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&4 VDDIO S ALFNHIRL /O 51 {1k ik 100 mA )35 LI,
& 2-1 iR

A& 2-1. VDDIO Ha.Jit FR ]

Ippio x = 100 mA

Vopio x
1/0 Pins

PSoC

L

Jead sk, % 100 51 A1 68 Sl HIES 4, WTLLK 100 mA KIS H
TENT 5L VDDIO AN 5 4L, b 2-2 s,

& 2-2. 1/0 B BB KR 1

Ipins =100 mA

Tl
Lr

VDDIO X
1/0 Pins

PSoC
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o
w
o
=
x
w
=~ = e
g g
T =o &
= =< .
5 33 &
w w o asﬂ_ﬂ.
g 29 03%%
¢ e L<aa
= = E =5 82060
o 00900023z goggo
o aaoaoa oQ aooa
egeeeee == 228¢e3
FOTPNOCBRA N0 EEBEA
NONAN ANV 440 N0 SO SO0
o >ao000000a>>>0000>
% 0 8 8@ &8 08 @ @8 @ 0 @ 6 @ @ @ @O
@ O OO T M N A0 D 0MNO LW MmN
O W ©OW O© © O OO WL LW LWLW
(TRACEDATA[2], GPIO) P2[6] | 1 | | 510
(TRACEDATA[3], GPIO) P2[7] | 2 504|
(12C0: SCL, SIO) P12[4] |a 3 AN ) 498
(12C0: SDA, SIO) P12[5] b 4 i ey YDIBI© 480)
VSSB to 1/0 supply 47
FS association o
IND b 6 46 0|
VBOOST | 7 450
VBAT | 8 448
VSSD 9 QFN 430
XRES P10 (TOP VIEW) 424
(TMS, SWDIO, GPIO) P1[0] p11 418
(TCK, SWDCK, GPIO) P1[1] @12 400
(Configurable XRES, GPIO) P1[2] p13 390
(TDO, SWV, GPIO) P1[3] p14 388
(TDI, GPIO) P1[4] 15 378
(NTRST, GPIO) P1[5] 16 368
VDDIOL 17, 358
WO O —dNMITWHDON 0O N M
= NANANNNNNNNNOMOO®MN O
0 0 0 0 0 0 B OO B 0 0 0 0 0 00
OESEBNE Q289 A9 AN 0T D
FroNRT548088RR¢9R%
E\&n.n.n.n. >>>0 0  ——~ —~ ~ ~
28000% S0reracs
000 o O
¢eedeg gococac
287) eI R
£ - X TtgguUaga
ca SZ88¢fz2%%
og 28755888
o o X 1020
a0 N ¥ I
22 T g o
== 2
S g

R
N QFN 3¢ F Lt
ffEs. BE2HRER,
4. {EARG USB #fF L, ST “Hafi ”

EREHCT
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(VSSD) , LA3kPE
i 2 I AN72845 — QFN 23441 it-45 7 .«

B 2-3. 68-QFN #1431 Ji5)-45 9

BANU. AR

(DNU) RF. K| DA R

ERE. ISR R B, )%

PO[3] (GPIO, OPAMPO-, EXTREFO)
PO[2] (GPIO, OPAMPO+, SAR1 EXTREF)

PO[1] (GPIO, OPAMPOOUT)

PO[0] (GPIO, OPAMP20UT)

P12[3] (SIO)

P12[2] (SIO)

VSSD

VDDA

VSSA

VCCA

P15[3] (GPIO, KHZ XTAL: XI)

P15[2] (GPIO, KHZ XTAL: XO)

P12[1] (SIO, 12C1: SDA)

P12[0] (SIO, 12C1: SCL)

P3[7] (GPIO, OPAMP30UT)

P3[6] (GPIO, OPAMP10UT)

VDDIO3

AR A T LB AR, AN BEAEHE BT T
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(TRACEDATA[1], GPIO) P2[5]

& 2-4. 100-TQFP 284195 4>

g

Eo

<

i

Q0 S8
< < I
oo oo
5o 5% 5 G
CS0002 200600 86000000
aoooaogp@aaaion
CRLLLL==0000

e =D Yo =000

T ON A0 R KON AS Q0 Q

NAAT AN T0000 QNOFTT ITSITT O O
aoaooac0oQaAaOa>>>0a000a0040a
O BN~ OTONA OO~ O©IYTMNA O DO
® DN O NDHODHD OO DD XO D WD 00 ~~

(TRACEDATA[2], GPIO) P2[6]
(TRACEDATA[3], GPIO) P2[7]
(12C0: SCL, SIO) P12[4]
(12C0: SDA, SIO) P12[5]

Lines show VDDIO
to 1/O supply
association

(GPIO) P6[4]
(GPIO) P6[5]
(GPIO) P6[6]
(GPIO) P6[7]
VSSB
IND
VBOOST
VBAT TQFP
VSSD
XRES
(GPIO) P5[0]
(GPIO) P5[1]
(GPIO) P5[2]
(GPIO) P5[3]
(TMS, SWDIO, GPIO) P1[0]
(TCK, SWDCK, GPIO) P1[1]
(Configurable XRES, GPIO) P1[2]
(TDO, SWV, GPIO) P1[3]
(TDI, GPIO) P1[4]
(NTRST'GPIO)PI[S] oomo‘—cmmvmwr\oomoﬁmmgm ~
NANOMOOMOOMOHOMOHOOH OMOHO O T < S S R
S EEE LT R eEEFa202285 35855
a FLoadgge2g ga et
0050000085 2 59202008
Lo O0OOOe A 00000
SEERE s S=38Fs¢
s SFEELE S
g9 Rk 888
28 T
= = I s [
= =
[N 3
R 2-1. Vppio % O 31 HIKI 4 A
VDDIO i O 5]
VDDIOO PO[7:0]. P4[7:0]. P12[3:2]
VDDIO1 P1[7:0]. P5[7:0]. P12[7:6]
VDDIO2 P2[7:0]. P6[7:0]. P12[5:4]. P15[5:4]
VDDIO3 P3[7:0]. P12[1:0]. P15[3:0]
VDDD P15[7:6] (USB D+. D-)
VERE:
5. 7EAN USB MI#HE L, 51T “iE21fEH 7 (DNU) CIRZS. Z%5] iR B 22

AYRS . 001-91764 I *B

O, OPAMP2+, SARO EXTREF)

&
a
s
<
o
o
[}

VDDIO3

(OPAMP1+, GPIO) P3[5]

VDDIOO
PO[3] (GPIO, OPAMPO-, EXTREFO0)
PO[2] (GPIO, OPAMPO+, SAR1 EXTREF)
PO[1] (GPIO, OPAMPOOUT)
PO[O] (GPIO, OPAMP20UT)
P4[1] (GPIO)
P4[0] (GPIO)
P12[3] (SIO)
P12[2] (SIO)
VSSD
VDDA
VSSA
VCCA

P15[3] (GPIO, KHZ XTAL: XI)
P15[2] (GPIO, KHZ XTAL: XO)
P12[1] (SIO, 12C1: SDA)
P12[0] (SIO, 12C1: SCL)

P3[7] (GPIO, OPAMP30UT)
P3[6] (GPIO, OPAMP10UT)
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# 2-2 WoRSE 99-ball WLCSP 36151 73 A T3 4 4 Vppo 51, KL, 5 100 5170 68 51 I AFAHIR], 7T LA 100 mA
1 BN EIS Vppio HIRI) 1/0 5] JIZH .

# 2-2. CSP 8|5 #i

BREVER 2 BREVIEA B FRAVJRA 2 FRAVJRA 2R
E5 P2[5] L2 VIO1 B2 P3[6] cs VIOO
G6 P2[6] K2 P1[6] B3 P3[7] D7 PO[4]
G5 P2[7] c9 P4[2] c3 P12[0] E7 PO[5]
H6 P12[4] ES P4[3] c4 P12[1] B9 PO[6]
K7 P12[5] K1 P1[7] E3 P15[2] D8 PO[7]
L8 P6[4] H2 P12[6] E4 P15[3] D9 P4[4]
J6 P6[5] F4 P12[7] Al NC F8 P4[5]
H5 P6[6] J1 P5[4] A9 NC F7 P4[6]
J5 P6[7] H1 P5[5] L1 NC E6 P4[7]
L7 VSSB F3 P5[6] L9 NC E9 VCCD
K6 Ind G1 P5[7] A3 VCCA F9 VSSD
L6 VBOOST G2 P15[6] A4 VSSA G9 VDDD
K5 VBAT F2 P15[7] B7 VSSA H9 P6[0]
L5 VSSD E2 VDDD B8 VSSA G8 P6[1]
L4 XRES F1 VSSD c7 VSSA H8 P6[2]
Ja P5[0] El VCCD A5 VDDA J9 P6[3]
K4 P5[1] D1 P15[0] A6 VSSD G7 P15[4]
K3 P5[2] D2 P15[1] B5 P12[2] F6 P15(5]
L3 P5[3] c1 P3[0] A7 P12[3] F5 P2[0]
H4 P1[0] c2 P3[1] c5 P4[0] J7 P2[1]
J3 P1[1] D3 P3[2] D5 P4[1] J8 P2[2]
H3 P1[2] D4 P3[3] B6 PO[0] K9 P2[3]
J2 P1[3] B4 P3[4] [ PO[1] H7 P2[4]
G4 P1[4] A2 P3[5] A8 PO[2] K8 VIO2
G3 P1[5] B1 VIO3 D6 PO[3]

%510 v R 2-5 FIZE 11 T B E 2-6 BoRFIZ 100-TQFP 2344 15 3 B Al PCB Aii 5 B, JER T U2 15 J2 FEL AR -3k 58
ERAPERE .
m FiMr4 VDDD 5| B SR — .

lg;\ffTﬁVCCDE’J%IHi&Wﬁ BEARAE i, JF A AUERR A, W& 2-5R1%5 26 1 AL R 4t Fior . PIASVCCD 5L IR 7E el
}

B FAFRA VSSD 5] B B — i
HFIRAEE B A R B EE R, ES%MNAZIL AN57821 — PSoC® 3 5 PSoC 5 JR43 5 H B AR AT 7 (1 7E 2 2 171

R
6. fEAN USB Mg fF L, ST “ E24H 7 (DNUD RE. XTI AL AR IRE.
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A 2-5. 100-TQFP #3148 Fa it i Jr 2 I o~ 51

VDDD

VDDD

VDDD
a VCCD
[a)
c6 g
0.1 UF
8 | <t| o | | ©f o) 00| | O}
| 00| 00 0O COf GO COf IN=| =) | ™|
VSSD
S EchIoNEoh £ uw s
a SiostoceclRg
a 2265 VDDA
> 08¢ % VDDD
1 << 5 %) 75
——*1 P2[5] aa VDDIOO | —==
—5—= P2[e] OAO-, REFO, PO[3] 22— cs Jl o
— =1 P2[7] OAO+, SARIREF, PO[2] (<b—2>- 0.1 UF Tiue
—4— P12[4], SIO OAOOUT, PO[1] <e—2- :
—&— P12[5], SI0 OA20UT, PO[0] <e—5-
—S i P6[4] Pa[1]le—f XL
MD; P6[5] P4[0] <22 s
& poe] SI0, P12[3]|<e—g=- VSSD
o1 P6l7] SI0, P12[2] |<e—2
10 v 66 VSSD VDDA
SSB VSSD =
11 1inp VDDA |—85 VDDA
4 VSSA
12 vgoosT VSSA
VSSD 13 | ypar VoA VCCA
VSSD 14 |,
SSD NC .
15 < c9 Cc10
6 ) XRES NC—506 1UA 0.1UF
18 o ps[g) NC —5 -
A7 o ps[1] NC =
18 o ps[2] NC
19 57 N
S5~ P5(3] NC —¢ Vs
20 p1[0], SWDIO, TMS KHZXIN, P15[3] (<22
2L ) p1[1], SWDCK, TCK KHZXOUT, P15[2] (<e—22-
22 p17) - - SI0, P12[1] |<e—22-
%D P1[3], SWV, TDO _ > pn SIO, P12[0] (<23
<2 P1[4], TDI 2 o - OA30UT, P3[7] (<c—2%-
25 .} p1[5], NTRST R NN 38 & & o OaLOUT, P3je] 2L
0 Ss<<<<<Y
+ 000003 R
o 000nn  BE_o—— O
o 0mA @0 HHRaSN Q
[a) NNONOOOAdTmOm® [a)
> DD>>>zZzZooooa >
NNNNmmmmmmmmmmvv<r|<r|<r<r<r<r<r<rm
ci1
c12 0.1UF
0.1 UF
VSSD
VSSD — C15
1UF
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HR: I Veep 5 ML AUESAE —H, JFHENZ 0 KE LB MREF . @IES I PO EEEL, W 2-6 Pk,
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3. FIHULEA

IDACO. IDAC1. IDAC2. IDAC3: & Hiit DAC (IDAC) [
i FBLBEL S 1 51

OpampOout. Opamplout. Opamp2out. Opamp3out: #F
EEEBEE RO B E g s, [

Extref0. Extrefl. 4l RGNS HE RN T

SARO EXTREF. SAR1 EXTREF : SAR ADC {45 %

OpampO-. Opampl-. Opamp2-. Opamp3-: K E#HEH
N ISE L PN

OpampO+. Opampl+.
HIBCRZR M RAE NG .

GPIO : y CPU. #Urhhist. Bigtlshis. i, LCD Bzl
CapSense #fit T#:0, [

[2C0: SCL. 12C1: SCL : 12C SCL ZBEg+R 4L 7E Hhhk DT RD I M BE
MRAE AR T RE . W0 RAS TR ZE R A e i, TR /O 5]
JEI# T F T 1°C SCL.

[2C0: SDA., 12C1: SDA : I°C SDA ZBE&+ 4L 75 sk DT RC I M BE
MR MR BRI TR . a0 SRS TR LM BEAR A U e, JUAEE 10 5l
JE#8 T F T 1°C SDA.

Ind : J 35 1) B BGE R 5] .

kHz XTAL: Xo. kHz XTAL: Xi : 32.768 kHz &:4& 5| 1.

MHz XTAL: Xo. MHz XTAL: Xi: 4 £ 25 MHz &3R5 1.

NTRST : Wik JTAG MR B A7 g i 5 R ERES M, 1T
Hh1 ITAG .

SIO : 44t 7 A1 T 4% CPU. #rsh st g% 11, JfBEfs IR
PEAT g ) v BB I B TR AR AN O HE L IR, A %
PR BT RS .

SWDCK : SWD B et 5 v il F 45| .
SWDIO : SWD % A\ FH 4 Hh 4 A2 -5 1o 1 HZE 4 51 .
TCK : JTAG Ml b4 A2 5 W 1o L& 5|

TDI : JTAG WHAH s 4 A A2 5 R 5 .
TDO : JTAG Pl Hicah fan th 4 F2 5 1 1l T R 51
TMS : JTAG MR iE B w5 1 iR CHE RS .

Opamp2+. Opamp3+: K & #% &

ez H
7. HEBRIEHEBOCE K GPIO 51 IA A/ CapSense fik.

AYRS . 001-91764 I *B

TRACECLK : Cortex-M3 TRACEPORT i##%, 4 TRACEDATA
5| B ALK

TRACEDATA[3:0] : Cortex-M3 TRACEPORT &4 51 {1, T4

SWV : SWV %t .

USBIO. D+: Rt H#:3| USB 2.0 M4k D+ &, Al{ERN—
AHF 110 51 B vDDD i, 3k vDDIO fiiH ., 1F
A USB Rua kL, Sl “iE20H 7 (DNU) RE.

USBIO. D-: At E 4% USB 2.0 M2k D- 8. n{ENEE
I/O 5| jfd ;B vDDD fitHe, J:3FE e VDDIO fitH . fEA4 7 USB
Hasf b, ST “E2MH 7 (DNU) IRES.

VBOOST : JHE#% FI 4t fAL BOER: 5 1
VBAT : FH & #% 1 it v 5] i

VCCA : B RZ W28 K% H 51 eI RS A
B, FE A5 VSSA M 1 uF B, R 24 AR
WG TSR . TEIER, GREME R AA S A
IR OMRETTER) , A4%S R R EA R RV
(L.71VE1.89V) . WHNIMAZENA (AEHETEE, B
B B, NESZSI R, FRFAER, ES I 26
T EREE RS .

VCCD : $U7 IR 7 28 1% B 51 SRS W A 5 .
N VCCD 5| B A HaAE —#8, SR i i i imly, 3
1 pF A ERERIVSSD. HL R ™ 24 S T IR S M R FL i
HER, WRESHAF/IBHERATRNEMA GFRRTH
), B ZEIHK EEAEET AFER (1L.71VE1.89V) .
ER N AZIAT g (AT, IR I, ANt
ML IZEI . BB E, HE R 26 7 DL RS .

VDDA : T A 5% 400 A1 BE AR UL Py A% HL TR 3 4% A9 48 R 5 R
\éD:JI:DA BB LR RE. FrE A 5] L SN T B
VDDA.

VDDD : AT $UF AT R G A% R R A 2 AL e 5.
VDDD 2T 8% T VDDA,

VSSA : AT BN I EEHh 5] B
VSSB : FHE& I EH 5] .
VSSD : B BUr B 4841 110 5] et 5] .

VDDIOO. VDDIO1., VDDIO2. VDDIO3: I/O 5|t 5]
i, 44~ VDDIO #ULIUEREBE MM TAERE (L71V &
55V), JFHWAUNFEET VDDA,

XRES : SMEE LIS S L, R A R
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4. CPU
4.1 ARM Cortex-M3 CPU

CY8C58LP %ﬁﬂ%ﬁﬁ#ﬂaﬁ ARM Cortex-M3 CPU W% . Cortex-M3 j&—F K Ih#E 32 {7 = Btifi/k £k 3\ Harvard 424 CPU, At 1.25

DMIPS/MHz. ‘&

EE A T IR BE RN HL 75 B b BT A P D RE AR

& 4-1. ARM Cortex-M3 E &

Interrupt Inputs Nested r?at'a
P e .| Vectored Cortex M3 CPU Core V\ﬁtc pog:,tve_ll_nd Embedded
Interrupt ace ( ) Trace Module
Controller (ETM)
(NVIC)
Instrumentation
Trace Module
I-Bus  D-Bus S-Bus (IT™)
I _ - 1T — — — — Trace Pins:
JTAG/swD | Debug Block Trace Port |5 for TRACEPORT or
«—— | (Serial and Elash Patch Interface Unit |1 for SWV mode
JTAG) and Breakpoint (TPIU) -~
(FPB)
C-Bus Cortex M3 Wrapper
[ [
AHB AHB
32 KB Bus
SRAM Matrix Bus 1KB 256 KB
Matrix Cach — ECC
ache
Flash
AHB
\ Y
32 KB Bus
SRAM Matrix ] ]
AHB Bridge & Bus Matrix DMA

Prog.

