
M27C1001
SGS-THOMSON

1024K (128K x 8) CMOS UV EPROM - OTP ROM

■ JEDEC PIN OUT.

■ VERY FAST ACCESS TIME : 120 ns.

■ COM PATIBLE W ITH HIGH SPEED M ICRO
PROCESSORS, ZE RO  W AIT STATE.

■ LOW POWER "CM OS" CO NSUM PTIO N :
_ Active Current 35m A
_ Standby Current 200 jiA

■ PROGRAMMING VO LTAG E 12.75V.

■ ELECTRONIC S IG NATURE FOR AUTOM ATED 
PROGRAM M ING.

■ PROGRAMMING TIM ES O F AROUND 12 SEC
ONDS (PRESTO II ALG ORITHM ).

DESCRIPTIO N
The M27C1001 is a high speed 1 M bit u ltravio let 
erasable and e lectrica lly  p rogram m able  EPROM 
ideally suited for 8-b it m icroprocessor system s re
quiring large program s.
It is organized as 131,072 w ords by 8 bits, and 
housed in a 32 pin W indow  C eram ic Frit-Seal 
package.
The transparent lid a llow s the user to expose the 
chip to u ltravio let light to erase the b it pattern. A 
new pattern can then be w ritten to the device by 
fo llow ing the program m ing procedure.
In order to m eet production requirem ents (cost 
effective solution o r SMD), th is  product is also 
offered in a plastic  package, e ither P lastic DIP or 
PLCC, for One T im e P rogram m ing only.

PIN FUNCTIO NS
A O -A 1 6 A D D R E S S  IN P U T
C E C H IP  E N A B L E
O E O U T P U T  E N A B L E
P G M P R O G R A M
0 0 - 0 7 D A T A  IN P U T /O U T P U T

NC N O N  C O N N E C T E D

Vcc + 5 V  P O W E R  S U P P L Y

Vpp P R O G R A M M IN G  V O L T A G E

Figure 1. Pin C onnection
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M27C1001

Figure 2 : B lock D iagram

PGM
OE
CE

(

a 0 'a 16 
ADDRESS I  

INPUTS )

\

vpp a
Vcc o- DATA OUTPUTS 

00- 07
GND a

VR000608

A BS O LU TE  M A XIM U M  RATING S
Symbol Parameter Value Unit

V, Inpu t o r  O u tp u t vo lta g e s  w ith  re sp e c t to  g ro u n d -0 .6  to  +7 .0 V

V p p S u p p ly  v o lta g e  w ith  re sp e c t to  g ro u n d -0 .6  t o +1 4 .0 V

V A 9 V o lta g e  on  A 9  w ith  re sp e c t to  g ro u n d -0 .6  to  + 13 .5 V

V cc S u p p ly  v o lta g e  w ith  re sp e c t to  g ro u n d -0 .6  to  +7 .0 V

T b ia s T e m p e ra tu re  ra n g e  u n d e r b ias -50  t o +1 25 °c
T s tg S to ra g e  te m p e ra tu re  ra nge -6 5  t o +1 50 °c

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability.

O P ER ATIN G  M O DES

MODE
PINS

CE OE A9 PGM V p p OUTPUT

READ L L X X Vcc D o u t

OUTPUT DISABLE L H X X Vcc HIGH Z

STANDBY H X X X Vcc HIGH Z

PROGRAM L X X L V p p D in

PROGRAM VERIFY L L X H Vpp D o u t

PROGRAM INHIBIT H X X X V p p HIGH Z

ELECTRONIC SIGNATURE L L VH H Vcc CODE

NOTE : X = Don’t care ; Vh = 12V ± 0.5V ; H = High ; L = Low

2/11 tZ7  SGS-THOMSON
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M27C1001

READ O PERATIO N  
DC AND AC C O ND ITIO N S

SELECTION CODE F1 F6 F7 F3

O p e ra tin g  T e m p e ra tu re  R an ge 0 to  +7CTC ■40 to  +8 5  O -40 to  +105°C -4 0  to  +125°C
SELECTION CODE

(E xa m p le  fo r 0°C to  70°C O pe r. T e m p . R an ge) 12X F1,15X F1,20X F1, 25XF1 12F1,15F1, 20F1, 25F1

V cc 5 V  ± 5 % 5 V  ± 10 %

NOTE : "F" stands fo r ceram ic package. P lastic packaged device code features B,M or C. 

