 - 250 2600
t
HL 10 - 100 1000 ns
ET - P
(RESET - Qm) 15 - 65 | 750
5 3 10 -
Max. Clock Frequency fcL 10 6 25 - Mz
15 8 30 -
Max. Clock Input Rise Time | trCL g 2‘5’ - -
1 - - s
Max. Clock Input Fall Time tecL 15 4 _ _
5 - 50 385
Min. Clock Pulse Width ty 10 - 20 150
15 - 15 120
ns
Min. Pulse Width 5 - 100 1400
tun 10 - 40 600
(RESET) 15 - 30 450
Input Capacitance CIN - 5 7.5 | pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
20ns 20ns
) 0%
INy 0% 50%
410% 104 \
20ns R0ns
0% 0%
RESET 0% 50%
10% 10%
VTHL Lo twH
90 0
Qn 150% 50% 50%
10%, 10%
YpHL “pLH UpHL
; ! |
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4521BP

APPLICATION CIRCUIT

¥ When CR oscillation is used as time reference

% > Rg Rg=2 Rp

£ 16

RESET0—1% fosc =

«
[ JREN oY
._TI—

10 11 12 13 14 15

TITIT]

!

QR4

% When crystal oscillation circuit is used as the time reference

Z 2Ry O

Typical data

o —0—

% i X'tal (Hz)
32.768k
16

—o

RESET 2

o » N ©

C1,Co(PF)| Ro (Q)
15 % sook ¥
100k 60 50k
50~55 1k
15 0

1M
8 3t
10 11 12 13 14 15 1 ° !al 'J: } 4.194304M

LTI 1" e

L

# I A CASE OF

LESS THAN Vpp=10V
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C2MOS DIGITAL INTEGRATED CIRCUIT TC4522BP
SILICON MONOLITHIC TC45263P/BF

TC4522BP PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (BCD)
TC4526BP/TC4526BF PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (Binary)

TC4522BP, TC4526BP/BF is a 4-bit, synchronus, dwon
counter having clear, preset and inhibit function.
The counting operation of each counter is made at the
rising edge of CLOCK. The counter can advance its
counting operation at the falling edge of INHIBIT
input by setting the CLOCK input to "H" level. 16
The programmable frequency division circuit can be 1
formed by using the PRESET ENABLE input. Also the
circuit can be expanded by means of cascade connection
by use of the CASCADE FEEDBACK input and "0" owtput.
(Refer to application circuit). This counter is
suitable to programmable frequency-dividers,

DIP16 (3D16A-P)

synthesizers, etc. 1
MFP16 (F16GC-P)
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
Q3 §1 Voo
DC Supply Voltage Vpp Vgs-0.5~ Vgs+20 v Pps 4 2 N
3
Input Voltage VIN Vss-0.5~ Vppt+0.5 v PRESET 2
enaBLE R 8 Dpz
Output Voltage VouT | Vgs=0.5~Vpp+0.5 v CASCADE
INHIBIT jf 4 AETBAGK
110 mA
DC Input Current IIN T Dpo K 5 o
Power Dissipation Pp 300(DIP)/180(MFP) | mW CLOCK § 6 Dpy
i MASTER
Operating Temperature Ta 40 ~85 o ao 7 UasTE
Range
S T . Vss B8 Q1
torage Temperature - °
Range Tstg -65~150 ¢ (TOP VIEW)
./Ti 260°C - 10
Lead Temp./Time Tsol [ sec (TC2526BE, BF)
- Count Q Q Q Q
TRUTH TABLE i 01112 |38
- 15 H H | E H
(TC4522BP, TC4526BP/BF ) © (TC4522BP) " T T el =
Count | Qo | @1 | Q2 | Q@3 13 H L H H
PRESET | MASTER
CLOCK | INHIBIT) my,prw| Resr | ACTION ) E| L1 | L | & 12 ERERE
L * L L NO COUNT 8 L | L L | H 11 H| H| L | B
iy L L COUNT 7 H| H H L 10 L H| L H
* H L L NO COUNT 6 L | ® H| L 9 H 1| L | =&
B 1 L L COUNT 5 H| L H| L 8 L | 1| H
® * H L PRESET 4 L| L H| L 7 H H| E | L
® * » E RESET 3 E| H L | L 6 L| H| E | L
2 L | E L | L 5 H| L | H| L
* Don't Care 1 H| L L | L 4 L | B | L
0 L| L L | L 3 H H| L | L
2. L H| 1L | L
1 H L|{ L |L
0 L L| L |1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4522BP, TC4526BP/BF

LOGIC DIAGRAM

Dpo Dpy Dp2 Dp3
Jé Py ' Py
s 3
D ° o R D ° qf b S o+
CK | CK —p CK CK
RyR2%[ ] R Rp R; Rp Ry Rp
T T T 1
L - L
F/F F/F F/F
'z / F2 /P arn
[l
iVoD |
1 x,
1 i
| ] Y
] é
T YL —370 ‘{—Q‘ 1) Qs
< l"i ® Q,
0
(-g 9) Q)
| D) az
CASCADE
FEEDBACK ‘.(>_®.0.
PRESET
ENABLE
crock (6)
INHIBIT e
MASTER
RESET T
D D
R CK CK Q CK CK Q
1 ] 82 T
s R
Rg 5,
F/Pi~s F/Fg
» ceeno TC4526BP/BF
TC4522BP
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4522BP, TC4526BP/BF

TIMING CHART
(TC4522BP)

CF J

MR

PE

=
1
5
5
L_J
=
s

INHIBIT

LU Iily
o ST

s TN

S I I e W e By B B B

Q1

Q2

Q3
1
Vot 4
— ek

(TC4526BP/BF)

CF

MR

PE

INHIBIT - r—l_r—l.PL
i gl
O N [
see | L1
e
ST Ay Iy Oy Ny
Q1 L_

Q2

Q3

1o

T H]
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4522BP, TC4526BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 VpD \
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
- - o ° o
CHARACTERISTIC :‘éb}j TEST CONDITION |VpD 40°c 25°C 8:°¢ UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
High-Level | Toyr | <1uA 5|1 4.95| - 4.95| 5.001 - 4.95| -
butput Voltage Vou Vin=Vss, VDD 10 9.95| =~ 9.95| 0.00| - 9.95| -
15|14.95| - |14.95|15.00| - [14.95| =~ v
e Level 1 Toyr] <leA 51 = 0.05| - 0.00| 0.05| - 0.05
Output Voltage VoL VIN=Vss.VDD 10| - 0.05| - 0.00| 0.05{ - 0.05
15| - 0.05| - 0.00} 0.05} - 0.05
Vou=4.6V 5[-0.61| - |-0.51{ -1.0| = |=0.42| =~
Vou=2.5V -2.5 - -2.1| -4.0| - -1.7 -
Output High - _ _ - _ _ _ _
Current Iox |Vou=9.5V 10{ -1.5 1.3 =2.2 1.1
Vog=13.5V 15| =4.0} - -3.4( -9.0| =~ -2.8] =
VIN=VsS, VDD A
VorL=0.4V 5| 0.61] - 0.51f 1.5| = 0.42( -
Output Low 1 VoL=0.5V 10( 1.5| - 1.3| 3.8f - 1.1 -
Current oL
VoL=1.5V 15( 4.0 - 3.4( 15.0f - 2.8 -
VIN=Vss, VDD
Vour=0.5V, 4.5V| 5} 3.5} = 3.5} 2.75| - 3.5 -
Input High Voyr=1.0v, 9.0V|{ 10| 7.0( - 7.0 5.5 = 7.0 -
Voltage ViH
Voyr=1.5V,13.5V| 15| 11.0| - 11.0| 8.25{( = 11.0( -
1Ioyr ! <leA v
Voyr=0.5V, 4.5V 5| - 1. - 2.25| 1.5 - .5
Input Low Voyr=1.0V, 9.0V| 10| - 0 - 4.5 3.0 -
Voltage ViL
Voyr=1.5V,13.5V| 15| = 4.0 - 6.75| 4.0 - .0
1IoyTl <1zA
"H" 5
Input Level I1g|Vig=18V 18| - 0.1} - 10 0.1f - 1.0 .
Current npn 5 “
Level I1L|VipL=0V 18| - -0.1] - |[=10 -0.1] - -1.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4522BP, TC4526BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
CHARACTERISTIC ;gg‘ TEST CONDITION |Vpp -40°C 25°¢C 85°c UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5| - 5 - |o.005 5 - 150
Quiescent Device _ _ _ _
Current Ipp ZIN‘VSS’VDD 10 10 0.010| 10 300 | #A
15| - 20 - 10.015] 20 - 600

# All valid input combinations.

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80 ns
5 - 80 200
Jutput Transition Time
(High to Low) tTHL 10 50 100
15 - 40 80
N 5 - 450 1100
Propagation Delay Time pLH 10 _ 170 450
(CLOCK, INHIBIT - Qn) | tpHL
15 - 120 320
¢ 5 - 500 1100
Propagation Delay Time pLH 10 _ 190 450
(CLOCK - "0") tpHL
15 - 130 320
.t LH 5 - 470 1100
. : p
°ropagation Delay Time 10 _ 190 450
(PE - Qn) tpHL
15 - 130 320
ns
toLH 5 - 280 1100
. . p
>ropagation Delay Time 10 - 120 450
(Dpn - Qn) tpHL
15 - 80 320
5 - 430 1100
>ropagation Delay Time _
(RESET - Qn) tpHL 10 170 450
15 - 125 320
- 5 - 160 480
>ropagation Delay Time P _
(CF - "0") tpHL 10 100 260
15 - 70 200
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4522BP, TC4526BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=OV, CL=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION VD (V) MIN. TYP. MAX. UNIT
5 1.0 2 -
Max. Clock Frequency fcL 10 3.0 - MHz
15 4.0 9 -
N 5 20 - -
Max. Clock Input Rise/ rCL 10 2.5 _ _
Fall Time tfCL :
15 1.0 - -
5 20 d
Max. Input Rise/ tr - -
Fall Time tf 10 2.5 - -
(INHIBIT) 15 1.0 _ _
5 - 250 500
Min. Clock Pulse Width tw 10 - 85 170
15 - 55 110
5 - 330 660
Min. Pulse Width
(PRESET ENABLE) tWH 10 - 140 280 ns
15 - 100 200
5 - 270 540
Min. Pulse Width
(RESET) twH 10 - 110 250
15 - 80 200
5 - 30 150
Min. Hold Time
t 10 - 20 50
(Dpn -PE) H ns
15 - 15 40
Input Capacitance CIN N 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4522BP, TC4526BP/BF
WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1
20ns 20ns
- e
90 90% /
CLOCK V 50% 50%
— F|10% &%.4
20ns 20ns
90 90%
INHIBIT / ﬁ 50% 50%
10% w-lo ] \_______.
Qp 50% 50%
~+—=tpLH — TpHL
vor
WAVEFORM 2

{ s0%

Pn 0%
10% S&%_/ \.___/
20ns 20ns
0 90%
PE ? 50% 50% 50% 50% /
—_t10% 20
tWe | 'H tH
an 50% 0% 50% 50%
"‘J t —— T —— ———
LH HL
P v TpHL tpLH
WAVEFORM 3 WAVEFORM 4
20ns 20ns 20ns 20nse
S0 90% S0% 90%
RESET ! 50% CcF ¥ 50% &50%
—F|10% 10% 10% 0%

Qn 50% ‘o’ 50% 50%

o + + 2

tpHL TpLH tpHL
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VEIHSO0L

8.8

N-STAGE PROGRAMMABLE FREQUENCY DIVIDER
four
o
-
RESET Zz: 1
L*—"CF 1o LHer " L_‘_ CF '0' Ulcr o' H o—+Hcr LV
1 2 3 n-1 n
fin cL Qg CL Qg CcL Qzt - —-H{cL Qg cL
1 TC4522BP | TC4522BP |, , TC4522BP | TC4522BP TC4522BP
Hinh Hinnh +HHInh HHInh T}Ioh
(TC4526 BP) (TC4526BP) (TC4526BP) (TC4526 BP) (TC4526 BP)
’_[:- PE ”[‘ﬂ—n: J:—-PE ’J:A-PE Lipe
UrgsrT UrESET UrEsET UrESET UrESET
Dpo Dpy Dp2 Dpg Dpg Dpy Dpg Dps Dpp Dpy Dp2Dp3 Dpo Dpy Dp2 Dpg Dpp Dp1Dp2 Dpy
: : !
R2 i { R .% 3 R3 3 % % R R
Vpp o | | | 11 | IR W | i 1 1
Ny N2 Ng Np-1 Np
R : 10k~ 100kQ
TIMING CHART COUNTING CYCLE
(N) (N)
1 0 N-1 1 0 N-1 .
fin I l I I I I _______ I l | | I I [ eas) [ eas [ sas)
?(14) 8(14) 8(14)
1
| ' :
! |
fout M1 ?z N3 .“n
! | | :
1 ! | ———— !
2(?) 2(2) 2(2) 2 (R)
Tin 1(1) 1(1) 1(1) 1(D
fout = , NXxo0
out =Ty B 0(0) 0(0) 0 (0) 0(0)
. COUNTER  COUNTER COUNTER COUNT KR

NO. 1 NO. 2 NO. 3 NO. n

LINJYII NOILYIITddY

49/d992StJ1 ‘d9eesIol

VIVA TVOINHO3L LINOHIO A3LVHOILINI VEIHSOL




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _

C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC

TC4527BP

TC4527BP BCD RATE MULTIPLIER

TC4527BP is BCD rate multiplier from which arbi-
trary number of output pulses determined by BCD inputs
(AN through DIN) can be obtained by supplying ten
2lock inputs.

For example, setting BCD input to "7" (A=B=C="H"
and D="L"), if ten counting pulses are applied to
CLOCK input, seven pulses are output to OUT (0UT)
cerminals. Usually, when used alone, ENABLE, STROBE
AND CASCADE inputs are kept at "L" level but when used
in the cascade connection, refer to the example of
ipplications.

3esides of its original purpose of arithmetic circuits),)
chis TC4527BP can be utilized for digital filters, fred
juency synthesizers and programmable pulse generators.

DIP16(3D164A~P)

\BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING unpr | PN ASSTGNMENT

)C Supply Voltage | VDD | Vss-0.5"Vss+20
(nput Voltage VN | VSS-0.5~VDD+0.5 VoD

B
Jutput Voltage Vour | Vss-0.5"VDD+0.5 v R
)C Input Current IIN +10 mA CLEAR
ower Dissipation | PD 300 oW CASCADE
)perating T - o EIN
‘emperature Range A 40 85 ¢ STROBE
jtorage CLOCK
?empegature Range Tstg -65 " 150 °C (RATE INPUT)
.ead Temp./Time Tsol 260°C - 10 sec

.0GIC DIAGRAM

CLOCK @ Do—o

S G g—
L]

l_:DcL

i
SET : )——i SO— - =
ol 75
crear (19—Do Do ' CPB % RESET PREFERRED
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4527BP

TRUTH TABLE

INPUTS OUTPUTS
No. OF = ———— ]
D | ¢ B A CLOCE PULSES Ery | STROBE |CASCADE| CLEAR | sET | our | OOT o" | Boyr
L | L L L 10 L L L L T L H 1 1
T | L T B 10 L T T L T 1 1 1 1
T | L El L 10 L L L L L 2 2 1 1
L | L El H 10 L L L L L 3 3 p 1
L | H L L 10 L L T L L 4 4 1 1
L | ® L H 10 L L L L T 5 5 1 1
L | ® H L 10 L T T L T 6 6 1 1
L | H o H 10 L L L L L 7 v 1 1
H L L L 10 L L L L (L 8 8 1 1
5| L L H 10 L L L L L 5 9 1 1
| L H L 10 L L L L L 8 3 1 1
5| L H H 10 L L L T L 9 9 1 1
P L L 10 L L L L L 8 8 1 1
H | H L H 10 L L T L L 5 5 1 1
E | B H L 10 L T T T T 3 8 1 1
E | B B H 10 L T T T T B S 1 1
* * x x 10 H L L L L - - - H
¥ = x x 10 T " T T T T " 1 T
ES x * 10 T T i T T kS 7y T T
O X = 10 T T T b T 10 10 T "
T X * * 10 i L L H T L H L H
ES ES E3 1O T T T T : T i T T
x DON'T CARE a UNDETERMINED  1~10 : No OF PULSES
TIMING CHART
11 2 3 45 67 8 9 0
CLOCK gy} apipiy
CLEAR
= 1]
BIN — [E—
" PRESET No.OF 0
PRESET No.OF 1 Il n_
PRESET No.OF 2 n M
PRESET No.OF 3 m_n M n M
ET No.OF i
PRES 0.0F 4
ouT N n l n B
PRESET No.OF 5 n aig
PRESET No.OF 6 LN | 1 o
PRESET No.OF 7 UL nnh'. mn alg!
PEESRT No-0F ® MMM MU nnn o
PRESET No.OF ©
Eaipipipipigipiiph n gupip
lgl
Eour
L1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4527BP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
—  -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(vy | MIN. [max. | mIn. [ Tye. [max. | MIn. | max.
5| 4.95| - |4.95|5.00] - |4.95| -
High-Level Toyr | <luA
0u§puc Voltage Vo | |Tour|<lu 10]9.95 - [9.95]10.00] - |9.95| -
Vin“Ysss Vb | 15 [14.95 14.95[15.00) - p4.95| - |
5| - | o0.05] - |o0.00[0.05] - |0.05
Low-Level Toyr| <luA
Oloxtpu::vsoltage VoL ‘I, OS' v 10| - |o0.05 - |o0.00{0.05]| - |[0.05
IN='ss» DD 15| - | o0.05 - |o.00f0.05| - |o.05
Vou=4-6V sl-0.61| - |-0.s51-1.0 | - |-0.42] -
Vop=2.5V
Output High OH 52,5 | - |-2.1 |-4.0 | - |-1.7| -
ToH | you=9.5v
Current o 104-1.5 | - [|-1.3|-2.2 | - |-1.1] -
on=13.5V 15-4.0 | - |-3.4 ]-9.0 | - |-2.8] -
Vin=Vss, Vpp A
VoL=0.4V 5|0.61| - |0.51} 1.5 - |o.42| -
Oueput. Low 1 | JoL=0-3Y 015 - {13 38| - [11]| -
oL . . . .
Current VoL=1.5V 15)4.0| - |3.4 150 - |2.8 | -
Vin=Vss, Vpp
Input High :OUFO'Z:’ :‘SV s{3.5]| - |35 |2.75] - |3.5| -
Voltage Vg VOUT’I' , 3'2" 0|7.0] - |70 |55 - |70 -
=1.5V .
ur=t-5V,13.5V| \ o1y o | _ |10 |s.2s| - |11.0] -
|Tout| <1uA v
Vour=0.5V, 4.5V| 5| _ | 1.5| - |2.25)1.5| - | 1.5
vV, =
Input Low v ouT=1.0V, 9.0V 10 _ 3.0 _ 45 1.0 _ 3.0
Voltage IL vouT=1.5V,13.5V 15 _ 4.0 _ 6.75| 4.0 _ 4.0
|Tour|<luA
. "H" -
nput | Tevel IIH | Vpg=18V 18 - |0.1| - |10-3] 0.1| - | 1.0 )
N " H
surrent) "L Iy | VIL=ov 18 - [-0.1] - |-107]-0.1| - |-1.0
Level
Quiescent 5| - s | - [0.005| 5 | - | 150
Pevice C . Ipp | Vin=Vss, Vpp 0] - 10 - |o.010| 10 - 300 | pA
evice Lurren * 15] - |20 | = Jo.015| 20 | - | 600
All valid input combinatioms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4527BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION ‘(’51)3 MIN. | TYP.|MAX. |UNITS
Output Transition Time c lg - gg igg
to High TLH -
(Low to High) 15 | - 40 | 80
Output Transition Time > - 80 200
tTHL 10 - 50 | 100
(High to Low) 15 - 40 | 80
Propagation Delay Time tpLH 5 - 230 | 460
10 - 95 1190
(CLOCK - OUT) tpHL 15 _ 70 | 140
5 - 0
Propagation Delay Time tPLH 10 130 izg
(CLOCK - DUT) EpHL 15 | - 60 | 120
Propagation Delay Time tpLH 5 N 340 1680
10 - 140 |280
(CLOCK - EquT) tpHL 15 | - | 100 |200
ns
Propagation Delay Time tpLH 5 - 260 | 600
10 - 150 | 300
(CLOCK - "9") tpHL 15 | - | 100 |200
Propagation Delay Time tpLH > - 1501300
10 - 65 | 150
(STROBE - OUT) tpHL 5| - 55 1120
Propagation Delay Time tpLH 1(5) - Z? lgg
. -
(CASCADE - OUT) pHL 15 - 30| 70
Propagation Delay Time tpLH 5 - 320 | 660
10 - 130 | 300
- t
(SET, CLEAR - OUT) pHL 15 _ 100 | 220
. . t 5 - 140 |280
P tion Delay Time pLH
ropagati ay 1 . 10 _ 60 120
(EIn - Eour) pHL 15 | - 50 | 100
5 1.0 2| -
Max. Clock Frequency for 10 | 2.5 6 | - MHz
15 | 3.5 8 | -
. . t 5 20 - -
Max. Clock Input Rise Time rCL 5
0 1 - - €
Max. Clock Imput Fall Time trcL 15 o B R
5 - 250 [500
Min. Clock Pulse Width tw 10 - 85 1170
15 - 60 | 100
) ) 5 | - |110 [220 | ™
Min. Pulse Width tyn 10 _ 45 90
(SET, CLEAR) 15 - 35| 70
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4527BP
YNAMIC ELECTRICAL CHARACTERISTICS (Continued)
CHARACTERISTIC SYMBOL TEST CONDITION VCC(V) MIN.| TYP. | MAX. |UNITS
Min. Set-up Time 5 - |160 | 320
_— tsy 10 - 60 | 120
(E7y - CLOCK) 15 - 50 | 100
Min. Removal Time 5 - 120 | 240
_— t 10 - 45 130
(ETy - CLOCK) rem 15 | - |25 110
ns
Min. Removal Time 5 - =50 0
trem 10 - |-20 0
(SET - CLOCK) 15 _ l-10 0
Min. Removal Time 5 - |=35 60
trem 10 - -15 40
(CLEAR - CLOCK) 15 _ o0 | 30
Input Capacitance CIN - 5 7.5 pF
AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1
20ns 20ns )
WAVE!
557 00% %A p FORM
CLOCK 50% 50 +50
10% S 10% 7 20ns 20ns
50% =\, | 90%
LTLH LTHL STROBE 50% S 50%
ooz 0% 10% kLO0%
ouT 50% 50%
VR 10% 20ns ,20ns
| *pLH UpHL CASCADE 92 g’%i‘ .ng;%
TTHL  YTLH 10% % 10
90% ] 90%
OUT 50% 50%
10% 10% ouT 50% 50%
tpLH
- CPHET[ T trim L1HL TpHL TpLH
5 90% l '
bt o 50%
155;1 o#  WAVEFORM 3
- pLH “PHL 20ns 20ns
TTHL TTLH _..._..E%
T Tooa . 9
90% P 90%
%
E 50% o EIN 50% 50
out 0% i loq,',% 0% Ss_l'i
N TpHL TpLHE
EouT 50% 50%
T pLH TpHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4527BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 4 WAVEFORM 5
20ns 20ns
9 90%
SET EIN 50% N 50%
po% 10%
Ons
SET, ;:q; 90%
CLEAR CLEAR 50%
Ons
o o o
UT 50% 5 50% 50%
CLOCK 10%
o | ‘
TpHL TpLH trem tsy
APPLICATION CIRCUIT
TWO TC4527B'S IN CASCADE 10l 100
o—A o—iA
o—1B o—B 0UT—0 OUTPUT
o—c OUT) o—{C
o—D o—D EouT—o
CIOCK  Eout CLOCK
casc. —l CASC. o'l o
EIN EIN
ST I—--ST
S CLEAR S
CLOCK ©

TC4527BP x 2
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC TC45288P/ BF

'4528BP/TC4528BF DUAL MONOSTABLE MULTIVIBRATOR

TC4528BP/BF contains two circuits of monostable
ltivibrators with the capabilities of retrigger
eration and reset operation in one chip.