Special

l'___--|
9]
3
O
Ro

Digital

|
|
Functions| |
|
|

Peripherals 1

Cortex-M3 CPU T RGi BAH T HlHe:
m ARM Cortex-M3 CPU

4.1.1 Cortex-M3 £
Cortex-M3 CPU A 45

e s i b 4 o = % A w4 GB bt 8] . $RRACY . HE Mok i Pl ke e o
m AR R E R B P RTERIEE (NVIC) , 5 CPU WAZ R B4R L gk, AT IR A . SR

m DIREFF e MR IR ER R, 5 CPU NAZ B AR 1K

m Thumb®-2 #5448, A7 Thumb AR S5 1 41 T SE8L ARM

W 57 256 KB 191N 77, 2KB [f) EEPROM, LLJ% 64KB [f) SRAM Jbkfe. P aEE 16 R 32 4. MRS .
. o A e il
m G & o B R i
m MR ZESS (PHUB) o YA
N o If-Then

m DMA =] 2% o 2R AR
m NS (EMIF) o Jh i 17 1) F RS

o FEIR AT A U7 1

Cortex-M3 A% #F ARM 544,

AYRS . 001-91764 I *B 7 13/136
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B SRAM X 48 2 fE. H T SRAM Hiuhib ff7 i35 5 e 4F
m RS R EIR RN R . SESTEE N K AR BE .

w EF RPN CREBLCGO A 00D R FRE (st
AAMBEREF A FIBT. AL BRI TR
7o AMAHERIRER, B T455 (MSP) MIREREIRE (PSP) .
XKL 2 AR 51 RGREWS 21T — DB DM Gt

m AT PR R G0 5 SR

4.1.2 Cortex-M3 L /E#

Cortex-M3 R 7ERFR A 7 iz AT, thnr DAFE 2R FEasatak
R FE R TIEIT. BT AR H G 7E R g~ E
H, Rszbr A =FoRE, Wk 4-1 Fior.

# 4-1. BITEH

i e R
BT SRR R
BT ERR e e

R HH, 2R ETES . Bk e, i E A mif
WAE. SR IR Sl & S B S . FERR AL, FeVFTE IR
i fe 4 M7 88 .

EALFRRH N, ACPRES BT TP P (WA AERF R 5
T 5 BN, AT TR,

4.1.3 CPU #7F#

# 4-2 5|H T Cortex-M3 CPU 7517 #% . 2747 %% RO-R15 1) % FE#
& 32 fir,

% 4-2. Cortex M3 CPU Z&7E8

#* 4-2. Cortex M3 CPU H#% o

T BT

xPSR TR T AP B W= ARE A2 2%, AT LA

U 1] B A ) 3% = AN 2 A7 A5 -

R IR S AE 88 (APSR) 7E47 [27:31] {78
FEFPATIREAL, Blln: 0y HEAL. SAHIf.

B PR IR ESE (IPSR) 7E47 [0:8] {8 24
LB R

B AT IRG S A8 (EPSR) #£ [10:15] fifl
[25:26] {ir rft {3 B H 7 AT #5445 & Al IF-THEN 54
FEhlhc. A 24 AR A 1, HT4R78 Thumb
. ERERREA S SR .

PRIMASK 1 R T e . WEZHF TG, TR

AT BERL T (NMD FIRE SR . B HoAth 75 A0

T AR B
FAULTMASK |1 firf i bt 5 745 . WES, BRIV NMI,

JITA H At 5 R T 2 A 97

BASEPRI REIE 9 A, T % SRR gl . %
Bo, TR ALRA SR SR S LSO 1 .
AR LB 0, 2R H] B D AE -

CONTROL 12 firapf#4%, T Ffl TARRA.

£ 0: 0 RN, FFELRER TN ELT;
1R E, FELRETIET.

7 1: 0 RRfEHERINMER (MSP)

1 o fd FH B MR . G SRAE R0 Bl H - 4
W4T, MB s PSP, MFRFEFEHRIEA &

T i

RO-R12 I 27 A7 2% RO-R12 754804 77 T M Ak & SCE T

KZHFRA TR E M8 F 4842 RO-R12,

(RO T A78% A TR 28 A28 138 240 mT DAy
] %517 %% RO-R7.

B SRR TR E AT E 32 (rh4 1Y
[ Jj i A7 R8-R12 5 AT 16 Hi484#A AT
X LA o

R13 R13 RMEMIRH AR, X2 NmAFER, I
EFHERIRAT (MSP) FIBEREHERTEET (PSP) 1)
WA~ 32 AL HERRSREN 2 M4 D1, 24 CPU 7EH
PR LT T IsiTH, 42 PSP. MSP
AJ7E H At BT AR 2 A AR R . SP I [0:1]
WS, FHME 0, ik SP AL ST (4 FF)
AN 55

R14 R14 RS MER (LR . A TREN, LR 217
fif iR [ b ik

R15 R15 FEFit 5 (PC) . PC WL 0 #Z2m%, IF
;)%i—ﬂ’ﬁ 0, R MHMAS YT (2570 WHAH

AYRS . 001-91764 I *B

Bk, fEERER AT, A0 0.

4.2 ZHREHH

CY8C58LP RF)iiH — 1 KB UM H KB IE S EE, 1422
TERLTF CPU MINTEAEAE 28 2 18] IXFERENS IR 4R & MBAT B,
I E T AR T NV R R, Rk el L KRG b .

4.3 DMA 5 PHUB

PHUB il DMA 1| 2% 1 57 CPU FAh & 2 18] B A& 5, AR 4h
}%‘zrﬂ KIS A4, M IEH 5l SR K23 ECE . PHUB &

m A EZRSE s DMA $i 2%, BRI EE A

LR ZR 1A AR ST B K 2 BN 2 AN AT U R AR

A PHUB F¥i%4%: B CPU Al DMA #5188, XA Fi&%
AT LB F AL ERSIRERE . DMA 838 v UL AR, 1M
T CPU . MPRHZMER, T as b i aek v
EME DMA B8 B R E e 2o

4.3.1 PHUB ##

m CPU 5 DMA =il 8582 PHUB S8 & F &

m \NZJE AHB SR IATUIR AT (FERD , HTAMEVIA
m L TS SRR AR EE T )2 CPU A1 DMA 111

B AR FATYS A A2 _EET )25 DMA JEAT H (5 &
(Burst) #5181k

8. 16, 24 1 32 A F-hk A

TH 14/136



J

=

4 CYPRESS

PSoC®5LP: CY8C58LP
RYVEHEF M

PERFORM

#* 4-3. PHUB £ EHATIi B4R (Spoke) bk
PHUB 3147

WHEE i
0 SRAM
1 I0. PICU. EMIF
2 PHUB JRifEC B . S 248, B8r. IC,
SWV. EEPROM. Nf-gmfess
3 [ EVE:ImBERIE G T8 &
4 USB. CAN. I12C. N8, 58 PWM
5 DFB
6 UDB 4 1
7 UDB 41 2

4.3.2 DMA ##
m 24 /> DMA i#iE

m GAMEES SN B RERRSF (TD) , AT i EEE
THN. BRI LLE X £k 128 /> TD

m B E H TD
m AN A M)

m (L OTECEBE (5 5. CPU B Al DMA ST 3477 i 2 44 4 1
m N A YA I B 1T LA A T

m 1 B b SR i
RN (B L% 64k 745 (RGR R

m B T RS 2o 1 5] 127 S H N S R MR A
m AT LA/ SR TD, LT Ak M

433 SN

24 CPU Ui i Fil DMA 2 1l 8% U In] 75 B4R R 0 e 28 RS, CPU
HIEH I 4= T DMA FEfildsi. Ak, BT IrRH ARG
K, CPU R4&BHIE DMA HI#AE. BE®R NS (RLEBmS

/) 1) DMA JE3E 1T DL I S 57 DMA f& 4. EX R T,
RGie UV UaT B e L S T AR R E. 421 DMA TiiE
KRER R AR, T HRIERIRE], A FREESERLST 2 E
7 2T, DA R EAR S 2R 5 A AS E . RS
0 M1 1 A& 50 PEE, HHATLUER 100% 828458,
A A RS B I DMA 53R BN kA2, T4 {d F faj e
B RS IE SRP SE s T AT e A 55 . ) LAZE S DMA
TERIEIE YD, M A BB IE MR &AL FAT k. TEI L2 T CPU
1 DMA R0 0 Fl L FIER 2 G, RESRIERES N 2 &
7 W LAY ELR R 4-4 P TR I B K e 2R B
R 4-4. RBR
ek B TR
0 100.0
100.0
50.0
25.0
12.5
6.2
3.1

15

N OO0 | W N

WIEREEHATEE, ARSI LS5 DMA U a4 i 55 ;
T AN 2 ST ] 2 237 58 PR

4.3.4 TR IELEEHEC

T A LR i H A B S DMA B8 I Re g s 2 NilmiE, itk
RE RT LB g B 4 P s, ] LB A 2% 4 Sl . — R
B (ERRT .

4.3.4.1 74 DMA

FETTEA DMA 1, i A TD fESRIFAEIES (AN ETEfik 2%
L8 ZIEEEE. DMA 3/ 5 R EAnt 7 Ean i 4-2 B
Ne ARIMAEHARXMELZ YW, ESEHARSEFM.

A 4-2. DMA B FHE

L« ADDRESS Phase—»le—— DATA Phase——»!

CLK

108

) 7.
DATA:X:X : X X DATA (A;)

i

Basic DMA Read Transfer without wait states

4.3.42 Hz)ELZDMA

YRGB R ISR, RS NBIME N, &
ﬁ%)fﬁﬁjﬁﬁ DMA. HE#MERZIENTSHEE SRS B
TD SRSZILH

AYRS . 001-91764 I *B

le—ADDRESS Phase—mle—— DATA Phase—— |

!
)i .
]
WRITE | |\\
!
|
i X:X DATA (A)
L L
— ! \/
| |

Basic DMA Write Transfer without wait states

CLK

ADDR 16/32

DATA

4.3.4.3 XZDMA

R AR, 228 DMA fovF—A% FHE R — AN IX
TNEHRFER, 55— AR 7 — AN X e a2 4
Pio AERTTHEAOTEOL T, XA DOE I LU 53R S8« A
TD e —ie, DUEEA TD R HEHRH S —4 TD.
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4.3.4.4 7E* DMA

753 DMA 5% % DMA 2, AT e &ML EMEMX.
R RHBIEEZATD; &E—NTDREKE SR B E—ATD.
4.3.45 #£45/DMA

EZ 5] DMA BT, /MR R EY W R a2 L E, Mg
XU fr BRI A s h R, fldn, FEAMETT LR E A SPI
B 1°C A, HAMS LRI hE . 2R N R S
RRAFAEZS ] R R 5 B . XA EE HyIR “ Hibk3RE” TD
SEHL, 1% TD MAMSGSEE B AribhbArE, R ZE S 2 S
4: TD . KRR TD . 24 ¢ Huhb3REC 7 TD 5em,
TBMEBE T —A TD, i% TD A T HHiE 8. W5,
1% TD 4 F F 50 3245 75 i bk Ar B $T i 44

4.3.4.6 7H1 K5 DMA

TESHL 1 B4E DMA Y, TR 2 A EE SR SRIEE B B, DUE
BHRIPATED DMA FiEire. fltn, o RsEEEEAN IR T
RIEBNFAFZ AN, TZEAE AP RSN R CRFREEE QT
k. SRS RE) M T AT ARNIEESME . R R
£ DMA RO F AT 24 TD B &4 segment ZEHE —ig.
B RELZAI B P AT EAE AR R L
o AEWCEI IR, R 43 1) B8 7 B A AL A AN

AYRS . 001-91764 I *B

A E, DMEHAFEAT A PR TD T e s R 3
BRI E.

4.3.4.7 ## A7 DMA

A HEBN DMA 57315/ 245 DMA 2840k, (HBA# 51 A £ 0, by
Wo AR, AR BRSO B T DR AR B . %L
PEATIRZES B B

B, FRIEFIEA, AT LSS UL E A N AT
BHMEH, FEIEE RS EIE BLI S . CPU 1T LAE R G471k
PR ERERAEEES, JPEE SR TD —EEH 3
A& . BCEARG G HE 2 — AN — RFI RS TD (WTReS
R B B4  BARAEAL TD 525, A LLRFRZAS AL TD,
DUE M AME BB A7 i AR IR S B, FRB L EH 2 CPU
EHI RGP RN E L, FFHEETRE. T2 A
AL . BEBRACIRSAHN. < 785 7 EHR—FEKNEE, FTi%
WX Fh 7 LIS 2 AR . BRI R 128U
4.3.4.8 HEDMA

—/NTD AT MBS 55— TD, BN SAT HAdAb st —Ff, TD AL
BAEW TR . fan, E—A TD m#E =4 TD
FIficE, RERHZE A TD. A TD %8 H E R4 E .
SsEMJE, BEANTDIRAMHE A TD, F—A TD HIREHE -
TD MECE . ZS AT AR R E E B EIX.
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4.4 HHTEEHIRE
Cortex-M3 NVIC SZ#R 54N 16 A REEH5 A 32 A, a3k 4-5 s
# 4-5. Cortex-M3 ¥ 54
RHERS RERR Rk SRR HRe
0x00 R13/MSP 2 ah{E
1 =K 1VA -3 (&S 0x04 =K 1VA
2 NMI -2 0x08 ST 5 1 G
3 i g -1 0x0C TR BT A Al S (4R I R A FRE 5 el T
2% FH B0 57 A T S Bt P 777 A ) A i i )
4 i gl Al gn e 0x10 TP E s, 40, MASTTHAT RO IX Skise B4 4
5 R CIE Y 0x14 ISR RSB AR IR s AR TR 4 TR B
rh E B V7 R A R S U

6 18 FH W s CIE Y 0x18 W B TR A R Y E] ARM I S E
7-10 - - 0x1C-0x28 ey
1 svC Al 0x2C Eid SVC $84- 1 5 S5 R 25 1 1
12 WA A A% ey 0x30 P REN AR
13 - - 0x34 ey
14 PendsSVv Al g 0x38 RYMEHILEIRIER
15 SYSTICK Al gn e 0x3C RY TN E N 28
16-47 IRQ CIE Y 0x40-0x3FC A i Sk 0 B 31
BARHEFERA 0 #H R Z2F M ARM A PITHIE R w SZR AR EIEBURUR BINUE] . AR (E AT DA SZELE 8 1 Hh b

A Thumb 54347 1. T Cortex-M3 {3 Thumb B4,
IJH:JH:&JA BRI 1. Cortex-M3 AT FE# F BT (NMD %
ANH[E DSI ¥ BT 5], el T 5. 551
%5 45 T ) DSI i 0 .

BT R P IS HIEE (NVIC) ARFESR F 4B i, IR b
Fﬂifi&%ﬂéPuo ‘B5 CPU BH ALK, W SEHUIRAEIR 1 i ik
EEO %‘ H

m 32 Ml AN EA 2 AN
m )\ Mg, RS SR,
m R . IXFEE AT LR BRI S AR S 1 R W

AYRS . 001-91764 I *B

AbFE . B PR W TR AS 7 O B A IR S

-M&%%Jk*&%ﬁﬁkﬁ‘*azb%ﬁ, FEAE PR I E 3k
g, JFHASHHES

ﬁn%%ﬂﬂ‘ﬁ%’h*ﬁﬁi‘ﬁ%?*ﬁIﬂﬂ‘]ﬁﬁﬁ‘ﬁé&é&jﬁu, & e 47 M
e TR e LR O N Y o e g N e v = S
FEEM %, DMA LLK UDB. [ 5E %W BiEE 35 L
B ETR, XFOEBM TR A K. T DMA e,
¥ HEEER G DMA B IE T2 (L7~ DMA FR IR, 285 =4
2R E UDB S8 S . EXMIEAT, UDB &1
AT RS T E S H A A/EPWR. @i fEH UDB HRE
¥, A IO DU B AR T ke &
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®4-6. hIER

eIk Cortex-M3 ¥4 5 JEi 52 BRI 3 DMA ubB
0 16 (BRI (LVD) phub_termoutO[0] udb_intr[0]
1 17 2277 IECC phub_termoutO[1] udb_intr[1]
2 18 1555 phub_termoutO[2] udb_intr[2]
3 19 HEAR CHREED phub_termout0[3] udb_intr[3]
4 20 PICU[0] phub_termoutO[4] udb_intr[4]
5 21 PICU[1] phub_termoutO[5] udb_intr[5]
6 22 PICU[2] phub_termoutQ[6] udb_intr[6]
7 23 PICU[3] phub_termoutQ[7] udb_intr[7]
8 24 PICU[4] phub_termoutO[8] udb_intr[8]
9 25 PICU[5] phub_termoutO[9] udb_intr[9]
10 26 PICU[6] phub_termout0[10] udb_intr[10]
11 27 PICU[12] phub_termoutO[11] udb_intr[11]
12 28 PICU[15] phub_termout0[12] udb_intr[12]
13 29 bh i B4t phub_termout0[13] udb_intr[13]
14 30 o EILH phub_termout0[14] udb_intr[14]
15 31 1“C phub_termoutO[15] udb_intr[15]
16 32 CAN phub_termout1[0] udb_intr[16]
17 33 ERER R0 phub_termout1[1] udb_intr[17]
18 34 T2 [ T Hse 1 phub_termout1[2] udb_intr[18]
19 35 B2 [ T Hse 2 phub_termout1[3] udb_intr[19]
20 36 EMT 2L /1 He 3 phub_termout1[4] udb_intr[20]
21 37 USB SOF it phub_termout1[5] udb_intr[21]
22 38 USB ik 22 Hh i phub_termout1[6] udb_intr[22]
23 39 USB &2k ity phub_termout1[7] udb_intr[23]
24 40 USB i /4 [0] phub_termout1[8] udb_intr[24]
25 41 USB i i3 504 phub_termout1[9] udb_intr[25]
26 42 1555 phub_termout1[10] udb_intr[26]
27 43 LCD phub_termout1[11] udb_intr[27]
28 44 DFB Int phub_termout1[12] udb_intr[28]
29 45 I BCE I B8 v by phub_termout1[13] udb_intr[29]
30 46 phub_err_int phub_termout1[14] udb_intr[30]
31 47 eeprom_fault_int phub_termout1[15] udb_intr[31]

AYRS . 001-91764 I *B
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5. fFEes

5.1 #4& RAM

CY8C58LP #a RAM (SRAM) FH T IfH EEEE . 7T LA
SRAM 1 AR 23 8] i 78 35 4 A B ATARAD o T3k
0x20000000 L\ _FF) SRAM Z[a], RS HATIEE SFHIZ. %488
i 2 $24it 64 KB f¥) SRAM. CPU B DMA 5 il 2% 7] 15 i Fr A
SRAM. HELXF AN A A Z R —4~ 32 KB X, SRAM
{EA] LAIFIR 3% Cortex-M3 CPU F1 DMA #2321 1]

5.2 NIFEFFFIES

PSoC # NGB AP EM. AR RESYE. EHE
FREFIT % ECC R HtaE 5 KM=, ENAFREES
15 256 KB 1 H 7 FE P A2 2 1] o

eAh, B £k 32 KB A2 AL H TS (ECC) .
FARMAH ECC, Wik A0 LA fif 2% 1T B 2008 At A - 54
o ANAELE ECC INAF2 1A 2 A7 I RS . ECC RENS LA 1
TEME RS I0EE 8 NN — AR, AL IE— A% FFA8 I Py A
Wy ANSEAIN AR, WS AE R . DN A TR N 9N T,
Hs 8 NI s, 14NN ECC B,

CPU 5l DMA 5 il 23 14130 1 22 4742 1) 3% e B T INAE R 1 R AR
I FIAL A . X PTDUSEIEE =) CPU Mefg. WS A ECC,
AR A B S HATHR I A AR IE
INAFmFEIE & 42 DR $T, 7R BLIATR)AS fo VL8 IR A7 2 N 3RAT
G, NAFgmFELREF, ATLATE SRAM #MHATARY .