DC AND O PER ATIN G  C H A R A C TE R IST IC S  (F1 AND F6 D EVICES)

Symbol Parameter Test Condition
Values

Unit
Min Max

Ili Inpu t L e a ka g e  C u rre n t V in = 0V  to  V cc -10 10 pA

Ilo O u tp u t L e a ka g e  C u rre n t V in = 0 V  to  V cc -10 10 pA

Icci V cc  A c tive  C u rre n t C E = O E = V il, Iout = 0 m A  
(F = 5 M H z) 35 m A

Icc2 V cc  S ta n d b y  C u rre n t - T T L X>II
ILUlo

1 m A

IC C 3  (4) V cc  S ta n d b y  C u rre n t - C M O S C E  > V c c  - 0 .2  V 20 0 pA

IPP1 V pp R ead  C u rre n t oo>IICLQ.
>

10 m a

V|L Inpu t Lo w  V o lta g e -0 .3 0 .8 V

V|H Inpu t H igh  V o lta g e 2 .0 V c c + 1 .0 V

V 0 L O u tp u t Lo w  V o lta g e Iol = 2.1 m A 0 .4 V

V q H O u tp u t H igh  V o lta g e Ioh = -4 0 0 p A  
Ioh = -1 0 0 |iA

2 .4
V cc -0 .7

V

AC C HA R AC TE RISTIC S

Symbol Parameter Test
condition

M27C1001

Unit-12 -15 -20 -25

Min Max Min Max Min Max Min Max

tACC A d d re s s  O u tp u t D e la y C E = “O E = V il 120 150 200 25 0 ns

tCE C E  to  O u tp u t D e lay O E = V il 120 150 200 250 ns

tOE O E  to  O u tp u t D e lay C E = V il 60 65 70 100 ns

tDF(2) O E  H igh  to  O u tp u t F lo a t C E = V il 0 40 0 50 0 60 0 60 ns

tOH
O u tp u t H o ld  fro m __
A d d re s s , C E  o r O E  
W h ic h e v e r o c cu re d  f irs t

C E = O E = V il 0 0 0 0 ns

c a p a c i t a n c e <3>
(Ta  = 25 ”C, f = 1MHz)

Symbol Parameter Test Condition Min Typ Max Unit

C|N Inpu t C a p a c ita n ce V in  = o v 4 6 PF

COUT O u tp u t C a p a c ita n c e V o u t  =  O V 8 12 PF

NOTES : 1. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. This parameter is only sampled and not 100 % tested. Output Float is defined as the point where data is no 

longer driven (see timing diagram).
3. This parameter is only sampled and not 100 % tested.
4. From date code 9112.
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M27C1001

AC TE S T C O ND ITIO N S
Input R ise and Fall T im es : < 20ns
Input Pulse Levels : 0 .45 to 2.4V

Tim ing M easurem ent Reference Levels : 
Inputs : 0.8 and 2V  - Outputs : 0.8 and 2V

Figure 3 : AC  Testing  In put/O utput W aveform Figure 4 : A C  Testing Load C ircuit

1.3V

3.3k A

DEVICE
UNDER
TEST i ------O OUT

CL=100pF

CL INCLUDES JIG C A PA C ITA NC E VR000610

Figure 5 : AC W aveform s

NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested. ___
3. OE may be delayed up to tcE - toE after the falling edge CE without impact on tcE.
4. tDF is specified from OE or CE whichever occurs first.
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M27C1001