e trigger operation can be achieved either by rising
ge or falling edge if one of two inputs A and B are
lected. As the pulse width of mono-stable multi-
brator output is determined by the time constant of
‘ternal resistor (Rx) and external capacitor (Cx),

de range of output pulse width can be obtained. DIP1E(3D16A-P)
e asynchronous reset operation from outside can be

hieved by setting CD input to "L" level, and this CD 16

put can be also applied for inhibiting the trigger

eration and for shortening the time period from 1

rning the power on the time when TC4528B becomes

le to perform the mono-stable operation. MFP16 (F160C-F)

PIN ASSIGNMENT

SOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNITS
Supply Voltage Vpp Vsg = 0.5 Vgg +20 v
put Voltage VIN Vgg-0.54Vpp+0.5}| v
tput Voltage Vout Vgg - 0.5~ Vpp+0.5| V
Input Current IIN *10 mA
wer Dissipation Pp 300(DIP) /130 (MFP) mW
erating _ °
Temperature Range Ta 40 85 ¢
orage ©°
Temgerature Range | Tstg =651150 c
ad Temp./Time Tsol 260°C + 10 sec
(TOP VIEW
GIC DIAGRAM )
/% TC4528BP/BF)
TRUTH TABLE
INPUT OUTPUT
NERCEEEE NOTE
f | 85| & || WU|ovTpur PULSE
ENEREREEE: INHIBIT
H| L | & L | H INEIBIT
L] L) s |JTL|LJ|OUTPUT PULSK
IS olow | L Llu 1NHIBIT
4
gy
# Don't Care
B
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4528BP/BF

TIMING CHART

AIN J_l

Bin I'_

cD ‘l I
¢ — L
¢ o [
Ty Tw 2N t2 | t3 w _]
A A A A A & A '
A : TRIGGER (Vim-Vea)
& : RETRIGGER ty : (Cx0014F) tg={ 0% +015 "””5‘55' }-Ry Cx
4 : RESET t1,12,18 1 t1,t2,t8<<ty
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTiZRISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VpD v
External Resistance Rx 5 - 1000 kQ
External Capacitance Cx No Limits uF
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
Npp| -40°C 25°C 85°C
CHARACTERISTIC |SYMBOL | TEST CONDITIONS UNT’
(V) | MIN. | MAX. |MIN. [ TYP. | MAX.|MIN. | MAX.
High-Level |Tour| <lpA 5(4.95| = ]4.95]5.00f - [4.95| -
Vou 1019.95| - 19.95]10.00| - ]9.95| -
Output Voltage Vo=V, v
INTYSS» YDD 15 |14.95| - {14.95015.00] - ]14.95| - v
Low-Level ) | Ioyur| <1pA 5{ - ]0.05 | - 0.00 0.0? - 0.05
0 VoL 10f - ]0.05| - ]0.00/0.05| - ]0.05
utput Voltage Vo=V v
INTYSS» 'DD 15| - ]0.05 | - 0.00]0.05 | =~ 0.05
Vop=4.6V 5(-0.2f - [-0.61 - |-0.12} -
. Vap=2.5V
tput High OH - - - - - -
O ot T0H | Vg=9.5V > ma
Von=13.5V 10| -0.5| - |-0.4 - [=-0.3| -
Vin=Yss» Vpp 15| -1.4f - |[-1.2 - [=-1.0}| -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4528BP/BF
.TATIC ELECTRICAL CHARACTERISTICS (Continued)
Vpp| -40°C 25°C 85°C
. T MB 0 UNITS
HARACTERISTIC |SYMBOL | TEST CONDITIONS| ' FMereT o e T rvp. | wax, | MIN, [MAX.
VoL=0. 4V 5 10.52 | - | 0.4 - ] o0.36] -
utput Low . VoL=0.5V
Current OL vy =1.5V 10 ] 1.3} - 1.1 - 0.9 | - mA
VIN=VsSs Vpp 15 3.6 = 3.0 - 2.4 | -
Vour=0.5V, 4.5V | s | 35| - | 3.5 2.75| - |3.5] -
nput High Voyr=1.0V, 9.0V 0l 7.0 ol 5.5
Voltage VIH |Voyr=1.5V,13.5V S N S- |70 -
|ToyT|<lua 15 {11.0 | - |11.0 [8.25| - |11.0 | =
v
Vour=0.5V, 4.5V | 5| - 11,5 | - |2.25| 1.5 - | 1.5
nput Low Vour=1.0V, 9.0V
Voltage ViL  |voup=1.5v,13.5v |10 | = | 3-0 ) - | 451 3.0 - 4 3.0
| Tour | <1ua 15 | - 4.0 | - |6.75| 4.0{ - | 4.0
aput | e | Tmn |Vim=18V 18| - |0.3| - |10-5} 0.3] - | 1.0
¢ oy 5 uA
urrenty o el | IIL  [ViL=0v 18| - [-0.3| - [107°|-0.3] - |-1.0
. 5 - 20 | - Jo.oos| 20 | - 150
liescent I Vrn=V V.
<o Current DD | VINTYSSs TDD 10 | - 40 | - Jo.o10| 40 | - | 300 ua
2V
* 15 | - 80 | - |o.015| 80 | - | 600
All valid input combinations.
{NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vsg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITIONS VDD(V) MIN. TYP. MAX. |[UNITS
itput Transition Time 5 - 130 400
(Low to High) tTLH 10 - 65 | 200
ow to HiE 15 - 50 | 160
1tpx'1t Transition Time trHL ,13 : lgg igg
(High to Low) 15 _ 40 80
ns
‘opagation Delay Time ‘ Rx=5k& 5 - 850 | 1600
= pLH 10 - 300 600
A, B - ) Cx=15pF
4 e Q x> 15 - 200 | 400
opagation Delay Time tpHL Rg=5kQ 13 - igg lggg
- 2 Cy=15pF -
4 B-0 Q xP 5 | - 200 | 400
opagation Delay Time toIH Rx=10kQ l?) - gg l;
- ) P Cx=10000pF - .
4, 3-0 @ 15 - 1.3 3
us
. . 10k D 5 - 6.0 12
opagation Dilay Time toHL Rx=10k 10 _ 2.0 5
(4, B-10Q, Q Cx=10000pF 15 - 1.3 3
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4528BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Continued)

CHARACTERISTIC SYMBOL | TEST CONDITIONS VDD(V) | MIN. TYP. MAX. |UNIT
Propagation Delay Time tpLH | Rx=5kQ 5 - 600 1200

_ 10 - 210 500 | ns
(0 - Q, @ tpHL | Cx=15pF 15 - 160 400
t _ = - -

Propagation Delay Time pLE- | Ry=10kg ) lg 22 s
(cp - Q, Q tpHL | Cx=10000pF 15 - 4.0 -
. 5 - 130 450

Min. Input Pulse Width t Ry=5kQ

e tp Wi X 10 | - 65 | 200
(4, B) tyr | Cx=15pF 15 - 60 150
. ) Ry=5kQ 5 - 0 -
Min. Retrigger Time ter 10 - 0 -
CX=15pF 15 - 0 _

ns
. Rx=10kQ 13 - g -
Min. Retrigger Time tyrr Cg=10000pF 15 - 0 -
Output Pulse Width Rk 1(51 - 2;8 -
utput Pulse Wi Ly OUT 0 - -
i ¥ Cx=15pF 15 - 450 -
Rx=10kQ 5 15 35 55

Output Pulse Width ty OUT 10 25 50 75 us
Cx=10000pF 15 40 65 90

Input Capacitance CIN - 5 7.5 pF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

F50% \

20ns

20us

CD

20ns 20ns
5 90% 90%
50%
10% 10%
20ns 20us
90% 90%

50% S

10% 10%

o\

Vss

Vor

Vou

Vo

VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC45308P
SILICON MONOLITHIC

C4530BP DUAL 5-INPUT MAJORITY LOGIC GATE

The TC4530BP is dual 5-input majority logic
ate. Each majority logic gate decides whether or
ot the input at "H'" level is more than that at "L"

evel. The polarity of decision output Z can be

elected by using control input W.

DIP16(3D16A-P)

JSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING unzT | PIN ASSIGNMENT
: 1y V v Vgg v A
Supply Voltage DD SS-0.5 SS + 20 N Il 16| Vo

put Voltage VIN Vs - 0.5+ VDD +0.5

itput Voltage VouT | Vss-0.5~VDD+0.5 v 34 B 15] 22

. Input Current | LIN 10 mA als 1¢] w2

wer Dissipation | PD 300 mW 5y P 13] Ez

erating T _ N 128 b2

mperature Range A 40 v 85 ¢ nls |

orage wls 11] cz

mperature Range Tstg -65 " 150 °c |

ad Temp./Time Teol 260°C - 10 sec =y 10] B2
o o] 4z

GIC DIAGRAM

(TOP VIEW)

W 06(14)j'>c

TRUTH TABLE
1(9)
A C”—‘—'l>°—c A INPUTS OUTPUT
2(10) A B C D E |W z
o——{>o—o B w15 IF ANY THREE OR MORE| _ R
M5 Z OF 4,B,C,D AND E ©
c 3(11\D c INPUT ARE AT 'L". u L
2=M5(> W=(ABC+ABD+ABE+ACD+ACE+ IF ANY THREE OR MORE L L
4(12) ADE+BCD+BCE+BDE+CDE) OF 4,B,C,D AKD E
® °"—_{>°‘ —q 0 A INPUT ARE AT 'L". | §
o 3

3
E o—us——{>o-—c E > = EXCLUSIVE NOR
—EXCTOSIVE OR
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4530BP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - VpD v
STATIC ELECTRICAL CHARACTERISTICS (Vvgs=0V)
—40°C 25°¢C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VpD UNTT
(V) | MIN. |MaX. | MIN. | TYP. |MaX. | MIN. | MAX.
5|4.95| - |4.95]5.00] - [4.95] -
High-leve vop | ITourl<iua 10]9.95| - |9.95p0.00| - |9.95| -
Output Voltage VIN=V§S’ v . . . .
DD 15 [14.95 14.9515.00] - |14.95 .
Low-Level . |Tour| <1uA s| - [ o.05] - ]o.00f0.05] - Jo.05
output Voltage | "OF | Vix=Vas, Vpp 10| - |o0.05 - |o0.00{0.05| - |0.05
IN"7SS, D 15| - |o.05 - |o0.00{0.05| - ]0.05
Vop=4.6V
o 50-0.61] - [-0.51] -1.0| - |-0.42| -
Output High I oR 5| -2.5| - |-2.1|-4.0] - |-1.7| -
SO | vous9. 5V 10 -1.5 1 2.2 1.1
-1.5{ - {-1.3{ -2.2{ - l-11} -
Current VOH=13-5V 3
15| -4.0| - |-3.4] -9.0| - |-2.8| -
Vin=Vss, Vpp A
W VoL=0. 4V s|o.61] - |o.s1| 1.5] - |o0.42| -
Qutput W Va1 =0.5V
Current oL VOL ) 0] 15| - | 13| 3.8 - | 1] -
urren =1.5V
oL=1.3 15| .ol - | 3.4]15.0 - | 2.8 -
Vin=Vss, VDD
Vour=0.5V, 4.5V
Input High ouT ’ s| 3.5 - | 3.5|2.75) - | 35| -
Voltage Vi XOUT=1.OV’ o 10 70 - 7-0 3-3 - 7.0 -
our=1.5V,13.5V} 15| 17 9| _ |11.0| 8.25 - | 1L.0| -
|Tout | <lua
Al
Vour=0.5V, 4.5V 5| - 1.5 - 2.25 1.5| - 1.5
Input Low VouT=1.0V, 9.0V| 145{ _ 3.0 - 45| a0 - 1.0
Voltage VIL | vour=1.5V,13.59 ot Lo - Le.ss| w0l - |40
| Tour|<luA
"H" I _5
Input Level IH | Vyg=18V | - 0.1 - 10 0.1 - 1.0
L LA u.
Current) "L Iy | Vip=ov 18] - |-0.1| - |-10°5|-0.1| - |-1.0
Level
Quiescent I S v 51 - 1 - 10.001f 1 - 7.5
Device Current DD IN=¥ss» DD 10 - 2 - Jo0.001| 2 - 15 u
* 15| - 4 - ]0.002} & - 30

* All valid input combinations.

TOSHIBA

390



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4530BP
)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C,’ Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. | TYP. | MAX. |UNITS
5 - 80 | 200
fon Ti ‘
Output Tran?itlon ime trn 10 _ 50 | 100
(Low to High) 15 - 140 80
Output Transition Time 5 - 80 | 200
tTHL 10 - | 50 |100
(High to Low) 15 - 40 80
Propagation Delay Time tpLH 5 - | 240 | 960
(» ) t 15 - 100 400 | ms
- pHL 15 | - | 70 | 300
Propagation Dealy Time tpLH 13 - 128 ggg
(A, B, C, D, E - 2) EpHL 15 - | 40 210
Propagation Dealy Time tpLH 3 - | 100 575
& - 2) . 10 - | 50 |265
pHL 15 - | 40 | 190
Input Capacitance Cin - 5 | 7.5 | pF
AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 WAVEFORM 2
20ns 20ns 20ns 20ns
90 90% ?E-m 90
4,B.C,D,E f oo 508 ¥ 50% e
—|10% ____:210% &d_oi__
TTLH LTHL
- .
z E 90% ]
50% 50% 50% 50%
108 ok 2
tpLH l pHL tpHL tpLE
T ™ T = ,—
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC 4 5 31BP C2MOS DIGITAL INTEGRATED CIRCUIT
s SILICON MONOLITHIC

TC4531BP 12-BIT PARITY TREE

TC4531BP is 12 bit parity tree consisting of 12
exclusive OR gates.
When ODD/EVEN input is set to "L", "H'" level is output
if the parity of data inputs (DO through D11) is odd
16
and when ODD/EVEN input is set to "H", "H" level is
output if the parity of data inputs is even. :
This has wide range of applications such as generating DIP16(3D164A~P)
the parity code of n bits data and detecting parity
errors. PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS VoD
CHARACTERISTIC |SYMBOL RATING UNIT g
DC Supply Voltage | VDD Vss - 0.5 " Vss +20 D8
Input Voltage VIN Vss -0.5+VpD+0.5 o)
Output Voltage VouT | Vss-0.5"VpD+0.5 D10
DC Input Current 1IN +10 mA D11
Power Dissipation | PD 300 mW ODD/EVEN W
Operating T - °
Temperature Range A 40~ 85 ¢ e
Storage (TOP VIEW)
Temperature Range Tstg =65~ 150 °c
Lead Temp./Time Tsol 260°C - 10 sec TRUTH TABLE
IN * [ ot
LOGIC DIAGRAM W |Dii|Dio] - JDR | Di|DO| D'E [ @
L|L]|L T|L|L] © T
LiL|L L|{L|B| 1 B
L|L|L LlE|L]| 2 B
L{iLlL L|BE|B]| 3 1
L|{L]|L B|L|L]| 4 E
LiL|L BE|L|H| 5 1
L|{L|L H{HBR|L| 6 1
L|L|L BE|HB|B| 7 3
E|H | & L | L|L|8is&| 1
E|B | B L|L|H|s8l8es| ¢t
E|H|H L | H|L|8l86| I
H|H |H L |H|H|s8le7| 1
H|H|E H| L|L[slss]| ¢
d BH|H|H B|L|H|[8189] 1
ODPD/EVEN W B|H|H H| B|L|8190] 1
Q=T0@D1D DL P+ GDILBW glBE| B ] --lBn|ulnlsiei]1
* D- E= DECIMAL EQUIVALENT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4531BP
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18- v
Input Voltage VIN 0 - Vpp v

STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN, | MAX.
5 | 4.95 - | 4.95] 5.00] - | 4.95] -
High-Level I
Hgh-eve vou | |Tour|<luA 10 | 9.95| - |9.95/10.00] - | 9.95 -
Output Voltage V=V v
IN"'SS> "DD 15 |14.95| - |14.95{15.00] - |14.95| - v
5| - ]0.05] - | 0.00/0.05] - |0.05
Low-Level IIOUTI <luA :
\/ 10| - |0.05] - | 0.000.05] - |o0.05
outpuc Voltage | O | ViVss, Yo |15 | T |o'os| _ | o.000.05 0.05
Vop=4.6V
OH 5 |-0.61] - |-0.51| -1.0] - . |-0.42| -
) Vog=2.5V
Output High Ton 5 | -2.5 - -2.1| -4.0] - -1.7| -
0 Vog=9.5V
Current v 10 -1.5| - -1.3] -2.2| - -1.1] -
V on=13. 5 15 | -4.0 3.4] -9.0 2.8
VIN=Vss, Vpp ) ' ’ ’ i
VoL=0.4V 5| o061l - |o.51] 1.5 - |o0.42] -
Output Low Vor=0.5V
ToL 10 | 1.5 - 1.3 3.8 - 1.1] -
Gurrent Vor=1.5V 15 | 4.0 - 3.4 15.0/ - 2.8] -
Vin=Vss, Vpp
Vour=0.5V, 4.5V _ _ _
Input High ouT , 5| 3.5 3.5 2.75 3.5
Vg VouT=1.0V, 9.0Vi10 | 7.0| - 7.0| 5.5 - 7.0| -
Voltage Vour=1.5V,13.5V|15 | 113.0{ - | 11.0| 8.25| - | 11.0| -
|IouT]| <1pA v
Vour=0.5v, 4.5V 5 | _ | 1.5| - | 2.25/ 1 R
Input Low VouT=1.0V, 9.0V 10 3.0 4.5 3.0
Voltage VIL | vouT=1.5v,13.5V| - : - : - :
15| - | 4.0 - | 6.75 4.0| - | 4.0
|Tour| <1uA
"H“ -
nput | Tevel IIH | Vyg=18V 18| - | 0.1 - [ 1075 o0.1{ - | 1.0
- HA
surrent| "L" Iyp | Vip=0v 18| - [-0.1| - [-107%-0.1] - |-1.0
Level * °
Quiescent 5 - 5 | - Jo.005] 5 | - | 150
Device C . Ipp | Vin=Vsss Vpp |10 - 10 - Jo.010f 10 | - 300 | pA
vice Lurren * 15| - | 20| - fo.015 20 | - | 600
All valid input combinationms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4531BP

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION |Vpp(V) | MIN.| TYP.| MAX.|UNITS
ces : 5 - 80 200
Output Transition T
utput Transition Time t71m 10 - 50 | 100
L t i
(Low to High) 15 | - | 40| 80
Output Transition Time 5 - 80 | 200
. L tTHL 10 - 50 100
(High to Low) 15 _ 40 80 ne
Propagation Delay Time tpLH > - 320 1320
10 - 120 525
DATA - t
(DATA - Q) pHL 15 - 80 | 360
o Delay T3 toin 5 - [ 210 | 750
Propagation Delay Time P 10 _ 80 300
(ODD/EVEN W - Q) tpHL 15 - 60 | 210
Input Capacitance Cin - 51| 7.5 | pF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20 ns 20mns
-
DATA 7[‘30* ’% 90%
ODD/EVEN W ; 50% h 50%
#hop 10%
TLE . ‘tHL
T
Q I 90%
50% 50%
+-0o% \10%
v‘pLH T oHL
Q 50% 50%
CpHL TpLH

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA -

C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC

TC4532BP

"C4532BP 8-BIT PRIORITY ENCODER

TC4532BP is eight bit encoder which detects "H"
.evel of the highest order among eight input signals
ind outputs the corresponding signal position in
inary code.

'he inputs are eight input signals of DO through D7
nd ErN, and when ETy is set to "L" level, the encode
peration is inhibited making all the outputs at "L"
evel.

he encoded output appears on three signal lines QO
hrough Q2 in binary. Egur and Gg are the outputs to
ndicate the operational mode of encoder and used when
he number of bits is to be increased by cascade con-
ection.

BSOLUTE MAXIMUM RATINGS

DIP16 (3D16A-P)

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNITS
C Supply Voltage VpD | Vgg - 0.5~ Vgg+20 v
nput Voltage Vin Vgs - 0.5~ Vpp+0.5 \Y
utput Voltage Voutr Vss ~0.5,Vpp+0.5 v
C Input Current In 10 mA
>wer Dissipation Pp 300 mW
serating T

Temperature Range A -40~ 85 °C
torage °
lemperature Range Tsrg =651 150 ¢
:ad Temp./Time Tsol 260°C + 10 sec

JGIC DIAGRAM

¢ EIN

Q0

Vop

ENABLE OUT

GROUP

SELECT

D3

D2

D1

DO

Q0

(TOP VIEW)
TRUTH TABLE
INPUT OUTPUT

E1N|D7|D6|D5|D4[DS|D2ID1|DO [aS|Q2(Q 1R 0[EouT]
Lo s s s|si{x|L|L|L|{L| L
H|L|L|L|L|L LiL|L|L{L|L| B
H|H |5 |% #|x|H|H|H|H| L
H|L |H|x|sx #lx|H{H|H|L| L
H|L|L|H|x sx|g|H|L|H| L
H|LI|L|L|E|x %|H|H|L|L| L
H|L|L|L|L|H|x #|H|L|H|H| L
H{L|L|L|L|L|H|#|x|H|L|H|L| L
BILIL|L|L|L|L|E|xfa|L|L|E] L
g |L]L|v o] le]ele ]l T

% Don't Care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4532BP

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp v

STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

1 -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MAX. | MIN. | TYP. | MAX. | MIN, | MAX.
5 | 4.95] - |4.95] 5.00] - [4.95] -
High-Level |Ioyr|<luA
v
Output Voltage | 0% |y oy 10 | 9.95| - |9.95/10.00] - |[9.95{ -
IN"'SS» DD |15 |14.95| - [14.95|15.00| - |14.95| -~ v
5 | - ]0.05] - | 0.00[0.05] - |0.05
_ Ioyr| <luA
e age | VOL i °E$| " 10| - lo.05| - | 0.0000.05| - 0.05
P & IN=YSs» DD 45 |~ l0.05| - | 0.00[0.05| - ]0.05
Von=4.6V 5 |-0.61] = |-0.51] -1.0{ - |-0.42| -
Vop=2.5V
Output High Tos OH 5 | =2.5] - | -2.1] -4.0] - | -1.7| -
Von=9.5V 10 | -1.5{ - |-1.3] -2.2| - |-1.1] -
Current V=13, 5V
on=13. 15 | =4.0] - | -3.4| -9.0| - | -2.8| -
Vin=Vss, Vpp
VoL=0. 4V s | 0.61] - | 0.51] 1.5 - |o0.62| - | ™
Output Low L VoL=0.5V 10{15|- |13 3.8 - |11]-
oL
Current Vor=1.5V 15| 40| - | 3.4 150 - |2.8]-
Vin=Vss, VDD
Vour=0.5V, 4.5v] 5 | 3.5 - |[3.5] 2.75 - |3.5] -
Input High
v VouT=1.0v, 9.0v{10 | 7.0 | - | 7.0 | 55| - |7.0] -
Voltage ™ voyp=1.5v,13.5V|15 [11.0 | - [11.0 | 8.25| - |11.0 | -
|Tour | <lua
Vour=0-5V, 4.5V 5 | - | L.5| - | 2.25] 1.5 - [ 5| ¥
Input Low Vour=1.0V, 9.0V} 10 | - 3.0 - 4.5 3.0 - 3.0
Voltage VIL | vour=1.5V,13.5V|15 | - | 4.0| - | 6.75 4.0 - | 4.0
|Tout| <luA
"H" - - ’
Input Level IIH | Vyg=18V 18 - 0.1} - 10-5| 0.1 1.0
uA

Current| "L" 1 V11 =0V - =103 - - |-

Level L | Vo 18| - |-0.1 10 0.1 1.0
Quiescent 5 - 5 - ]0.005 5 - 150
Device C Ipp | Vin=Vss, Vop 10| - 10 | - lo.0o10| 10 | - 300 | wA

vice Current * 15 - | 20| - Jo.015| 20| - | 600

* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4532BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL{ TEST CONDITIONS VDD(V) MIN. TYP. MAX. |[UNITS
Output Transition Time 5 - 80 200
CTLH 0 | - 50 | 100
(Low to High) 1s _ 20 80
. . 5 - 80 200
Output T ition T
u pl:l ransition Time — 1 N b o
(High to Low) 15 _ 40 80 +
Propagation Delay Time tpLH 5 - 140 280
10 - 60 120
(E1n = Eour) tpHL 15 _ 45 %
Propagation Delay Time tpLH 1(5) - 122 3(3)((:)'
- ns
(EIN - GS) tpHL 15 - 50 | 100
Propagation Delay Time tpLH 1(5) - 128 il;g
(Ery - Qn) tpHL 15 - 45 | 125
Propagation Delay Time tpLH 13 - 2;8 ;38
(b - o) CPHL 15 - 65 | 160
>ropagation Delay Time tpLH 5 - 200 400
10 - 90 180
n - & CpHL 15 | - 70 | 140
[nput Capacitance CIn - 5 7.5 | pF
JAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 WAVEFORM 2
20ns 20ns 20ns 20ns
Foom ‘K‘ 50% Voo F 90% N v0% Yoo
E 7 50% 50% > j-so% &50%
IN A110% \-10% Ves o h0% 10% Ves
TTLH UTHL
1= — .
Egur» go% ggZ” Von ‘\ Vox
50% d |
@S,Qp 10%/ 0% 68,4, 50% 50%
VoL Vor
Lo ltpwe | | tpHL _ ot
I /— Vor
Gn 50% 50%
] VoL
™ LpHL tpLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4532BP

APPLICATION CIRCUIT

Two TC4532B's Cascaded for 4-Bit Output

D15D14D13D12D11 D10 D9 D8

I I I I I I

D7 D6 D5 D4 D3 D2 D1 DO

|

|

[ 111 ]

D7 D6 D5 D4 D3 D2 D1 DO

D7 D6 D5 D4 D3 D2 D1 DO

=
Eoyr Eour .
with Dyy="0

EIN Eour— E1n
as Q2 Ql QO Q2 Ql QO
[ — ]
3/4 TC2071B
Q3 QR Ql Q0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC45388P/BF
SILICON MONOLITHIC

TC4538BP/TC4538BF DUAL PRECISION RETRIGGERABLE/RESETTABLE MONOSTABLE MULTIVIBRATOR

The TC4538BP/BF is the retriggerable/resettable
nonostable multivibrator and the trigger operation
:an be made at either the leading or trailing edge by
2 inputs of A and B. Since the output monostable
>ulse width is decided by time constant of the
:xternal resistor (RX) and the external capacitor
CX), it becomes possible to set a broad range of 1
)utput pulse widths.