INTERMFERE O S HATINFERR . dnfe, FFRERERY FH . N
FRGNHBEATHE (ISSP) W% T4/ mfe, @i SWD Al
JTAG #EORSEHL. RSN 9 FLEH H T Bootloader, 7] LLiE
it 12C. USB. UART. SPI % 54745 1 BT ()45 Bhis SR SE T

53 WHE=zEH

FTE PSoC #{EH 63 RGN AR R, LA 1k V5 W A&
A EINTE, NI 1A ARk 47 42 i st 1) TRE it INAE
Ko M TAE, AR EE 256 A5 IFE P B8
YLLK 32 NFATHI ECC e B 3R .

B SRR INAE AR — 1T 18 58 DA 20 ) o (e — AR 2
Slo 72 5-1 FIH T AR IR. B HE N RG], 22
BERRFEANNAE . AR A T AR B B A6 28 AR5 )
(fFlan, @it PSoC Creator 25 1AR T H) o fnR R AR 7 75 28
it Bootloader #EATACHS HE 35, 518 B THRARY W B o AV 248
FHFE P BB AT A 22 & 1k 5 T B LSRNy, A REAE R % & .
PSoC # MR ft T — 4 Ntk e g e e hRg, %
DIREBENE K AZEF T A, ZmAR AR O, M ERI 168 ) 07
HREFASERREINBRIVIR GES WL 64 U1 ERI S F 24

AYRS . 001-91764 I *B

PE—) o HRUMAFRHFAH PSoC 24 METhAsMTE4NE R, i
2l PSoC 5 Hi RS Fiit.

R 5-1. WHERY
R RE XH S E:;
PRSI SRERLE S A + AR | -
SAE
T+ SRERSHRAE + AR | AN
Bk
ERZBIEN PRI S B AE bR S AR
EXIE7S A W B AR A +
RS B AE
3T

f?f%?ﬁﬁ%%%ﬁﬁﬁ%&# A TN AR A RS GR 37 T REA R O PR AR5

BB AT AR LAY B B Al T T RS RO . 6
WAL HTIEAS, TR, i RS e EAE H AT b
RIS i AR A AR o H AR BEAF AR L3R W R A T i
(9, BERSHIRM RS IR DIRER 7 idc. IRIRATP A, ARMTIRTTI%
HRAIELN, EEATRERERN, ARRIEE R, AR AR
PGS R TCVA DRIES B ARSI 224tk . AR LRI IR AR
BHRANGRE o AR 7 .

R TR H A ARG 5 i AU s B 0 8 . AR
T ORI B IEAEA TR o R0 it AR PRI D RE 2 268
E0A RN SR

5.4 EEPROM

PSoC EEPROM 17 fif #8 & 1% 777 F 1k 10 3E 5 2% 11 77 4k 25 o
CY8C58LP #fit T 2 KB (] EEPROM 171 #& A% F 7 B4
X} EEPROM 25 ] 2 3% 7T AT IIBENL U 17 o 15207 i) B B3t
iT: BYim i@ EEPROM 4wfidsE O KIX S 4 kiiT. £
EEPROM 5 [al #i[a], w] LL4k&EH 4T INAE B CPU AR5,
EEPROM [ #2 A 5 8 F & LT N A3k T . EEPROM 4
12817, FHTH 164N FT . FrEEEPROMZT H T BRIAME I NO.

K25 EEPROM # i £ Cortex-M3 #Mi&[XIgH, CPU ANREFE
EEPROM = [B]ZMAATARAS . & 1T ECC {45 EEPROM #H
KB, B TFEECC, WITE Bt HE AT AR B,

5 N\ EEPROM BN A7 AT it 75 B 20 Z AP AN A] o 763X B[R] Y AR
Feg Bk, BN SE EEPROM BATEM AN k. S ArJE
GBS W5 32 7l BE RS ) AHE XRES 51, #4860
B, TEMBEXSFEAE I RBIG . Foh, % A 2
Al DARC B oA AP B T AN R S EUE A
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5.5 E5RMEBFES (NVL)
PSoC B —A 4 747, ATEMNEEBENIES RESFLR (NVL) BEFI. NVL /78 ik 5-3 fis
% 5-2. BAECER NVL F7Ea8uuE
FH L 7 | 6 5 | 4 3 | 2 1] 0
0x00 PRT3RDMI[1:0] PRT2RDMI[1:0] PRT1RDMI[1:0] PRTORDMI[1:0]
0x01 PRT12RDM[1:0] PRT6RDM[1:0] PRT5RDM[1:0] PRT4RDM[1:0]
0x02 XRESMEN \ DBGEN PRT15RDM[1:0]
0x03 DIG_PHS_DLY[3:0] \ ECCEN \ DPS[1:0] \ CFGSPEED
BT MRS T BNV E B A BRIAEE, S5 %E 5-3.
F5-3. FEAHBRIANZE
FE A wE
PRTXRDM[1:0] FHFFE AN 10 56 0 = AR R . 52 5 39 1T 1|00 (BRIN) — HERE ST
FIE A E . 3 B’Jﬁﬁﬁ%lﬂiuﬁﬁﬁﬂa [F#E . 01lb — #FHBPT
10b — HEBH _E$7
11b — M Tz
XRESMEN }fﬁﬂﬁﬁ% F 51 P1[2] FAE GPIO i =2 AN E Az 0 (EME) —GPIO
P1[2] i % FH{E GPIO, TAMESMTE L. 1 — SN EAL
DBGEN IR, REVIMIRRRS, ATHE = wmiEss 0 — Vil 4%
1 CERMED) — P
CFGSPEED e B S AR TP 4RSI T IMO R4 3 R, LUINERJE [0 (BRIAE) — 12 MHz IMO
e SEBL R I FEIE AT 1 — 48 MHz IMO
DPS[1:0] ﬂ%ﬁ“ﬁ%m% P21 51 AE — AN E R 45 00b — 5 % JTAG
Z 55 61 v ERggmAE. a0 S %R, 01b C(ERIMHE) — 4 2 IJTAG
10b — SWD
11b — i 125 A
ECCEN F T4 ECC N7 2 H T ECC i& 2 F T8 F . B F % |0 — ECC 25 H
k. 1S WA 19 UL EIINAFFE AT 4% 1 (ZRIME) — ECC fiifig
DIG_PHS_DLY[3:0]  |#ed%r it t{r sEiR BHXREMEER, H2 0 TRM.
B4R PSoC Creator SZHE0 28 £FAC E NVL BHTAEM (H2E NVL 85 1 B ANIIREZ IR — S350 117 U1 L 3E 5 RS 48 (NVL) .

AYRS . 001-91764 I *B
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5.6 SMERFFfEaR RN

CY8C58LP #fit T — M oMfAfgas s (EMIF) , DUEERES
ERAEfE S . R A FhER 20, T A AN AE i 2 BE AT 1 B Uf
. EMIF ¥5 UDB. /O % H LA K HoAd AR [/ T4, LAMEA
ANk B I RS HE 5 . ESIE N 33 MHz i, BT
U7 0 JE N 75 DU S 2R B B

5-1 #& EMIF HE Kl . EMIF SZHF R R D17 45 . CYSCS8LP
— AL SR — Fh R B AN AE i 25

HMERE A AR AL T Cortex-M3 #Mi RAM Z=E[E] ;B n] ffH 24
AR, S W 22 T ARG RIS L o %P AR TE
PR LA 8 ALK 16 i,

ATLLA 16 7 %5 AP EBAT7 i 28 3K Cortex-M3 #84. LRI
R SIS, PR IES % AN89610 — PSoC® 4 il PSoC 5LP
ARM Cortex fRIBHALIIN FHZEL . SMEAT1% s B A PRAARAD 22
AThRE. WRFERPRIBA 24, T2 e EENTING
L AES IS 19 T RN A7 e 4P A 64 T BRI S e ot .

Bl 5-1. EMIF £
Address Signals yo | External MEM_ADDR[23:0]{%
PORTS o
Data,
Address,
and Control 1
Signals
< » 10 IF Data Signals e} External MEM_DATA[15:0] @
- PORTs
Control Signals /o Control
PHUB PORTSs ‘ =&
Data,
Address, DSI Dynamic Output
and Control Control
Signals
UDB
DSl to Port
\ Other
EM Control Control
Data, Signals y Signals
Address,
and Control
Signals
EMIF

AYRS . 001-91764 I *B
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5.7 fErERBSHER &K 5-5. ShRBARMAEBREY (2o

Cortex-M3 HA7 ] 5 f i hE SR, R Rl d i ] 80 0 47 it 245 5 1) b5 Flig

BRI AN 0x40004F00—0x40004FFF | [ 5 sE I 28 / 1488 /PWM

5.7.1 MLt 0x40005000—-0x400051FF  |1/O i 1371

0x40005400-0x400054FF

SR ERED (EMIF) 5%
TP

0x40005800-0x40005FFF  |#54l7 R %G R: 11
0x40006000—-0x400060FF  [USB 5| 28
0x40006400-0x40006FFF |UDB T.{F&1Ees
0x40007000-0x40007FFF |PHUB fit &
0x40008000-0x400087FF |EEPROM
0x4000A000-0x4000A400 [CAN
0x4000C000—-0x4000C800 | i =y i B8k e
0x40010000—-0x4001FFFF |%§= Hi%ERlE

0x48000000-0x48007FFF

NAE ECC %

0x60000000-0x60FFFFFF

AR (EMIF)

OxEO0000000—-0XEOOFFFFF

4 GB bk 42 1% 6 NTEHE, W& 5-4 Fiow:
£ 5-4. Hhhbmust
B 03 (A 2| AN 1% A8

0x00000000— 0.5GB |%fftfig. EHRf, %M

Ox1FFFFFFF IO IR R R HER,

0x20000000— 0.5 GB |#& RAM. LIE M

Ox3FFFFFFF 0x20000000 4[] 1 MB {7
e IX I AN M 0x22000000 F
BAH 1K) 32 MB iz 1] 4 X 5k

0x40000000— 0.5GB |4}k,

OX5FFFFFFF

0x60000000— 1GB |4} RAM.

OX9FFFFFFF

0xA0000000— 1GB | 4pERHIAME.

OXxDFFFFFFF

0xE0000000— 0.5GB |py#I4M%, B35 NVIC,

OXFFFFFFFF VAR RN IR AR

Cortex-M3 PPB % 17#%, 35
NVIC. IR FEREE

K 5-5. JMBLEE AL BT

HuhkviE

k=S

0x00000000—0x0003FFFF

256 KB I IN1E

Ox1FFF8000-0x1FFFFFFF

L FAHE X 33+ 1 32 KB SRAM

0x20000000—-0x20007FFF

£+ SRAM[X 15+ 1#)32 KB SRAM

0x40004000-0x400042FF

IHh. PLL AR 2%

0x40004300—0x400043FF | iy Ji‘es 34
0x40004500—0x400045FF | s [ v I 42 1
0x40004700—0x400047FF | [ {74 fad 11
0x40004800—0x400048FF | 2217 2 1|52
0x40004900—0x400049FF  |12C 4132
0x40004E00—0x40004EFF | i i JE k52

AYRS . 001-91764 I *B

LSRR PEAE S SRAM N BB #80T DA 9 S 73R AT 13k
5o IXAEIEIT R A 05 B 44 XN B AR B O SREEHL
i, Y E HidE 0x20000000 AL HIAE 3, R & HhE
0x2200000C 5 A 1. ZEMRZALE, 1L
0x2200000C, H:AH o8k 1, HAAR Y TiZAHE.
KZH i Cortex-M3 AT HIAF il B8 17 R ERAEHR X TR 10, At &
P, 7 (A5 DA HAT . BT AFE SR A bt ab
FF A 16 Ar 2 FREAT AR FEUT [, (R X b 1) BRI .
5.7.2 Hili-4f 71 Cortex-M3 &1 2

ICode 1 DCode Jz 284X FH F 1y inl AR Hb 1k e [l 1) 38
0-0x1FFFFFFF,

R4 A T7E 0x20000000-0xDFFFFFFF LA}
0XE0100000-0xFFFFFFFF & [l P 747 B U7 i) AR v 1) .
7] LAZE 0x20000000—-0x3FFFFFFF 3 Bl P $14TH5 A 428, 3
X HRE AT ICode M EHTIE 1R INEES

LA ML (PPB) 1E Cortex-M3 H1H 117 I7] 2 Sif5s i 27 fE 2%
DL A A BR AR B 27 A7 4%
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6. RGEMR

6.1 B4 RS

BB R G 6 DA PSOC RGEN IS B ARl 43 ATA1 e A o
WFREBARG, WATHEHINIIMNS IR 4540 H IMO F1
PLL, A LIAEpEiik 80 MHz Aol  HAEA R A d 5 AN G
T, G R N 1%, 385 A AN ) PN RN A s B
W, AT URIE LT TR ARSI R A . T ARG e
HBTT DL T-75 16 D2 i 8h 4 $T58F1 UDB F g B P BT 25 (R4 T ] 234
(40 UART PedrRA R as) A8 it i e AR .

B4 2E BRI 43 L AR P HEAS RS EER, J8id PSoC Creator IDE
EERH A E . XA T BN RGEERMIEN . Caeik
KHbH RS R . FIF PSoC Creator, it AR R E#E4TH>
s, BEDaTA RN Bh R 48, Wit A B el LAFG & BT s 1 I A =R
RS BE, B4 8 A Bk 15 & T 75 Ve i . X AR T
PSoC [EH KAl gmfe k.

8 R G 1 B R P AL F

m AN R
o WiZE K 3 & 74 MHz 11 IMO, 7£ 3 MHz T4 +1%
o WiF N 4 £ 25 MHz FI4MBEIR  (MHZECO)
o BT EAIER RE S N USB B AL XU $h iR i, ES I
% 26 T L) USB i #hik o
o KB 4N /0 5| sk itZ #r DSI 5
o JiEH IMO. MHzECO B¢ DSI /] 24 & 80 MHz /3 #i#iHH¥

o ATEIIENSS (WDT) FIREIRE M #$1 1 kHz. 33 kHz.
100 kHz ILO

o T Seit 4 32.768 kHz 46k (ECO)

m IMO BA5 USBHEA, 7EiZART, JER % USB 18 FATAT 4050 &
P&, HPATEBhEUE R USB ki, ((UFRTHEC&A USB 1

HAE
W T IR Ak A A v A B R A AR N
m A THFE RGN\ 16 S Bho JTigs
m TR RGPS 16 Srih o 45as
m [T CPU B4 CPU W% 16 fi7 4 Ji s
m 7£ PSoC Creator # H 23T 20t &

(PLL)
x 6-1. WGHH/ILE
YR =4 ES BRAKEAR B BETEAR JB B IH)
IMO 3MHz | HRLTAEHRERRE R, AN +1% 7AMHz | 7% KM 13 ps
MHzECO 4MHz | kT iR 25 MHz | HUih T indi AN 5 ms,
R ECR T SR
DSl OMHz | ERyFHaA 33MHz | Bl TR WRTHAN
PLL 24 MHz | L FAaA 80 MHz | 4N R KAE 250 ps
A58 48 MHz | Byl T4 48 MHz | Bl T4 BARMEAN 1 ps
ILO 1kHz | -50%. +100% 100 kHz |-55%. +100% ERARTIFER KT,
KN 15 ms
kHzECO 32kHz | kT fndk 32kHz | HLyT di i JLRIAE Ny 500 ms,
R IR T SR
7 23/136
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B 6-1. B3I T RS

3-74 MHz 4-25 MHz Extemnal 10 1,33,100 kHz
IMO ECO or DSI 32 kHz ECO ILO
0-33 MHz
CPU
Clock
[ [ l
48 MHz 24-80 MHz System
Doubler for PLL Clock Mux
USB Bus
lock
Bus Clock Divider Cloc
16 bit
S
ng_ital Clock ng_ital Clocl'< Analog Clock k
Divider 16 bit Divider 16 bit Divider 16 bit e—»™
W
S
Digital Clock Digital Clock Analog Clock k
Divider 16 bit Divider 16 bit Divider 16 bit e—»™
W
! S
7
Digital Clock Digital Clock Analog Clock | k
Divider 16 bit Divider 16 bit Divider 16 bit | e —%
w
S
Digital Clock Digital Clock Analog Clock | k
Divider 16 bit > Divider 16 bit Divider 16 bit | e
W
YRS 001-91764 KA *B T 24/136
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6.1.1 AFIRG#

6-1 Bon THAANWHIRG 25, EATA DAY B s 4. X
U P B K TR S TT BE VS 50% [ 5 23 LL B . T 20 S e e L
H 50% 1752 L

6.1.1.1 HHERGH

BT IMO [FkE R LUA R +1%, G, ERSHWT, REE
X —AIAEPERI T . IMO TAEM AT EARMAMNE AN, AL
HfaE e, SRR L) TR EAA SR .
JWAE R, AIRAT +1% (FE 3 MHz F) 3| +7% (£ 74 MHz
) 2. IMO 5 PLL 54 I, mI LA RGIA 2 281 i iR
) CPU FI Rl 4h (3ES WA 26 U1 111 USB B4 ) . IMO
THRAE 3, 6. 12, 24. 48 F1 74 MHz B Bhia

6.1.1.2 W=7

I e A 8 i % A L1 B S NN R R I A RN b . SRR
AT 24 MHz IS AR, HAEH USB I ATk 48 MHz. ‘B0
DAREE A8 FH R H IMO. MHZECO 8% DSI (AM335| D [,

6.1.1.3 #IHH

&8 PLL, TREHIRATER . w5 I Bh 598 A 0502 o vy (I b

T 2 o R AT R RS FE DA R i SRR A K i B ) 2 Te) B 15
PLL AR AL T FE T 2P NI A B B I HL) . PLL %7
HIRFBITRIEEN 24 ~ 80 MHz. A AR R o Siss gt 7
4032 NMEBCE, JUTRENS A AT TR B R G B AIE . PLL
B RS BT PLL S NTRAORS . B0 LA PLL FVERAE
3MHz T 53 IMO W 8h, UNTEIZMIER T AR CPU A R G
PR E B mr, HRBENSIA BB I B KR o

PLL RERS A 250 us WSeBlARAZ e G A7 BT « B
A LARE B N SR 1 IMO. MHZECO % DSI (4351 D [
Bho EBUE SERIF R MBUENE S 201, Al L—HE i PLL i #h
Ho BiEE5 i DS B, PAEA B, EE NMRIhFER
AT 2EH PLL.