DEVICE O P E R A TIO N
The m odes of operation of the M27C1001 are 
listed in the O perating M odes table. A  s ingle 5V 
power supply is required in the  read mode. A ll 
inputs are TTL levels except for Vpp and 12V on 
A9 for E lectron ic S ignature.
READ M ODE
The M27C1001 has tw o contro l functions, both of 
which m ust be log ica lly  active in order to obtain 
data a t the  outputs. Chip Enable (CE) is the 
pow er contro l and should  be used for device se
lection. O utpu t Enable (OE) is the output control 
and should be used to gate data to the output 
pins, independent o f device selection. Assum ing 
tha t the addresses are stable, the address access 
tim e (tAcc) is equal to  the de lay from  CE to output 
(tcE). Data is availab le at the output after a delay 
of tpE from  the fa lling  edge of OE, assum ing tha t 
CE has been low and the addresses have been 
stable for at least tACC-toE-

S TAN D BY  M ODE
The M27C1001 has a s tandby m ode w hich re
duces the active curren t from  35 mA to 0.2 mA 
(from date code 9044). The M27C1001 is placed 
in the s tandby m ode by applying a CM O S high 
s ignal to  the CE input. W hen in the standby 
mode, the  outputs are in a high im pedance state, 
independent of the O E input.
TW O  LINE O U TP U T CO NTRO L
Because EPRO M s are usually used in larger 
m em ory arrays, th is  p roduct features a 2 line con
trol function w hich accom m odates the use of 
m ultip le m em ory connection. The two line contro l 
function a llow s :
a) the low est possib le  m em ory power dissipation,
b) com ple te  assurance tha t output bus contention 
w ill not occur.
For the m ost e ffic ient use of these tw o control 
lines, CE should be decoded and used as the 
prim ary device selecting function, w hile  OE 
should be m ade a com m on connection to all de 
vices in the  array and connected to the READ line 
from the system  contro l bus. This ensures tha t all 
dese lected m em ory dev ices are in the ir low 
pow er standby m ode and tha t the output pins are 
only active when da ta  is required from  a particu lar 
m em ory device.
SYSTEM  C O NS ID E R A TIO N S
The pow er sw itch ing characteris tics  o f C M O S-E4 
EPRO M s require carefu l decoupling of the de 
vices.

The supply current, lCc, has three segm ents that 
are of in terest to the system  d e s ig n e r : the s tand
by curren t level, the active current level, and tran 
s ient current peaks tha t are produced by the fa ll
ing and rising edges o f CE. The m agnitude of the 
trans ien t current peaks is dependent on the capa
citive and inductive loading of the device at the 
output. The associated trans ien t vo ltage peaks 
can be suppressed by com ply ing w ith the two line 
outpu t contro l and by properly se lected decoup
ling capacitors. It is recom m ended tha t a 1|iF ce 
ram ic capacitor be used on every device between 
Vcc and GND. This should be a high frequency 
capacitor of low inherent inductance and should 
be p laced as c lose to the device as possible. In 
addition, a 4 .7jiF bu lk e lectro ly tic  capacitor should 
be used between VCc and GND for every eight 
devices. The bu lk capacitor shou ld  be located 
near the pow er supply connection point. The pur
pose of the bu lk  capacitor is to overcom e the vo lt
age drop caused by the inductive effects of PCB 
traces.
P RO G R AM M ING
Caution : exceeding 14V on Vpp pin will perma
nently damage the M27C1001.
W hen delivered (and after each erasure for UV 
EPRO M ), all bits of the  M27C1001 are in the "1" 
state. Data is in troduced by selective ly pro
gram m ing "Os" into the desired bit locations. A l
though only "Os" w ill be program m ed, both "1s" 
and "Os" can be present in the data  word. The 
only w ay to change a "0" to a "1" is by die expo
sition to u ltravio le t light (UV EPROM). The 
M 27C 1001 is in the program m ing m ode when Vpp 
input is at 12.75V, and CE and PGM are at TTL- 
low. The data  to be program m ed is applied 8 bits 
in paralle l to  the data  output pins. The levels re
quired for the address and data  inputs are TTL. 
Vcc is specified to be 6.25V  ± 0.25V.
PRESTO  II P RO G R AM M ING  ALG O RITHM
PRESTO  II P rogram m ing A lgorithm  allows the 
w hole  array to be program m ed, w ith a guaran
teed m argin, in around 12 seconds. Program m ing 
w ith  PRESTO  II involves in applying a sequence 
of 100 m icroseconds program  pulses to each byte 
until a correct verify  occurs. During program m ing 
and verify  operation, a M ARG IN M ODE circu it is 
autom atica lly  activated in order to guarantee tha t 
each cell is program m ed w ith enough margin. No 
overprogram  pulse is applied since the verify in 
M ARG IN M O DE provides necessary margin to 
each program m ed cell.
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M27C1001