'urther, since the pin connection and function are

:ompatible with the TC4528B, the substitution is
ossible. 16
'EATURE:

DIP16 (3D16A-P)

twoUT=10ms%5% (at Rx=100kQ, Cx=0.1xF, Vpp=10V) 1
MFP16 (F16GC~-P)
BSOLUTE MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT
PIN ASSIGNMENT
C Supply Voltage VpD Vgs=0.5~ Vgs+20 v
nput Voltage VIN Vgs-0.5~ Vpp+0.5 \ i 2 16 Vpp
utput Voltage Vour | Vss-0.5~Vpp+0.5 v 1T, § 2 1521,
C Input Current IIN +10 mA 1co il 3 14 2T,
ower Dissipation Pp 300(DIP)/180(MFP) | mW 1al s 13 z2cD
perating Temperature Ta _40~ 85 °oC 1B s 12P2a
ange 1q 6 1128
E:’l;‘:ge Temperature | o o -65~150 °c e 10§ 2q
:ad Temp./Time Tsol 260°C - 1l0sec Vss B8 ofza
TOP VIEW)
)GIC DIAGRAM (
"1/2 TC4538BP/BF) Ba s e TRUTH TABLE
_ INPUT | OUTPUT
¢D [y — NOTE
N alBlcpla |
] R Q f|l 8|8 ||| outPuT ENABLE
| f|v|B|L| 8| INHIBIT
s E H| V|8 |1]| 8| INvaIBIT
CONTROL =
CIRCUIT fw v _ ;1 Q | 1|8 |JL|LS| ourpur ENaABLE
2 | »|L| 1| H| INHIBIT
Vrerz

¥ Don't Care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4538BP/BF

TIMING CHART

s I | [ S
B ____l __l-—l_J
cp L
e || L
< L r
ty - £ t2 | w3 | te |
A A AL A N
A . TRIGGER = ov . R
& : RETRIGGER v X
& : RESET t3, tg, Ttz oty tz, tz < ty
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp - 18 v
Input Voltage VIN - VoD v
External Resistance Rx - 1000 kQ
External Capacitance Cx No Limits ~F
STATIC ELECTRICAL CHARACTERISTICS (vgg=0V)
cuaraCTERISTIC P |rEST conpirIon [VDp | —40°C ¢ 85°C  unr
LOL (V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
High-Level ITour | <1#A 5] 4.95 - 4.95| 5.00| - 4.95 -
Output Voltage Von V1N=VsS,VDD 10{ 9.95 - 9.95|10.00 - 9.95 -
15(14.95 - 14.95]15.00 - 14.95 - v
LowLevel I Tour] <124 5 - 0.05 - 0.00| 0.05 - 0.05
outpue Voltage | VOL|vy=vss,vop 10 - | 0.05{ - | 0.00| 0.05/ - | 0.05
15 - 0.05 - 0.00{ 0.05 - 0.05
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4538BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
- - o o ©°
CHARACTERTSTIC [>*""|TEST CONDITION [Vpp| 2 C °C 85°C  Junir
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Vou=4. 6V s|-0.61] - [-0.51] -1.0] - [-0.42] -
Vou=2.5V 5| -2.5| - | -2.1| -4.0] - | -1.7] -
Output High - _ _ _ _ _
Current Ioyg|Vou=9.5v 10f -1.5 1.3] -2.2f - -1.1
Vor=13.5V 15| -4.0] - | -3.4] -9.0] - | -2.8] -
Vin=Vss,Vpp A
VoL=0.4V 5| 0.61| - 0.51f 1.5{ - 0.42| -
Output Low 1 VoL=0.5V 10 1.5 - 1.3 3. - 1.1 -
Current oL
VoL=1.5V 15| 4.0] - 3.4] 15.0| - 2.8 -
VIN=Vss,VpD
Vour=0.5V, 4.5V] 5| 3.5 - 3.5 2.75] - 3.5 -
Input High vpy| VOUT=1-0V, 9.0v| 10} 7.0/ - 7.0l 5.5 - 7.0l -
Voltage *"|voyr=1.5v,13.5v| 15| 11.0 - | 11.0| 8.25| - | 11.0| -
1Igpr | <1zA v
Vour=0.5V, 4.5v] 5| - 1.5] - | 2.25] 1.5] - 1.5
Input Low VIL Voyr=1.0V, 9.0V| 10| - 3.0 - 4.5 3. - 3.0
Voltage Voyr=1.5V,13.5v| 15| - 4.0l - | 6.75| 4.0 - 4.0
ITopr 1 <1ea
"H" 5
Level I1H|VIg=18V 18| - 0.1} - 10 0.1} - 1.0
Input
2A
Current np
Level Iyp|Vyp=0V 18 - -0.1 - -10-5| -0.1 - -1.0
5 - 5 - 0.005 5 - 150
Quiescent Device - _ - _
Current Ipp|VIN=Vss, VDD 10 10 0.010 10 300| #A
* 15| - 20| - |o.0o15| 20| - 600
# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Jutput Transition Time
(Low to High) tTLH 10 50 100 ns
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4538BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Voo (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time _
(Righ to Low) tTHL 10 50 100 ns
15 - 40 80
ot 5 = 380 | 760
Propagation Delay Time P
- 10 - 150 300
(4,B - Q,Q) tpHL
15 - 100 220
ns
toin 5 - 280 560
Propagation Delay Time P
= 10 - 110 250
(€D - Q,Q ) tpHL
15 - 75 190
5 - 60 120
Min. Input Pulse Width | °WH 10 30 60
(A, B) tWL -
15 - 25 50
ns
5 - 95 190
Min. Pulse Width
D) tWL 10 45 90
15 - 35 70
5 - 0 -
Min. Retrigger Time ter 10 - 0 - ns
15 - -
Rg=100kQ 3 - 206 -
Cx=0.0024F 10 - 204 - us
15 - 205 -
Ry=100k0 5 9.3 | 9.95 | 10.4
Output Pulse Width ty OUT Cx=0.14F 10 9.5 10 10.5 ms
15 9.55 10.05 10.65
Ry=100kQ 5 - | 0.9 -
- - s
Cx=104F 10 1.00
15 - 1.01 -
Pulse Width Match . 3 - 1 -
between circuits in dtgoyr |82~ twla) o0l 10 - 11 - %
the same package tw(Ql) 15 - 1 -
Input Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4538BP/BF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM

A
5

20qs 20ns
SO
A 50% 50% /
—__./ 10% 10%
twy
20ns 20ns
L
90 0%
B 50% 4 50%
WL
cD
tpLH tw OUT
W
Q 50%
YpHL
Q 50%

&

w
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4539BP/BF

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4539BP/TC4539BF DUAL 4-CHANNEL DATA SELECTOR/MULTIPLEXER

TC4539BP/BF contains two circuits of data selec-
tors which select data according to common address
inputs A and B.

Four channel data X0 through X3 are selected to be
output Z according to inputs A and B and four channel
data YO through Y3 are selected by the same A and B to
generate output W.

When input St (ST') is set at "H", the output becomes
"L" regardless other inputs.

This can be widely applied in composition of signals,
parallel to serial conversion and selection of
signals.

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING UNIT
DC Supply Voltage | VDD | Vss-0.5"Vss+20 v
Input Voltage VIN Vss - 0.5+ VDD +0.5
Output Voltage VouT | Vss-0.5"vVDD+0.5 v
DC Input Current IIN *10 mA
Power Dissipation | PD 300(DIP) /180 (MFP) oW
Operating T - °
Temperature Range A 40 8 ¢
Storage
Temperature Range Tstg -65"150 °c
Lead Temp./Time Tsol 260°C - 10 sec

LOGIC DIAGRAM

16

DIP16 (3D16A-P)

o
1

MFP1l€ (F16GC-P)

PIN ASSIGNMENT

STROBE Vop

B STROBE’

X3 A

X2 Y3

X1 Yz

X0 Y1

z Yo

Vssg w

(TOP VIEW)
TRUTH TABLE
Al B |ST | %O X1 | X2 |X3) 2

sT' | yo| ya | y=2 | ¥3| W
* * H ES E3 ES x L
Liov| o] | * * | ok L
L|lL]| L H * * | % H
H L L * L * * L
H L L * H * * H
o H L * * L * L
L H L * * H * H
H H L * * x L L
Bl B[ o] * x *x | B H
* . DON'T CARE

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4539BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp \Y

STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. |MAX. | MIN., | TYP. |MAX, | MIN, | MAX,
) 51 4.95| - |4.95|5.00] - |4.95| -
High-Level I <luA °
output Voltage | OB ITour | <t 10)9.95| - |9.95]20.00] - |9.95| -
Viv=Yss> Vop 15 [14.95 14.95(15.00] - [14.95] -
\
Low-Level |Tour|<1ua 5| - fo.o5| - |o.00/0.05] - Jo0.05
1 VoL | .- 10{ - |0.05| - 0.00{0.05| - 10.05
Output Voltage w=Vss> Vb | 15| _ o.05| - |o0.00[0.05| - [0.05
V=4 .6
on=4-0V 5/-0.61| - |L0.51]-1.0 - 0.42] -
) Vop=2.5V
Output High I 5{-2.5 | - ~2.11-4.0 - |-1.7] -
OH | yoy=9.5V
Current Vou=13.5vV 10 |-1.5 - -1.3(-2.2 - -1.1 -
VOH E— 15{-4.0 | = | -3.4[-9.0| - |-2.8] -
IN=Vss
Voum0.4v = mA
o oL=Y. 51 0.61] - 0.51] 1.5 - | 0.42] -
Output W Vo1=0.5V
current ToL 100 1.5 | - 1.3 3.8 - | 1.1] -
o Vor=1.5V 15 4.0 | - 3.4015.0 | - | 2.8] -
Vin=Vss, Vpp
Input High Vour=0.3V, 4.3V o 5 o) 3.52.75 | - | 3.5| -
P Your=1.0V, 9.0V
Voltage Vi |y 10| 7.0 | - 7.0/ 5.5 - | 7.0] -
& “our=1.5V,13.5Y 15|11.0 11.0(8.25 11.0{ - .
[Tout|<lua ) T ’ v
Vour=0.5V, 4.5V| 51 _ | 15| _ |2.25| 1.5| - | 1.5
Input Low Vour=1.0V, 9.0V
i v out 10| - | 30| - |55 30] - |30
Voltage IL | youT=1.5V,13.5V
15| - | 4.0| - |8.25| 4.0 - | 4.0
|Tout|<luA
an _ _ -5 _
Input Level IIH | Vig=18V 18 0.1 10 0.1 1.0 R
M
Current| "L" Iy | Vp=ov 18| - |-0.1| - [-1075-0.1| - |-1.0
Level : . .
Quiescent 51 - 5 - 10.001 5 - 150
bevice G . Ipp | Vin=Vss> Vpp 10 - 10 - 10.002| 10 - 300 | pA
evice Lurren * 15 - | 20 | - Jo.004 20 | - | 600
* All valid input combinationms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4539BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=O0V, Cy=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION [Vpp(v)| MIN.| TYP.|MAX. | UNITS
Output Transition Time ¢ 5 - 80 | 200
. TLH 10 - 50 | 100
(Low to High) 15 - 20 80
s . 5 - 80 | 200
T t T
Output Transition Time — 10 _ 50 100
(High to Low) 15 - 40 80
Propagation Delay Time tpLH 13 - 128 :Zg
(-2, W “pHL 15 | - | 40 170 o
- 130 420
Propagation Delay Time tpLH 1(5) _ :0 180
(3, Yo - Z, W) CpHL 15 - 40 | 140
Propagation Delay Time tpLH 5 - 85 | 290
(STROBE - Z, W) tpHL 10 - 4071 150
- % PH 15 | - | 30] 120
Input Capacitance CIN - 5 7.5 | pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20ns 20ns WAVEFORM 2 20ns 20ns
e 90% 0%
A 50% Xn , ¥n 50% 50%
ok __—Zm% SLJ;Q_%;__
YTHL
Ao
Z,W K 50% Z,W 50% 50%
1% J—
U pHL TpLH “pHL
Z,W _jl 50%
TpHL TpLHE
WAVEFORM 3 20ns 20ne
-] -
9 °0%
STROBE Z_ 50% N 50%
F110% L 0%

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT C 3BP BF
SILICON MONOLITHIC T 454 /

TC4543BP/TC4543BF BCD-TO-SEVEN SECMENT LATCH/DECODER/DRIVER (For Liquid Crystals)

TC4543BP/BF is 7 segment latch/decoder/driver
which can directly drive field effect type liquid
crystal display element (FEM type) and equipped with
BLANKING input, PHASE input and LATCH DISABLE input.

If erroneous BCD code is input, and when BI is "H",
all the outputs are blanked.

When FEM type liquid crystal is driven, common pulse

should be applied to the back plane of display element DIP16(3D16A-P)
and the PHASE input of TC4543BP/BF.

When LED display element is to be driven, drivers 16

should be added to the outputs. ;

MFP16 (F16GC—P)
ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC |SYMBOL RATING uNIT | PN ASSIGNMENT
DC Supply Voltage | VDD Vss - 0.5 Vv Vss +20 v
Input Voltage VIN | VSS-0.5%VDD+0.5 v LD
Output Voltage VouT Vss -0.5"vVpD+0.5 v ¢
DC Input Current 1IN £10 mA i
D
Power Dissipation | PD 300 (DIP) /180 (MFP) oW
A
Operating T - e
Temperature Range A 40~ 85 ¢ PHASE
Storage °
Temperature Range | 1St -657150 ¢ BI
Lead Temp./Time Tsol 260°C -+ 10 sec Vss

(TOP VIEW)

LOGIC DIAGRAM

O Ei; D D40 «
A H
< S
N 2 D D@
B (8 [>o D No—a-d> )
LD “ L S>> «
o @———po——ol—m 3 P HD—>—®
< 5 [FO RO«
<b
] - [P
» (® [>o d> No-d> ]
LD
51 (D{>o—d>—o
o
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4543BP/BF

TRUTH TABLE

DISPLAY|NOTE

BLANK
BLANK

BLANK

BLANK
BLANK

BLANK
BLANK
BLANK

BLANK
BLANK
BLANK
BLANK

BLANE
BLANE

OUTPUTS

£
H
L

H
H

H

H
B
H

H

L
L
L
L

H

m

LATCH
LATCH

H

=¥

INPUTS

PHASE

A

=

Al

A

=

Bl

LD

DON'T CA4RE

DISPLAY

DISPLAY

NT

EGME

15

14

12

11

10

7
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4543BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - Vpp A
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
[—1 ~40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(V) | MIN. [MAX. | MIN, | TYP. |MAX. | MIN, | MAX.
) 5 | 4.95 - |4.95] 5.00] - |4.95] -
High-Level I <luA
& vou | |Tovr|<ly 10 | 9.95| - |9.95/10.00 - |o9.95| -
Output Voltage Vo=V, v
IN"'Ss> DD |15 [14.95] - 14.95[15.00) - p4.95| - | o
B T I <1uA s | - |0.05| - ]0.00[0.05| - |0.05
Low Levell VoL | Toyr| <Lu 10| - Jo.o5| - |o0.00/0.05| - [o.05
Output Voltage Vin=Yss> Voo 115 | _ o.05| - | 0.00/0.05| - |0.05
Voy=4-6V 5 | -0.2] - |0.16 - 0.12| -
Vou=2.5V
Output High Ton OH - = - - - -
Vou=9.5V - - L
Current o 10 | -0.5 0.4 - to.3 | -
OH™~>- 15 | -1.4| - }1.2 - k1.0 - | ma
ViN=Vss, Vpp
VorL=0.4V 5 | 0.52] - |0.44 - 0.36| -
Output Low . Vor=0.5V 10 1.3 - |11 - Jo9 | -
oL
Current Vor=1.5V 15 | 3.6 - | 3.0 - 2.4 -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
Input High our=0.5V, 5 13.5| - |3.5 |27 - |35 -
Vg Vour=1.0V, 9.0Vi19 | 70| - |7.0 [5.5] - |7.0 ] -
Voltage Vour=1.5Y,13.5¥/15 113 o | - Q1.0 | &.25| - 1.0 | -
[Tour | <lua
v
Vour=0.5V, 4.5V| 5 - 1.5 - | 2.250 1.5] - | 1.5
Input Low VouT=1.0V, 9.0V 10 _ 3.0 _ 4.5 3.0 - 3.0
VIL - ’
Voltage vour=1.5v,13.5Vl 5 | _ | 40| - |6.75| 4.0| - | 4.0
|Tour| <luA
gy
nput Eevel IIH | Vig=18V 18| - | o3| - |10 03] - | 1.0
A
wurrent| "L" 1 V1 =0V -5 H
Level L | VIL 18 | - |-0.3]| - |[-1072|-0.3] - [-1.0
Quiescent 5 - 20 - ]0.005] 20 - 150
Device Current Ipp | Vin=Vsss VDb {10 | - | 40 | - |0.010| 40 | - | 300 | uA
viee wurre * 15| - | s | - lo.o15| 80 | - | 600
All valid input combinatioms.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4543BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTICS SYMBOL | TEST CONDITION [Vo-(vy| MIN.| TYP.| max.|uNITS
Output Transition Time 5 - 130 | 400
(Low to High) FTL 10 - | 65 200
e & 15 - 50 160
Output Transition Time 5 - 100 | 200
truL 10 - 50 | 100
High to L
(High to Low) 1s i 20 50
Propagation Delay Time 5 - | 650 {1650
tpLH 10 - 230 | 660
(a~D - oUm) 15 - | 160 | 495
Propagation Delay Time . 5 - 800 | 1650
HL 10 - 300 660
A~D - OUT P
( ) 15 - 200 495
Propagation Delay Time 5 - 550 |1200
(BI - OUT) FpLH 10 - | 200 | 600
- 15 - | 180 | 400
Propagation Delay Time . 5 - 450 |1200
pHL 10 - 160 | 600
BI - OUT
¢ ) 15 - 115 400 N
S
Propagation Delay Time 5 - 750 | 1600
(PHASE - OUT) “pLH 10 - | 330 | 700
15 - 230 480
Propagation Delay Time 5 - 580 | 1600
T tpHL 10 - | 220 { 700
(PHASE - OUD) 15 - | 150 | 480
Min. Pulse Width . 5 - - | 500
W 10 - - | 200
(LD) 15 - - 150
Min. Set-up Time 5 - - 100
(LD - AnD) rsv 10 - -] %0
- 5 | - | - | %
Min. Hold Time 5 - - 120
ty 10 - - 60
(LD - A~ D) 15 _ _ 40
Input Capacitance CIN - 5 7.5 | pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4543BP/BF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20ns 20ns )
A~D 509 igz
10% % /
TpHL tpLHE
o% 9
5 50%
ouT 10% .
T t1‘1..1«1
WAVEFORM 2
A~D
20ns
LD \
ouT
WAVEFORM 3
20ne 20ns
BI , 90%
PHASE 50% L/—_ )
: 10%
T«pLh . TpHL
FT0% = |90%
ouT 50% 50%
S |10% 10%
TTLH TTHL
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TCABBORP/BE _EIc3s s o

TC4555BP DUAL BINARY TO 1-OF-4 DECODER/DEMULTIPLEXER (Active High Outputs)
TC4556BP/TC4556BF DUAL BINARY TO 1-OF-4 DECODER/DEMULTIPLEXER (Active Low Outputs)

TC4555BP and TC4556BP/BF contain two circuits of
decoders/multiplexers.
When ENABLE="L", arbitrary one of four outputs is
selected by two binary inputs A and B. 16
The selected output is "H" for TC4555BP and "L" for
TC4556BP/BF. 1
When ENABLE is set to "H", the selection is inhibited
making all the output at "L" for TC4555BP and "H" for DIP16 (3D16A-P)
TC4556BP/BF.
16
ABSOLUTE MAXIMUM RATINGS 1
CHARACTERISTIC SYMBOL RATING UNIT MFP16 (F16GC-P)
DC Supply Voltage Vpp Vgs-0.5~ Vgs+20 v
PIN ASSIGNMENT
Input Voltage VIN Vgs=0.5~ Vpp+0.5 \
TC4555BP
Output Voltage Voutr | Vss-0.5~Vpp+0.5 v
1 + mA R AN
DC Input Current IN 10 L FAEE o 168 Vop
Power Dissipation Pp 300(DIP) /180 (MFP) mW 1402 15| 2EVAEEE
Operati T ratur .
Rgfxge— nE Tempexaturel my -40~85 °c 18 I3 1) 24
1q0 B4 13§ 2B
Storage Temperature Tstg -65~ 150 °c 0
Range 19; 5 128 2Qp
Lead Temp./Time Tsol 260°C - 10sec 10z K6 1) zq;
1qz B 08 2qz
LOGIC DIAGRAM 3
vgg B8 off 2q3
1/2 TC4555BP
,
A @ >. d L . TC4556 BP/BF
o 2\
s T 4> ‘ ez 1ENABLE f 1 16 Vpp
LJ: 1a 2 15§ 2 ENABLE
ENABLE .. '> . 43 18R 3 1l 24
1qp f ¢ 13§ 2B
1/2 TC4556BP/BF — _
ol T @s || s g
1az s 11 293
o @l k 2 = =
Ay @ 1as 07 108 20z
B LL.] %10) Az vgs 8 of 283
- M—‘ d O Q3
ENABLE D ve b (TOP VIEW)
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TOSHIBA INTEGRATED €IRCUIT TECHNICAL DATA

TC4555BP, TC4556BP/BF
TRUTH TABLE
OUTPUTS OUTPUTS
INPUTS TC4555BP TC4556BP /BF
T | B A 31 Q2 [ Q1 | @ | Q3 |0 | Q| Q
L L L L |L L H H H H L
L L H L | L H L H H L H
L H L L | B L L B L H H |, pon't care
L H H H|L L L L H H H
H * * L | L L L H H H i
ECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. | UNIT
)C Supply Voltage Vpp 3 - 18 v
[nput Voltage VIN 0 - Vpp v
>TATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
[y © o (-]
CHARACTERISTIC ]ssgxz- TEST CONDITION [Vpp|l——20°C 25°¢C 85°C  |unir
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
tghotevel o] <lu 5| 4.95] - | 4.95| 5.00] - | 4.95| -
wepat Voltage | VOH|vinvss,vop 10| 9.95{ - | 9.95/10.00| - | 9.95| -
15(14.95( - |14.95|15.00| - {14.95| - v
. ITour | <1sa 5] - 1 o0.05| - | 0.00] 0.05/ - | 0.05
ow=-Leve
otput voltage | YOL|vin=Vss,vpp 10 - | 0.05 - | 0.00| 0.05{ - | 0.05
15| - | o0.05] - | o0.00 0.05| - | 0.05
VoH=4.6V 5/-0.61] - |-0.51] -1.0] - |-0.42] -
Vou=2.5V 51 2.5 - | -2.1| -4.0] - | -1.7] -
utput High _ _ _ _ _ _ _ _
urrent IoH|VoH=9.5V 10 1.5 1.3 -2.2 1.1
Vor=13.5V 15| -4.0| - | -3.4{ -9.0] - | -2.8] -
ViN=Vss,VpD mA
VoL=0.4V 5] 0.61] - | 0.51| 1.5| - | 0.42] -
atput Low 1oy |VOL=0-5Y 10| 1.5 - 1.3 3.8 - 1.1 -
urrent Vor=1.5V 15| 4.0 - 3.4| 15.0] - 2.8 -
VIN=Vss,Vpp
VouT=0.5V, &4.5V| 5| 3.5] - 3.5| 2.75| - 3.5 -
1put High Vg Vour=1.0V, 9.0V| 10 7.0 -~ 7.0 5.5 - 7.0 =~ v
>lrage Voyr=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25/ - | 11.0| -
| Ioyt I<1lzA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4555BP, TC4556BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

o ° o
CHARACTERISTIC ggg' TEST CONDITION [Vppl_ ~40°C 25°C 85°C  Jumir
(V)| MIN.| MAX.| MIN.| TYP.| MAX MIN.| MAX.
Voyr=0.5V, 4.5Vl 5| - 1.5 - 2.25( 1.5( - 1.5
Input Low vy, |VoUT=1.0V, 9.0V{ 10| - 3.0 - 4.5 3.0/ - 3.0 y
Voltage
Vour=1.5V,13.5V] 15 - 4.0 - 6.75 4.0 - 4.0
1IoyT | <1zA
IIH"
I1g|Vig=18V 18| - 0.1 - | 1073 o0.1] - 1.0
Level
Input
uA
Current npn 5
Level I1p|VIp=0V 18} - -0.1| - [-10 -0.1} - -1.0
s| - 4.0/ - lo.002| 4.0 - 30
Quiescent Device - _ _ _
Current Ipp|ViN=Vss,VDD 10 8.0 0.004] 8.0 60 | zA
* 15{ - 16.0f - |0.008| 16.0| - 120
* All valid input combinatioms.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Voo (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time _
(Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time _
(High to Low) tTHL 10 50 100
15 - 40 80
£ 5 - 140 440
Propagation Delay Time pLH 10 _ 65 190
(4,B - Q,Q) tpHL
15 - 50 140
ns
toLH 5 - 110 400
Propagation Delay Time P 10 _ 45 170
(E-10Q,Q) tpHL
15 - 40 130
Input Capacitance CIN - 5 7.5 pF

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4555BP, TC4556BP/BF
WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 WAVEFORM 2
20ns 20ns
- 90 0%
A, B E 50 % 50%
=Z_ 10% &ElO%
@ Q Q % 50%
(TC4555BP)
TpHL tpLH
e 2 50% 50 %
’ (TC4556BP,/BF)
tpHL TpLH tpLH tpHL
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC456OBP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4560BP NBCD ADDER

TC4560BP is NBCD (natural BCD) adder which adds two
binary coded decimal numbers (BCD code).