6.1.1.4 A5 ICHEIRG 4

ILO fEMg IR AL LI IThRE I SRR, 3G NG 110 E I 28
REEHR 2 I SR b A iR . ILO et Ak L ik = AN AR Rt &b,
Bl: 1 kHz. 33 kHz 1 100 kHz.

1kHz I8 (CLKIK) @HEHTEE “ LBk 7 erds. %0
P BT R TR M I3, Bldn, KA R (CTW) 1)
F 10 58 I 2% A0 PR R 1) I

PR RS R —NEL 1 kHz AE | s AT 13 i, e eh
B ILO $24t. BRrARAFRIRAE ek 7E A E R 3R CPU 4k
FAF IR, BN e i R AT RN G . BRI TARGE
W LA SR E 7, tr T AR AR R 4. B[
0] DL AL Yt 5

A R A AT R AR, R HIEER R SE, HEH AT LAk R
Wro IXFE AT DL SE IR T FEAR 2 BOREL A w2 B o2 i Hh 2R 9 b 2

AYRS . 001-91764 I *B

RIBHE T
VR TSRS R STRSN B RTC Jhfe,
Ao

100 kHz B 8 (CLK100K) RIE L IIFE R Gl 4 oRk124T CPU,
AT DA RS P R T B PRI [ T B

PRIEI #6215 Ait3as, ERI¥EDN 100 kHz 8. ER3E
P T P e N P L S E Y =K A T e e
Jl AR T . AT BE 68 LA e T4 o e R I T I B R A
2RI E WA % CPU HI

33 kHz i (CLK33K) &% CLK100K #H47 =434l 5 3R 45 1
%5 T VRS B i 32.768 kHz ECO I8l (TR 8 4% S dE) «

6.1.2 SR 7

Kl 6-1 Bon 7 MR A% . EATAT DL B . IX
LY B4R A IS AT BRI 50% H 5 28 LR . T 2 S st B
A 50% 17 4 25 LL A

6.1.2.1 MHz Sf A1k

TR AANT SR, MHZECO fefpitftmig . mks Enr el G
Z WK 6-2) o 'BEXFFKENSARE, FHREENT 4 ) 25 MHz
Z 8. 5 PLL g5& M, & 0] LAAE BGE B8 s AR 1 CPU
ARG (5N 25 T ERBHIER ) o EREFIMESIRM
;%é?ﬁ@ GPIO 5| B2 [ 52 1. MHZECO FIkS BE B T BTk 1 5

& 6-2. MHZECO BiER

XCLK_MHZ

4 - 25 MHz
—>

Crystal Osc

Xi |X| |X| Xo

(Pin P15[1]) (Pin P15[0])
4 —-25 MHz
External _| |:| }— crystal
Components

_—[ ]— Capacitors
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6.1.2.2 32.768 kHz ECO

Tl A 32.768 kHz I ik, 32.768 kHz Mk (32 kHz
ECO) it LIARH AR SRR AR FIN 7 GEZ WLIE 6-3) . 32 kHz
ECO i HHEH BIBEAR E T 2%, FEONSEr i a3 i Bk, RTC @
TEAE 1 A H o A [E 4 P SEE RTC Thig

ARV 2 Re K AR R AR R, LA F P AE ThFEAT B A
E:%%%Z@ﬁﬁﬂ%oﬁ%ﬁ%%%%ﬁ%ﬁ%Gmoﬁw
R

& 6-3. 32 kHz ECO B EHEE

XCLK32K

32 kHz
—»

Crystal Osc

Xi X X Xo

(Pin P15[3]) (Pin P15[2])
32 kHz
External —| |:| |— crystal
Components

-I: j—' Capacitors

BUCK A 32.768 kHz B 4P iR 3 % (CL) W E N 6 pF
), 12.5 pF. 15 B F s RS 0080 T . BN SR AR CLL
1 CL2 W% BAMIEME, HETHHE% CLICL2/ (CL1 +CL2)
SEFEIRE CL MME, HPagsIHAELas, T2HCER,
&2 LN 20 AN54439: PSoC 3 il PSoC 5 4R se. %
EZ I 76 T EH GPIO — A i) 5] I A ETE

6.1.2.3 HFZARZLIE

XFRE S 110 HER SN SR G A £, DS fefs IR
fEES . IXUEHR A AT LR BT R4 UDB N A .

BAR T E DSI I RPN\ ST BT B B SR U e, B 20k )\
NELflh DSI B CFE A BRERAMIBAE O T ELEE R\ A7,
Bhoriiige. A, XTER LA @R ER IR A e,

6.1.3 M HH

P -EA I B AR R v i B E RGN . MRS B AE G
IEZA TG B X LRI PR AT X BT SRR, ARSI
FEIERR B AN AR HER TR i L2 BB — LG B, I o
53 Bl 2R G RENS A B 2 i SR FR IR Bl

m RGP T IR AP O R G SR ORI B, DA 2 —
RGBSR, Rl PSoC S1FSLBU B4 [R5 .

AYRS . 001-91764 I *B

m LRI 16 A7 0 AR T AR G R A R G R B, DA
T AL A CPU.  CPU I ELF IS ZRIN B R A T 2K o

m \/NSELTTSRFE R 16 A7 I B o) i ds REAS 4L IR BTHRR R, 98T
RO OB R BT RGN . B R GRS BT DL ST
38 A R A I B A AT A I B RIR A T SR ) 7 A
B, GIANH] T RRR R A A . RERAE PWM R, 2 I g o
SEo WIRFRE)\AS PRI P Migs,  UDB AN E ThRg
SEIS 35 [ TR IPWM AT DA pl i

w7 VUAS 16 A7 B Bias 1 5T i BN Bl R R SEAL A (A
ADC FIVRAES) Az i B ASLADUS o o3 3 25 6 43 B iy
(Skew) il DhfE, TR RSB FIEA 2 5 5w )
FHAFFE KA L H KR T IR B R G

RIS pH M E S — A 8 AR A, — A 16 Lo B Hi

a (o PECE 8, BERS AL A A U200 50% I BRD L &

GRS B EHT R0, DL TR BRI IE . REAS TN B G

B 2T B B AT RGUELIE, R B DR RN R [A] B B AR

gt MMsEBLEIk 32 (LA ek

6.1.4 USB #f##td

USB IR s (R s A2 1, S AR 5 S b X 2 FEAE IR KL

BERRH. USB A ERETG A NIFD BgEn, HE KA
S ckizAT, DMEALE USB #dE. USB B 5% 48 MHz
WIARZE . %A AT LIS FH AN 5] I b A i, P AL | P R
%%%\ Hl?éy%‘?ﬁé%?}ﬁﬁiﬁiﬁﬁ 48 MHz (B{ 24 MHz [XUHED
‘] DSI 4,

6.2 L RS

i RG-S AR . B VO RS, XS] B 5
++4& VDDA. VDDD #1 VDDIOX. It4), &N HERN 1.8V
B P R T T 8%, UECA NS A B AR S (VCCD)
il (VCCA) M. HLERETT 28 10%H 51 (VCCD #1 VCCAD
A1 VDDIO 5| b Ziig e gy, WKl 6-4 Fior. WA Veep 51
SFUEAE— L, 51 (A 2T, RS —A 1 uF
+10% X5R A4S I, i R 450 0,4 A AL R T 4. 12C L
S 1R e A IR, B S T 2%
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& 6-4. PSoC R4

VDDIO2 1uF VDDD
| VDDIOO
0.1pF
L —— - A _ e e e e _ — =
re 110 Supply § é é 110 Supply _vobioo L
| g o o o | 0.14F
1> - 12C |
[ | Regulator | $
| |
: fm—— 1‘ o Sleep |
| -—
- Regulator
| i Digital | \ 9 I
i Domain ! | VDDA
| } \
___________ 1
VDDA
- Analog VCCA
VSSB *~— Rgglg%lltaatlors <o Regulator > P 014F
o3
e i VSSA
|
| i Analog !
| | Domain !
|
| S | |
| |
| - |
| o | Hibernate [
| | Regulator |
- e}
°) o)
o a o]
I 3§ 8 2 8 al
LS _woseny Sy 2 g _tosuwmy _ 8y
1
0.1uF 0.1puF
0.1puF g” ?”
VDDIOL VDDD VDDIO3

HER:
B A Veep GHILAUERAE —ilE, JFHEN MR ELBRREF . @IAESE N7 LR, WX 2-6 fix.

m T DATE YR R R g 2, Hor, Vppy SIS 5.5V, I H #3484 T AL . EEIEAERH, WEAE Ve
SRk, It EVEH Vppx FIIERE Ve, 5.

m MBI Veep M Voo BLEER AL, AT BES 7S A0 R i 2a 251 o AR E F . Vppp SIS Veep 51 W Vppa
SRR Voca 51 0. ZRCE R RVEEE BB R EY 171V £ 1.89 V., E%ECEF LS, BB, KT EAEH
I T A A D DA

m AT AR TR 105 B AR — AN ST, AR TR A L R BTG . 3 TR SS, WUR AR BIE (& 64
T R0 Vopx 3K Veey) e LA HLIE (T ELARR K, 7154 52t i 5 2 ) S A

AYRS . 001-91764 I *B W 27/136
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6.2.1 ZJFEH

PSoC 5LP #fFHBA AN F R ShRERS, Wik 6-2 F15k 6-3 ﬁﬁ
TNo (XU TREA S, BT RENS RN PR AL AT T I T RE AN AL HE

Ho

S 7E AR IHEE Y PSoC 5LP ThEME L E.

ZJ\, [ I e K PR P2 b/ MR DO FE (245 S AR R ThAE R 42 m/\EE/L%r
H

m PRI K

AN R . HIh e AT IC B o S S
AL EAEA S A24%, W LUERE B AR DN DDA T2 T R 48 /£
#ANEEEAY, SRR T RS, MIMREBIERIIFE. £
MEIRBESCE, TERRAT AR BE, KBRS AT
AR . BRI SR, Res B (3L I Bl ] B A S
BfEr (RTC) Difg. IJJ%%B&TEEE’JE%HWEﬁ, A PR A

m GBI P2 SRAM RZS, (B4, I H R8I 1/O 5] JnkefE .
R ] 6-5 Ko T 1E S AN ThRERIR 2 18] SO VP REAT B DI . SIS HE A B
pRGCEY BRARER SR, EFIFT4 VDDIO ik 4 2L BRI il
AR A
% 6-2. ThEEHR
ThEERER, BB HEN 4% MR VB E A CNER Rer
EERE EEETAERR, B s I | e, L. 1T 75 v Bt & (TR | PG RERT TR, o
FRGE D i 25 A7 92 F 5 BSRH T MR AT, )
TN ﬂ%%%ﬁ?ﬁﬁwﬁﬁﬁ
H%AYo
SIS | Gk, B AR S| i 2 A7 28 T B [T b & (THRD P RERT TR,
R T AL A A AT A R T AR,
FPRA, DMERRIIRE. AT LA T DL FF H0 e RS HFE
THEE: XM CPU, H{#F UDB Ay
BEAT b2
BB A L EFERTE T &% WL % AP F )| IR Ly i 28, [ILOKHZECO | M AL, o IR 15 8344t
A PICU. 12C. T BUZZ IR% .
RTC. CTW. GERR A T ANE H ER
LVD DA DAZE ] $r A HL H
I REE
PRAR A2 2x BN T T R G R ThE | i 25 77 52 F 3 | PICU LA KRB F s 1 58 4 0%
IR T AR P A R 2255 [ FARAS
IR LIRS, AR P AR I &
B (L7 I AL 8 P 2
# 6-3. HINFEHER TR A AT
BRI | wn | Sl REST | MFRR | BBRE | ARENR B T
TEE R - 31mAll | A A 4 - s
& S ) - - HH P 5 X 43 43 43 - 43
B
<25ps | 2pA S & 1’C MR #se | ILO/KHZECO HE S, |XRES. LVD.
e A AR X PICU. IC. WDR
RTC. CTW. LVD
fRIRKE | <200 us | 300 nA A I I I PICU XRES
EE:
8. HLEMECI]. CPU R ZM X LA 6 MHz SR MAT. iES I 68 7L E#E 11-2,
R4S 001-91764 A *B 7 28/136
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&l 6-5. TIFEBEA T

Alternate
Active

6.2.1.1 JFapist

AR A AR B AR, A FE s, EshicE
PEA A F2 il 5 B BCAE PO 2 ] Y B0 X3 BEURAL TR AR
S, ARG KW B, BRI E R, AR >
TR B AR A EAE A T BB ANE BRAR RO AL, P
A LA ARSI T RGN TIFE. CPU FILLE A, 7EXFMEM
T KA Ml SR 2 B S E T RE CPU.

EREMIEEAR, SRMGLSRERENES, FHEH
FHFERE CPU, MAE B R AR R E . a5 S
i ATERIA 4 R T RE R

6.2.1.2 &Gzt

% GRS AR R 2. TES AR, S fERe
BAOMFRE, UMERKThEE. —FTREMME RS « KA CPU
FINAE, FEINEEHIBAT .

6.2.1.3 MEIEHA

GO AT L2 16 ps MIVRE IS 18], Ty DR A HERRAS SR P Zh
FEo MR [ P R FLUS R T S 0B R B RRE , A B
NIF B

6.2.1.4 HAEHEC

RIS, JUFFrE WEBThREERR AL T2 RS . LR
o BB B R BRI SRS T R AR KT FERAR A
T, SRFIEREMN SRAM {78 N A . ELE N FHH T
GPIO KRB H AR ffE, JFEHAME GPIO 5] b b is &t {r
B fefEAabFORIRBGARS, RARm A 110 . MARIR
1K B I TR AS 2>t 100 ps.

T SEBUBARAT R, ARHER IR 5 &% A VEBEA PR dar A\ 518
RIFTA S PR AR AL LA T 10 kHz K

AYRS . 001-91764 I *B

FEARDIH: GPIO, FEARIIFERAT, W R 2 UL mnd B AT Ul e,
i 0 PR AR 5

6.2.1.5 MEHLL

MeEE AR AT ARC B R, JE B AT Lok B e gs tE B A0, Mgt
2 RE R E BIESIE . 8 EAE E B Ah WriRAL HE Y A R
. ThEE RS, d AT 1O TR, NERTR TR ET DAk A
BN, AR L EL R ER A UDB. g i S A s i b
Wr, CUMEMER RS, BWsMEE ST SER TIRE . B AL SRS
SEEAI G (XRES) . WDT Mk E 46 (PRES) .

6.2.2 HIEFEHG

KR 171V DUt EE (Flan, ARBHEEMHE B E AN bt )
FIN o] A R T e e 3 8% DUAE Rl AMEDR 1.8 V It
o FhEFESR AR AN DA T RT3 AR i T AL R T R
45, e 3.3V 2L UKE) 5.0 VLCD SR bt . J@ A4 HLIE
B AR DL, BT BVER— R I, DUER
R B LR SRIZ AT PSoC B HARAR 445 .