DEVICE O P ER ATIO N  (Continued)
PRO G RAM  INHIBIT
P rogram m ing of m ultip le M 27C 1001s in paralle l 
w ith d ifferent data is also easily  accom plished. 
Except fo r CE, all like inputs including OE of the 
para lle l M27C1001 m ay be com m on. A  TTL low 
level pulse applied to a M 27C 1001 ’s CE input, 
w ith PGM low and Vpp at 12.75V, w ill program  
that M 27C 1001. A  high level CE input inhibits the 
o ther M 27C1001s from being program m ed.
PRO G RAM  VER IFY
A verify  (read) should be perform ed on the pro
gram m ed bits to determ ine tha t they  were correc t
ly program m ed. The verify  is accom plished w ith 
CE and OE at V il, PGM at V ih, V PP at 12.75V and 
V cc  at 6.25V.
ELEC TR O NIC  S IG NATURE
The E lectron ic S ignature m ode a llows the reading 
out of a b inary code from  an EPROM  that will 
identify  its m anufacturer and type. This m ode is 
in tended fo r use by program m ing equ ipm ent to 
autom atica lly  match the device to be program m ed 
w ith its corresponding program m ing a lgorithm . 
Th is m ode is functional in the 25°C ± 5°C am bient 
tem perature  range tha t is required w hen pro
gram m ing the M27C1001 w ith Vpp = V cc = 5V. 
To activate th is mode, the program m ing equ ip
m ent m ust force 11.5V to 12.5V on address line 
A9 of the M 27C 1001, w ith Vpp=Vcc=5V. Two 
identifie r bytes m ay then be sequenced from  the 
device outputs by togg ling address line AO from 
V il to V ih. All o ther address lines m ust be held at 
Vil during E lectronic S ignature  mode.

Byte 0 (A0=Vil) represents the m anufacturer 
code and byte 1 (A0=Vih) the device identifie r 
code. For the S G S-THO M SO N M 27C1001, 
these two iden tifie r bytes are given here below, 
and can be read-out on outputs 0 0  to 07.
ERASURE O P ER ATIO N  (applies to  UV  
EPROM )
The erasure characteris tics  of the M27C1001 is 
such tha t erasure begins when the cells are ex
posed to ligh t w ith w ave lengths shorter than ap 
proxim ate ly 4000 A ngstrom . It should be noted 
that sun light and som e type of fluorescent lam ps 
have w ave leng ths in the 3000-4000 A range. 
Research shows that constant exposure to room 
level fluorescent lighting could erase a typ ica l 
M27C1001 in about 3 years, while  it w ould take 
approxim ate ly  1 w eek to cause erasure w hen ex
posed to d irect sunlight. If the M27C1001 is to be 
exposed to these  types of lighting conditions for 
extended periods of tim e, it is suggested that 
opaque labels be put over the M27C1001 w indow  
to p revent unin tentiona l erasure. The recom 
m ended erasure procedure for the M27C1001 is 
exposure to short wave ultravio let light which has 
a w ave length  o f 2537 A. The integrated dose (i.e. 
UV intensity x exposure time) for erasure should 
be a m in im um  of 15 W -sec/cm 2. The erasure tim e 
w ith th is  dosage is approxim ate ly 15 to 20 
m inutes using an u ltrav io le t lamp w ith 12000 
uW /cm 2 pow er rating. The M27C1001 should be 
placed w ith in  2.5 cm (1 inch) of the lam p tubes 
during the erasure. Som e lam ps have a filte r on 
the ir tubes w hich should be rem oved before 
erasure.