The sum of BCD inputs applied to four data input lines
(A1 through A4) and another set of four data input
lines (Bl through B4) and carry input CIN from the
lower order digit is output to S1 through S4 in the
same BCD code.

When the sum is 10 or larger, "H" level is output to
carry output COUT. When the sum is smaller than 10, 1

CouT is kept at "L" level. By connecting with DIP 16 (3D16A-P)
TC4561BP (9's complementer), the add/subtract circuit
can be easily obtained.

16

ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT

DC Supply Voltage Vpp Vgs=0.5~ Vgg+20 v Ag VoD

Input Voltage VIN Vgs-0.5~ Vpp+0.5 v Bp Ay

Output Voltage Voutr | Vss-0.5~ Vpp+0.5 v Az By

DC Input Current I1N +10 mA Bg S1

Power Dissipation Pp 300 nW Ae Sz

i B Sz

Operating Temperature Ta —40 ~85 oc 4

Range CARRYTy Sg

gggrage Temperature Tstg -65~150 o ~ Vss CARRY oyt
ge (10P VIEW)

Lead Temp./Time Tsol 260°C - l0sec

LOGIC DIAGRAM

C1n DO—D)——® S3
Al
12) Sz
Ba
]
A2
T 1) sg
B2
s : @
™), > Sy
—F
Bz
1
Ag ] —1o—(s) Cour
By
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4560BP
WTH TABLE
INPUTS OUTPUTS
A4 A3 Ay Ay By, B3 By By | CIN Sy, S3 Sy Sy CouT
L L L L L L L L L L L L L L
L L L L L L L L H L L L H L
L H L H L L H L L L H H H L
L H L L L L H H H H L L L L .
L H H L L H L H L L L L H H
L L H H H L L L H L L H L H
H L L H L H L L L L L H H H
L H L H H L L L H L H L L H
H L L H H L L H H H L L H H
COMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. | TYP. MAX. | UNIT
. Supply Voltage Vpp 3 - 18 v
pput Voltage VIN 0 - VpD \
'‘ATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
HARACTERISTIC |5 |TEST ConpITION [VDD|—=20°C 25°C 85°C__ lynrr
BOL (V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
5[ 4.95| - | 4.95] 5.00] - | 4.95] -
gh-level Vou Tour |<1xd 10 9.95| - | 9.95/10.00{ - | 9.95| -
tput Voltage Vin=Vss, VDD
15[14.95| - |14.95(15.00| - |14.95| -
o . Topr! <1r8 ST = [ 0.05] - [0.0000.05] = |0.05 '
tpot Voltage OL|y1n=Vss. VoD 10| - | 0.05| - | 0.00| 0.05 - | 0.05
15{ - | 0.05| - | 0.00| 0.05] - | 0.05
Vou=4.6V 5[-0.61] - [-0.51| -1.0[ - [-0.42] -
Vou=2.5V 5| -2.5| - | -2.1f -4.0] - | -1.7| -
;E:;tﬂigh Ton|Vou=9. 5V 10| -1.5| - | -1.3] -2.2| - | -1.1] -
Voy=13.5V 15| -4.0| - | -3.4] -9.0| - | -2.8| -
VIN=Vss,Vpp mA
VoL=0.4V 5[ 0.61] - | 0.51] 1.5] - | 0.42[ -
tput Low 1y |VOL70-3Y 10 1.5 - 1.3| 3.8] - 1.1 -
rrent VoL=1.5V 15| 4.0] - 3.4/-15.0] - 2.8 -
VIiN=Vss,Vpp
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TCA560BP

STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)

- - o o °
CHARACTERISTIC 1833)5 TEST CONDITION |VDD 40%c 25°¢ 85°¢ UNIT
(V)| MIN.| MAX MIN.| TYP.| MAX.| MIN.| MAX.
Voyr=0.5V, 4.5V| 5| 3.5} - 3.5 2.75f - 3.5} -
Input High Voyr=1.0vV, 9.0V| 10 7.0( =~ 7.0 5.5 - 7.0 -
Voltage VIH
Voyr=1.5vV,13.5V| 15| 11.0| - 11.0| 8.25| - 11.0] - -
1Toyr! <1sA v
VouTr=0.5V, 4.5V 5 - 1.5 2.25 1.5 - 1.5
Input Low VL VouT=1l.0V, 9.0V] 10| =~ 3.0 4.5 3.0 - 3.0
Voltage Vour=1.5V,13.5v| 15| - 4.0 6.75| 4.0 - 4.0
] IOUTl <1leA
IIH" _5
Level I1H|VIg=18V 18 - 0.1 10 0.1 - 1.0
Input
zA
Current e s
Level | TTL[VIL=0V 18 - | -0.1 -10-5| -0.1{ - | -1.0
5 - 5 0.005 5 - 150
Quiescent Device
Current Ipp|Vin=Vss, VDD 10| - 10 0.010f 10| - 300| uA
* 15( - 20 0.015 20| - 600
# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cy=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 30 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 50 100
15 - 40 80
toLH 5 - 660 2100
Propagation Delay Time P 1 _ 2 00
(A,B - 8) tpHL 0 >0 i
15 - 170 675
ns
. oL 5 - 500 1800
Propagation Delay Time P 1
0 - 190 600
(A,B - Cout) tpHL
15 - 130 450

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4560BP

YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
toLH 5 - 430 1500
ropagation Delay Time pL 10 _ 160 600
(Cin - Cout) tpHL
15 - 110 450 ns
t 5 - 550 1800
ropagation Delay Time pLH 10 _ 230 600
(CiN - S) tpHL
15 - 160 450
nput Capacitance CIN - 5 7.5 pF

AVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

20ne 20ns
90% 90%
A, B, C1y Z 50% ﬁso%
— T 0% k10%

tTLH TTHL
S0 _JT 0%
S, Cour 50% R 50%
10% ,10&
tpLH tpHL

T

s, Cour 50% 7 50%
pHL TpLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4560BP

APPLICATION CIRCUIT

+ PARALLEL ADD/SUBTRACT CIRCUIT
o Ay Coyrf——C CARRY
o Ag
104 [ Ag Syf—o0
o Ay
[ Ay Fy Bs Szf——o0
A F B 1
18] & s 73 s 10
o Az P By Sg 0
e Ay Py By
—ico 2 (‘,_0"]7 ECIN sy —0
N
TC4561BP TC4560BP
o Ay Cour
. o- Ag
A o Ag Sol—o
o Al
(e Ay Py By Sg o
© Ay Fg Bg ' 100
B B 0
o Az P Bz so—0
e, Ay Fy 1
10 5 o CIn Si1l—o
ZERO O d 1 TC4560BP
ADD/ SUB O—s
TC4561BP
FUNCTION TABLE ‘
ZERO ADD/SUB RESULT
L L A+ B
L H A-B
H £ A
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —

C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC

TC4561BP

C4561BP 9's COMPLEMENTER

TC4561BP is 9's complementer which generates 9's
omplement of BCD signal.

2eping Z input at "L", if COMP="H" and COMP="L", 9's
>mplement of input BCD code (Al through A4) is ob-
ained at outputs Fl through F4. (When the input code
5 2, the output will be 7.) If COMP input="L" or
OMP input="H'", the output becomes equal to the input.

f Z="H", outputs Fl through F4 become "L" regardless
f other inputs. By connecting with TC4560B, the add/
ibtract circuit can be easily obtained.

DIP14(3D14A-P)

3SOLUTE MAXIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNITS
> Supply Voltage VpD Vgg = 0.5 Vgg + 20 v
wput Voltage ViN Vgs - 0.5~ Vpp+0.5 v
itput Voltage Vout Vgg = 0.5~ Vpp+0.5 v
> Input Current Iy *10 mA
ywer Dissipation Pp 300 oW
I‘S::::Zizgure Range Ta =40 85 °c

orage

‘emperature Range Tstg =65~ 150 °C
.ad Temp./Time Tsol 260°C + 10 sec

IGIC DIAGRAM

VoD
Fl
F2
F3

Fa

NC

(TOP VIEW)

Z |coM [COM|F1|F2| F3 f««.; MODE

L| L |%

AR Al | A2 A2 Ad Fn=An

L B | L |&T|&z| a2343 -A3-Aa| COMP

Hl % |#%|L]|L L L ZERO

a2 @ a3 = A2 (EXCLUSIVE - OR) A3
= A2-AB+A2

421

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4561BP

TRUTH TABLE

(COMPLEMENT MODE:

Z, COMP-="L", COM="H")

DECIMAL ILLEGAL BCD INPUTS DECIMAL OUTPUTS
INPUT CODE INPUT CODE A4 AQ A2 Al OUTPUT CODE hulr s F3 F2 Fl

0 L L L L 9 H L L H

1 L L L H 8 H L L L

2 L L H L 7 L H H H

3 L L H H 6 L H H L

2 L H L L 5 L H L H

5 L H L B 4 L H L L

6 L H H L 3 L L H H

o L H H H 2 L L H L

8 H L L L 1 L L L H

9 H L L H o L L L L

10 H L H L 7 L H H H
11 H L H H 6 L H H L
12 H H L L 5 L H L H
13 H H L H 4 L H L L
14 H H H L 3 L L H H
15 H H H H 2 L L H L
% DON'T CARE
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. ONIT!
DC Supply Voltage VDD - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

CTERISTIC |SYMBOL| TEST CONDITIONS| DD -40°¢ 25°¢ 85°¢ UNI
CHARA (v) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. |MAX.
High-Level 5 | 4.95] = | 4.95] 5.00] = | 4.95| -

15 t Voltage | 'OH Tour | <1ua 10 | 9.95| - |9.95/10.00{ - |9.95| -
Outpy g VIN=VSS, VDD |15 |14.95| - [14.95|15.00 - {14.95| -
5| - |0.05] - | 0.000.05] - o0.05] V
Low-Level
owmeve VoL |Tour| <1ub 10| - |o.os| - | o.00lo.05| - lo.05
Output Voltage Vin=Vss» Vop |15 | - |o0.05| - | 0.00/0.05| - |0.05
Vou=4. 6V 5 {-0.61] - [-0.51] -1.0] - [-0.42
. V0H=2.5V
Output High . VoE=9- 5V 5| =2.5 -2.1| =4.0] - -1.7| -
Current OH _ _ _ _ _
v Vou=13.5V 10 | -1.5/ - 1.3 -2.2 1.1
VinVss, Vop |15 | -4-0| - | -3.4] -9.0f - | -2.8| -
Vor=0.4V 5 lo.e1 | - fo.51 | 1.5 - 0.42| - T
Output Low VoL=0.5V 1015 - |13] 38 - [11]-
Current IoL Vor=1.5V
’ 15 | 4.0 - 3.4 | 15.0 - 2.8 | -
VIN=VsS, VDD
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4561BP
STATIC ELECTRICAL CHARACTERISTICS  (Continued)
Vool -40°C 25°C 85°C
HARACTERISTIC |SYMBOL| TEST CONDITIONS UNITS
(v) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
VouT=0.5V, 4.5V| 5 3.5 - 3.5(2.75| - 3.5 =
‘nput High V, =1.0V, 9.0
P & Vig | O0E L Vio [ 7.0 - | 7.05.5 | - 7.0| -
Voltage Vour=1.5V,13.5V
[Tour|<lua 15 1.0 | - |11.0|8.25) - |110| - |
Vour=0.5V, 4.5V 5 | - 1.5 - |2.25{ 1.5| - 1.5
nput Low Voyr=1.0V, 9.0V
Voltage VIL | voyr=1.5v,13.5v(0 | - | 3.0} - 451 3.04 - }3.0
[Tour| <luA 15| - | 40| - |6.75 40| - |40
"y _ 5
nput B el | IE | Vpg=18V 18| - |o01| - 1075l 01] - |10 R
urrent | "L" -5 u
Leverl | ITL | Vp=ov 18 | - |-0.1] - F1073|-0.1| - }1.0
uiescent 5 - 4.0 - [0.002| 4.0 | - 30
, Ipd | Viy=Vggs Vpp |10 | - | 8.0| = [0.004] 8.0 | - 60 | vA
evice Current * 15 | - [16.0] - jo.008|16.0 | - | 120
All valid input combinations.
YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITIONS Vpp(V) | MIN. TYP. MAX. | UNITS
tput T ition Time 5 - 80 200
ueput fransits tTLH 10 | - 50 | 100
(Low to High) 15 _ 40 80
utput Transition Time 5 - 80 "200
(High Low) tTHL ¢ 10 - 50 100
igh to Low 15 - 40 80
. . 5 - 220 1000
ropagation Delay Time tplH
pag Y ¢ 10 - 80 400 ns
(a-9 PHL 15 | - 55 | 300
. 5 - 230 1000
i T t .
ropagation Delay Time tpLH 10 _ 85 400
(CoMP, COMP - F) pHL 15 _ 60 300
. t 5 - 140 1000
. pLH
ropagation Delay Time 10 _ 50 400
(z -5 “pHL 15 - 40 | 300
aput Capacitance CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4561BP.

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

INPUT

OUTPUT

OUTPUT

20ns 20ns
-y -1—-—
R
Z 50% \50%
—_F|10% 0% Vgs
TTLH
o TTHL
0% J& 90% Vou
5% \ 50%
1o L A VoL
LpLH TpHL
T
Von
50% 7-50%
VoL
TpHL TpLH

APPLICATION CIRCUIT

* Parallel Add/Subtract Circuit

. At CouT CARRY FUNCTION TABLE
— ] IS
—_
104 A3 ZERO ADD/SUB RESULT
O A2 S4p——0
O] L L A+ R
o——as  Fa B4 sab—o N H A - B
o——4A3  F3 B3 10
10B s = A
o——a2  F2 B2 szf—o K
o——al TF1 B1
—co c‘:‘o:L Cin §1f—=>0
— TC4560BP
TC4561BP
Ad Cour
al @ A3
- A2 S4p——o
© Al
o~t-1+—{ A4 Fa B4 S3p——m0 o
B OTT1a3 F3 B3 10
o—t1-A2  F2 B2 s2—>0
oA T Bl
T—— co , To CIN s1f—0°
ZERO ] TC4560BE
ADD/SUB
TC4561BP
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC45 7 2 BP/BF
SILICON MONOLITHIC

‘C4572BP/TC4572BF HEX GATE
(4 INVERTERS Plus 2-Input NOR Gate Plus 2-Input NAND Gate)

TC4572BP/BF is a multiple gate that contains
-circuit inverters, 1 circuit 2-input NOR GATE, and

. circuit 2-input NAND GATE in one package.

iince each gate is of "B" type equipped with a buffer
onsisting of 2-stage inverters, it has high noise

1
mmunity. DIP16 (3D16A-P)

16

1
MFP16 (F16GC—P)

BSOLUTE MAXIMUM RATINGS

CHARACTERISTIC _[SYMBOL RATING ungT | PN ASSTGNMENT
)C Supply Voltage | VDD | Vss-0.5"Vss+20 v
nput Voltage VIN Vss - 0.5+ VDD +0.5
jutput Voltage Voutr | Vss-0.5~VpD+0.5 v
)C Input Current IIN +10 mA
‘ower Dissipation | PD 300(DIP) /180 (MFP) mW
Jperating T _ °
lemperature Range A 40~ 85 ¢
itorage
‘emperature Range Tstg -65"150 °C
.ead Temp./Time Tsol 260°C - 10 sec
.OGIC DIAGRAM

INVERTER

e T

NAND GATE

(ToP VIEW)

NOR GATE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4572BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - Vbpp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
——  -40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |VDD UNITS
(v) | MIN. |MaX. | MIN. | TYP. |MAX. | MIN, | MAX.
; 514.95| - |4.95]5.00] - |4.95] -
High-Level I <lupA
Oufput Voltage | VOB | Tour| < 10]9.95] - |9.950.00] - |9.95| -
Yin=Vss» VDb | 15 [14.95| - [4.95[15.00| - [14.95| -
v
Low-Level v |Tour| <1uA s| - |o.05] - |o.00f0.05] - Jo.05
Output Voltage | 'O | Vpy=Vgg, V 10| - |o.05 - |o0.00/0.05| - l0.05
IN="ss» DD 15| - | o0.05] - |o0.00[0.05] - [o.05
Vop=4 .6V
sy 50-0.61| - [-0.51) -1.0| - [-0.42 -
Output High ot - - -2 - - - -
08 | yoneo sy 5| -2.5 .1| -4.0 1.7
0B=9.
t - - |-1.3) <2.2] - -1, -
Curren V0H=13.5V 10 1.5 1.3 2.2 1.1
15| -4.0| - |-3.4|-9.0| - |-2.8} -
Vin=Vss, Vpp oA
VoL=0.4
0L=0.4v s|o.61] - Jo.51]| 1.5/ - |o0.42] -
Output Low VOL=0‘5V
ToL 10| 1.5 - | 1.3] 3.8 - 1.1] -
Current Vor=1.5V
15| 4.0l - | 3.4]15.0| - 2.8] -
Vin=Vss, Vpp
Vour=0.5V, 4.5V
Input High ouT ) 51 3.5 - | 3.5|2.75] - 3.5| -
vpy | OUTTEOVs 90V gg| 70l - | 7.0| 55| - | 7.0 -
Voltage Vour=1.5V,13.5¥| 15| 17 9| - |11.0|8.25| - |11.0| -
, |IOUT|<lpA v
Vour=0.5V, 4.5V 5| - 1.5 | - | 2.25] 1. - 1.5
Input Low ' Vour=1.0v, 9.0V 15| _ 3.0 - 4.5 - 3.0
Voltage IL} vour=1.5¥,13.5V) o | 40| - |6.75) 40| - | 4.0
| Tout| <1nA
"H" _5 _
Input | 1oy | IIH | Vig=18V 18] - |o0.1]| - | 1075 0.1 1.0
uA
Current) "L" Irp | VIL=ov 18] - [-0.1| - [-107%-0.1| - |-1.0
Level ‘ ° °
Quiescent 5| - 0.25| - 0.001|0.25 - 7.5
pevice Current| DD Vin=Vss,> Vpp 10 - | o.5] - fo.001f 0.5 - |15 | wa
* 15| - | 1.0 - Jo.002] 1.0 - | 30
* All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4572BP/BF
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)
CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN.| TYP.|MAX. | UNITS|
Output Transition Time . 13 80 200
50 100
(Low to High) T 15 40 80
Output Transition Time N 13 sg 200
. THL 5 100
(High to Low) 15 40 8¢
. . 5 90 200
Propagation Delay Time t5LH
pag v P 10 40 | 110 | pe
(INVERTER) tpHL 15 30 85
5 95 200
Propagation Delay Time toLH
pag Y P 10 45 | 110
(NAND) tpHL 15 35 85
. . 5 95 200
Propagation Delay Time tpLH
pag i tp 10 45 | 110
(NOR) pHL 15 35 85
Input Capacitance CiN 5 7.5 | pF

IRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT

PULSE
GENERA TOR]

PULSE
GENERATOR

VoD

OUTPUT

PULSE
GENERA TOR

WAVEFORM

20ns

INPUT j

90%
50%

10%

TTHL

—_—

OUTPUT

90%
o 0%
0%

OUTPUT

20ns

90%
50%

XlO%

90%
50%
10%

tpHL

TLLE
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC4583 BP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TCA583BP DUAL SCHMITT TRIGGER

TC4583BP consists of two independent Schmitt
trigger circuits.

By externally connecting resistors between POSITIVE
terminal and COMMON terminal and between NEGATIVE
terminal and COMMON terminal, hysteresis can be given
to two inputs ArN and Byy. Furthermore, the width of
hysteresis and the threshold voltage between high
level and low level can be varied by varying the re-
sisters. The outputs are available in the forms of
positive outputs and inverted three-state outputs from
both circuits. Exclusive-OR of both inputs is also
output.