FEHEH AT UEZ AT 0.5V H 3.6 VIR LE (Vgar)
AE K 0.5V 1) Vpar #AT R 3, HREWIREEAN T 1.8 F5.0V
ZI, AP EENRERE Voup » H2PKN 100 mv.
VAT BT VouT 3 g VBaT KTEET VouT’ i 7 VouTt
SWE/ANT Vpar CHHTFH R 23 1 BBAIRFE) o 12 BEEmr DIt
ik 50 mA  (lgpost) MIHL, BARELT PSoC #fFRIFMT4
PEIECE . B P TA ERRIR (35 PSoC %#F. PSoC 1/0 5|
A7 HL U AN A0 A A R D I AN /N TR E B K LA
lsoosT:

HWUA 5 BB 28 M0 00 5] B, 55 : VBAT. VSSB.
VBOOST LA K IND, $&F+ )5 Ffir H B K@ ik VBOOST 5| Jiig H »
JE AW E RS AR WA TN PSoC #44-it
M, 4% R: % VDDA, VDDD #i1 VDDIO,

B T AR S R TR AL, TR SRARE R EIAN AR, W
3530 T EHIE 6-6 N . K/NK 22 pF B (Cgag) EZR
BEAEREIT Vgar IO R, Sl f PR AR G2 v AT E B A e B FH o
R 5 Vgar SIEZ A ZA I S84, Flan ik iR
PR, BN AR E R R N BRI Var HUE. TE Vear
F1IND 5l 752 4.7 uH. 10 puH B8 22 pH R EK. HRIERA
HE iR AR R, AT AR A HURE, DR TR
AR CR o B IR A BT E i B AT FASONE R e R
ST HUERSS D AURCE TE 2 Vgar A1 IND 3] HIIA] 1 cm FIFERI,
A A B A B/ MEL 750 mA. 75 IND A1 Vgoost 511 1 cm
[ BBl A — S 1 i TR . % R R IE R A A
BUEMEN 1.0 A, RHER/MERN 20 V. 558, FEHRKNA
22 ],J.F E"]j(gi Eﬁfg (CBOOST) Tﬁﬁ?”ﬁﬁ VBOOST E‘]{jﬁv U\
Rt e B E. FEWE Veoost 71 EIEBM S A,
FI R EA BT 5K Cooost MG . I BB HU/NUE
B 10V, XFERENS RS B L PR BT B S B e -
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Bl 6-6. 3 PSoC &4t H i T+ e e 28 S A

PSoC VDDA |5
I _lo1pF _[1.0pF
External @ T I
Load \-r el e (O NI S RO
- T T
VPDD 0 1 pF 1o wF
VBOOST T T
Schottky, 1A
' IND |
VDDIOO [ o5
4.7 pH T
10 H :}ﬁﬁvwmg R
22 pH % | vopio1 [ T
_| vBAT [ “10.1pF
_[+22pF ] - 1
- = _|vsss VDDIO3 [ BT
0.5-3.6 V
VSSA [
22 pF|
VSSD [3—— T

All components and values are required

T 55 d tm] BUH T 9 HAR A S AR e, R B — A
1.8V HETHE ] 4.0 V, HTHRE— A H 6K LED, {#2—4us
Wl QoS R 2% A N PSoC 44 Vopa~ Vboobp A Vopio it
B, B E AT A PSOC AL AL R — MU, (D0t

B 6-7. FHIEHBRBHINA (K% PSoC ##44-4tH)

U PR L 2R AN B R . Vout FLYE 7R B e 3k 22 uF, 1.0 uF A10.1
uF MRS, X UL 38 AU U E /E 5 VBOOST 5|
1om JEREIA, DL OR B T 25 AR 1

Vour
External PSoC
Load VDDA
VDDD
_[22 pE 1.0 pF_[0.1 pF
T T
VDDD
| vBoost
Schottky, 1A
IND VDDIOO
4.7 pH Boost | VDDIO2
10 pH _
22 pH Logre VDDIO1
_| vBAT I
_[+22pr [
- == _|vsss VDDIO3
0.5-3.6V
VSSA
VSSD

1

VDDA, VDDD, and

per section 6.2
Power System.

All components and values are required

AYRS . 001-91764 I *B

\\}

VDDIO connections
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S P T e 40 5 o R AIR 5 2 K DDA 8209 400 kHz. TH IR et
a ] DAZE P AN AR R AR BESh BRI LS . Vo B
AW TARHE, T, THERIET 88 & sl L s ks
WS ERHUREACN, KBTI RERCR A T2 AR, L
BB TS FE B DR ARHUREN,  Th s #8008 e AR ) i i
DIk, MHALT 5 pAo THEF AL TG S U T AR R e 3
4 250 pA, FERFHUE R A 25 pA. ThHE TARRERL S & 7
DIFERE G A, DB KPR AR B D FE. 3% 6-4 1)
T AEANFLES R DRERR 2R AT AT s AR 5

% 6-4. SR MHER ST EIFRAREE

BT DFEAE R F+EIDFEAER
gi?ﬁiﬂﬁc%ﬁ%ﬁiﬂ T ds A TE AR A R I8 AT .
R T

O P MR AR 5 T A% AT DAAE I S A X R LR 20N iE
7o AETF AL A, R A 20 St
W, CLSEELTE i s R -

A A RIRAE Tt s a5 o] AAE R S iz 4T, (Hi T

T s i 2 A5 2T I HRA Y FER R, BITBL
AN R IRAE N 3 T 2%

6.2.2.1 FHE[EFTER

BRI R ST R IR IR AR & #F3E, 7E PSoC Creator IDE

AEi#kh Enable Fast IMO During Startup (g Sh3#A R4 G Hik

IMO) {#i . Enable Fast IMO During Startup %< &7~ 7E PSoC

Creator [T TEE %P5 (cydwr) SCF System (R%) %Ik

o IR AREHZIR T, FRAEE S E AT R E S E Y 12

MHz, TIAZEANK 48 MHz. W5 Erbkig, &5 8 shn 7+ &

PR (1) PR T FE AR D

6.2.2.2 ki I EE

TR 3 80 25 ) 710 2 AR I 20 75 BT SRR B (WA Car FARR

HHRKEE . B M LK Cpoost HLA A% (IR B AR B <y fi S,

MSE B 74 U1 R 11-7) FRTREMNE. LgoosT —ME—H

AEAM, EFREENTEE BT PLE T R s 1 is 1T

KA, TR R EHR . 14N, Vours Vears lout M1 Ta 2

VB3 A7 TE PR E R

LR LR S D AT A, DLRA R TR B 4 8s TES 50

LgoosT fH-

1. R TR B0 Vgar~ Vours Ta A oyt TAESAFTER

2. W& Vgar 55 Vour B L (3 74 1L LI 11-8) () Tp fH,
W€ Vear 5 Vout MYEELR G TFHE TAEEE W . WRA
%ﬂ’ﬁ?ﬁw, T BAG O TAE 2% A B8 A — AN AR T R T T

3. MR¥E Vgar 55 Vour BT (5 74 7T R/ 11-8) 1 Ty 3l
B, TIERIAEEE (T WS THEERE TR
Bl . WRATEREVERE A, RS LIRSS, REiR R
BB — AN R AR

4. 184 Vgar 5 Vour BFR  CGF 74 7T EWE 11-9) L1 1oyt
e R R (our) YEFELR S AT 4 sy TR

AYRS . 001-91764 I *B

Wo WIEARATERH IRIE N, FEBS LA, AEiRE
B3 BT — AN R IR

5. 14 Vgar 5 Vour B (5 74 1T 191E 11-10) EMI LgoosT
B, EEHRFT VR HRRAE

6. HRAE P U VF R BRSO AR AR TR R A
&VRIPPLE’ 164 2R 4t b o PR g&&—t‘i VBAT‘ VRIPPLE '—:f
Veat B 55 75 71 BRI 121-11 3055 75 70 B9 11-14)
R LT THE SRR VyppLe MILEUE . 8, (RS8R
IS VRippLE /2PN I EEEL I K 2, B4 BEAZ A FH 0 V9 5 K e
JRAE . WERABRAMR . RPN EZEN &, WM ZEH
Forr— AN AT () f /N P B T S R R AN 3 B BT AoV 1 FRLURR AR
B VrippLes BARBURSE, B4 ROZATH— AN
A

6.3 81

CY8C58LP & Z AT H MR FIAMB R AL, HAaHE:

m IR — e Wit DURBEARA S () #A,
LA FRE T IR g =t 5k VDDA, VDDD.
VCCAFIVCCD. Ui Tfa] H 8 H Tl Y el , & 2R s E AT
Al DA IS P A AT R, DAEAE BIIE B AL R 2 R TR e 4k
N A AL B 2% PR R

AN — B R E AL S (XRES) , /] LU & A7 2%
. XRES 5| AL&— 2 E37F) VDDIOL I #FHLH . 76 8%
R B E AR, 4245 B ) vDDD. VDDA #1 VDDIO1
R

mEAEN Y — BIIEN 2% 057 B A BB AT 10
Wo UNERTE |14 2 I B8 76 45 e I 1) B Y Rl I [ 2 AL, 4
R — N AL

m R — A AR R A 2R
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& 6-7. RALIR

vVDDD VDDA

bt

\70‘1;’:“;; . Processor
" Interrupt
Level P

Monitors

Reset

External
Reset

Controller
Watchdog

Timer

%;

Reset System

Reset

Software
Reset
Register

RGEENLI AR BB 7 I B DA S A A7 2 B AL
SACRSTFAFE TR 1 3L A sl e B R ) M P eh b R ]
RESII B IZ AT A7 &%, DU IR e i 0. IR AL)E, 205
FiGHEA . ARFAER, ESAEARSETF .

6.3.1 Bl

6.3.1.1 M EB IR

m IPOR — ¥R L HE AL
FERIR LB AL, IPOR 2> 4% HLJ5 H % Vppp Vppas Veed
M Veepe iR HSFAZFEFHE, ERELA1V (0.75V ~
1.45V) . ZAEM TR E KB R TIEHRE, {HE DN RS
S AR EALIRES « WIS 2 RENE2E A58 BE 2 /0N 150 ns B AL
i\kg;ﬁn%ﬁ~4\ﬁz4\ﬁaﬁt%‘rﬁhﬂ, AR A R Bk R T fE
Py Lo
JAZNJE, IPOR HECKWAERA,  H &N T/EKRE AR
FACHEEESN (PRES) M.

m PRES — %K EE AL

1% LR S I JE IS B AR R BRI B R R N S L R A T A
i, AESMHHE LMY THRMSLEEEREE. Xt
PRES fi % 10 3 5 5%F IPOR 4457 1 i )9 A [7]
IR TEHUT, P LR AT PRES Mg, Al DIZAH
B ARG RS, (HX2FN2ZEH PRES (RN . 4
HRFNRIRAR N, PRES B Hshgi2E A, (H2 WA 4, R
TEREIRAE N, 20 WIS FE R 3 28 (A FiEaiRE)
PLESR LIRS, JF4R MRy (] . SukFR, PRES M
WA FIESPIRES, DME A s .

m ALVI, DLVI. AHVI— 1530/ $ A% r = AR W, Bl s fUE A
v it B B R P T4 VDDA A1 VDDD A8 HY HE Y8 45 0 o ot
T AHVI, VDDA =2 AR T 3AN ] 5E filh & B ~F 19 L & o ST ALVI
F1 DLVI, VDDA F1 VDDD s&AH% T Al 4w it & B P HO L%
% 6-5 A . ALVIFI DLVt AT DL BC B oA i 2e kA,
A A B B o

AYRS . 001-91764 I *B

R 6-5. Ml / B AR R, MR R T

I HYR EEBERE ] ik B
DLVI VDDD [1.71V %55V [1.70V £5.45V,
N 250 mV
ALVI VDDA [1.71VZ 55V |1.70V £5.45V,
&N 250 mV
AHVI VDDA |1.71VZ 55V |5.75V

£ IPOR Z i, MiFEasi—HAL TEAPIRG . EREIREGT,
2 IR L L (R SLAE T JATOIRAS ) o AR BT IR IR,
WAREIRLE, KRG EEANREERE. RE, RGN
i, TR AL E i

Buzz (J&E3h) WIFZF RN, JFHHEREZMRKRTE—
P O VRS LA B LN (8] o A 5 S ] ] R AT AR 45
B, B REARSETM

6.3.1.2 HMEI
m XRES — #MiE {1

PSoC 5LP H—~& I XRES 51, 7E1Z5] AT HEFF
BORASK, TS HH T EAL. X XRES KR 5% IPOR & A7
K RAR R . AMESE ALK TFA R EN. BaE—ANELE
b fH . 7EREARAL AR T, XRES 4 TiE3PIRE

2% XRES I, /> 10 ps 5 A4 o E#H B E.

® SRES — BB 1
SRR B AL AR P E — M, AT DLERE S R A W
BAiR4 . Xul OB P BT, alLh@Ed DMA Vil
[EEEHEIT . ST SRES [ N 5% IPOR & A7 [ Wi B AH ] o
WANER R oh— e fias i, T2 hTheE.

B WRES — & e 25 & 01
F 1M E AL A TR P A IE R $AT . T RE 15
SENT 28R IFE 7 40T TAEE S, ©WaiE g A% e 28, i
RS PR EE R EMZER S, aSEREN.
VERL: IPOR XZ5HIE 1M IhAE. A7 06 Al id i B 5 A7 434,
ARG EAE Y S FRER T INThRE. WEFAeM)E, #
TovkE R, BRIERE IPOR I E A FiF,
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6.4 110 R4 5% H

PSoC /0 B =R iGtE. &4 GPIO # A HBEHIAEF 11O
DhRE. AT A 110 # A Z R4 POR I i B IREI# R . PSoC
i@t VDDIO 5 TR 2 A DU 1/O H Rk

A EERE PR 11O 51 77 USB s/ =F 110 5]
B, 3BH /0 (GPIO) K 110 (SIO) RSB 7 IIfE,
FEXHETFHRLGE MRS . 3 USB KIS EIR IR AN
USBIO 5| i, 7T 545 5E i USB Zhe, BAAA R GPIO I)fE.
B 110 31 ¥ AT /5 CPU 5807 A& i B-4m AN A i AE T
AL, A 11O SIS AT A b . PSoC 110 B RiE =23
fe, TN L EEGESYWIEREMERSIME, MR T E
Wt A B A /. BT GPIO 51y w] F - A 401 %y A\
CapSensel®! L1} LCD segment 355), 1 SIO 5l AT H
VDDA [ L AT AT 4 R4 HY HL R

m REFHE T GPIO 1 SIO 32 #r ek .
o A2 A g O B AR
o NZIAVUA 1/O TRAL AT 1/O AR R
o A fi  DSI RS
o FT CPU i1 DMA (% A\ F0 1 B
o J\F IR
o B G| AR AT DL — NG BN ETUSA 1 BR B U ) R

o A DB, DSI ]S H - fid g B o

o AN AR 5 Ao 10 PR 0 ) 2
o 2 H0T IR A g ) i e R
o FE T OB 5| AU 1) s 1 4 o) AN B 2 A o

pez N
9. HEHEFNEHHON A Y GPIO Bl AR &I FA{E CapSense ik .

AYRS . 001-91764 I *B

o B 3 (PS) RIS (DR) #7517 as, Reisdit R
HOCERBUBMEE T HR
o 5T 55 IR R Th g
m fU{E GPIO 5| i e gLt HoAt 2k
o ¥ LCD M#4 E 1) LCD segment 3Kz
o CapSensel®
o BREFBL N A T A
o 4L 100 pA FH67 L AE S
o FRAESRBR R 1.71V
m {YAE SIO 5 | _-FE gt A oh g
o [t GPIO B & oK S 5t 5
o AR IR (FEAER T/E VDD FZ&MRI8 5 V)
o AIgnAE R TN B, RS TR E 1.2 V
o THAHIA . CapSense Bf LCD Ljfg
o A EARRIL 5.5V
o SIO A {E il A48 F E L 21

m USBIO .
o #F & USB 2.0 FrifER) 43 110
o foK IR BN 50 B AT T — i i
o F- T CPU I DMA (% A\ F0 1 B
o B AN NN | B H
o FFiml (CMOS) IRENE
o &5 AR AT A E D B R BT B Y R TR
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& 6-8. GPIO EE

Naming Convention
PRT[X]CTL ‘X" = Port Number
PRT[X]DBL_SYNC _IN ‘y’ = Pin Number

PRT[Xx]PS

|

|

|

|

|

|

| |

Digital System Input

: < [¢] Y p T
|

|

|

|

|

|

|

|

PICU[X]INTTYPE[y]

PICU[X]INTSTAT Input Buffer Disable
Interrupt
Logic

Pin Interrupt Signal
PICU[X]INTSTAT

PRT[X]SLW
PRT[X]SYNC_OUT

PRT[X]DR

- Digital System Outpu i]J In ]

PRT[x]BYP

Vddio Vddio

Vddio

PRT[x]DM2 Drive Slew

PRT[X]DM1 Logic Cntl

PRT[X]DMO

D Bidirectional Control N\ Z
PRT[X|BIE OE [
) g
v

1—po
1 0
Dﬁpsense Global Control

1
|
CAPSI[X|CFG1 \/ﬁ | Switches
|

PRT[XJAG -
Analog Global A AN
PRT[XJAMUX L.

MV

Analog Mux -

|

|

| Display :
Data |
|

|

I

|

|

|

|

|

|

PRT[x]LCD_COM_SEG

[ Logic & MUX MW
: PRT[X]LCD EN

| LCD Bias Bus 5
|

AYRS . 001-91764 I *B T 34/136
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& 6-9. SIO A / FHER

Naming Convention
‘X" = Port Number
‘y" = Pin Number

PRT[X]SIO_HYST_EN
PRT[X]SIO_DIFF Buffer

<> Reference Level Thresholds

PRT[X]DBL_SYNC IN

PRT[X]PS

|
|
|
|
|
|
|
|
|
: Digital System Input JI'/I
| < N
|
|
|
|
|
|
|
|

PICUIX]INTTYPE[y]
PICUIX]INTSTAT

Input Buffer Disable

- - Interrupt
<: Pin Interrupt Signal Logic

PICU[X]INTSTAT

Dlgltal Output Path
OMM

PRT[X]SIO_CFG Driver
PRT[X]SLW Vhigh
PRT[X]SYNC_OUT

PRT[X]DR

[—>-Digital System Output i]J In

PRT[X|BYP

PRT[x|DM2 Drive
PRT[x|DM1 Logic
PRT[X]DMO

Bidirectional Control
- PRT[X|BIE J—(oE [

Slew
Cntl

Naming Convention
'y’ = Pin Number

G USB Receiver Circuitry

PRT[15]DBL_SYNC IN
PRT[15]PS[6,7:
USBIO_CR1[0,1]

G Digital System Input T

PICU[15]INTTYPE]
PICU[15]INTSTAT
Interrupt

Pin Interrupt Signal Logic
PICU[15]INTSTAT

.|
|
|
|
1
|
1
1
|
|
|
|
|
1
|
|
|
|
|
1
1
1
1
|
|
|
1
|
1
1
|
|
|
|
|
|
|
|
|
|
+
+
1

5
1 1
1 1
1 1
: PRT[15]SYNC_OUT :
1 1
| USBIO_CR1[5] USB or /0 v |
! USBIO_CR1[2] B gin only !
] D+ 15k |
1 1
1 USB SIE Control for USB Mode |
: PRT[15]DR1[7,6 » |
! Digital System Output N in |
) Drive I
1 PRT[15]BYP Logic | ‘E PIN
I
: PRT[15]DMO[6] D+ Open :
| Drain |
1
: PRT[15]DMO[7] D- Open 1
] Drain I
1 1
| PRT[15]DM1[6] D+ 5K |
: PRT[15]DM1[7] D-5k :
1 1
L e ____ I
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6.4.1 EpE

A~ GPIO 1 SIO 5| JI#R T B E & % 6-6 511\ Fh Ik )
B3 —Fp . =ANECE AT HFEASH (DM[2:0D , FE7E
PRTXDM[2:0] A8 iR E. K 6-11 TR 7 TR IRz
CHE\FD BI5I R, £ 6-6 Fox 1 1 4 25 7 a3 8 s 7
FEFIME S (i 770 xR 110 51 IR ERAE o

& 6-11. WAIRA

THVERL SEPRAY /O 51 RA A H 2 Hhy T a0 B A5 2 5] B 6 2 3 [
RER. Flan, WREA GPIO 51 gk By ERigist, Jf

FE 5] R

SN B 9Bl e LT

VULE 51 BIAL A5 ) RS 2 b T 1

RSP IR AS . AR —A~ GPIO 5l JIFE M He b, T 5] Bk
LM E [ FL s S A0 TR P HOIZ IR

(e}
=4

=

>

n

-¢

e JAN
1w L
&g

An

0. High Impedance
Analog

1. High Impedance
Digital

2. Resistive Pull-Up

3. Resistive Pull-Down

VDD VDD VDD

Qut OutDo " Out>0 { ﬁ " QOutf

% >°j i i i Pin

In <Il . % In <Il : % In <Il % In

An An An L 47 An

4. Open Drain, 5. Open Drain, 6. Strong Drive 7. Resistive Pull-Up
Drives Low Drives High and Pull-Down

The ‘Out’ connection is driven from either the Digital System (when the Digital Output terminal is connected) or the Data Register
(when HW connection is disabled).
The ‘In’ connection drives the Pin State register, and the Digital System if the Digital Input terminal is enabled and connected.
The ‘An’ connection connects to the Analog System.