E LEC TR O NIC  S IG N ATUR E  M O DE

IDENTIFIER
PINS

A 0 0 7 0 6 0 5 0 4 0 3 0 2 01 o o H ex

M A N U F A C T U R E R  C O D E V il 0 0 1 0 0 0 0 0 20

D E V IC E  C O D E V ih 0 0 0 0 0 1 0 1 05

NOTE : A9 = 12V ± 0.5V ; CE = OE = V il , A1 - A8, A10 - A16 = V il ; V PP = Vcc = 5V
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M27C1001

PRO G R A M M IN G  O P ER ATIO N
(Ta = 25°C ± 5°C, Vcc(1) = 6.25V  ± 0.25V, Vpp(1) = 12.75V ± 0.25V) 
DC AND O P ER ATIN G  C H A R A C TE R IST IC S

Symbol Parameter Test Condition Values
Unit(see  no te  1) Min Max

Ili Inpu t C u rre n t (A ll Inpu ts ) V in = V il o r V ih 10 pA

V,L Inpu t Lo w  Le ve l (A ll Inpu ts ) -0.1 0 .8 V

ViH Inpu t H igh  Le ve l 2 .4 V c c + 0 .5 V

VOL O u tp u t Lo w  V o lta g e  D u rin g  
V e rify Iol = 2.1 m A 0 .4 5 V

VoH O u tp u t H igh  V o lta g e  D u rin g  
V e rify Ioh = -4 0 0 p A 2 .4 V

ICC2 V c c  S u p p ly  C u rre n t 50 m A

IPP2 Vpp S u p p ly  C u rre n t (p ro g ra m ) C E  = V il 50 m A

V|D A 9  E le c tro n ic  S ig n a tu re  V o lta g e 11 .5 12 .5 V

AC C H A R AC TE RIST IC S

Symbol Parameter Test Condition Values
Unit(see  no te  1) Min Max

tAS A d d re s s  S e tu p  T im e 2 ps

t0ES O E  S e tu p  T im e 2 ps

tDS D a ta  S e tu p  T im e 2 ps

tAH A d d re s s  H o ld  T im e 0 ps

tDH D a ta  H o ld  T im e 2 ps

tDFP(2)
O u tp u t E n a b le  O u tp u t F loa t 
D e lay 0 130 ns

tVPS V pp S e tu p  T im e 2 ps

tvcs V c c  S e tu p  T im e 2 ps

tCES C E  S e tu p  T im e 2 ps

tpw
P G M  In itia l P ro g ra m  P u lse  
W id th 95 105 ps

tOE D a ta  V a lid  fro m  O E 100 ns

NOTES : 1. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. This parameter is only sampled and not 100 % tested. Output Float is defined as the point where data is no 

longer driven (see timing diagram).

£ Z 7  SGS-THOMSON
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M27C1001

P RO G R A M M IN G  O P ER ATIO N  (Continued)

Figure 6 : Program m ing W aveform s

age transients which can damage the device.

SGS-THOMSON
M(S^©i[LI(g¥GM[](£S

8/11



M27C1001

PRO G R A M M IN G  O P ER ATIO N  (Continued)

Figure 7 : P RESTO  II Program m ing A lgorithm  Flow Chart

r r z  SGS-THOMSON
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M27C1001

O R DE R IN G  IN FO R M A TIO N  - UV EPROM
Part Number Access Time Supply Voltage Temp. Range Package