This is most suitable for line receivers. DIP 16 (3D16A-P)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING unzTs | PIN ASSIGNMENT

DC Supply Voltage Vpp | Vgg-0.5~Vgg+ 20 \Y
common BjL v

Input Voltage VIN |Vgg-0.5~Vpp+0.5 \ §op
Output Voltage VouT | Vgg =93~ Vpp+0.5 v POSITIVE B J31n
DC Input Current 1IN £ 110 mA NEGATIVE B JEXCLUSIVE o
lPower Dissipation Pp 300 oW P JoTSEETE
Operating T _ o i

Temperature Range A 40~ 85 c NEGATIVE A }50uT
Storage ° s1T Koum

Temgerature Range Tstg -65"150 ¢ POSITIVE A Jour
Lead Temp./Time Tso1 260°C - 10 sec COMMON A JBour
LOGIC DIAGRAM Vss IS

NEGATIVE (TOP VIEW)
A COMMON A

POSITIVE A e
TRUTH TABLE

’"@ AOUT INPUTS OUTPUTS

. S— —— —
Dis A |B [DTSABLE | Agur |KouT [Bout |BouT [EX.C
—CD-M_@AOUT
an vju] L L || |8 |L
L (L B L |8 | B | L
DISABLE TS CLUSIVE >
@©1Ef DIs XLUIE‘ORLH L L |8z |2 |8z | =
DIS Lia| = L a | = L | =8
.-4.;-—-———'.5 -
> Borr H|L L B {az| L |8 |=&8
DIs
— slL| = H L | L 5 | =
BIN oUT
: o sl o BE [Hz | B |m2 | L
H|B B B | L H
POSITIVE B CoMMON B i
NEGATIVE B
HZ: HIGH IMPEDANCE
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TOSHIBA INTEGRATED CIRCUIT TECHN.ICAL DATA

TC4583BP

EXTERNAL RESISTER CONNECTION

()
POSITIVE R1 External Resistance - Threshold Level (TYP.)
O———MA————
100
N O—— ¢
COMMO = Vpp=5V
NEGATIVE O——W\—- ~ 80 ——— Vpp=10v
Q
Negative Threshold Voltage, VN 2 ====Vpp=15V
can be varied by changing R2 and . — U
Positive Threshold Voltage, Vp R o —~~ Tt [TH -
. . ™ T~
can be varied by changing RIl. 2 ™ =l T
> - o
(B) B © — 1 r |4
o— e e g b - i » - _—',
POSITIVE - a == -1 T g
COMMON O ANt 2
%]
NEGATIVE o g R0
ilysteresis Voltage, Vg can be E
varied by changing RI1. 0 JJJ
10 100 1k 10k 100x M

interESis VOItage VH:VP - VN EXTERNAL RESISTANCE Rl» R2 (Q)

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
)C Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - Vpp v
ixternal Resistance R1, R2 No Limits Y
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

- o o o
CHARACTERISTIC [SYMBOL | TEST CONDITION |'DD}=40°C 25°C 8°C s
(V) | MIN.| MAX. | MIN. | TYP.| MAX. | MIN. | MAX.

) 5 | 4.95 - |4.95[5.00] - |4.95] -

High-Level [Ioyt|<lpa .
Output Voltage | VOH e 10 | 9.95| - [9.9510.00] - |9.95| -
N=Vss, VDD (15 |14.95( - [14.95[15.00| - [14.95| -
et Tour|<Lvt 5 | < [0.05] = |0.00[0.05] = |o0.05| ©
o VoL ou 10 | - lo.05| - |o0.00/0.05] - | o0.05
Output Voltage Vin=Vss, Vpp |15 | - |o.05| - | 0.00/0.05| - | 0.05
Vor=4.6V 5 |-0.61] - |-0.51] -1.0] - |-0.42] -
Output High Vou=2.5V 5 |-2.5 - |-2.1|-4.0] - |-1.7| -
Voy=9.5V
Current Ton o 10 }-1.5 | - |-1.3|-2.2] - |-1.1]| -
Voy=13.5V
15 |-4.0 | - |-3.4|-9.0] - |-2.8] -
Vin=Vss, Vpp A
Vor=0. 4V 5 10.61 - |0.51| 1.5 - |o0.42] -
Qutput Low Vor=0.5V
Corrent Tor | vty oy 10 {15 - | 1.3 3.8 - |1.1}| =~
oL=1-
15 | 4.0 - 3.4] 15.0] - |2.8 | -
Vin=Vss. Vpp

429 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4583BP

STATIC ELECTRICAL CHARACTERISTICS (Continued)

Vpp | —40°C 25°C 85°C
CHARACTERISTIC |[SYMBOL| TEST CONDITIONS UNITS
(vy | MIN. | MAX.| MIN. | TYP. | MAX. |MIN. | MAX.
Vopr=0.5v, 4.5V} 5 3.5 - 3.512.75| - 3.5 -
Input High Voyr=1.0V, 9.0V
ViH L2 10 7.0} - 7.0 15.5 - .0 -
Voltage ™1 vour=1.5v,13.5v ’
[Tour| <lua 15| 11.0{ - {11.0|8.25| - [11.0] -
v
Vour=0.5V, 4.5Vi 5| - | 1.5 | - |2.25|1.5| - | 1.5
Input Low VOUT=1' ov, 9.0V
= 10| - 3.0 - |5.5 | 3.0 - .0
Voltage VIL |Vpyr=1.5V,13.5V 3
|Toyr | <1uA 150 - 40| - |6.75/4.0] - | 4.0
"H" _
Input Level| ITH |Vyg=18V 18} - 0.1} - j1075)0.1 | - | 1.0
L 5 LA
Current Level Ity | Vyp=0ov 18| - |-0.1 - F107° |-0.1 - [-1.0
3-State |"H" = -
Output | Level| 1D |Vour=18V 18 - Jo.6] - (107404 - | 12
Leakage [7pn L 4 uA
Current | Level| IDL |Vour=0V 18| - |-0.4 - F107%}-0.4 - | -12
Quiescent 5| - 1| - Jooooz] 1 | - 30
Ipp | Vin=Vsss Vpp 10/} - 2 - |0.004| 2 - 60 | WA
Device Current * 15| - 4 - lo0.008| 4 - 1120
* All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vg5=0V, Cy=50pF)
CHARACTERISTIC SYMBOL TEST CONDITIONS Vpp(V)| MIN. TYP. MAX. | UNITS
Output Transition Time| ¢y > - 80 200
(Low to High) ' 10 - 50 100
15 - 40 80
Output Transition Time > - 80 200
. trHL 10 - 50 | 100
(High to Low) 15 - 40 80
Propagation Delay Time| CpLH > - 2001300
toHL 10 - 80 460
(ArN, BIn- AouT, Bour)| P 15 - 60 | 300
ns
Propagation Delay Time| tpLH 5 - zgg ,2200
J— 10 - 760
(AN, BIn - BoUT, BOUT)| tpHL 15 - 60 | 520
5 - 210 | 1500
Propagation Delay Time| tpLH 10 _ 80 560
(Arn, By - EX, OR) EpHL 15 - 60 | 340
3-State Disable Time tpLZ&tpHZ 5 - 110 450
R =1k0 10 - 50 | 180
(DISABLE - Agyrs Boyr) [tpZLstpzu 15 - 35 110
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4583BP
DYNAMIC ELECTRICAL CHARACTERISTICS (Continued)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp(V)| MIN. | TYP. | MAX. [UNITS
A 5 - 3.2 -
Positive Threshold vp R1, R2=5kQ 10 - s 55 _
Voltage
15 - 8.0 -
Negative Threshold 5 - 1.8 -
Yol VN R1l, R2=5kQ 10 - 4. 45 -
o] tage 15 _ 7.0 _
5 0.5 1.5 3.0 v
Hysteresis Voltage Vy R1, R2=5kQ 10 0.3 1.1 | 1.9
15 0.2 1.0 1.8
Threshold Voltage 5 - 0.1 -
Variation avT R1, R2=5kQ 10 - 0.15 -
(A - B) 15 - 0.2 -
Input Capacitance CIN - 5 7.5 pF
JAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1 20ms 2ons WAVEFORM 2 2ome
zr?ao% ‘—\& 0% D fgo% ©0% DD
AIN, BIN gso% 55096 AIN, BIN Vso% 50%
— 0% 0% veg —=|20% 0% vgg
VTLH PTHL o braL
\Z J I v
A 5, 0% S0 o 30% S0% OH
ouT, Bour 0% s0% EXCLUSIVE OR 50% 50%
!10% 0%y o o% N8y
"ol “oHL tpLH 4
YTHL Py 4| o T pHL
S0 ‘}';—%—— Voy _— /——VOH
50T, Tour 50% }50% EXCLUSIVE OR 50% 50%
10% #110% v
" - oL VoL
LpHL ‘pLH Y pHL tpLE
I
WAVEFORM 3
20mns, 20ns
—_ W 0h VoD
DISABLE Ws0% 0%
Yo% Stgo% Ves
v,
RotT» Eout / -% oH
0 VoL
At UpHZ
0% /VOH
AouT» Bour \
f1oh Vo
tpzL oLz
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4584BP/BF

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TCA4584BP/TC4584BF HEX SCHMITT TRIGGER -

The TC4584BP/BF is the 6-circuit inverter having
the Schmitt trigger function at the input terminal.

That is, since the circuit threshold level voltages
at the leading and trailing edges of input waveform
are different (Vp, Vy), the TC4584BP/BF can be used
in the broad range application including .line receiver
waveform shaping circuit, astable multivibrator, mono-
stable multivibrator, etc. in addition to ordinary
inverter.’

Since the pins are compatible with the TC4069UB, the
substitution is also possible.

ABSOLUTE MAXIMUM RATINGS

14

DIP 14 (3D14A-P)

@

MFP 14 (F14GB-P)

PIN ASSIGNMENT

CHARACTERISTIC |SYMBOL RATING UNIT
DC Supply Voltage | VDD | Vss-0.5"“Vss+20 v
Input Voltage VIN Vss -0.5+VpD+0.5
Output Voltage Vour | Vss-0.5~VpD+0.5 v
DC Input Current IIN £10 mA
Power Dissipation | PD 300(DIP) /180 (MFP) mi
Operating T _ °
Temperature Range A 40~ 85 ¢
Storage
Temperature Range Tstg -657v150 °c
Lead Temp./Time Tgol 260°C - 10 sec

INPUT/OUTPUT VOLTAGE CHARACTERISTIC

L VIN Vout

HYSTERESIS VOLTAGE

oo f VE=Vp—V
v H=VP— VN
Vi J P
vy &
— Vss 5
VH
- —— =VDD
Your
=Vgs
o] VN Vp  —=VIN
* INPUT — OUTPUT * TRANSFER
VOLTAGE WAVEFORM CHARACTERIST ICS

ie] Voo
h5] 16
2] oe
11 15
19 os
(o] 14
(8] o4

(TOP VIEW)

LOGIC DIAGRAM

IN ouT

’..

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4584BP/BF
RECOMMENDED OPERATING CONDITIONS (vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage VDD 3 - 18 \J
Input Voltage VIN 0 - VpD v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
\ Vgp__-40°C 25°C 85°C
| CHARACTERISTIC |SYMBOL|TEST CONDITION |'D: UNITS
‘ (v) | MIN. | MAX. | MIN.[TYP. | MAX. [ MIN.| MAX.
Lo Level | Tout | <LuA 5 14.95] - | 4.95/5.00| - 4.95] -
o g o1 VoH 10 {9.95| - | 9.95[10.00f - | 9.95 -
tput t -
utput Yoltage Vin=Vss» Vpp 15 |14.95| - |14.95hs.00] - |1a.95] - |
5| - 0.05{ - [0.00[0.05| - |[0.05
Low-Level v, Tour | <1u4 10 0.05 0.00 | 0.05 0.05
Output Voltage OL Vin=Yss> Vpp - : . . :
15 | - 0.05| - |0.00{0.05| - |0.05
Voy=4.6V 5 |-0.61| - |-0.51|-1.0| - [-0.42| -
Output High VoH=2.5V s|-2.5| - | -2.1]-40| - |-17 | -
Current IoH |VoH=9.5V
VoH=13. 5V 10 |-1.5| - | -1.3]-2.2| - |-1.1 -
Vin=Vss, VpD 15 |-4.0| - -3.4/-9.0| - |-2.8| - N
VoL=0. 4V 5 [0.61] - 0.51] 1.5 - 0.42] -
Output Low I VoL=0.5V 0] 1.5 - 1.3 3.8 - |11 -
Current OL Vor=1.5V .O
15 . - 4] 15. - 2. -
VIN=Vss, VDD 4.0 3.4 8
Pgsitive Voyur=0.5V 5 12,05 3.75] 2.15| 3.0 | 3.75| 2.15/3.85
rigger v Vour=1.0V
Th%eshold P ouT 10 | 4.8 7.6| 4.9| 6.4 | 7.6| 4.9 | 7
Voltage Vour=1.5V 15 | 7.8 {11.6| 7.9] 9.9 |11.6| 7.9 |11.7
N%gative VouT=4.5V 5 11.25]2.95| 1.25| 2.3|2.85] 1.15|2.85
rigger -
Theeshold VN Vour=9.0V 10 | 2.4 | 5.2 2.4f 3.8 5.1]2.3| 5.1 V
Voltage Vour=13.5v 15 | 3.4 7.2 3.4 5.2| 7.1] 3.3
Hysteresis 5 10.10 | 1.25| 0.25/0.65 | 1.25| 0.25/1.40
Voltage Vi 10 | 1.8 3.5 1.9 2.6| 3.5[ 1.9 | 3.6
15| 3.7| 5.6| 3.8/ 4.7| 5.6| 3.8 5.7
nan
Input i ItH  |Vig=18V 18| - 0.1] - |10°5] o0.1| - | 1.0
C l!LieTV61 \JA
urrent L _ -5
Level| T1L  |VIL=0V 18| - |-0.1] - |-107°]-0.1] - |-1.0
Quiescent 5| - 1 - Jo.o01| 1 - 7.5
Ipp |ViN=Vss, Vpp 10 | - 2 - Jo.002| 2 - 15 | uA
Device Current * 15 _ 4 - lo.004 4 - 30

* All valid input combinations.

-
wW
w
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4584BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS  (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERITIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS
Output Transition Time 5 - 80 200
(Low to High) tTLH 10 - 50 100
& 15 - 40 80
. . 5 - 80 200
Output Transition Time
utput ra tTHL 10 - 50 | 100 ns
(High to Low)
15 - 40 80
5 - 170 340
. : tpLH
Propagation Delay Time 10 - 80 160
CpHL 15 - 60 | 120
Input Capacitance CIN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT WAVEFORM 20ns
VoD

20ns

INPUT

INPUT OUTPUT
P. G . ‘
Cp=50pF .
l OUTPUT 50% 50%
0% 10%
U THL TTLH
P G. : PULSE GENERATOR

-+
w©w
-

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TC45858P
SILICON MONOLITHIC

TC4585BP__4-BIT MAGNITUDE COMPARATOR

TC4585BP is weighted comparator which compares the
magnitudes of input data of four bits AQ through A3
and another input data of four bits Bgp through Bj.

If TC4585BP is used, signal of larger, smaller or
equal is obtained at one of three output lines
depending on the cascade inputs (A>B)IN, (A=B)IN and

(A<B)IN.

It is easy to fabricate the magnitude comparators of 16
4Xn bits with cascade connection of n number of N
TC4585BP.

DIP 16 (3D16A-P)

ABSOLUTE MAXIINUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
DC Supply Voltage VDD Vgs-0.5 ~Vgg+20 v
Input Voltage VIN Vss-0.5 ~Vpp+0.5 v By VoD
Output Voltage VouT Vgs=-0.5~Vpp+0.5 A B Az
DC Input Current IIN +10 mA (A=B)OUT By
Power Dissipation Pp 300 mW (A>B)IN (A>B)oUT
i : <B)IN <B)OUT
gperatlng Temperature| Ta —40~85 °c (a<B) (a<3®)
ange (A=B)IN Bg
Storage Temperature Tstg -65 ~150 °c Sy Ag
Range
- ° Vss B1
Lead Temp./Time Tsol 260°C . 10 sec
(TOP VIEW)
LOGIC DIAGRAM
Ag QE’ Mo
oD - —o—(2) (a<®)ouT
Bz @ o
Az
(a=B)OUT
(A>B)oUT
(a<B)IN (5

(A=B)IN (6
(A>B)IN (2
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4585BP

TRUTH TABLE

INPUTS OUTPUTS
COMPARING CASCADING
A3,B3 | A2,B2 | A1,B1 | A0,BO | A<B | A=B |A>B |A<B | A=B |A>B
A3>B3 * * ¥ * * H L L H
A3=B3 | A2>B2 * * * * H L L H
A3=B3 | A2=B2 | A1>B3 #* * * H L L H
A3=B3 | A2=B2 | A1=B1 | Ag>Bo * * H L L H
A3=B3 | A2=B2 | A1=B1 | Ap=Bo L L H L L H
A3=B3 | A2=B2 | A1=B1 | AQ=BQ L H »* L H L
A3=B3 | A2=B2 | A1=B1 | Ap=Bo H L * H L L
A3=B3 | A2=B2 | A1=B1 | A0<Bo 5 * * H L L
A3=B3 | A2=B2 | A1<B1 * 5 ® * H L L
A3=B3 | A2<B2 ® * * * * H L L
A3<B3 * * * * * * H L L » Don't care
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
CHARACTERISTIC ;‘éﬁ‘ TEST CONDITION [Vpp —=29°C 25°C 85°C UNIT
(V)| MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
51 4.95| - 4.95| 5.00| - 4,95 -
High-Level vo| | OUT! <teh 10] 9.95| - | 9.95|10.00] - | 9.95| -
Output Voltage VIN=VSS, VDD
15(14.95| - |14.95|15.00| - |14.95| - v
LoueLevel Vour | <1e 51 - 0.05| - 0.00{ 0.05| - 0.05
Output Voltage VoL VIx=Vss.Vop 10| - 0.05| - 0.00| 0.05| - 0.05
15| - 0.05| - 0.00{ 0.05| - 0.05
Vou=4. 6V 5|-0.61| - |-0.51| -1.0| - |-0.42| -
Vog=2.5V 5 -2.5] - -2.1| -4.0| - -1.7| -
gzg:ﬁtﬁigh Ion|Vou=9. 5V 10| -1.5| - | -1.3| -2.2| - |-1.1] - | ma
Voy=13.5V 15| -4.0| - -3.4] -9.0| - -2.8| -
Vin=Vss, VDD
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4585BP
STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)
- o -40°C 25°C 85°C
CHARACTERISTIC :gﬁ TEST CONDITION|VDD UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
VoL=0.4V 5| 0.61] - 0.51] 1.5/ - 0.42f -
gﬁizz::ltl,ow ToL Vor=0.5V 10 1.5} - 1.3] 3.8 -~ 1.1 - A
VoL=1.5V 15| 4.0 - 3.4| 15.0f -~ 2.8) -
Vin=Vss,Vbpp
VouT=0.5V, 4.5V| 5| 3.5 - 3.5 2.75| - 3.5 -
Input High o Vour=1.0V, 9.0V| 10 7.0 - 7.0 5.5 - -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25] - | 11.0| -
1 TouT! <1zA v
Vour=0.5V, 4.5V| 5| - 1. - 2.25 - 1.5
Input Low Voyr=1.0v, 9.0V| 10| - 3. - 4.5 - 3.0
Voltage ViL
VoyTr=1.5V,13.5V| 15| -~ 4. - 6.75 . - 4.0
1IgyT] < 1zA
'IHll 5
Input Level ITH|VIH=18V 18| -~ 0.1 - 10 -0.1] - 1.0 N
Current |"L" _ -5 _ “
Level I1p|VIL=0V 18 - -0.1| - |-10 -0.1} - 1.0
5| =~ 5/ - 10.005 5| - 150
Quiescent Device - _ _ _
Current Ipp|VIN=VSS, VDD 10 10 0.010 10 300| #A
; * 15| - 20| - |0.015 20| - 600
% All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V,- Cp=50pF)
CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
! 5 - 80 200
'Output Transition Time
tTLH 10 - 50 100
(Low to High)
15 - 40 80
ns
5 - 80 200
Output Transition Time
tTHL 10 - 50 100
(High to Low)
15 - 40 80
Propagation Delay Time N 5 - 340 680
H
(COMPARING INPUTS pL 10 - 140 280 ns
- t
OUTPUTS) | FpHL 15 - 100 200
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC4585BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Propagation Delay Time . 5 - 280 560
LH
(CASCADING INPUTS P 10 - 110 220 ns
- tpHL
OUTPUTS) P 15 _ 90 180
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
COMPARING INPUTS,
CASCADING INPUTS
OUTPUTS
OUTPUTS 50% 50%
LpHL tpLH
APPLICATION CIRCUIT
(LsB) (MSB)
Ay Ax Az Aq As Ag Ay Ag Ag  Al0

A] Ay Az Ag

v ””[TTTT L

’_(A>B)IN (A>B)QUT

—(a=B)1N (&=B)our

—— (A<B)1N (A<B)gur

B, By By By '

~ LD NN I
By Bz Bz By Bs Bs By Bg Bg Big
(LsB) (MsB}
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC5001P
SILICON MONOLITHIC

TC5001P 4-DIGIT DECADE COUNTER

TC5001P is four digit decimal counter containing
latches and multiplexer circuits and equipped with thd
terminals of digit signal outputs for dynamic display,
blanking input (for zero suppress operation) and
transfer input (latch operation).

The maximum count of this counter is 9999 and three
CARRY terminals are provided for carry operations
required in some applications.

Refer to TRUTH TABLE, TIMING CHART and OPERATING
CONSIDERATION for the operations.

DIP24 (6DR44A—P)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
T PIN ASSIGNMENT
DC S 1y Volta A Vss-0.5~Vgs+10 v
upply ge DD SS SS (TOP VIEW)
Input Voltage VIN Vss-0.5~Vpp+0.5 \ ovrd1 Y - VoD
Output Voltage Vout Vgs-0.5~Vpp+0.5 v Rgxt — 2 23— TEST 2
DC Input Current 1IN *10 mA Cgxt—13 2T
. . SIN— ¢ R1-Tz
Power Dissipation Pp 300 mW
Storage Temperature oas o
~ 3 ° — —
Range Tstg 55~125 C CAR— 6 19Ty
= cal—7 18~ BL
Lead Temp./Time Tsol 260°C - 1l0sec TRF — 8 1| agur
cpo 16 |- BoyT
BLOCK DIAGRAM RE(0) — 10 15— CouTt
RE(9)—{11 14— Doyt
RexT CEmXT SIN ' Aoyt Bour Cour Dour Vgg — 12 13- TEST 1
:
i Ty T2 T3 Ty
= [ MULTIPLEXER
[
=L T .
1
7 OVER
e FLOW _1223—0
LATCH ovE
A LATCH LATCH o| LATCH |o LATCH
TESTZ2 O
TRF O
Po AlBlCIDl-LAZBE CzD::lDAsBsCsD:LMBAL%D‘;
¢ 1,10 110 1/10 1/10
RESET (0) & : } ] I 1 { 1 ?
RESET (9) O—
<)
TEST 1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001F

DESCRIPTION OF PIN FUNCTION

PIN No.| SYMBOL NAME FUNCTION
Terminal to detect OVER FLOW condition of the counter
which generates "H" level when COUNT is incremented
1 ovF OVER FLOW from"9999". Once set to "H", only RESET (0) can clear
it to "L".
) Rexr RESISTER This is opened when external CLOCK is supplied from
EXTERNAL SIN. If external CLOCK is not available, CLOCK can
be generated by externally connecting a resistor
3 CexT CAPACITANCE across SIN and RgxT and a capacitor across SIN and
EXTERNAL
Cexr-
4 SN SCAN INPUT T-COUNTER CLOCK input and T-COUNTER is changed its
condition at the falling edge of SIN.
CARRY COUNTER "H" during CP=
5 CA3 CARRY-3 output 999" "H" in COUNT
- "X999" shown at the
6 CA2 CARRY-2 from n left,"." other-
7 CAl CARRY-1 th digit "xx99" wise.
"H" | Decimal COUNTER output is transferred to
MULTIPLEXER as it is.
8 TRF TRANSFER
"L" | COUNTER output at the time of falling edge of
TRF is latched.
9 cp COUNT INPUT Lowest order decimal COUNTER CLOCK input and COUNTER
is counted by the falling edge of CP.
"H" |Decimal COUNTER output is reset to '0000".
10 RE (0) RESET (0) This takes precedence over RE (9).
"L" | If RE (9) = "L", normally counted.
"H" | If RE (0) = "L", COUNTER output is set to
11 RE (9) | RESET (9) '9999".
"L" | If RE (0) = "L", normally counted.
12 Vss Vss ( GND )
TOSHIBA 440




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P

DESCRIPTION OF PIN FUNCTION

PIN No.| SYMBOL NAME FUNCTION
"H" | If TEST (2) = "H", normally counted.
13 TEST] TESTL "L" | If TEST (2) = "H", only lower order two digits
are counted.
14 Doyt D-OUTPUT Decimal COUNTER BCD outputs.When T3="H", the lowest
: . . Py ry - iyt
15 Cout C-OUTPUT order digit (first digit) is output, when T2 H",
the second digit is output, ... and when T4 = "H",
16 Bout B-OUTPUT the fourth digit is output. During BLANKING all the
17 AQUT A-OUTPUT outputs become "H".
= nygn
18 BL BLANKING If BL H", only all Agyr through DoyT (BCD OUT)
become "H".
19 T4 T4 Output to indicate the digit position of output
20 T3 T3 signals AoyTr through Doyt (BCD OUT) and corresponds
21 T, T, in descending order from Tj.
22 T1 T1
"H'" | Normally counted.
23 TEST) TEST2
"L" | Causes Ty = "L", T2 ~T4 = "H", OVF = "H".
24 Vpp VDD Vpp Power Supply (3~ 8 volt)
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TC5001P

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TIMING CHART

=) Of MF || O~ ooy Dl - DO~ aenne =1 (<3 =]
o | - ool A E=J=] [=a)
2 “1 | AR B2 (B

RESET (0) __h

RESET(9)  —L i — — -

COUNT INPUT U Uy uii gy uy Ut
(A1) [ T T I Y I I I N
[eIH) RN N [ ——--

-.‘ ‘ rﬁ
(C1) Tttt Tt cTT
(d1) ] o SIS

CARRY 1 T

CARRY 2 -——— .---j—_----_.ﬂ_

CARRY 3 ——--- .- U

OVER FLOW - R ---- I

SCAN INPUT -- I—

T1 .-
T, . I—
1, - —
Ty :j

* Waveforms marked with (

) are timings of LSI's internal signals.