& 6-6. BB
EE IXBhI R PRTxDM2 PRTxDM1 PRTxDMO PRTXDR =1 PRTXDR =0
0 e BELBSE PO 5l 4 X 0 0 0 BB RS
1 i P IR B A R 0 0 1 T TR
2 HLBEL b Bk A X 10 0 1 0 HIPH Bh (BK) SRIKEIL
3 HL B iz Bk 3l g X, 1200 0 1 1 SRR 2 HFH R4 (5K)
4 TF, CERE R 1 0 0 RS SRR B I
5 TR, R 1 0 1 SN TR
6 SRR 5 1 1 0 SO SRR B I
7 HUBHL_E /T SR sh K, (20 1 1 1 HIBEL B4 (BKD | HIBH R4 (BK)

HER:
10. fER FE 4 AU SIO L ASAE A T LR _E R A T 4z

AYRS . 001-91764 I *B
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EP 110 BEAAERE T USBIO 5 (PA5[7] Al P15[6]) B, < [RHIIRBEE I 41 PRT15.DMO[7, 6] & {743 i B IRENE ..
ATERXT USBIO 5| Bl 4k, mI{#FH PRT15.DM1[7, 6] &7 (B8 ZET. 7E USB B TR T IRshis =\l 5, Aot
Lm%ﬂ@ﬁgﬁﬁi%moEemoﬁyomﬁﬁﬁ,%Dﬁ%ﬁ%ﬁ%ﬁmﬁxsswﬁﬁﬁﬁo%GJE%MEABEO%WM
IR B A B o

# 6-7. USBIO TahE=, (P15[7] # P15[6])

PRT15.DM1[7, 6] PRT15.DMO[7, 6] _ _ 5
L R e e PRT15.DR[7, 6]=1|PRT15.DR[7, 6]=0 BB
0 0 il BYAEHT W, SRS T
0 1 YR BT |
1 0 LR (5K BYAEHT | WHLEE, SRS T
1 1 BT BYGOLT | miahi
m R SO AT A 2 S EOTR 15 5 T LABRE) S L0, SR SR A

FEH R BRI SRS, iy H DK B 2% AL 7 iy N 2 X 34 5%
o IXFERT LAR 1E R RV 3l 5 B A B 110 1
BN X R 0T 2 5] I E SRR i R i 5 B, U
FZoIRAS . B BB AR IR i N ThRE
TLAEHRIRAR 30 B R PR M B SE o iR, AT 11O #R L2
fic B oA B YU, BB PSoC # B A b B e 5
FHIDR 25 fH L

m B s BT

S E S AR X . X R TR
FidrER ST (HiZ) IRES.

m A BH el A BE R

L BH R Ek N R e — AR AS N AL AR B, RS —
BRSSP IR GLIRIKSh . fEXPAEERT, SR A T8
FNFE o X PR B — AN E LS R E T <. 18
R 4 AR X SIO AN RE A A HLBE e AR

m IR BB e AR SR B

FRIRASE R A A IR S N R A S B PUIEAE 5 — R B IR
FHEALERIRS) . EIXPAMAE N, 58 AT T B
o SRR A LR R RN 12C MBS 4.

m RO AR

TS ETE BRI RAS, L3R CMOS Hir i IKsl . X2
Sl E bR AR . — T, SR IR s 5] A
Re PR fT N . X ApasE 2 % T I sh B 7 i S 5 B4
FET.

m B B R

55 e P _E A R B R PR R, RN 5 A 42 5 s i
B EREURIRE T2 LA, MERIEERE T2 FH. 4

AYRS . 001-91764 I *B

o FERS AR N SIO APASRE AR HT AL BE R A R 4

6.4.2 GIBIFF#
E?ME%W#E%W%E%%@%@%W%ﬁ,#ﬂuﬁﬁﬁ

T 11O FAT S YA R i An e R, B ZFA7 28 IR0 B
F—Au 5. X P A7 AR T R 0 s ROt RN AL E
EZ InEEl

/O wAFMW T LR A S K, BEFXHEANSII, K A\ RH
FH 0935 D 25 A7 2805 R B AN 7, D@ IR A8 S
FRAE R T AN 5 AL E .

6.4.3 XX/

fEBhm A YiRe, 51 EAT DURSE A B LS &5 SRS, A
LN EREE S EE = S R ) s o T el U N OE R
S gt A 7 i B 5y — R O g B, 6 s 0K Bl (i A
PRTXDM[2:0] FFE2e TR E) « X1 5 i th 22 b X #E4T3h
AR A TS B R AEE R D, a0 SPI Slave MISO 5]
JEI, X S Re AR E A

IR S LR REN S 21X 16 At UDB B30T 4 5 A e % Hh s
s S EEE A EZ AT 1.

6.4.4 FEHEFZIRHA

GPIO 1 SIO 5 JilgT %o} 58 5K 5h A - SR sh A B A4t 1 Peidida i 4%
P R A R Pk Rk I ORE TR B R R -
TR 4 T R SR T 2 PR A EMI,  [R] I 1800 T B S S AR S
GBHE/NT 1 MHZ) KIS S8 R0 . R 4 50& T 9
AT 1 MHz 3 33 MHz Z B FIME 5 o il 2 nl LLESHE4 5]
JHEE MRS, @it PRTXSLW 728 TR E .
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6.4.5 /I

FTH GPIO A1 SIO 5| JARREAE e R G . B4 o 0 322 10 _ B Fr
B I)\AGEIEER R H A B i D R s sl R T (PICUY K&k
BRI R WA . i AR S B AT SR, DU T A
[ BCF BT, B AE R .

FRYE A B A B AR, AR R A b B, Al
RS ZF AT RS T R PPIR S &S A ﬁ”,ﬁﬂ%%%ﬁ¢
W il 2 R 2 PG SR . B PICU 78 s i 28 A0 5] IR
ﬁ%¢%ﬁ%ﬁm¢mma,u@?M@m¢mﬁ %W%?

E%ﬁ@%ﬁﬁT, it [ 5 WA R EHE SRS, DM b
%%Eﬁ%*ﬁ@%P%C%% ISCENE S LTINS Y ity
i EAE 7 2, AT DL s 8 i (UDB) N &R geirfitix
z

6.4.6 FIAZEMIXPELC

Al DLEF S ERIA ) CMOS i N RME B RT3 19 LVTTL 4\ B 75
M2 nBLE GPIO R SIO S AN IX . P i N2 X #R e 5
it 5 e o s — LS NGB . IRAN, EARTEREIER T,
A AR AN 5] BN 2P X o

6.4.7 /0O i)

A DURMEZ AU /O S d s, FARE T 28 0F ks 2
BN 1O L H YR DAZI/IN T B S T30 R4 (VDDA 51 I
JEo ZINAE A PO 8 BRSNS SR AR 11O HLE
P ERRE LS TN O AB ) VDDIO ThRE, iHS WK S
B2 5] 40 A B . SIO o D 5 S Fe it “ B st 7 ThRg,
BRI T TR

6.4.8 HHELE

U RUE R T GPIO 5l BT GPIO 5l JHI#ER AT LLIE AL
BN A S LB E R BT GPIO Xt R
\@MO&%%EOE¢Gmo%ﬂﬁ%ﬁﬁ$~%ﬁMéEE%
AL R RS, DS AE R 5] I B R Y R AL
%t ADC EiHL R LA S, eAh, FELLT| RS B BHE %ﬂ%ﬁ
FIRELINRE, 1407 B DAC B Bk 2% .

6.4.9 CapSense

AFRFNHEIUEH T GPIO 51l FrH GPIO 5| ¥y W] i T-fil g
CapSense #afINE % M, HXPEMEL, ES%5 59 11 LY
CapSense —FiHi4y TP

6.4.10 LCD segment x5y

AHS WAAGE T GPIO 5. BT GPIO 5l Ry el A1 T4 ik

segment JX 5 F1 common X355, LA B 4:5Kk3) LCD %oRbt.

ﬁ%g%@u,m Z# 4 58 UL 11 LCD HEIKah 7 — i/
7

6.4.11 "M H-F

BEANEIGEHT SIO 5. SIO 3% 15| ST H N ERT
SIO %}/ VDDIO HI4MiB{E 54 R AR R I m d P H . RIS
WA RIS R, &4 SIO 5] Al B AbrdE VDDIO
BT Bk R A e . B & HE DAC (VDAC) SRAEK
ZEIE GES A 6-12) . 5 59 T E R EEL 28— 35 1En
A48T VDAC B DL B Anal s 228 s R %42 & SI10 5 i, HBH
AR R IR s A AN E A AR R S AR R Y SI0.

ERE:

10, SBEBOR A 9 8 52 i 1 51 AN R CapSense Y

AYRS . 001-91764 I *B

6.4.12 A HF

A4 N BAGER T SI0 51 . BRAER T, SIO 5] IR
PRt CMOS M LVTTL fi A\ HLF, 1] HAR SCRER AT 4 B 1Y
ZA . SI0 FI ety H . X5 E A SHHERE
P, ZAEHH T ONHE S VDDIO AEMIAMBESEORE
BT NEMNX ST, S B ES R E mEEE T

FEEBIE GEZ LA 6-12) « AT HH N BIME AL
m 0.5 x VDDIO

m 0.4 x VDDIO

m 0.5 x VREF

m VREF

B2 DAC (VDAC) KA VREF % H K, 55 59
T RBEEE e FEARA 4R T VDAC B R % H % SIO 5|
IS H .

& 6-12. WAMFIH K SI0 2%

Input Path
+
Digital
Input
_ Vinref
Reference
SIO_Ref Generator
Voutref
Output Path
Driver
Vhigh
|
|
Digital Drive E
Output Logic %7
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6.4.13 SIO 7EAH# JE I 578

A4 N BANGE R T SI0 518 40z 38 1L _FF 4 A T B
&, AILLEA SIO FRTASN P DD RE SR M B R LE i A% . FUE
ELE 2R HIRME  SIO WIS s R AR SR . S HER T RAERE
F—AMEDL T RE L AR S e B I EIE S v R
LU A B . 1R, —XF SI0 5| I 2 R —ANBHE .

035 MK 6-9 BB TiZIhEE. EizE
R, ¢ SEESE T BT AR AR R SREERE S .
E%;T_ PLA SIO M3 N 22 b X Af GEIR A T, LAS G5 B I b i 2
G RE

6.4.14 HHitk

A RBIGEH T SIO 5. SIO SIS HE « Hdfidk 7
e, IFEMBERED SIO 5] IS5 BRI #H N BN, BIELE
PSOC %A BN IR S itk . X AE—2k, KRB PSoC #tal
PURHEST AhER 281 F BB 3, TR Bl 1 PSoC #izi@it S10 5]
JEI AR — W T B e

HIEFEBTI 12C BEMER, 4% 88t i sl i i 2 S5 S1o
%Iﬂiﬂ{;ﬁ@ﬁ%*}%#ﬁ& Rk, WEAEBET 12C BB ARSI 5

6.4.15 I /EBIR
FiA /O BT R LAF VDD FHBAEWS SR ML K 28 FR Th AL .

m SIO G A IR IR, P9 AT S5 L A7 7E i BT 7 3

w25 HRL L R GPIO 5] I FE IR R 1 100 pA. GPIO 5] I
22445 | T H R A 2E Z1°8 VDDIO+ — A A& I L .

m 1R GPIO 5 I I B RN [, U 5] BRI b A e R
A58 GPIO XM ) VDDIO it H HL ko

ZINRE—ANH LR R S 12C S5k, R R B B
AN[E Bt B LR N IBAT . 3] 12C B, %% SI0 5] 4% PSoC
O AT E AR IR RAR . IR RE 5t vT LIS i 4038 b F B
12C Mz HIE#3] PSoC 5L ELL F. B, PSoC &4
ATLAYE 1.8 V Fig4T, AMa T LAE 5V FigfT. 15 E, SIO
S BT VIH AT VIL H P B SRR VDDIO #E H 5] il ok g .

SIO Ikt F AR —: 0 BREHEPD . 1 (B
BB 58 4 OFRIBEKEF) « ARFEER, WE% K 6-11
?EJNEE’\JW%% WS 11O 51 0 2 2% ) e K L X 45

AYRS . 001-91764 I *B

6.4.16 EAE

LENMBRE, A 10 #WEE AR & TRES. &
PR JG, ATARYE Ao TURRIR S g F s Edi. A~
THRIERE AR, w02 AN B R S A S RS
At . REEAMESE, FERIEMEHES B ahitkimT)
it 1 A I B 2 AT RS

6.4.17 MCLIFEL)GE
EAERIFERERXT, V0 5 HE SRR, B3

MEI A R . B ERERA, AL SRR T, BUOAE T
RDIFERET o L T2 R e 4k R

6.4.18 1545/ BIT) G5
BpE LB BIER T B GPIO % SI0 ThRELIAh, 1A Hith
FRRRIIGE. 25 6 UL LS| A Al T BRI R R Th RS 51 .
X LR R T RE LT
T

o WiZN 4 & 25 MHz 1 q 3R

o WiZ Ny 32.768 kHz 1k

0 12C  Hiudik DT TC A MBS o i o ) 55 S 5 T A M A e

W2, WAL RS E T T 12C,

o JTAG #1115

o SWD M 5| i

o SWV #Z 5]

o TRACEPORT #1115

o JMERE AL
m L

o 1B BB S N H

o = HI IDAC it

R SHIE =2 TN

6.4.19 JTAG 2174
%iﬁtﬁi%ﬁﬁﬁ 5l L RIFRUE ITAG I A FH8E, DAESEAT AR 20
TN\ o
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7. BFTFREG

A YRR T R A RENS RS BAR K B @ bR A . me
FHNEHIA A, AR EHIZEINRE. R)E, XEIMEZER
HiE, F584 ERATREIAE, MmO SRR R G
P 24k,

NS 7 AT R A HTRE,  DUE X e T RE AN
BN TR Wit AR 75 B8 A A 2 A s 2 [ Ay
TIRHT RS EBACH . PSoC Creator #4t 7T —45 PLD 21l
140 e 2% PR % Pl B N LT 1D, DA | B B R e R
AR T RGN T BT

BRI (UDB) — IX SR R T Al g FE S T RS
Z0IhhE. UDB & RMEZi (PLD) MigitbiZss (i
AR MG, Ok, meteet N s T aI T A R
FH N AN AN 2 ) Tl g

w S A HCF R EE 51 — UDB REHUHRSILE — > Al G i ELEERE
M. UDB FESISEHBAT — 8k, A7 BT 20 Th e Rtk
SRIRESY b ZFESISCREAE UDB 5807 R4 HIEZ AT
2T R P L

BT RGHE (DSDH — REBRHHCFHE (UDB) . [E5ED)
BEANE. 1/O FIHI. FRITFN DMA {55 UL L HA RGNS

DEHFB T R ik, DS eThRe s Emtt. 5aH
BB SRR, DSI RVFATE B8 T AR R B 24T
B B b 21

B 7-1. CYSC58LP A4 s 4ty

Digital Core System
and Fixed Function Peripherals

10 Port
10 Port

DSI Routing Interface

[ uos|| uos|[ uoe]|| ups|

[ uos]| [ upe|[ ups|[ ups|

| ube| [ upe|[ upe|[ ups|

UDB Array

| uoe| [ upe|[ upe|[ ups|

UDB Array

[ uoe| [ upe|[ ups|[ upbs|

[ uoe| [ upe|[ upe|[ ups|

DSI Routing Interface

10 Port

Y
Digital Core System
and Fixed Function Peripherals

7.1 SR

CY8C58LP %%/ UDB FIRS AR E BAy i B I R & 1, mI ik
FadEaZ AL b)) o BERHITR T —SERE RSN,
HAikiE S5 PSoC Creator H1FH . tbah, H &R LUEH
PSoC Creator )% H .1 & il A4 FH P iem] LLEH PSoC

AYRS . 001-91764 I *B

Creator RO H WA, UEEHALSNETHEH Cnfhk
O, THEEY:, MERA@E .

PSoC Creator #fit | K& A M, FATIIEAEZIEF M+ ——751
T EIX e A BRI AE AN G . UART AR = — R
%, ERHT CY8C58LP RFIMELEAKHEF M %A $E RN .

711 HFHERH
P17 /& PSoC Creator 11 5] i T- CY8C58LP % 41| i) — AN 2A 44
. HARAE R (UDB. (. RAM. AR I

EZJJ%%E SRR, BAKET7E PSoC Creator 71 g4 ik 4%
QI
mEE
o I°C
o UART
o SPI
m I
o EMIF
o PWM
o JE 2%
o RS
m P
o NOT
o OR
o XOR
o AND

7.1.2 ARG
FHRAL T PSoC Creator # 1] fi T CY8CS58LP £ 51— gmm

?E#F/Tfﬁ fﬂ#ﬁﬁ%ﬂ’] AR (SCICT Bk, B8
WAE) TS 2 AR, BRI T1E PSoC Creator i
ﬁ,ﬂﬁﬁlﬁ%lﬂ’llﬂ RE .
m KRR
o TIA
o PGA
o B H B
m ADC

o Delta-Sigma

o ZKIEIL (SAR)
m DAC

o

o HJE

o PWM

L RN
m RS
7.1.3 RZIaEL Y

PLF #2& PSoC Creator H ] T CY8C58LP & 41—/ R4 ohfie
AR B]. AR (UDB. DFB #hisk. SC/ICT 13%
P B, RAM. N WIEUIEESE AR, BARRFIE
PSoC Creator H N2 A& T RE

m CapSense
m LCD 4Kz
m LCD %]
m e A
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7.1.4 {&//PSoC Creator #7771

7.1.41 (LFH#7IDE

— AR T TR RNOZ A PO BT IR K, RS NS FE T A A

BIRMBET . XA Bk S e, TR T B

N E PR

PSoC Creator il /& X Rt TR .