M 27C 1 001  - 12XF1 120 ns 5 V ± 5% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  - 15XF1 150 ns 5 V ± 5% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  -2 0 X F 1 20 0  ns 5 V ± 5% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  -2 5 X F 1 25 0  ns 5 V ± 5 % 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  - 12F1 120 ns 5 V ± 10% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  - 15F1 150 ns 5 V ± 10% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  -2 0 F 1 20 0  ns 5 V ± 10% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  -2 5 F 1 25 0  ns 5 V ± 10% 0°C to  +70°C F D IP 3 2 -W

M 27C 1 001  - 12 X F 6 120 ns 5 V ± 5 % -40°C  to  +85°C F D IP 3 2 -W

M 27C 1 001  - 15 X F 6 150 ns 5 V ± 5 % -4 0 °C to  +85°C F D IP 3 2 -W

M 27C 1 001  - 15F6 150 ns 5 V ± 10% -40°C  to  +85°C F D IP 3 2 -W

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.

P AC K AG E M E C H A N IC AL DATA

Figure 8 : 32-P IN  W IN D O W  CER A M IC  DUAL IN LINE FR IT-SEAL

r z T  SGS-THOMSON
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M27C1001

O R DE R IN G  INFO RM ATIO N - OTP ROM
Part Number Access Time Supply Voltage Temp. Range Package

M 2 7 C 1 0 0 1 -1 5 X B 1 150 ns 5 V ±  5% 0°C to  +70°C P D IP 3 2

M 2 7 C 1 0 0 1 -2 0 X B 1 200  ns 5 V ±  5% 0°C to  +70°C P D IP 3 2

M 27 C 1 0 0 1 -1 5 B 1 150 ns 5 V ±  10% 0°C to  +70°C P D IP 3 2

M 27 C 1 0 0 1 -2 0 B 1 20 0  ns 5 V ±  10% 0°C to  +70°C P D IP 32

M 2 7 C 1 0 0 1 -1 5 X B 6 150 ns 5 V ±  5% -40° C to  +85°C P D IP 3 2

M 2 7 C 1 0 0 1 -1 5 X C 1 150 ns 5 V ±  5% 0°C to  +70°C P L C C 3 2

M 2 7 C 1 0 0 1 -2 0 X C 1 20 0  ns 5 V ±  5% 0°C to  +70°C P L C C 3 2

M 2 7 C 1 0 0 1 -1 5 C 1 150 ns 5 V ±  10% 0°C to  +70°C P L C C 3 2

M 2 7 C 1 0 0 1 -2 0 C 1 20 0  ns 5 V +  10% 0°C to  +70°C P L C C 3 2

M 2 7 C 1 001 -1 5 X C 6 150 ns 5 V +  5% -4 0 °C to  +85°C P L C C 3 2

Note : Consult your nearest SGS-THOMSON sales office for availability of other combination.

PAC K AG E  M E CH A N IC AL DATA - OTP ROM  
Figure 9 : 32-PIN  PLASTIC  DIP

■ l^ j l^ j i r zp  l? q ? r j x

elJ— l«»|«B B1 <
\*------------------------ 15 e q u a l  s p a c e s  @ -------------

2 .5 4
0.100

Dim.
m m inches

Min Typ Max Min Typ Max

A

A1 0.38 0.015

B 0.46 0.018
B1 0.20 0.30 0.008 0.012

B2 1.27 0.050

C
D 42.04 1.655

E 15.24 0.600
e 2.54 0.100

e3 35.60 1.400
e4 15.24 15.88 0.600 0.625
F 13.97 0.550
I 4.83 0.190
L 3.18 3.43 0.125 0.135

Figure 10 : 32-LEA D  PLASTIC  LEADED C HIP  CAR R IER

i r
Dim.

mm inches

Min Typ M ax Min Typ Max

A 3.04 3.55 .120 .140

A1 1.96 2.41 .078 .095
B 0.33 0.53 .013 .021

B1 0.66 0.81 .026 .032
D 12.31 12.57 .485 .495

D1 11.36 11.50 .447 .453
D2 9.90 10.92 .390 .430

E 14.85 15.11 .585 .595

E1 13.89 14.04 .547 .553
E2 12.44 13.46 .490 .530

rz r;  sgs-thomson
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