AouT, BoyuTs COUT and DQUT are output in the timings in synchronism

with T3, T2, T3 and T4 respectively.

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P

RUTH TABLE
“fng R(EQS)ET e | P | TEST1 | TEST, | aouT |Bout | Cour | Doyr | T1 | T2 | T3 | T4 R

H * H L * H L L L L H L L L L Note-1

L H H L * H B |L|{L |8 |[H{L|L|L X | Note-1

L L " L H " cl|lclclc |s|s]|s|s X

L L H L L H ctlc'yc'|ct|s|s|s|s X

* * L L * x | 1A |1a|lLala |x|x]x|X X

* * * H * * H H H H X| X | X | X X

* * * * . L x| x| X |x |L|u|EB|H H

12}

Don't Care

Not defined

Count operation (all digits)

Count operation (only lower
order two digits)

Latch operation

Scan operation

ERATING CONSIDERATION

Note 1. SCAN INPUT = "L"

o All the inputs/outputs (except COUNT
INPUT and SCAN INPUT) are activated by

"H" level.

o COUNT INPUT _J-l__
tn ——tp+l

SCAN INPUT , ‘

tn —~tn+l

o When used, TEST; = "H" and TESTz = "H"

should be satisfied.

1.

(D)

(2)

(3)

2.

1

RESET Operation

When the level of RESET (0) terminal is set to "H", BCD output of COUNTER is

set to "0".

When the level of RESET (9) terminal is set to "H", BCD output of COUNTER is

set to "9".

When both of RESET (0) terminal and RESET (9) terminal are "H", RESET (0)

The four digit display becomes 0000.

The four digit display becomes 9999.

terminal takes precedence.

SCAN Operation

multiplexer circuit and transfers four digit information in the latches to BCD

outputs one digit at a time in sequence.

SCAN signal for dynamic display applied to SCAN INPUT terminal controls the
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P

OPERATING CONSIDERATION

(2) Arbitrary digit can be made real time output (completely static) by making
SCAN signal DC.

(3) The digit pulses in synchronism with SCAN signal for dynamic display appear at
the digit output terminals (T, T2, T3 and T4). The digit output terminals
(T1, Tp, T3 and T4) are used for the digit selection circuit and for arbitrary

digit zero suppress.
(4) The digit pulse is activated by the falling edge of SCAN INPUT signal.

(5) SCAN signal is supplied from the internal oscillator as shown in Fig. 1 or from

the external one as shown in Fig. 2.

vpp  R=100k&
M TC5001P TC5001P
R RExT
CLRgCEXT JEXT
SIN
1 c=0.020F I N
151588 4 Rg=10kQ
77
Vss
Fig. 1 Fig. 2
f . 1
SCAN=—— = [Hz)

3. Latch Operation

(1) When the level of TRANSFER terminal is "H", COUNTER information is transferred
to the latches.

(2) When the level of TRANSFER terminal is charged from "H" to "L", the informatiom
transferred from COUNTER is latched.
4. Count Operation

(1) Set input terminals TEST1, TEST2 and TRANSFER to "H" and BLANKING terminal to
"L" .

(2) COUNTER is set by applying "H" level to RESET (0) or RESET (9) terminal and two

RESET terminals are returned to "L".
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P

PERATING CONSIDERATION

(3) When the count pulse is applied to COUNT INPUT terminal, COUNTER performs its
COUNT operation at the falling edge of count pulse.

(4) The maximum count is 9999 and if 9999 is exceeded, "H" level appears at
OVER FLOW terminal. Removal of OVER FLOW signal can be achieved by applying"H"
to RESET (0) terminal.

(5) The carry signals from 100's and 1000's digits appear at output terminals
CARRYj, CARRY) and CARRY3.

(6) When TEST] terminal is "L", only lower order two digits of COUNTER are counted.

5. BLANKING Operation

When BLANKING terminal is set to "H", all the BCD outputs of COUNTER become "H" and

this signal is used to achieve the zero suppress operation.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P

RECOMMENDED OPERATING CONDITIONS (VSS=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNIT
Supply Voltage Vpp 3 - 8 \
Input Voltage VIN 0 - Vpp
Operating Temp. Topr -30 - 85 °c
External Registance REXT 10 100 1000 kQ
External Capacitance CEXT 10-4 0.02 1.0 AuF
ELECTRICAL CHARACTERISTICS (Vss=0v)
TEST VDD -30°C 25°C 85°C
CHARACTERISTIC  |SYMBOL coaprnyong | (vy [ WIN. [MAX. | MIN.] TYP.[MAX. | HIN. HAX. |°00°
High Level 1TouT | <luA _ -
Output Voltage Vor VIN=VDD,VSS 51 4.95) - 4.95 4.95 v
Low Level v 1IoyT! <luA 5 - |0.05} - - 10.05 - 10.05
Output Voltage OL | vin=VDD,Vss
AQUT,BOUT
I -1.2| - -1. - ~0. -
cout,bout | OH 50 0 0.75
High CARRY1,2,3 Vog = 2.5V
Level OVER FLOW
I 5 -1.2} - -1.0 - 0.75| - mA
Output T1,T2 »13, OH VIN=VDD ,VSS !
Current |T4
REXT - - — - - -
CExT Lon 5| -0.3 0.25 0.2
AOUT,BOUT | 1 5| 2.4f - 2.0 - 1.6] -
Cout,Dout | ¢
Low CARRY1,2,3 VoL = 0.4V
Level OVER FLOW
. 0.52| - 0.44 - 0.36| - md
output |T1,72,T3, | ¢ | viy=VOp,Vss | ° >
Current| T4
REXT - 1 0.2 - 2| -
CEXT IoL 51 0.28 .24 0.
Input "H" Level| Vig [VouT=0.1V,4.9V| 5 3.8 - 3.8 2.75| - 3.8] - v
Voltage| "L" Level| Vip {lIoyT!<lnuA 5 - 1.2f - 2.25| 1.2 -1 1.2
Input "H" Levell Iyy | Vin = 8V 8 -1 0.2) - 1.0 t
Current| "L" Level| IIL | VIL = OV 8 - 1=-0.2 - -0.2 -1.0 .
Quiescent
Current Ipp | VINVDD:YSS | g} - 50| - | - | 50 -] 500]| n
Consumption *

* All valid input combinations

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P
VITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL, = 50pF)
CHARACTERISTIC SYMBOL TEST MIN. | TYP. | MAX. | UNIT
CONDITIONS | Vpp(V) : : :

(LOW-HIGH)

tpLH COUNT INPUT — 5 - 600 1000
Propagation Delay Tim P

Pag y “ime A,B,C,DoyT

(HIGH-LOW) (Waveform 1) _
Propagation Delay Time tphL 3 600 1000
(LOW-HIGH)

. tPLH TRANSFER — 5 - 400 1000
Propagatlc)m Delay Time ?’BvcsDOUT ns
(HIGH-LOW Waveform 2) _ 4 1000
Propagation Delay Time tpHL > 00
(LOW-HIGH)

tpLH COUNT INPUT — 5 - 400 1000
Propagation Delay Time P CARRY1,2,3 —
(HIGH-LOW) OVER FLOW
Propagation Delay Time epHL (Waveform 3) 5 - 400 1000
Max. Clock Rise Time tré,tfg 5 20 - - us
Min. Clear Pulse Width | tw(Rg) | RESET(0),(9) 5 - 1000
ns
Min. Transfer Pulse
Width tw(TR) TRANSFER 5 - 1000
9, 10, 11, -
18 PIN Cin 5 7.5
Input
4, 13, 23 -
Capacity pIN | CIn 7 10 pF
8 PIN | Cry - 15
Max.Clock Frequency £MAXp 5 0.5 2.0 - MHz
WITCHING TIME TEST CIRCUIT
VDD AouT l
= " BOUT —o
P.G.1 2 5 CouT |—o
T - ] DouT —°
& CARRY] |—o OUTPUT
P.G.2 = g CARRY2 [—o
CARRY3[—° C1=50pF
OVER FLOV:; —o : ?
Vss
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5001P

SWITCHING TIME TEST WAVEFORMS

20ns

20ns

Waveform 1

COUNT INPUT

A,B,C,DoyT

tr

Waveform 2

Vpp
50%
T Vss
tpHL
{f— 507 Vox
90% N
50% S0%
10%

tf

o

107%
VoL

20ns 20ns
.r__T. Vpp
90%
TRANSFER 0%
10% » Vss
7 tpHL
§4— . Vo
j 90%
50%
A,B,C,DoyT VoL
I
—~
tf
Waveform 3 20ns 20ns
)
COUNT INPUT :
Vss
\ Vou
CARRY 1,2,3 30% \50%
VoL
__ltpLH
Vou
OVER FLOW 0%
VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _

2 TC5002BP
g||TC;OC)SND,:AG(I)LACI)-L:$LFCGRATED CIRCUIT T05022BP

C5002BP, TC5022BP BCD TO 7-SEGMENT DECODER/DRIVER
C5002BP and TC5022BP are decoders to convert BCD

ode input to the driving signal for 7-segment

isplay element and equipped with NPN transistors as
he output buffers enabling direct driving of common
athode type LED.

hen BI input is set at "H" level, all the segment
utputs are turned "OFF" (not illumination) regardless|
f other inputs. 16
BI input is to turn the output "OFF" and RBO input
s to generate "H" level output only for "O" code
nput and these are used for leading zero suppress
hen connected in cascade.

1

DIP 16 (3D164—~P)

BSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
C Supply Voltage Vpp Vgs-0.5~Vgs+20 v
nput Voltage VIN Vgs-0.5~Vppt+0.5 v & —la at— 15
utput Voltage Voutr | Vss-0.5~Vpp+0.5 v 5 —B ::: i:
C Input Current 1IN +10 mA 6 —¢ d— 12
p— etl— 11
ower Dissipation Pp 300 mW ; 21 ol— 1;
torage Temperature —f5 ~ ° ] gr— 9
ange Tstg 65~ 150 C 2 RBI RBO}— 3
ead Temp./Time Tsol 260°C - 10sec Vpp : 16, Vgg 8
0GIC DIAGRAM
@D D> re0
r==-=-="="==—"===== == =5
DRIVER DRIVER
o
| VoD

I
1
|
1
1
|
20 0 | DA @ |
B (5 T c 1
1 . 1
v-spovent || IO —F—@ a Iout
1
I
I
i
I
I

: 2 e !
DECODER H
D 10) £ g
> @ .
Lo - -
b e e e e e e e - m - J
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TC5002BP, TC5022BP

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TRUTH TABLE

NOTE

g | RBO

OUTPUT

(TC5002BP)

INPUT

RBL

BL

Undetermined

hAGH

a = "H"

TC5022BP,

NOTE 1 :

: Don't Care

*

£ = "g"
d = "H"

TC5022BP,
TC5022BP,

2

3:

450

DISPLAY INDICATE MODE

TOSHIBA

TC5002BP



TOSHIBAV INTEGRATED CIRCUIT TECHNICAL DATA

TC5002BP, TC5022BP

COMMENDED OPERATING CONDITIONS (VSS= 0V)
CHARACTERISTIC | SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vpp 3 - 18 A
Input Voltage VIN 0 - VDD \Y
Operating Temp. Topr =40 - 85 °C
ECTRICAL CHARACTERISTICS (VSS=0V)
] TEST VDp| _ -40°C 25°C 85°C
"HARACTERISTIC |SYMBOL|  coinyrrons | (v)| MIN.|MAX. | MIN.| TYP.|MAX.| MIN. Max.| Mot
ligh Level 5] 4.95] - 4.95| 5.00| - 4.95] -

I
yutput Voltage | Vom ;1323 ;:lsgD 10 | 9.95| - |9.95/10.00| - |9.95 -

(RBO) INZYSS, 15 |14.95| - |14.95/15.00] - |[14.95 v
.ow Level 5 - Jo.05| - | o0.00f0.05| - [0.05
utput Voltage | VOL $I§H£é;<%§A 10| - |o0.05{ - | 0.00{0.05] - |0.05

(RBO) I > VDD 195 | - }0.05| - | 0.00j0.05| - |0.05
ligh Level | < 51 4.0 - 4.0 | 4.5 | - 4.0 | -
mtput Voltage | Vog Lloug LgA 10]9.0|- 9.0/ 9.5]|- [9.0]- v

(a - g) IN=YSS, DD |15 (14.0 | - |14.0 {14.5 | - [14.0 | -

) Vou=b.6V 5| -0.2] - [-0.16 = |F0.12] -
ligh Level VoH=9.5V 10 | -0.5| - |-0.4 - J-0.3| -
jutput Current | Igy Vog=13.5V 15 | -1.4] - |-1.2 - |-1.0{ -
(RBO) VIN=VSS, VDD mA
VoL=0.4V 5| 0.52] - | 0.44 = | 0.36] -
©ow Level I |voL=0.5V 013 - |11 - oo -
ntput Current | 0L Jyo-) .5y 15| 3.6 - | 3.0 - |24 -
(RBO) VIN=VSS, VDD
VoH=3.5V 5] -20| - |-20 - 1-15 -
ligh Level VOR=8.5V 10| -25| - |-25 - |-20 | - | ma
jutput Current | Iog Vor=13.5V 15| -30] - |-30 - l-25 -
(@a-@ VIN=VSS, VDD
Vour=0.5v,4.0v | 5| 3.5 - [ 3.5] 2.75[ - [ 3.5] -
ligh Level vig | vour=1.0v.9.0v |10 | 7.0| - | 7.0| 5.5 - | 7.0] -
‘mput Voltage | "l |yguo=1.5v,13.5v|15 [11.0| - [11.0] 8.25| - [11.0| -
ITouT!<lpA A
Vour=0.5V,4.0v | 5| - [1.5] - | 2.25] 1.5 - [1.5
.ow Level vVir | Voyr=1.0V,9.0V |10 - 3.0 - 4.5 3.0 - 3.0
[nput Voltage %% | Vouyr=1.5V,13.5V|15 - | 4.0 - 6.75| 4.0f - | 4.0
1 IoyuT I<luA
)15?:13 g;rreﬂt IpL | Vor=0v 18| - | -3.0] =~ | -10"4-3.0f - |-30 nA
nput  |'H"Level| ITH | Vyg=18V 18 - 0.3] - 10-5} 0.3] - ] 1.0
lurrent/'L" Level| Iy | VIL=0V 18 - | -0.3] - | -10-5/-0.3] - |-1.0
juiescent 5| -] 20| - ]0.005 20| - |10
Jurrent Ipp | VIN=Vss,Vpp 10 - 40 - | 0.010{. 40 - | 300 nA
Scnsumption * 15 - 80 - { 0.015 80 - | 600

% All valid input combinations. Outputs open.

*% Required pull down register RL = 20 ka (a~ g outputs),

451 TOSHIBA




TOSHIBA INTEGRATED !CIRCUIT TECHNICAL DATA

TC5002BP, TC5022BP

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0v, cL=50p}3‘)
TEST .
CHARACTERISTIC SYMBOL CONDITIONS Vpp (V) MIN. TYP. MAX. UNI
) 5 - 100 200
Output Rise Time
tr Ry =1 ka 10 - 50 100
(SEGMENT OUT) 15 _ 40 80
5 - 130 400
Output Rise Time tr 10 - 65 200 ns
(RBO) 15 - 50 | 160
. 5 - 100 200
Output Fall Time tf 10 _ 50 100
(RBO) 15 - 40 80
(LOW-HIGH) 5 - 500 1000
Propagation Delay Time tpLH Rp=1 ka 10 - 150 400
(A,B,C,D-SEGMENT OUT) 15 - 120 300 ns
(HIGH-LOW) 5 - 1000 2000
Propagation Delay Time tpHL RL=1 ka 10 - 450 1000
(A,B,C,D-SEGMENT OUT) 15 - 320 700
(LOW-HIGH) 5 - 1000 2000
Propagation Delay Time tplH 10 - 370 1000
(4,B,C,D - RBO) 15 - 250 750 ns
(HIGH-LOW) 5 - 500 1000
Propagation Delay Time tpHL 10 . 200 500
(A,B,C,D - RBO) 15 - 140 300
(LOW-HIGH) 5 - 800 1600
Propagation Delay Time tpLH 10 - 270 700
(RBI - RBO) 15 - 190 500
(HIGH-LOW) 5 - 180 700 ne
Propagation Delay Time tpHL 10 - 70 350
(RBI - RBO) 15 - 50 250
. 5 - 500 1500
Propagation Delay Time tplH R
1=1 ko 10 - 200 600 ns
(BI - SEGMENT OUT) tpHL 15 _ 150 500
Input Capacity CIN - 5 7.5 pt
WITCHING TIME TEST CIRCUIT
AY
TABLE (tpLH, tpHL Test Codition) % DD
Wave-
Hyytn "
TEST P.G.|"H "y OUTPUT form
A,B,C,D - A _ Other a 1 —o— 4 g
SEGMENT OUT Inputs —o— B o
=
4,B,C,D - Other ?.G. o =2 € d
RBO A |RBI Inputs RBO 2 g —o— D e
f
Other —o—{ BI
RBI - RBO|RBI| - Inputs RBO 3 | o RBI RB(g)
BI - Other
seavent out| BT | % inputs| 2 4 ivss ICL
P.G.: PULSE GENERATOR CL=50pF

Rp=lka
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5002BP, TC5022BP

WITCHING TIME TEST WAVEFORMS

WAVEFORM 1 WAVEFORM 2

20ns _20ns

A 50%
tpHL
a “RBO Sé
10%
T
tf tr
WAVEFORM 3 WAVEFORM 4
20ns
%
RBI BI
10%
907%
RBO a 507 50%

tr
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5012BP/BF

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC5012BP/TC5012BF HEX NON-INVERTING 3-STATE BUFFER

TC5012BP/BF contains six circuits of non-
inverting buffers having tﬁree state output.
Since DISABLE inputs to disable the outputs are
provided separately, one common for four circuits and
another common for other two circuits, this is suit-
able for controlling four bit data lines.
Large output current enables to directly control

one TTL input.

ABSOLUTE MAXIMUM RATINGS

16

DIP 16(3D16A-P)

e

MFP lG(FlSGC—P)

PIN ASSIGNMENT

CHARACTERISTIC |[SYMBOL RATING UNIT
DC Supply Voltage | VDD | Vss-0.5"Vss+20 v
Input Voltage VIN Vss -0.5+VDD+0.5 v
Output Voltage Vour | Vg5 -0.5"vVDD+0.5 v
DC Input Current IIN £10 mA
Power Dissipation | PD 300 (DIP) /180 (MFP) mW
Operating Ty - °
Temperature Range A 40~ 85 ¢
Storage
Temperature Range Tstg -65 " 150 °C
Lead Temp./Time Tsol 260°C - 10 sec
CIRCUIT DIAGRAM

VDD
INL OUT1 Voo

g ﬁ ING
®—{>°'*’CD—‘ ouT5
proasiel @_*:Eg
o
Pty
DISABLEZ VDD

mz ()
. 0UT 6!
OUTS

IN6

INS @ I

VDDT
INe ®——[§: obTe

o

DISABLEL > P6) vpp
IN1 DISABLEZ

0UT1 IN6

IN2 113] ouTe

ouT2 INS

IN3 [6] ouT5

ouT3 INg

Vgs [8] (9] oure

(T0P VIEW)
TRUTH TABLE
DISABLE INRUT | INPUT | OUTPUT

L L L

L B H
B * HZ

* . DON'T CARE

HZ : HIGH IMPEDANCE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5012BP/BF
{ECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
)C Supply Voltage VbD 3 - 18 v
nput Voltage VIN 0 - VoD A
TATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

- o o o
HARACTERISTIC |SYMBOL| TEST CONDITION |'DD 40°C 25°C 85°¢ Uma
(vy | MIN. | max. | mIn.| TvP. | MaAX. [ MIN. [ MAX.
igh-Level ITour | <lua 5 14.95| - | 4.95/5.00] - | 4.95] -
out Volt Von 10 |9.95| - | 9.95/10.00] - | 9.95 -
utput JYoltage ViN=Vss, VDD |15 |14.95| - [14.95/15.00] - |14.95 - v
oLovel . Tour|<1u 3 - g.os ~[0.00]0.05] = [0.05
10 | - .05/ - |0.00{0.05| - |o0.05
utput Voltage Vin=Vsg, V
P & INTYSS» "DD |15 | _ |o0.05| - |o0.00]|o0.05] - |o0.05
Vou=4.6V 5 _ _ _ _ _ _
. Voy=2.5V
utput High OH
Ton | Vop=9.5V 5 |-1.4| - |-1.25 - |-1.0] -
Current Von=13.5V 10 |-1.4| - [-1.25 - |-3.0| -
VIN=VSS, VDD 15 | -4.0 - -3.75 - -3.0 - o
VoL=0. 4V 5] 3.5| - | 3.2 - |25 -
t L -
itput Sow IoL zOL“i'?:’, 10|6.0] - |5.0 - |36 -
Current oL 15 |26.0 | - |24.0 - 8.0 -
VIn=Vss, Vpp
N Voyr=0.5V, 4.5V 5 | 3.5 | - 3.5 |2.75| - 3.5 | -
wput Hi =
put e VIH zom_i'gg’li'gz 10| 7.0 - | 70|55/ - |70][-
Voltage OUT==2 225 {11.0 | - |11.0 |8.25] - |u1.0 | -
|Tour | <luA .
L Voyr=0.5V, 4.5V 5 | - 1. - |2.25| 1.5] - 1.5
iput Low Vour=1.0V, 9.0V
10 | - 3.0 - | 4.5 3.0] - | 3.0
Voltage viL | Vour=1.5V,13.5V 3
15 | - 4.0 - |6.75| 4.0 - | 4.0
IIOUTI<1L|A
put | 1 Ity | V=18V 18] - 0.3 - |10-5] 0.3 - | 1.0
.pu Level . . .
"LIY
wrent | oer| IIL | V=0V 18| - |-0.3] - |-107°|-0.3] - |-1.0
State |"H"
I = - - '4 -
out | Level| DB Vour=18V 18 0.5 10 0.5 30 )
llLll u
akage I Vour=0V 18| - |-0.5| - |-1074]-0.5] - |[-30

rrent | Level| “DL ouT . .

iescent 5 - 4.0 - 10.002{ 4.0 - 30

vice Current Ipp | Vin=Vss, Vss |10 | - 8.0 - {o0.004| 8.0 - | 60

* 15 | - 16.0| - ]0.008|16.0] - [120

All valid input combinations.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5012BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS  (Ta=25°C, Vgg=0V, Cy=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION VDD (V) MIN. TYP. MAX. | UNIT¢
Output Transition Time tTLH 13 - 122 238
(Low to High) 15 - 50 100
Output Transition Time ¢ 1?) - Zg igg
(High to Low) THL 15 : 35 80
. . 5 - 320 430
Propagation Delay Time
(l;Ng ouT) “pLH 10 - 150 | 220
- 15 - 110 200
Propagation Delay Time t > - 280 380
pHL 10 - 130 | 220
(IN - ouT) 15 - 100 | 200 .
n
. s 5 - 320 500
Three State Disable Time tpHZ Ry =1kS 10 _ 280 450
(DISABLE - OUT) 15 - 250 400
. . 5 - 420 600
Three State Disable Time
ee state D1 toLz Ry =1kQ 10 - 320 | 500
(DISABLE - OUT) 15 _ 270 450
Three State Disable Time 5 - 280 400
tyzH Rp=1kQ 10 - 140 200
(DISABLE - OUT) 15 - 120 | 180
5 - 300 450
Th State Disable Ti
ree Sta isable Time tozL RL=1kQ 10 - 150 225
(DISABLE - OUT) 15 - 130 200
Input Capacitance CIN - 7.5 15 pF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1 WAVEFORM 2 20ns 20ns

20ns 20ns 1 =
— ._0% 5 90%
S0 9 DISABLE 508 50%
INPUT 50% 50% J? 10% ,& 10%
0% 10%
tpL2z _tpzL
,'PLH  “pHL
t |
~ 90% OUT PUT 50%
OUTPUT 50% 50% 10%
¥ [10% \ 10%
tTLE TTHL LpHz tpzH
T I
90% /
OUTFUT 50%
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
C2MOS DIGITAL INTEGRATED CIRCUIT TC5018P
SILICON MONOLITHIC

TC5018P 4 BIT BINARY COUNTER WITH CLOCK GENERATOR

TC5018P is four digit binary counter equipped with
CR oscillator circuit to automatically generate the
clock pulse and RS flip-flop to provide the clock
input by mechanical contact points.