PSoC Creator &2 — N IIRe 2 NERF K% (IDE) , ATHT

FEAE R . 1% T B B0 PSoC st 471k, Il
RETR R T R MR T & 5t ER A& T R4 55—

Fo X FRMERT T B4 A 815 PSoC Creator A H Al R IE 1t i

AR KT &

ERAL BTN B T e s E . BT NN B E
FLf: B Pk B AT R ThAE, BRI A aiit . A

HHAFEI T S48, FEAREFRNEE, ETLUREEC
[ SRR 2 i Th g .

PSoC Creator 2= AL E R, FH 1/0 HH 2k 1951 1, b

JaA R APl DL SRR RE O S AR AF AT ST P . B
I;Soc RHRE, RHAN—ASHAE, REESHOFELTE
IGT

FETT RO RE BRI BL, ST BLE dy S8 OB G L TS 22 H AR
G BRI (RECRRAE) S0 E M BB fF (RIfERM 8
R HNF] 32 AL R 5], RS E R,

BIERT UL C gk as 1Pl ik Uy ae . 4LPF B AT v L (4%
PE, FEEO T ROV S8 AF LR SR I T AT T B AT 1 36
E. EUI GRS, R H e, FEH A AP 5]
A A RS N R AT

7.1.42 HFEHR

AF H > e R A B TR AR BRI, e
BRI PR DhREF 2 ] PSoC 834 4R H 3 KRS
I ARERREETT (PIAnZE T TS A4) 28T

AYRS . 001-91764 I *B

BF A% THER A PWM, FEIBEUA A (B0 ADC. DAC FljE
WA LLUEEPHL (Bl 12C. USB 1 CAN) , MERE. H
KO AN E ZHEMER, ESHEE 40 1 RN E]
AN E. A NE O e SRR, FE5EF Mt
TGS, FN PR TR RG] TR 1 BRE LR E
W P ARES AP

7.1.43 WiHELEH

S g A AT LS TT K et A L, KK EE B e
AT AT AT TR T (a]. BRFHIFFS, LSS 8iuEmx
BRI A . PSOC Creator ¥ 7455 5384 f It i iy
KRBAEHSEH X TR E. RE, S DIIEEESE
HIH AR B ESF SN, T EEAEH Y
FIESIEEISH

7144 HUHFLR

1Z L EAA N S T s i - S . MBI E &
IR LA GE R T CiE S AL YwiE 5 IR FI4E ligm e as, i Hik
AN T B T H M P DhRe R T th ARM® Limited
Keill™ flI  CodeSourcery (GNU) 25T 25 b At w7 i A AL i
IR EAR . ZTHEEMAEHT ARM 1%k Keil C51
GNU C ZmP8s (GCC), IXEudmifas it AAg Il i 477 i 4
REBEE AL RS % T HZFL I Keil C51 7= 5 il ARM
RealView™ % i¥#s, eI T2 2R iF4s .

7.1.45 FERAZHE

HF T A S35 JTAG (4 £8) F1SWD (2 £8) HliER:,
Kt PSoC Creator Wi#s R FHR D BT, BPAl 4=zl B ix
M. WA HAT IR AE A EN T R EAA, —&
FISCHHIE O CFIEas. JmEh. M. A kR, TEa% 240
B BT LS5 RS A% . PSoC Creator 3,4 58 %
Wit, LR H G4y MY BET TR TR, SR
HHBEEE TAFmBsEMmA, MUER S, T E AR KR
AR R R
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7.2 BABTER

WA BT (UDB) k& T —1% PSoC AN RE 745 3h
BRI THEHEEMEXN—P. 55— PSoC F 7l it 22 k) $
LT RE AT AR, HoAR RS — s B b s R I [ Th
ft. B UDB ZEA7EFC B RS S FE BT AN o UL B o 2 (R AS 1
f%%fﬁﬁfo TXRR 5 15 A% 0 A TR BEAR U8 7 ) 75 R 5 i A 5 7
‘e
AT SEBLX— S, UDB B T RIME®iE (PLD) . 4524
(BRI S5 RIGHA T ENAEE, DEAXEICER. /10 &%
DL S HoAthAh ik 2 (AR L B4 RE /7. UDB B £ & MIThRE, MAE—
A~ UDB HEJ: UDB KI—#84r R8I %t I mT At HoAh oh g4
FD rRscEl e BB S ThEE, RIFELZ A UDB MHE AE &I
heg, NARA . FATHEERRFINER 2. iH 58, CRC K4
2. PWM. JEIX RABALESTIAS, W1 UART. SPIAII2C. %
i&g%ﬁPLD RN e 40 0] F A IR _E IR AL Th e ST e riE v g i

& 7-2. UDB &
PLD
_ Chaining >
~ PLD h PLD
Clock 12C4 12C4
and Reset (8 PTs) (8 PTs)
Control
A 5 5
Status and
Control Datapath
Datapath
. A _ » Chaining
- A y 4 -
Routing Channel
UDB ) ZLH AR a4

m PLDHLH — 3N UDBA AN/INEPLD o 3X L6 ARHR B R 5158
WA, IR &« SR 7 24, PLD I TSEBl
gjﬁvm\ RECLANA G252, PLD Bc & /2 E T B 314

m R —IX 8 3 T AR IR A S M IB B, REfE s
IMATEASTER ALU (% ALU A5 & Fh b e B R & 14
D o AR HGE LS N [ FIFO, iX4 FIFO #& CPU/DMA
£4i5 UDB Z I EEHTHIERED,

RS  — ZBREEEA A CPU RS
UDB #1E#E4T 28 H AR5 0 77 2o

m jﬁyﬂi?}@l}ﬁ&ﬁﬁ% — RS IR At UDB B DL K A (o e R AN
S ThEE .

AYRS . 001-91764 I *B

7.2.1 PLD ##t

PLD i) 3 2L R SeB AR IA AL RS 01 R A48
ARG RS o £ B ] S A0 {3 FORE R o, WKE PLD AR H
ME TR, B RTL 236 PG B BRS04 % WL HA 20
i FHASE AL S S 44 {3 ) PLD RO i A e i B v e .
th, PLD X SEHLThRERIREHLIE S ALK AR 70, T HdE B8 42 (ALU)D
W SEELE 2 ST R .

& 7-3. PLD 12C4 &#4)

o 0 0 o o o o o
4 4 4 A4 4 4 4 4
o = N w = ul o ~

No —m{Tc[Tc[Tc|[Tc|tc]Tc|Tc][TCc]| )
N1 —m{TC|[TC|TCc|Tc|TCc|Tc|Tc|TC
IN2—»|TC |[TCc|TCc|TCc|TCc|TCc|TCc|TC
N3 | TC|[TC|[TCc|[TCc|[TCc|Tc|[Tc]|TC
N4 | TC|TC|TC|[TCc|[TCc|TCc|[Tc[TC
INs - TC|[TC|TC|[TCc|[TCc|TCc|[TCc|TC L anp
N6 | TC|TC|TC|[TC|[TCc|Tc|[Tc[TC Array
IN7 - TC |[TC|Tc|Tc|Tc|Tc|Tc|TC
N8 | TC|TC|[TC|[TCc|[TCc|Tc|[Tc]|TC
N9 —»{TC |[TC|TC|TCc|TCc|TCc|TC]|TC
N0 —m[{TC [TCc|[Tc[Tc|Tc|Tc|TCc|TC
IN11 - TC|[TC[TCc|TCc|[Tc|TCc|TCc|TC

Carry In

MCO —» OUTO
MC1 = OUT1
MC2 = OUT2
MC3 —» OUT3

Carry Out

= =] | . '—

=44 —|<_<’i

I '7

= =] | . '—

—| 4|4 —|<_Gi

I '7
o

f—4—|—|—|<_(bf
—4—|—|—|<_<bf

N
OR
Array

7-3 WoRIZ—A 12C4 PLD #ibk. i% PLD 1 12 MR RE
B N\ R, FPRAT (AND ¥ TR 1 3
12 NN, AL BT, o] DI EE
(T) BiAMY (C) . XFIRFTIRF (OR %D RIFTEIZE PLD #i
o MAN S ERTLUR 18] 8 MR, 12C4 FFi) ‘C” Fon
OR [T/ % & (FEARWI TRy 8) 72 BT iy H h #RAS (T 7E 22V10
P RIS o X FRELT PLA HIS5 M BEMS ST K 1K) R %
P, FEEORETA BN A G EATR  AS e, DAMEIE R T AR
AT 4. 45 UDB A 12C4 PLD.

7.2.2 HHEEE R

BEHAAE A 8 M EY ALY, % ALU B RBER L
BLE RIS FAE 2 e . WEUR AR E I Tk, RERE IR
ANRIhEE, WErgs. ey, a8, PWM. PRS. CRC.
AL RE, PO A AR,
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B 7-4. Hm BB =LA

PHUB System Bus

- >
A R/W Access to All
1 Registers
L] F |
= B ] FIFost i
Input % 9 % | o | @ @ g ('\DAutput
Input from Muxes 'c% E 8 Y. A0 —» gé 8 Lxes Output to
Programmable ‘gﬁ —» .% v Al —» 8 “:‘ % 4>D7L> Programmable
Routing E ; g | D1 | D0 —>| & g 2 6 Routing
.é ogo 3 y Data Registers ot é 2 g
g Do ENg
) | | To/From o™e To/From
‘} Previous -«-— Chaining «—» Next
| Al : | Datapath Datapath
\ \ Accumulatorls
| ol 1
PI
Parallel Input/Output vy l YV VY
(To/From Programmable Routing)
\ / N\ /
PO <—4l l
ALU
Shift
Mask
7221 LEFFa ALU
HIBAAS AN FBETEFAHE, EEFHREMPETEDT ALV GBHAT \FEH IR, Hhads.
CPU [ {2 DMA ¥Jj i JX £5 25 4 &% —_—
R 7-1. LESERETHFS m
K ThRe ik -
AOFTAL | Rmes XU LE A 2 ALU IRIRAE, H
fe LA IR . LR
DO fl D1 | %¥fs ar f7 4% ggmgﬁﬁm ALU 98, W2L| w84 AND
X A} =}
FOMFL |FIFO R RE AR AN TR o OR
Ho AT AR 5 7 as A1 2| w329 XOR
IEMAE, FTANRIBR s, T ALU SRR B (75 FERAF 1B
RPN HAh UDB 75 17 3%
BT ALU 8B4k, EREEIRHELL T ThRE
7.2.2.2 Z)FHE RAM w [ LR
HASBLE IR R TR E BRI, LN OR Y w i
Ae A FREC B R . XA 8 7 x 16 AL E RAM SEHLIY, i
Z RAM TPt )\ MR 16 A7 55 FR E . Ik RAM [l N w31 g it
FTHHITA, FTBORELS UDB # HEFRADE AL MBI Gt 4 OR It
)2 PLD #5110 51D , Bk B HE B AR SR Bl I A 4k
P B AR R S

AYRS . 001-91764 I *B
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7223

AR AR ETHEA RERE, HAAMEMEIET. hRERE
FALFE A BUMASFI A0 T A7 A A R S P B . HoAt 2%
PEFEERI ., 4K IFIRS o XA R 3 E B R
, HeFsenT it 3 UDB iR . S5F TSR DU E
BEEIAAR UDB [N B 5EH, DATER T I BE v /g Lt T8,
T w1k e e R

7.2.2.4 ZFHMSB

SRR AL T e ) B v 8 Rz T 3Bt 4w A2 7 4B . AT4E MSB
SRR TR CRC A1 PRS hag, i Hidid 5 ALU % fiEhd 4H
g5ty ASRPUT R E R8s THREs AR A A

7.2.25 A& CRCIPRS

IR AN LN RN E R AT 5 AT & 2 T
FRITER U AR (CRC) HHEMBENFS] (PRS) A .
KL 8 7/ CRC/PRS Thignl@id 45 & H PLD &% ksk
L, T PN E R A T % ThRE Y R EAH4K UDB.,

7.2.2.6 # Al #H FIFO

BB ACEHA 4 THEK FIFO, X4 FIFO af A 8
FENGEMIX (RGRELENFFIFO, Bk M2 N #EE FIFO)
s Z X (BIEEENEE AT FIFO, R4A LS
FIFO) . FIFO RERSAE BRIRAS, IR SR 75 AT e N EUE B 25
E_gu%ﬂzi@hﬁ%mﬂh, DUE S5 K E8% . il DMA #E1T
L H.

A 7-5. FIFO R B~

EE

System Bus System Bus
FO FO F1
D0O/D1 DO D1
AO/ALALU | [ AO/AL/ALU | [ AO/AL/ALU | A0 Al
F1 FO F1
System Bus System Bus
TX/RX Dual Capture Dual Buffer
7227 #EE

B AR T B O S RS S (Bt r FFE S 288 ) [FIAH
SRECHE IR A AT BE R, DAME AN E E S E A AL
CRC/PRS ¢,

7.2.2.8 WfEEH

TE SRR B 75 B I R O N, AT LS P2 2 A7 AR A 2%
2R AR RO o S B B AR P A S ALU BB, SR E ALU Y

AYRS . 001-91764 I *B

BT AR BB R S A AR, IRl FE e SRR MEf N . X
Fe—3k, fERTLAEE—A (8 f1) BB+ 16 frThhs.
7.2.2.9 F#FEHEFIO

A 75NN 7SN B R 0 AR e B B e AR R . SR B
BN RESS A TESAN A A TP AT OB B R A PR R L,
SN RES R AL AT RN . AT LR H HiAth UDB bk, JL
fls B AN, 22RO B . B4R %t mT AR A 2% A2 e
T BE H ak . farH a] DO R Ho A UDB Atk . 83440k
HFT A DMA £ 2%, 1/O 5 4,

7.2.3 WASAILZ P
AR 3 IS A CPU R 4 5 P UDB A 2 IR I3 H. o
B 7-6. IR&MFEH F R

System Bus
- [ [ >
Y

8-bit Control Register
(Write/Read)

8-bit Status Register
(Read Only)

A

A J

A

Routing Channel

PR AN (f] KRGS HH T S T IRsh 2%
FAERE A, M E RIS i d] UDB AEBERPIRE . IRE S5
B HRSER, RH RS UDB IRSMH IS HE R HE S R
Giraskrh, L, BRI UDB ALBERPIRAS ., XL rEes
HIREAL BB 2 % AR FE R AT AR 82, JF ELARE R Bk
X SEELRIESE

7.2.3.1 MHERH

YE R HIE RS, BT DUR ) 27 47 2% P BN A R N T e
{ERENL. B2 MOk UMEREThRE . Horp—Fpoyikeh, A4
SR — AN Z AN UDB H I 2 iR, 354 N ATk UDB
R I (i G248« PLD BREIE BR AR AL AR ] T AN 44 5
HE DL & — ARSI . B0, HOIRS AR IE8UT, B
JaH CPU BB OOFERRD M “ g BoANE 7 44k

7.2.3.2 WEAERE

UDB MIASFAHAEE (BEPA PLD. HEEH&E. LIRS
SR #RA — AN B R, XA BESB R T N
UDB ZH {44 e 73 Be i Bk 53 YR RS 40 A8 1, O B fo VP Hefh th g fs
FALFH ) UDB %R R & KPR JE R = R G0 R .

7.3 UDB F%%1Ui B4

K 7-7 Box T —N 1 16 > UDB AR FEF R B T FEFI %
2k, FERES TR AN A AT DSI i 0 . Hoh ok BT EoR
HokME: DA T AL B L RSE 0 . UDB FEFIEL &
ZABE AN A R S, FANEIE R 96 KA. XA
UDB IR IERAERE 7] [ PN 1R 28 S5 F0 DS 1A B v AT A8
bk, BEWSAE PSoC Creator HFIRELEA Bk, A, X
A e 5 U0 FO R W e AR R ) 2R o B A TS, TRl
A] DAE— S P T % H ) R P R R o
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B 7-7. 7RG EOEH

System Connections
A

System Connections

7.3.1 UDB £ r] 45 FEF I

K 7-8 Eon T IhREMUN B —4 UDB (16 4> UDB) HI7nfil.
UDB ) FEZE [ gafE BIREIEH A PLD. — AR B AR —ANR
B | B FAAAR. IR EMA AEC R, BUAEATIIAE 7T
SRR B, BT DA A AR i) A 44 HAR A A SR B T AE

BIUNRER 72 LM 8 ALER 8% . ZThREN T B ] UDB ) —
MEAEEAE, HIE PLD %R AT R4S HAhThRE . 0T IEAS ARG 2%
68, —4> UDB AT fiLif) PLD 5 fe ok R H TR, #
XAHELL T, B LURIH 8 e 2% UDB A AR Ad F ) PLD bk,
UDB [ 41| v 0 ] gm R 98 Y50 3 2 (R R VR, (R L O A ] i 31 B
HIH AR IL R

AYRS . 001-91764 I *B

& 7-8. —#H UDB F K ZhAEB SR

8-Bit Quadrature Decoder & 16-Bit 16-Bit PYRS
Timer 2 PWM
]
uDB uDB g uDB ubDB
)

IT A

< IE o 1V | NEPR Y
- > A [+ > 5 [+ sy >
i [
] 1 [
UDB UDB
UDB ubs 8-Bit
SETS a Timer| [ Logic
12C Slave 12-Bit SPI |
UDB UDB UDB UDB
TT
A4 A
< ol Y [ o MV e ¥ | TRV Y kY
D 3 N Y g 0 i e g A a S ma B
I 3
Logic y
uDB ubB UDB ubB
UART 12-Bit PWM

7.4 DS| BHEO#HH

DSI 3% 3z &8 ) FIZh m) 2 2R IE7E UDB BEF P9 A% Tl ity A1 B
SRIIEAN . B RS E SN (AU3% UDB. /O, AN, o
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{osmo] —
b e we.:sfs"@ 5 o= DSM ] P5[6
—+ dfmb_vem_vret2 (0. i vem 5 L1 P10
>qtz_ref P
> dsmO_atz_vref2 (1.2V) vref_vss_ext PIO
om0 i et (10241 _Vss_
Vdda/3 1 T q p A
=0 Vddald ExVrefL ExvrefR -
Vp (+) () Vp —<£E_E.E P
» O Zo=—= WV (- -) vn O O O
Vrefhi_out Vrefhi_out
= Snrnaee “* SAR ADC Sy .
4 ExvreiLll  TExvreil2 - BE
1 refmux(2:0] refmux(2:0] (_
-+ AMUXBUSL 01234567 0123 3210 76543210 AMUXBUSR 1
== ANALOG  ANALOG ANALOG ANALOG
GLOBALS  BUS BUS  GLOBALS
« =l=l=l 5l ©
= TS VBE F\&|%|2 g
%__,_._ Vss ref 2222?
2e35E o0 2
%9 222 N &> AGRI3] <
AGLI2] 5 AGREZ] \ I
AGL[L| 55 AGR[1] m 1 ﬁ H ’Q
AGL0] =55, AGR[0] ! 6 U 5
AMUXBUSL g AMUXBUSR 12
Mux Group <>
Switch Group <__>
Connection
Switch Resistance Notes:
Small (~870 Ohms) O = * Denotes pins on all packages
Large (~200 Ohms) @ - LCD signals are not shown. Rev #60
10-Feb-2012

NTREZEIANY, TERIFEH PDF Ron 25 BA s T A 117 x 17" ZRTKRATEN

AYRS . 001-91764 I *B T 53/136



=1

=/ CYPRESS

PSoC®5LP: CY8C58LP
RYVEHEF M

. PERFORM

8.2 Delta-sigma ADC

CY8C58LP #4448 — Delta Sigma ADC. I ADC fgfi it
ZEHINS R R LR I R R S T A BRI Y
41k ADC W%, 32 i 1E H B 1E /& 16 fi7, 48 ksps. ADC
AL ENTERIE 187 sps MAHREE FHiH 20 frar . ik
B BIATUR [ 5, 4 T S o B A 0 3 2 o S P B8 R I B R
% 8-1 AlE 8-3 fiR.