The outputs are buffered by N-channel open-drain
structure which enables to directly drive two TTL
IC's or LED components.

Usually, binary codes are obtained at four output 1
with SELECT input being "H", but if SELECT input is
set to "L", scan output which shifts "L" level on
Q1-Q4 in sequence is obtained. This is suitable for
applications such as channel scanner.

1

DIP 14 (3D144—P)

ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
1—E
DC Supply Voltage VDD | Vgg=0.5~ Vgg+ls v e dorgan @2
Input Voltage VIN Vgs-0.5~ Vpp+0.5 \Y 8 —] SELECT .| 3
¢ — EXT 2
Output Voltage vVout Vgg-0.5~Vpp+0.5 v 10— 1Ng N .
5 —
DC Input Current Iy +10 mA i”— INg
— IN;
Power Dissipation Pp 300 mW 13— EXT, Qg 5 Vpp 14
Storage Temperature o Vgg + "
Range Tstg -65 150 C
Lead Temp./Time Tsol 260°C . 10sec

LOGIC DIAGRAM

=1 (W
EXT,
D T D

EN cP T ?—CP T

CL CL
INTg T 1

1 1
INTg

= a2

INTy

®
crear (— Sy
seecr () }>o—tjzf

— N E S OB
° “4:> Qs
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5018P

TRUTH TABLE

INPUTS OUTPUTS C ; Count operation
S ;3 ":an Operation
INi | EXT) [EXTy | EN | SELECT|CLEAR | Q) | Q2 | 03 ] Q CP: Clock Pulse
% CP | cp L L L S 3 S S % ; Don't care
(Note) Outputs change the
ce _*_ * H L L s 5 5 s state at the rising
* cp CP L H L c |.C C C edge of CLOCK.
Ccp * * H H L C C C Cc
% | = | x| L H L | H| H |H cp N\_
* * * ® H H L L L L
RECOMMENDED OPERATING CONDITIONS (VSS=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vpp 3 - 12 v
Input Voltage VIN 0 - VDD
Operating Temp. Topr =40 - 85 °c
ELECTRICAL CHARACTERISTICS (Vss=0v)
TEST Vpp|  -40°C 25°C 85°C
CHARACTERISTIC |SYMBOL CONDITIONS (V)| MIN{ MAX. | MIN.| TYP.| MAX. | MIN.| MAX. UNIT
Low Level VoL ITopr'< 1uA 5 - ]10.05] - 0.00| 0.05| - |0.05 v
Output Voltage VIN=VssS, Vpp 10 - 10.05| - 0.00| 0.05 - 10.05
Low Level VoL = 0.4V 5 4.5 - 4.5 9.0 - 3.2 -
Output Current IoL VoL = 0.5V 10| 9.0 - 9.0 | 20.0| - 6.0 - mA
VIN=VSS, VDD
High Level vy Vouyr=0.5V,4.5V | 5| 3.5| - 3.5 | 2.75] - 3.5 ’-
s =1. . . - . . - 7.0 -
Input Voltdge Vour=1.0V,9.0V |10 | 7.0 7.0 | 5.5
o |l IoyT!< LuA v
=0.5V, 4.5V - 1.5| - 2.25| 1.5| - |1.5
Low Level V1L Vour=0.5V, 4.5 3 3‘
=1.0V,9.0V (1 - . - 4.5 3.0 - .0
Input Voltage Vour=1.0v,9.0 0 3.0
a1 1Ioyr!< LuA
Output Off I VDH = 12V 12| - | o] - |104]| 0.5 - |30 |
Leakage Current DH DH ' b
Input H Level| ITH VI = 12V 12 - 0.3 - 10-5 0.3 - 1.0
Current|L Level| ITL ViL = 0V 12 - |-0.3| - |-10-5|-0.3| - 1.0 Lh
Quiescent _
Current Ipp | VINTVSS: Vop | 5| - | 20 | - 0.005| 20 | - |150 |
Consumption * 10 - 40 - 10.010| 40 - 4300
% All valid input combinations
& Ry = 10 ka
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5018P
AITCHING CHARACTERISTICS (Ta=25°C, VSs=0V)
CHARACTERTSTIC SYMBOL TEST MIN TYP MAX. | DNIT
CONDITIONS Vpp (V) . : .
Jutput Fall Time tf Ry = Ska 3 - - 200 ns
CL = 50pF 10 - - 100
'LOW-HIGH) RL = 5ka 5 - 750 1800 | *
’ropagation Delay Time tpLH
CINT; - Q) Cy, = 50 pF 10 - 380 900 ns
"HIGH-LOW) RL = 5kn 5 - 500 1500
’ropagation Delay Time tpHL
T INT; - Q) CL = 50pF 10 - 200 600
"LOW-HIGH) Ry = 5ka 5 - 750 1800
'ropagation Delay Time tpLH
. EXT2 - Q) CL = 50pF 10 - 380 900 ns
‘HIGH-LOW) Ry, = 5ka 5 - 500 1500
'ropagation Delay Time tpHL
T EXT2 - Q) CL = 50pF 10 - 200 600
'LOW-HIGH) Ry = 5ka 5 - 380 1000
'ropagation Delay Time tpLH
" SELECT - Q ) CL = 50pF 10 - 140 500 ns .
'HIGH-LOW) Rp = S5ka 5 - 200 600
'ropagation Delay Time tpHL
SELECT - Q) Cy = 50pF 10 - 90 300
‘LOW-HIGH) Ry, = 5kn 5 - 550 1500
‘ropagation Delay Time tpLH
CLEAR - Q ) CL = 50pF 10 - 300 900 ns
HIGH-LOW) Ry, = 5kn 5 - 400 1500
‘ropagation Delay Time tpHL
CLEAR - Q ) CL = 50pF 10 - 150 900
lax. Clock Rise Time trg JEXTl 5 1000 - -
} ,INT1 nzs
lax. Clock Fall Time i (ExT) 10 1000 - -
. . tw 5 - - 400
lin. Clear Pusle Width (CLEAR) 10 _ _ 200 ns
Ry = 5kQ 5 1.0 2.0 -
lax. Clock Frequency fMAXD CL = 50pF 10 1.0 2.0 _ MHz
RL = 1kG 5 1.0 2.0 -
lax. Clock Frequency fMAXD cL = 15F 10 2.0 5.0 _ MHz
utput Off Capacity CouT - - pF
nput Capacity CIN - 5 7.5 pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5018P

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TEST CIRCUIT

WAVEFORM
1(IN1-Q), 2 (EXT2-Q) ,
3(SELECT-Q) ,5 (fyax)

) TABLE
Q VoD INPUT MODE
| L MEASURE MODE | £RTCTEAR [SELECT|EXT] | EXT; | INTT
INT 1IN
EN  1N3[O (INT;-Q)DELAY |H| L H L L |P.G.1
& EXT] Qi[O
= EXT; Q2© (EXT2-Q)DELAY |L| L H |p.c.1{P.G.1| L
= SELECTQ3[ (SELECT-Q)DELAY|H| ® [P.G.1| L | L | L
cLear Q4171 (cLear-qyltPM [B[P-6.2| L | L | L[PGl
P.G.;PULSE GENERATOR QVss CL tpHL | H |P.G.2 | H L L |r.c.1
(£=500kHz ,DUTY RATIO
50%) fMax Bl L H L L |P.G.1

—_ —-——V
\‘50% M r DD
Z_—r \Loz A

INPUT FROM P.G.1

INPUT FROM 701 tr=Lr=20ns Vss
90% — Vo
out g;séz.%ej) ——*10% tf 5%% /_ VoL
20ns 2_0is_ VDD

0% 90% —
4 (CLEAR-Q) __/_\__, 107 10z / \ Vss

INPUT FROM P.G.2

ouT Q1

OUT Q2

TOSHIBA
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C2MOS DIGITAL INTEGRATED CIRCUIT TC5020BP
SILICON MONOLITHIC

TC5020BP HEX LOW-TO-HIGH VOLTAGE TRANSLATOR (INVERTING)
TC5020BP contains six circuits of level converters
which convert the signals from low power supply
voltage logical systems to the logical signals for
high power supply voltage C2MOS systems.

This is most suitable for interfacing between TTL,
MDTL systems and C2MOS systems, and between two power
supply voltage C2MOS systems.

Normally, Vcc is connected to low voltage power supply] 16
and Vpp is connected to high voltage power supply, 1
however this can also operate having Vcc and Vpp
common.

When the input is "H'", some amount of IcC flows
because of circuit structure.

DIP16 (3D16Aa—P)

ABSOLUTE MAXIMUM RATINGS LOGIC DIAGRAM
Vee 1 Vpp 16
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage YD Vs5=0.5~Vs5+20 v 2 4&40 2
Vee Vgs-0.5~Vpp+0.5 v
Input Voltage VIN Vgs=0.5~Vgpc+0.5 v 5 EEL}i ‘
/Output Voltage Vour | Vss-0.5~Vpp+0.5 \
DC Input Current IIN *10 mA 7 tﬂc 6
Power Dissipation Pp 300 mW
Storage Temperature - o ° tﬂc 10
Ranpe Tstg -65~150 c
Lead Temp./Time Tsol 260°C . 10sec 11 j%:L: 12
CIRCUIT DIAGRAM
14 -—__——;q !;»——————-15
Ves i 8
14 NC ; 13
Vee Pt T ’ ~— VDD
Ry, = g PIN ASSIGNMENT
3 R
= g
1 g § ouT Voo —1 16} — VoD
N o—|E s loyr —|2 15— 6our
- - v —2 ul— ey
I’J 20uT — ¢ 34— Ne
218y —5 12— Sour
v
= Vss 3our —{6 Lt— 51y
Rp= 1600 318 —7 10— <our
% PARASITIC DIODE Ves —® of— 41y
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5020BP
RECOMMENDED OPERATING CONDITIONS (VSS=0V)
CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Ve
Supply Voltage (1) VDg vce = Vpp 3 - 18 v
Vee 5 - V
S ly Volt, 2 DD
upply Voltage (2) VoD Vee < VDD 3 — T
Input Voltage VIN 0 - Vee v
Operataing Temp. Topr -40 - 85 °C
ELECTRICAL CHARACTERISTICS (Vss=0v, Vcc=VDD)
TEST VDD -40°C 25°C 85°C
CHARACTERIST YMB!
RISTIC | SYMBOL|  oonpITIONS | (v)[ MIN.|MAX. | MIN.| T¥P.[MAX.| HiR.|max.] M7
High Level 1Toyp!< LuA 51 4.95 - 4,95 5.00| - 4.95( -
Output Voltage Vor VIN = V 10 9.95| - 9.95|10.00| - 9.95| -
§s 15 [14.95) - [14.95/15.00| - [14.95] - |
Low Level 1oy 1< LuA 5 0.05 - 0.00]0.05 - 0.05
Output Voltage VoL VIN = VDD 10 0.05 - 0.00{0.05 - 0.05
. D 15 0.05| - | 0.00/0.05] - |0.05
VOoH = 4.6V 5 -0.2| - -0.16 - -0.12] -
High Level 1 VOH = 9.5V 10 -0.5| - |-0.4 - -0.3 | -
Output Current OH Voyg = 13.5V 15 | -1.4] - |-1.2 - |-1.0 | -
VIN = VsS mA
VoL = 0.4V 5 0.52) - 0.44 - 0.36( -
Low Level 1o VoL = 0.5V 10 1.3 - 1.1 - 0.9 -
Output Current L oL = 1.5V 15 ] 3.6 - |3.0 - |24 -
VIN = VDD
VouT = 0.5V 51 4.0 - |4.0 - |40 -
High Level v Voyr = 1.0V 10 7.0 - 7.0 - 7.0 -
Input Voltage I Jvoyr = 1.5V 15 {10.0 | - |10.0 - |10.0 ] -
[TouT| < 1nA v
VouT = 4.5V 5 1.0 - 1.0 - 1.0
Low Level v VoyT = 9.0V 10 1.2 - 1.2y - 1.2
Input Voltage L lyopr = 13.5v | 15 1.5 - 1.5 - | 1.5
IIOUT| < LuA
Input |H Level] Iy |[VIyg = 18V 18 0.3 - 10-5{ 0.3| - 1.0 A
Current [L Level] Iyp |VIL = OV 18 -0.3 - -1075{-0.3 - -1.0
Quiescent 5 1.0 - 0.001] 1.0 - 7.5
Current Ipp |VIN = Vss,VpD 10 2.0 - 0.001} 2.0 - 15.0| pnA
Consumption * 15 4.0{ - |0.002| 4.0f - |30.0
Quiescent 5 0.9 - 0.2 0.48 - 0.9
Current IccH |VIN = VDD 10 1.6 - 0.4 10.96] - 1.6 mA
Consumption 15 2.1 - 0.6 1.5 - 2.1
Quiescent - 5 1.0{ - | 0.001] 1.0f - 7.5
Current IccL |VIN = Vss 10 - 2.0/ - |0.001 2.0 - |15.0| pA
Consumption 15 - 4.0 - 10.002[ 4.0f - 30.0
% All valid input combinations
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5020BP
SWITCHING CHARACTERISTICS (Ta=25°C, VsSs=0v, CL=50pF)
CHARACTERISTIC SYMBOL CONDITIONS vee (v) | vop (V) MIN. TYP. MAX. UNIT
- 5 - 130 400
Output Rise Time tr - 10 - 65 200
- 15 - 50 160 ns
- 5 - 100 200
Output Fall Time tf - 10 - 50 100
- 15 - 40 80
5 5 - 780 1600
10 10 - 330 800
(LOW-HIGH) 15 15 - 230 600
g:;’zag;;zn tpLH 5 10 - 750 1600
y 5 15 - 850 1800
10 15 - 330 800 ns
5 5 - 220 600
ple 3@
Propagation tpHL
Delay Time 5 10 - 130 300
5 15 - 150 400
10 15 - 60 200
Input Capacity CIN - 5 7.5 pF
SWITCHING TIME TEST CIRCUIT
DD, ICC TEST CIRCUIT AND WAVEFORM

0 P.G %oumm
Vee  Vbp ] L. i CL=50pF
ouT1[—° £=500kHz b8 l
IN2 oUT2[—° DUTY RATIO 20ms 20ns
s 1 IN; OUT3[—0 =50% W’gﬁ?‘_ Vee
7, IN,  OUT4—© INPUT A 50% NPO%,
INs  OUT5}—o —|10%; 0% vss
INg ouT6—°
Vss . OUTPUT
% SW | TEST
1 | Iccn
IccL
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— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
TC502 3BP C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC5023BP  16-LINE DATA SELECTOR/MULTIPLEXER

TC5023BP is data selector which selects one of 16
input signals X(Q~X15 according to binary address
inputs A, B, C and D.

The data input (Xn) which corresponds to the binary
address appears inverted on output Z.

If STROBE input is set to "H", output Z b;ecomes "H"

regardless of other inputs.

DIP24 (6D24A-P)

ABSOLUTE MAXIMUM RATINGS

PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT Xo— &
DC Supply Voltage Vpp | VSS-0.5~Vgs+20 v 47
X2—6
Input Voltage VIN Vgs-0.5~Vpp+0.5 v Xz— 5
Output Voltage Voytr | Vss-0.5~Vpp+0.5 v i*:;
5
DC Input Current 1IN +10 mA Xe— 2
Xp—{1 -
Power Dissipation Pp 300 mW X:;— 23 10— 2
Storage Temperature Tstg ~65~150 °c Xg—]22
Range X101 21
- o X111 20
Lead Temp./Time Tsol 260°C - 1Osec x12— 19
X137118
LOGIC DIAGRAM X1e— 17 Vpp: 24
—1615 1 9 .
Xy X¢ X5 X4 Xz Xg X3 X 15 S S S Jvgg:ae
A BC DST
PIPPPRPQ
TRUTH TABLE
g e Emgn! 1 INPUTS OUTPUT
D[ C B | a | ST 7
) * * »* * H H
L L L L L Xo
A I IEEERERE X1
Yg Yz Y3 Yo B B L |3 H|L|L X2
c o I EEENERE X3
8-CHANNEL MULTIPLEXER E% > R 0 I e ) Xe
— L H L H L X5
1, s Y6 1 z ) —9 % L| 8| 8|11 X6
STROBE LI I A - X7
RN EREEE Xe
H L L H L X9
E| | H|L|[L X10
() PR PR In
1 T | H | H L | L|L Xz
1 —1 H | H L | BE| L X3
©@ Q0O ® N 0 O 5
Xg Xg X130 X1 X1z Xz X1s X1 H]B|] BB L X15

% Don't Care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5023BP
RECOMMENDED OPERATING CONDITIONS (VSS=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vpp 3 - 18 \Y
Input Voltage VIN 0 - VDD v
Operating Temp. Topr -40 - 85 °C

ELECTRICAL CHARACTERISTICS (VSS=0V)
-40°C 25° °
CHARACTERISTIC |[SYMBOL|TEST CONDITIONS| VDD >°C 85°C__ lunit
(v)| MIN.| MAX.| MIN. | TYP.| MAX. | MIN. | MAX.
5 1 4.95] - 4.95] 5.00] - . -
High Level 1TouT!< 1pA > 4.95
VOH | Vin = Vec.V 10 | 9.95 - 9.95/10.00| - |9.95| -
Output Voltage IN = ¥SS>"DD |15 |14.95 - [14.95|15.00] - [4.95
v
_ . - 0.00| 0. - 0.0
Low Level Yo I ToyT!< 1uA 13 - 8,8§ - 0.00 o.gg - 0.0g
Output Voltage L | viN = Vss,VDD 15 - lo0.05| - 0.00| 0.05 - 0.05
Voy = 4.6V 5 | -0.2] - -0.16 - [ -0.12
High Level Toy | Vo = 9.5V 10 | -0.5 - -0.4 - |-0.3] -
Output Current VOH = 13.5V 15 -1.4| - -1.2 - -1.0 -
VIN = Vss,VpD A
VoL = 0.4V 5| 0.52| - 0.44 - |0.36]| -
Low Level ToL VoL = 0.5V 10 | 1.3 | - 1.1 - 0.9 -
Output Current VoL = 1.5V 15| 3.6 | - 3.0 - 2.4 -
VIN = VsS,VDD
vouT=0.5V,4.5V] 5 | 3.5 | - 3.5 | 2.75 - |3.5 -
High Level Input Y1y VouT=1.0V,9.0V| 10 7.0 | - 7.0 5.5 - 7.0 -
Voltage Vour=1.5V,13.5V| 15 [11.0 | - [11.0 | 8.25/ =~ [11.0 -
[TouT| < 1pA
Vour=0.5V,4.5V] 5 | - | 1.5] - | 2.25] 1.5] - | 1.5 "
Low Level vrL | VouT=1.0v,9.0V/ 10 - 3.0| - 4.5 | 3.0 - 3.0
Input Voltage VouT=1.5V,13.5V| 15 - 4.0 - 6.75| 4.0 | - 4.0
| Tour] < LnA
Input High Levell ITH | Vip = 18V 18 | - | 0.3] - |10-5 0.3| - |1.0 A
Currentlow Level| IIL | VL = OV 18 - |-0.3| - |-10-5|-0.3| - |-1.0
Quiescent 5 - 20 - 10.005| 20 - 150
1 VIN = Vss,Vi 10 - 40 - |0.010] 40 - 300 | mA
Supply Current DD IN SS,VDD
uppLy burren * 15| - | 80 | - Jo.015] 80 | - | 600
% All valid input combinations
SWITCHING CHARACTERISTICS (Ta=25°C, VSs=0V, CL=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITIONS YD? MIN. | TYP. | MAX. UNIT
v
5 - 130 400
Output Rise Time tr 10 - 65 200
15 - 50 160
5 - 7100 | 200 ns
Output Fall Time tf 10 - 50 100
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5023BP
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0v, CL=50pF) .
TEST
CHARACTERISTIC SYMBOL CONDITIONS Vpp (V) MIN. TYP. MAX. UNIT
(LOW-HIGH) 5 - 900 1800
Propagation Delay Time tpLH 10 - 370 800
(Xn,A,B,C,D - 2) 15 - 250 550 ns
(HIGH-LOW) 5 - 650 1400
Propagation Delay Time | tpHL 10 b 260 600
(%n,A,B,C,D - Z) 15 - 190 400
(LOW-HIGH) 5 - 280 600
Propagation Delay Time | tpLH 10 - 130 300
(STROBE - Z) 15 - 100 250 ns
(HIGH-LOW) 5 - 800 1600
Propagation Delay Time | tpHL 10 - 340 700
(STROBE - Z) 15 - 230 500
Input Capacity CIN All Inputs - 5 7.5 pF
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
TEST CIRCUIT
TEST CONDITION
TEST STROBE A X0
v 1 P.G. Vgs VDD
DD
~——a 2 Vss P.G. VDD
A I 3 Vss vss | P.G
= A
‘,Jl —o—g
—dJ
- Ol C
Feu o
- X0 WAVEFORM
° ;‘% 20ns 20ns
I -
. %3 INPUT FROM 907 X, |90% Yop
P.G| Xy P.G 507 \ 58;
—o—Xs [ 10 L0% Vss
—-Q——-X
6
—o— X7 _ tpLH tpHL
70— — = \Y
‘”‘°“§g z 30% ooz o H
TEST Al 2 % 50%
—— %10 ( 1 AND )_ 10% 107 v
L o—1X11 ty tf OL
- T T
X12 T C. =500F [LDHL tpLH
k5 L=30p 902 507 VOH
© 14 e 507%
—o0— X715 (TEST 3) 10% [lOé VoL
e e
} Vss -

P.G.: PULSE GENERATOR

>

DUTY RATIO = 50%,

TOSHIBA
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2 TC5024BP
g||_’\|/'COOSND|\I/|GC')LAOL|_:$:IECGRATED CIRCUIT TCSOZSBP

TC5024BP QUAD BUS BUFFER WITH 3-STATE OUTPUT ("H"-DISABLE)
TC5025BP QUAD BUS BUFFER WITH 3-STATE OUTPUT ("L"-DISABLE)

TC5024BP/TC5025BP contain four circuits of buffers

having tri-state outputs. As all the buffers are
controlled by four independent DISABLE inputs, any
buffer outputs can be placed in the high impedance
state.

The output becomes high impedance with DIS="H" for

_ 1
TC5024BP and DIS="L" for TC5025BP.

. . DIE i 1aA—
Large output current enables to directly drive one DIF 14 (3D14A-F)

TTL. These can be utilized as interfaces with

system bus lines, multiplexers, etc.

PIN ASSIGNMENT

TC5024BP
VppaD 4I 40 3D 3I 30

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT 14]13 2211 J10] e |8 |
p | —
DC Supply Voltage VpD Vgs-0.5~Vgs+20 v E a_\
Input Voltage VIN Vgs-0.5 ~Vpp+0.5 v )
Output Voltage VoyT | Vss-0.5~Vpp+0.5 v
DC Input Current IIn *10 mA -
JPower Dissipation Pp 300 mW 2 lalalsls Inld
Stor Temperature 1D 1I 10 2D 2I 20 Vgg
orage lemp u Tstg -65~150 °C TC5025BP  _ _
Range Vpp 4D 41 40 3D 31 30
Lead Temp./Time Tsol 260°C . 10sec 6 |18l1z 111 110]9 |8 |

p—

LOGIC DIAGRAM

1/4 TC5024BF VoD )
DISABLE ﬁ "%
ouT 12|5!4|5|6[~1
D 1I 10 2D 2I 20 Vgg
IN o———-:D°—|
TRUTH TABLE
Vss
TC5024BP TC5025BP
1/4 TC5025BP INPUTS | OUTPUT|| INPUTS | OUTPUT
v —
oo IN |DIS| oOUT IN |DIS| OUT
DISABLE
L | L L|L HZ
1| L H | L HZ
ouT
:DZ’—'{ L H HZ L B
n o—F— H] E | H HZ H | H H

v
88 HZ ; HIGH IMPEDANCE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5024BP, TC5025BP
RECOMMENDED OPERATING CONDITIONS (VSS=0V)
CHARACTERISTIC SYMBOL MIN, TYP. MAX, UNIT
Supply Voltage VpD 3 - 18 v
Input Voltage VIN 0 - Vpp v
Operating Temp. Topr -40 - 85 °C
ELECTRICAL CHARACTERISCS (Vgg=0V)
TEST VDD|___-40°C 25°C 85°C
CHARACTERISTIC |SYMBOL  oonprTions | (V)| MIN.[MAX.| MIN.] TYP.|WAX.| MIN. pax, | 02T
High Level Vou 110uT 1< 1uA 5 4,95 - 4.95| 5.00| - 4.951 -
Output Voltage VIN = VSS,VDD 10 | 9.95| - 9.95/10.00| -~ 9.95| -
’ 15 |14.95| - 14.95]15.00f - 14.95) -
\4
Low Level 1 TopT!< LuA 5 - 0.05 - 0.00{0.05 0.05
Output Voltage VoL VIN = Vss,VDD 10 - 0.05 - 0.0010.05 - |0.05
P ’ 15| - |o.05{ - | 0.00]0.05| - |o0.05
Vou = 2.5V 5 |-1.40| - |-1.25 - | -1.0
High Level 1 Vog = 9.5V 10 |-1.40| - -1.25 - -1.0| -
Output Current | O |voy = 13.5v 15 |-4.00| - |-3.75 - | -3.0] -
Vin = VSs,Vpp mA
VoL = 0.4V 5 3.5 - 3.2 - 2.5{ -
Low Level IoL |VoL = 0.5V 10 | 6.0 | - 5.0 - 3.6| -
Output Current VoL = 1.5V 15 [26.0 | - 24.0 - 18.0| -
VIN = VSS,VDpD
High Level Vour=0.5V,4.5v | 5 | 3.5 | - 3.5| 2.75| - 3.5] -
Input Voltage VIH Vour=1.0V,9.0V j10 | 7.0 | - 7.0 5.5 | - 7.0] -
(IN, TC5024BP Voyr=1.5V,13.5v| 15 |11.0 | - 11.0f{ 8.25| - 11.0} -
DISABLE) 1 IoyTi<< LuA v
Low Level Voyy=0.5V,4.5V | 5 - 1.5 = 2.25}) 1.5 - 1.5
Input Voltage v VoyT=1.0V,9.0V |10 - 3.0 - 4.5 | 3.0 -1 3.0
(IN, TC5024BP L lvoyr=1.5v,13.5v|15 | - | 4.0| - | 6.75| 4.0 =~ | 4.0
DISABLE) 1 IouTl< LuA
High Level Voyr=0.5V,4.5V | 5 | 4.0 - 4.0 - 4.0f -
Input Voltage v Vour=1.0V,9.0V |10 8.0 - 8.0 - 8.0 -
*(TC5025BP IH  |yoyr=1.5V,13.5v|15 [12.5 | - | 12.5 - |12.5] -
DISABLE) TIouT!< LuA v
Low Level Voyr=0.5V,4.5V | 5 - 1.0y - 1.0 - | 1.0
Input Voltage v Voyr=1.0V,9.0V |10 - 2.0 - 2.0 - 2.0
(TC5025BP L |ygyr=1.5v,13.5v|15 | - | 2.5| - 2.5 -1 2.5
DISABLE) TIouTI< luA
| Input |H Level| ITg |Vig = 18V 18 - 0.3| - 10-5| 0.3 -1 1.0 A
Current|L Level | IIL |VIL = OV 18 - |-0.3| - -10-2{-0.3 - 1-1.0
Disable|H Level | Ipy Vog = 18V 18 - 0.5 - 10-%| 0.5 - 30 A
Current|{L Level | IpL |VoL = OV 18 - |-0.5 - |-10"%]-0.5 - 1-30
Quiescent 5 - 4.0 - |0.002f 4.0 - 30
Current Ipp |VIN = VsS,Vpp |10 - 8.0 - 0.004] 8.0 - 60
Consumption * 15 - 16.0 - 0.008/16.0 - 120
% All valid input combinations
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5024BP, TC5025BP
SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0v, CL=50pF)
TEST VDD TC5024BP TC5025URP
CHARACTERISTIC SYMBOL CONDITIONS | (V) | MIN] TYP] MaxX.[MIN} TvP| max.|unIT
5 - 130 400 - 130( 400
Output Rise Time tr 10 - 65| 200 | - 65| 200
15 - 50| 160 - 50{ 160 ns
5 - 100 | 200 - 100| 200
Output Fall Time tf 10 - 50 | 100 - 50| 100
15 - 40 80 - 40 80
(LOW-HIGH) 5 - 150 | 300 - 150 | 300
Propagation Delay Time tpLH 10 - 75 | 150 - 751 150
(IN -~ OUT) 15 - 60 | 100 - 60| 100 ns
(HIGH-LOW) 5 - 180 | 300 - 180 | 300
Propagation Delay Time tpHL 10 - 75 | 150 - 75| 150
( IN - OUT ) 15 - 60 | 100 - 60| 100
5 - 95 | 200 - 70| 150
H-HZ tpHZ 10 - 50 | 120 - 50 | 100
15 - 40 {100 - 40 80 ns
5 - 300 | 600 - 130 | 200
Three State L-HZ tpLZ 10 - 200 | 400 - 70 | 150
Propagation 15 - |190 |300 | - 60 | 120
Delay Time 5 | - Jwo [200 [ - | 70150
HZ-H tpZll 10 - 40 {120 - 40 80
15 - 30 |100 - 30 70 ns
5 - 210 |600 - 130 | 200
HZ-L tpZL 10 - 90 | 300 - 60 | 150
15 - 60 |200 - 40 | 120
Input Capacity CIN - 5 17.5 - 5(17.5 | pF
Output Disable Capacity | CouT - 30 | - - 30| - pF
IITCHING TIME TEST CIRCUIT
S.W
Vbp —="
| © '
—O—IN].
L3_J
IN2  oury
2 N 2 R=1kQ
< OUT2}— o
P.G. = INg
E D;Sll ouT3| o
P.G.; £IN= 500kHz E [ Iors: our
DUTY RATIO=50% 3 OUT4L o =+
DIS, CL=50pF
i"ss
-
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5024BP, TC5025BP

SWITCHING TIME TEST WAVEFORMS

WAVEFORM 1.
IN
ouT
TC5024BP; DISABLE="L"/TC5025BP;_DISABLE="H"
WAVEFORM 2. WAVEFORM 3.
20ns 20ns 20ns 20ns
1 — 90" v
57 ——m— Vpp 90? —‘ 57 DD
DISABLE h 50% K 50% DISABLE ] iof 0
—#| 10% 10%_ yes 0% 10% Vss
tpLZ tpZL tpLZ *tpZL
=V “':1: = Vph
ouT e 90% DD ouT s 90%
= SW=Vpp) o
(Sw VDD) 10% VoL ( DD 107 VOL
tpHZ tpZH N tpHZ tpZH
. v
ouT 90% /— Vou ouT 90% /— Vou
(SW=Vgg) /10% = Vgg (SW=Ysg) 0% vss
TC5024BP TC5025BP
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TCSOZ 6BP
SILICON MONOLITHIC

TC5026BP  DECADE COUNTER

TC5026BP is DECADE UP COUNTER with two reset
functions, RESET (9) and RESET (0) and can be used

as binary counter, quinary counter or decimal counter,|
When two inputs of RESET (0) are set to "H", the
content of counter is reset to 0 regardless of the

clock and when two inputs of RESET (9) are set to
"H", it is set to 9.

RESET (9) takes precedance over RESET (0). u
The outputs change their states at the falling edge N
of count inputs (INA and INB).

DIP14 (3D144-P)

ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT |
2— 1IN,
DC S ly Voltage A Vgs-0.5~ Vgs+20 \Y)
upply g DD ss ss oy a0
'Input Voltage VIN | Vss-0.5~Vpp+0.5 v 3—Rgq1) apf—1
Output Voltage Vour | Vss-0.5~Vpp+0.5 \Y ¢—Roz) Qc[—12 Vpp; 14
5 - R, b— 13 ;
DC Input Current 1IN *10 mA ow 4 Ves 7
6 —Ro(2) NC ;1,8
Power Dissipation Pp 300 mW
Storage Temperature s o
Range Tstg 65~150 € | TRUTH TABLE
Lead Temp./Time Tsol 260°C - 10sec RESET 7 COUNT MODE
INPUTS OUTPUTS
LOGIC DIAGRAM N, INp [Ron) Ro2) Rery)|Re2ifep Qe [3B|Q
* H |H |1 [» [o]o|s]L
Qa B Qc Qp * H |H|x |v|ofo|s]L
® x |* |H |8 |B|L|L|H
1 % | L |» | L COUNT
L L | % | L | = COUNT
T L % | % | L COUNT
{ KN » | L |L | * COUNT
J % Don’t care
D g D g T oo 7 g COUNT MODE A COUNT MODE B
INg CK CK —qcK CK COUNT [ OUTPUTS || coUNT| _OUTPUTS
RS j R E r I‘KR§ NO. faplacies || NO- jap Rc |RE |4a
0 LiL L o Llujn|L
g (o) ‘ VDD N FRE 1 |ilr|LlE
2 L|E|L 2 L|L|H|L
3 ERE 3 L1 |H|E
Ro1) 4 H|L |L ¢ LB |n|L
Rg(2) A , Separate 5 LiRIL 8
o mode 6 Lls|H|L
R . .
o) .. B ; INg should v |L|B|HIH
Ro(2 e be connected 8 H|L|L]|L
to Qp 9 H|L|L|H
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5026BP
RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD \i
Operating Temp. Topr =40 - 85 °c

ELECTRICAL CHARACTERISTICS (Vss=0v)
-40°C ° °
CHARACTERISTIC |SYMBOL|{TEST CONDITIONS| VDD 25°C 8°€C _lumr
(v)| MIN.| MAX.|MIN. | TYP.| MAX. | MIN. | MAX.
High Level | TouTI< LA 5 | 4.95| - |4.95|5.00] - | 4.95| -
Ourout Voltage VOH |yry = Vs, Vpp|10 | 9-95| - [9.95[10.00| - |09.95 -
P & i 15 |14.95 - 04.95115.00| - [14.95| - v
5 ~ |0.05 | - 0.00(0.05 | = |0.05
1I 1
Low Level VoL ouT!< IuA 1,0 | _ lo.05| - |0.00[0.05| - |0.05
Output Voltage VIN = Vss» VDD|35 | _ Jo.05 | - |0.00[0.05| - |0.05
Vo = 4.6V 5 | -0.2| - }0.16 - |-0.12] -
High Level 1 VOH = 9,5V 10 -0.5 - +0.4 - -0.3 -
Output Current O |vyog = 13.5Vv |15 | -1.4] - F1.2 - |-1.0| -
viy = Vss,VDD mA
VoL = 0.4V 5 | 0.5 - | 0.44 - |0.36| -
Low Level I VoL = 0.5V 10 1.3 - 1.1 - 0.9 -
Output Current OL lygy = 1.5V 15 | 3.6 - |3.0 - |2.4 -
VIN = Vss,VpD
VoyT=0.5V,4.5V| 5 | 3.5 - 3.5 2.75| - 3.5 | -
High Level Input v Voyr=1.0V,9.0v{10 | 7.0 - 7.0 5.5 - 7.0 -
Voltage i yoyr=1.5v,13.5v{15 |11.0 | - |11.0| 8.25| - [11.0| -
'T1oUT /< 1uA v
VoyT=0.5V,4.5V| 5 - 1.5 | - 2.25] 1.5 - 1.5
Low Level v VouT=1.0v,9.0vV|10 | - 3.0 | - 4.5 | 3.0 - |3.0
Input Voltage IL boyr=1.5v,13.5V[15 | - | 4.0 | - |6.75| 4.0 | - |4.0
1 IoyT!< LuA
Input | B Level] Ity | VIn = 18V 18 - 0.3| - 10-5] 0.3 - 1.0 N
Current| "L" Level| 11y |Vyp = OV 18 - |-0.3] - }-10-3/-0.3 - |-1.0
. 5 - 20 | - [0.005] 20 - 150
t_Cur-
gziisgzzsm;:ion Ipp | VIN = Vss,Vpp |10 | - | 40 | - |o.010| 40 - | 300 | pa
* 15 - 80 - |0.015| 80 - | 600
* All valid input combinations
SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0v, CL=50pF)
CHARACTERISTIC SYMBOL| TEST CONDITIONS JVm; MIN. | TYP. | MAX. UNIT
v
5 - 130 | 400
Output Rise Time tr 10 - 65 200
15 - 50 | 160
5 = 100 | 200 ns
Output Fall Time tf 10 - 50 100
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5026BP
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, CL=50pF)
CHARACTERISTIC SYMBOL TEST MIN. TYP. MAX. UNIT
CONDITIONS Vpp (V)
(LOW-HIGH) 5 - 340 750
Propagation Delay Time | tpLH 10 - 160 350
(INa, INp - @) 15 - 130 280
ns
- 6
(HIGH-LOW) 5 310 30
Propagation Delay Time | tpHL 10 - 150 330
(INa, INB - Q) 15 - 120 250
5 - 0 700
(LOW-HIGH) CoLH 3
Propagation Delay Time P 10 - 150 300
(R(0)> R(9) = @ 15 - 120 250 s
5 - 350 700
(HIGH-LOW)
Propagation Delay Time 10 - 150 300
tpHL
(ReoY> R(9) - Q@ 15 - 120 250
. . 5 20 -
Max. Clock Rise Time trp
10 2.5 - s
Max. Clock Fall Time tfd »
15 1.0 -
5 0.8 1.2 -
Max. Clock Frequency s 2 -
£ 10 1. . - z
(INa, INB) HAXD
15 2.0 3.2 -
5 - 250 500
Min. Reset Pulse Width (ﬁgsn 10 - 100 200 ns
15 - 75 150
Input Capacity CIN - 5 7.5 pF
SWITCHING TIME TEST CIRCUIT
TEST CIRCUIT 1 tpLH,tpHL(INA,INB-Q) TEST CIRCUIT 2 tpLH,tpHL(RQ,R9-Q)
£MAX4 ty

—E‘:: INA
P.G. INB QA

Cp= 50pF
CL= 50pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5026BP

SWITCHING TIME TEST WAVEFORMS

IN,, INg

Qv Q

WAVEFORM 2.

INp

R(0)

Qa Vv Qp

WAVEFORM 1. tpLH, tpHL (INy,INB - Q), fMaXp

20ns_ 20ns
poz 90% : \
i0% 0% 50%
troz tf
90% ! 90
50% 19
0%
tpL tpHL
B — —

tplH, tpHL [R(0),R(9) - Q], tw

Vpp

Vss
Von

VoL

Vpp

Vss
VoD

Vss
VoH

VoL
Vor

VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT C 5 02 B
SILICON MONOLITHIC T 7 P

TC5027BP BINARY COUNTER

TC5027BP is four bit binary up counter with the reset
function and since the clock for the first stage is
independent from the clock for the second through
the fourth stages, this can be used as binary, octal
or hexadecimal counter/divider.
When two inputs of RESET(0) are set to "H", the 1
content of counter is reset to 0 regardless of the 1
clock. The outputs change their states at the DIP 14 (3D14A-P)
falling edge of count inputs (INA, INB).
PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT 2 —INy Qa— 10
DC Supply Vol v Vs5-0.5 ~Vgs+20 v S S s
u oltage -0.5~
pPly g DD SS SS 5 —{Row) Qcp—12 vy, 14
Input Voltage VIN Vgs-0.5~Vpp+0.5 \ 6 —Ro(z) Qpf— 13 Vgg .7
{Output Voltage Voutr | Vss=0.5~Vpp+0.5 v Ne ig
DC Input Current IIN *10 mA
Power Dissipation Pp 300 mW TRUTH TABLE
Storage Temperature - ° RESET 7 COUNT MODE
Range Tstg -65~150 ¢ INPUTS OUTPUT
IN, IN R . |ap|acks |as
Lead Temp./Time Tsol 260°C - 10sec Ai B gm Rg‘z f \LC TB “
e L * COUNT
LOGIC DIAGRAM a - T COUNT
% Dorn’t care
Qa QB Qc Qp COUNT MODE A COUNT MODE B
© COUNT | OUTPUTS || COUNT| _OUTPUTS
NO. lgnlapieall NO- lp (&claB|a
A 0 L1 L 0 Lz
1 L|L|H 1 L|L|L &
2 L|B|L 2 L|L|H]|L
3 L|H|H 3 L|L|H]|E
> g > d S T A H{L|L 4 L{H|L|L
n oK K X K ‘5 H|L|H 5 L|H|L|E
Na - 6 H|H|L 6 L[H|H|L
R l R K g Eg v |E|E|H 7 |L|H|E|E
: E H|L|L]|L
II“B@ : ‘ A ; Separate : FRE? t :
mode.
10 {BE|L|E]|L
5, INg snoula =
Ro1) e . be connected 1 HIL|HE
. %o ap. 12 |E|H|L|L
Rorz) (&) 13 |H |[E |L |H
1¢ [H|H|BE]L
15 |H |H |H|E
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5027BP

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VDD 3 - 18 \J
Input Voltage VIN 0 - VDD v
Operating Temp. Topr | -40 - 85 °c

ELECTRICAL CHALACTERISTICS (Vss=0V)
[Vpp]__—40°C 25°C °
CHARACTERISTIC SYMBOL|TEST CONDITIONS| VDD > 85°¢C UNIT
(v) | MIN.| MAX. MIN. { TYP.| MAX. | MIN. | MAX.
514.95| - 4.95 5.00 - 4,95 -
1 |
High Level Vo |yoUT oA 110 |9.95| - | 9.95/10.00 - | 9.95| -
Output Voltage IN = VSS»>VDD | 15 114.95| - |14.95/15.00 - |14.95 - v
Low Level vou [1ouri<baa g | D003 T | olog 0l0s| - 10703
Output Voltage VIN = Vss,VDD 15| - 0.05| - 0.00 0.05{ - ,0.05
Vog = 4.6V 5|-0.2| - [-0.16 - 1-0.12| -
High Level Igg |VoH = 9.5V 10| -0.5| - {-0.4 - |-0.3 | -
Output Current VoH = 13.5V 15 1 -1.4 - -1.2 - |-1.0| -
VIN = Vss,VDpD nA
VoL = 0.4V 5]0.52] - | 0.44 - [o.36 -
Low Level ToL VoL = 0.5V 101.3 - 1.1 - 0.9 | -
Output Current VoL = 1.5V 15(3.6 | - | 3.0 - 2.4 -
VIN = V55,Vpp
Voyur=0.5V,4.5V| 5| 3.5] - | 3.512.75| - | 3.5 -
High Level Input{ Viy Vour=1.0V,9.0v| 10| 7.0| - 7.0 [5.5 - 7.0 | -
Voltage VoyTr=1.5V,135V| 15| 11.0 - 11.0 | 8.25 - |11.0 -
1TOUT < 1uA
Vour=0.5V,4.5V| 5| - | 1.5 | - |2.25]1.5 | - | 1.5] ¥
Low Level Vpy |VOUT=1.0V,9.0v| 10| - 3.0 | - |, s [3.0 | - | 3.0
Input Voltage Voyr=1.5V,13.5¢ 15| - | 4.0 | - J¢'I5) 4.0 | - | 4.0
1 Toyt < 1pA
Input | H" Level] I1n | viy = 18V 18 - 0.3 - [10-5]0.3 | - 1.0
Current| "M Level| ITL | VIL = OV 18| - |-0.3 - F10-5/-0.3 = [-1.0]4
. 5] - 20 - 10.005 20 - 150
Quiescent Ipp |y
IN = Vss,Vpp | 10| - 40 - |o.010{ 40 - 300 | uA
S ly C t
PPy turrenm * 15 - | 80| - lo.015 80 | - | 600
*All valid input combinations
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0vV, CL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITIONS ‘(ID])) MIN. TYP. MAX. UNIT
v
5 - 130 400
Output Rise Time tr 10 - 65 200
15 - 50 160
ns
5 - 100 200
Output Fall Time tf 10 - 50 100
15 - 40 80
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC5027BP
JITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50PF)
CHARACTERISTIC SYMBOL TEST
CONDITIONS VDD MIN. TYP. MAX. UNIT
Low-High) Propagation| ¢t LH ) 5 - 340 750
elay Time P 10 - 160 350
INy, INg - Q) 15 - 130 280
iigh-Low) Propagation t 5 - 310 650 ns
2lay Time PHL 10 - 150 330
INA,INg - Q) 15 - 120 250
iigh-Low) Propagation| 5 - 250 700
2lay Time pHL 10 - 120 300 ns
0 - Q) 15 - 100 250
ax. Clock Rise Time tré > 20 - -
ax. Clock Fall Time t 10 2.5 - - us
fé 15 1.0 - -
ax. Clock Frequency £ 5 0.8 1.2 -
[Na, INg) MAXé 10 1.5 2.5 - Mz
N 15 2.0 3.2 -
in. Reset Pulse t, 5 - 250 500
Width 10 - 110 200 ns
(RESET) 15 - 80 | 150
wput Capacitance CTN - 5 - PF
WITCHING TIME TEST CIRCUITS
iST CIRCUIT 1. tpLH’ tpHL (INA,INB—Q) TEST CIRCUIT 2. cpHL (RO—Q), tw
fMAX@-1
VDD
P.G. *[ o o JIN,  Q, P.G.1
o IN Q
B BI—0
R Q.l—0 |
RO(l) QC
0(2) “p[—° P.G.2
C,=50_F
. Veg l L P
: PULSE GENERATOR
WITCHING TIME TEST WAVEFORMS
I -
AVEFORM 1. €, T (IN,, TNG=Q), g
20ns 20ns
INA’ INB
QA ~ QD
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TC5027BP

SWITCHING TIME TEST WAVEFORMS

WAVEFORM 2.  tpHL (Rg - Q), ty ,
20ns 20ns
. 90% 507
A 10% 107
20ns

RO (1) *RO(2)

20ns

20ns_

__,20ns

%yss
v,
90% 90% o
Qs ~ QD ! 5gz7 / 50%
10 T 0%
tr ts VoL
tpHL, tpHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA —
C2MOS DIGITAL INTEGRATED CIRCUIT TCsongP
SILICON MONOLITHIC

TC5029BP QUAD 2-INPUT NAND GATE WITH N-CHANNEL OPEN DRAIN OUTPUT

TC5029BP contains four circuits of 2 input NAND gates
having its respective outputs of N-channel open drain
structure.

Since the drain voltage of output transistors are
guaranteed up to 26 volts, these can be used for wide
range of applications such as level shifters and
drivers, and the wired OR arrangement is also easily
obtained. Please utilize these for level shifters DIF 14 (3D144—P)

for P-channel MOS, controlling analog switches of

positive/negative power supplies, etc.

PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATINGS

VoD
CHARACTERISTIC SYMBOL RATING UNIT
14)13]12 |11 {20 9| 8]
DC Supply Voltage Vpp Vgg-0.5~Vgs+20 v
Input Voltage VIN Vgs=0.5~Vpp+0.5 \% B x x B
4 A
Output Voltage Voyr | Vss~0.5~Vgs+26 \Y >
DC Input Current IIN $10 mA 4 x x 4
B B
Power Dissipation Pp 300 mW
Storage Temperature Tstg —65~150 °c 1[ 2[ 3| 4|5 ls |7|
Range Vse
Lead Temp./Time Tsol 26