% 8-1. Delta-sigma ADC (¥ #:28) 1k

hr ¥ BAKHEE (sps) SINAD (dB)
20 187 Z
16 48 k 84
12 192 k 66
8 384 k 43

& 8-3. Delta-sigma BBE T A FE%, JEE =+1.024V

1000000

ERUITTIT

Sample Rate, sps
3 8
—_—
—_—
—
—_—
—_—
—

6 8 10 12 14 16 18 20 22
Resolution, bits

——Continuous —#—Multi-Sample —e—Multi-SampleTurbo

8.2.1 It

BB s e R B = AN A H, B A Z X,

delta-sigma V| Z$ A EE S 28 . FEAHEE AN 8-4 fion. KH
AN EHBNE S SHESGET A Z T XA E delta-sigma
PAHIE%. Delta-sigma 25 H T AT LR AR ER 0. TR 25
SN TIERAE, AR RCE AT IR . WRAS T —E
) JE BAACFE, XA s B IR ok 22 B8 T = S T Ak,
AR A DR AL S B 5 . FHEUE DL B 2

AYRS . 001-91764 I *B

o R AT HR R A BT ADC S5 5 o IR IR AT A

W 59 [(sin x)/x]*
K 8-4. Delta-sigma ¥ 2 IER

% } L Delta .
Input ! : 12 to 20 Bit
(Analog Routing) Burf)fer Sigma —| Decimator —» Result
. Modulator
Negative = EOC
Input Mux A

Positive
Input Mux

SOC

53 WEAE IR 38 S OB 2R ] o B oA 16 B OB I 2%
4 AR DY AMRE AR D . i N S A, A i e
W, HRYIHE A FEACNIE

8.2.2 T 1EH

P ATLKG ADC BL B oA FAIDUMIER 2 — BAREACRAERI, £
FEARAERE . R AR E A (g KA. Prf
D Fof A X0 S 5 N 30 9% 1) 25 A7 2 R T SR A R T R e
(SOC) 55 Bsh. Hisem)a, SWERSM, MilESs
A (EOC) KB AT, 7 HAEZE S DMA fHl 388 CPU
BEHLZ T — B R T

8.2.2.1 HFFAFIEML

TERAEACRFERZUT, ADC FEflUR B PAT — IR A B 6 . FEIX b
AT, ADC ARFFFFHURE, DRl SOCfES. HkH
SoC {55}, ADC BHATIUVGELE . B =Bk B shih
Uy s . It 5h 4 kR J5, ADC g5 SRE 2 H T, 7Rt
PR AE R EOC 155 . A TRt 45, RGE T Re 2 feAmTs
2R A7 2 R AS BURC B AN EBE0C S S, DUMEE AR A I = 4 F DMA
B3R ESE UG, ADC £ EFHEASILRE, FHFEERRAET
—A> SoC FHAFZ Bk — BARFFHZRES

8.2.2.2 FLERMHA

T T RERE R T X BN NS 5 SE 2 O SRR . ANRIAEIX
X TR EZ AN EN . 8 - MERSRaTHZR, F
S A IR . %I TR O SE Y A R ST R R . B
ANGER RT3 AT $ W8 BT % SRR R AT A

8.2.2.3 ZEHARH A

T R EAERFEZ MEAL ADC 24, ZFEATAMER 5iE8 R
FERER L. SNLEZAME SR, AW A M. 5
AR Z (A2 MBIl 24T R B, R BT IREAR AN 2
SO LR . BUCREESE R G, S EBTITFME R — R FE.
AT DA [E RS . kel DMA 197 SRS as 51 .

TH 54/136



J

=

= # CYPRESS

PSoC®5LP: CY8C58LP
RYVEHEF M

PERFORM

8.2.2.4 ZFA (i)

XF 8 = 16 M aHiR, LA O M5 S AT
HIEATHE —3. X T 17 f13) 20 fr ¥, PEREA L ZREAR
FERSZUERIUAE, (RSN ADC XA e e 5 O 4 8 B — IR
HxREHKEAWEZELE, ES% (BRSHZEFM FAABN

e

)

8.2.3 JFGHHIA

SoC {55 H T-JF 4 ADC ¥4, iy b ol UDB it m] 11 T-3K 2
I o EIEH] T RAE A AL AU T ADC #edfin] 7] 5% ADC i
O5G HARREE RSN 7 & . 1245 5 R W IER), Wk ADC R
RDESERAER I, WA FHEERZE S

8.2.4 LA

gl (EoC) {55 1ERFR ADC HE4 4 I #2438 g i L F .
AE 5 0T F bk b W DMA 3K .

8.3 ZIKiEik ADC

CY8CB8LP AFIZ$MHIRME T NZRIEIL (SAR) ADC., iXik
ADC J& 12 fi7ff), ffminl ScFF 1 Msps, HEAT w2z 24N,
DRI 1 T V2 B SRR AT 1 R

8.3.1 gt

7 SAR ADC #1, MBI (G 5T RFE, IS5 DAC B
AT . % DAC RN R R Gk, 2N R T
EM MSB 2| LSB Az, 1 8-5 E7x 7 SAR ADC HAERA.

B 8-5. SAR ADC R
SAR -
digital :“DO-D” >

vin—»  gH
DAC comparat
vrefp | array

vrefn
autozer:
reset
clock

clock

POWER,|  power

vrefp
GROUND filtering >

vrefn

AYRS . 001-91764 I *B

B N EERR BRI 4 JR) R RIBRALL A 25 o I (3 R R 32 1) 18
i EMBUETLEDY 1 2] 18 MHz.

8.3.2 H 5+

BRI E AW (SOF) 55, WnJFiaE#. SOF &
P TR WK Tt A s ADC 35 25 5 HAh A 1 7] 25 1 B2
. IESRETER, WHE SAR ADC R ELS: AR, WA
FEEE NS, BeEntehesl UDB Ml ] T IREb N . 24
SAR B 0 FE B AT A BEAR AR UM BN, 7E TP IR SR — Ik
B, 245 10 ps 100 AL 45 a]

e, SWEIREAL, BHEShiER (EOF) BENEM
B, JF BL7E1ZE 8 DMA #2358 CPU Sl 2 Bk — B IR
RS, EOF {55 ] H T & # Wk DMA 3K .

8.3.3 I /FH(

ONE_SHOT #% #4671 ¥ SAR ADC ##uik ik B &S

G SOF (BEHUT— . XEAHESFEAMIT DMA £

i, MTLFE CPU T-Hi.

8.4 HEILEAR

CFCi\(rgcssl_P RY B T R LR 3% R s AT LR

1t

m N T IR AE /N T 5 mVv

B P BB ATIE (Vgsa 3 Vppa)

m A] i DL = AR e G — R o S R TR T kAT T
B 1B eI

m AR AT DI R B AR, DAME AT R BB AR Th R,
SR 58 W] DL R B A A

= i‘z[ ?ﬁiﬁf?&ﬁ Eb 35 8% 140 1 e i NGB S R R B8 . SR T AN E
7

w R RS N T LLi%ERE S GPIO. DAC % Hifl SC gy He

8.4.1 A FFHIFZL

KE TR ALk, SIS A%. BRI LR
SRNG5S 5 A i B HLReas i 15 5 A0 6 .
A FEL S BB 2% 4 H AR AT UG B BN N LUT R —
% LUT A% % i = UDB DSl.
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RE K5 T

El 8-6. B R LB 2%

ANAIF

From — +
Analog comp0
Routing _ compl

comp3
From +
Analog comp2
Routng —— —

I EEEE IR
\

UDBs

8.4.2 LUT

CY8C58LP RF#fF A& VU4 LUT. LUT 22—/ XU, Hk
HIE R, SRR — AR R LA IR . fE
il LUT MO% i #4423 UDB FEA i ARG 0. RE8ES
uJ LA UDB IEWJ K% 7 2 G4 O %45 UDB. DMA #4153, 1/0
ol b T

'a)wﬁ%%m LUT f#]7ZREM W B DRZHEIhae. wHI
LUT eRZCRIAR S I i = a0k 8-2 Fivr.

AYRS . 001-91764 I *B

From
Analog
Routing

From
Analog
Routing

F 8-2. LUT B 5HBE A

Eintl HWH (A FB #& LUT %)
0000b FALSE ( ‘0" )
0001b A AND B
0010b A AND (NOT B)
0011b A

0100b (NOT A) AND B
0101b B

0110b A XOR B
0111b AORB
1000b A NOR B
1001b A XNOR B
1010b NOT B
1011b A OR (NOT B)
1100b NOT A
1101b (NOT A) OR B
1110b A NAND B
1111b TRUE( ‘17)
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8.5 BEHKR
CYB8C58LP #7218 /il il 12 LUK 38
& 8-7. Opamp GZEEHAIR)

©)

GPI0 — |

Analog D

Global Bus

Analog
Global Bus
VREF
Analog
Internal Bus

— GPIO

QO = Analog Switch

GPIO

IEHER IR R B E O RS, LB VAR N RS S 1
A5 2 T R BR B A

WS WK 8-8. MEATTIEE Y, HAG S SE AT UERERIN
e RES, IFMEH ADC Bl & RSk T s . MBS
5 GPIO 3| B2 [8] () FF I S

K 8-8. iIzH M KA E

a) Voltage Follower

L—P vout to Pin

Opamp

Vin +

b) External Uncommitted
Opamp

Vout to GPIO

X] Vp to GPIO
X vn to GPIO

c) Internal Uncommitted
Opamp

Al -

To Internal Signals

Opamp X Vout to Pin

Vp +
[X] GPIO Pin

BB = A AR, EMRGE AodRpos ., R
K SRR, T PCE B DhAE R . A BAT PO pLiEs)
RE ST FEARFRIUA I 26 AF T, RS RS SCELAU BUERAE - (B
XU R /I 50 mVD o HIREN R AR (Z108 25 mA)

AYRS . 001-91764 I *B

jEﬂL ,jJ$iLXﬂ‘$iL§ﬁu”j LR L BELE B LR R 4538 / n 500 mv Y LN
eI

8.6 T4wFE SC/CT #ikk

CY8C58LP # 41| A2 S 218 4 NTF R AR [ TS
6] (SCICT) Hibt, FFANFFIHEL [ L] (A HET & B S8 s A
UL T 8 B B A Y

TF R EL A e — Pl B B BT R, 5 E 25 RN T ST Al He B R 2
RO AE o 1K 48 Ha B ) A O 2002 JB L F1 A0 5 PAAS [H) B 5%
R AR TT. AAIIAE S AR S8k 1 37 5l X gk
T, CLBEG A TR T FF

PSoC Creator T.Hi&4t 7 5 T{EH M F 1w, (SRS m, &rrel
B2 HAHI N SCICT BEE AT G o FF ICFE8 0 0 N e A 7 58 1) i B ey
PSoC Creator 58, FtH P R &6 NS5, 7
WIS . OB, Veer EES.

EIRIE B O S A s O ] DR S A B A, A AR %
FhiE St Al Th R .

A NS HOR SR A L B PR AT AR, DA BT SRR I RE
HrpE.

B RS FIOCE — ESR

LI RR P X —

A RFEE S MOR RS (PGA) — iE&EH

m HIHBOREE (TIA) — EEHR

m AR | ARSI iR — E S

SRR RIS (NRZ SIH) — oAM=
AR S — PO AR

8.6.1 HEHUA#H

RIS B O B R IEZ B N B BN 5 R A . 22 E
TR B 28 % T 6.0 MHz, 3 HL% 1 3K 5 i v ik
650 pA. XX TZMNERE S (a0 DAC i) FRzh & T 7.5
FERHIAMH B R A 2% T .

8.6.2 Hfritat

BT 1 25 2% o X A — ol A H L B AR N R AR UK
2%, Wiy 1.00, JEHHA T 6.0 MHz 1) -3 dB 5 %i

8.6.3 PGA

PGA H THRAMBEL N EBIES . PGA AT LU IC B Jre AR EE A
AR TAE. w0 ST IEHE 23 F 7 18 250K PGA ThEERCE N
1A 50 f1 49, MW E S R A R2 WME AT LLIAREHE 25, 4n/&] 8-9
FiR. [ 8-9 v JE H1 IR B PGA [ B A AT e rEFA 1 B . 38
I R AN N B SR L SR B, AT DATE SO AT [E A 22 (R )

B aE. 4 8-3 Hh A REAIE 2 15 DU 98
*®8-3. WK
W HE
1 6.0 MHz
24 340 kHz
48 220 kHz
50 215 kHz
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& 8-9. PGA HHi&E

R1 R2
Vin I
Vier—L 20 k or 40 k 20 k to 980 k
| _
>
Vref_ 0
+
Vin —1

ERNESAE R, ToiEikF) ADC Bk (#7r HF s 8l H Al SCICT
B (BIamRES) MEhAEN, AT PGA. fEIEfTi
FTLLAREIE 2, AHEAERE IR ADC SRAEZ AT 2L PGA I3 2.

8.6.4 TIA

RO (TIA) FHT-KE A s LR AL Ot s . TIA
ETE L 1) 0 . A FH P 6 52 5% L BELHS B\ FL O 450y it R
JEo XTI HLIR lin» it R VReE - lin X Rep» Hrp VREE =
BT FEAMA EAE. KB Rfb Al il i & % 74 7E 20 KQ
1 MQ Z AT E . % 8-4 B/R T Rfb (AT BEAEAIAR G AT
HYHE.

F8-4. RUAHMHETRE

EEF Wi Ry, (KQ)
000b 20

001b 30

010b 40

011b 60

100b 120
101b 250
110b 500
111b 1000

& 8-10. FE&EETH] TIA REE
R
lin
—» Vout

LK DAC % A& B VeepeTIA SN, LUE BT % # S DAC
i P R AR THE 7 A SR 1 v B P VA

8.7 LCD EERH;ERF

PSoC i i i~ B (LCD) WREh#8 R G0 — Mo FE T & 1 4h s,

Aeig i PSoC HIEIRSNA % LCD &Rbt. I B EHES A b

ARG MR T S AMEAER TR . S BhmIA 1/16 ME R =R,

CY8C58LP £ 41| LCD UKz # & 4t nf LUK 5 £ 14 7361 sengment.

Ik, PSoC LCD IR # iR AE W 1T I8 789025 HE 1 (B 45 85 4 1)

%Eﬁﬁ%* REMS R F AN [7] 1) LCD SRSt A W i =k ik 3148 Hy

PSoC Creator $#2fit T —4> LCD segment Jxzh2H 1. il id {37 4

1A 5, AT LA FAE R AL B LCD %5 . AT LAFE E segment

5 AT common 5| BT LA K FAE TR . F 14 BENE ARG BT 75 BRI X

PAEHATHCE . 1X15325 T PSoC #: A f AT g FR e .

PSoC LCD segment 5%t (1)< B4 45

m LCD &R 5t HEIRE)

AR GRdD) FIBR (IRDhEE) I

m R LCD B RIE R TAEIETER (2VE5V)

O, 120 1/3. 14, 1/5 B HEBRT

T PR b LR T AR R P R R

m it ik 62 /4~ common 1 segment %t

m ik 116 ME R, RZESZH 16 MR /common fi

m £ ik 62 MRTTR /segment i, #80% ST B BEIR S

m BT RESIKEN 2295 736 > segment (16 AR x 46 BT HIAR)

W 5% 64 ] g ) R R

m GE02 18T DMAYS BR300 MAFit#e 22 i X #2 2 LCD IR BN 48
75 CPU BT

m [y 10 Hz 3| 150 Hz Al 4 LCD Ml %

m B8 KU LCD SRt BLEoR UG

R =R AL SRR LCD BREh A% R Eh i X

B 8-11. LCD &%

Vreef 14

TIA FEM TR & SNBIRRE K 2 i, Hiil
FE ek W R AE R LS M i R 3R e o A2 H LR

AYRS . 001-91764 I *B

LCD
Global Dc/ic
Clock *
ubDB -
LCD Driver PIXIIN
Block
4
Display
DMA RAM
A A A
- Y Y >
PHUB
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8.7.1 LCD segment &/ /145514

&~ GPIO B4 —/~ LCD IREh 3 M. LCD KB 25 HETS
& LCD DAC AR fr s, DAMEEE2IKS) LCD M EoR bt . Z17
ZRWE L E 5 12 common 5] liL 2 segment 5|, A5, 5l
JEIE LCD BRBh 8% AR n Bl , B Fiim E R 0 — R
JERIXS) 1/O 5] .

8.7.2 NI

LCD segment J:zh#% R IR~ EdE, 4 LCD BiRbEAE
BUE B, DMEFAETREE . BRBIES AR
%t SRAM A7t 28 g2 X v o 4970 7% ZE 5 2 common Al segment
KRR, N —HE RIS EIE DMA WG X
8 2 3 350908 o A7 2%

8.7.3 UDB #7LCD segment 7/

B UDB A4/ LCD #=HlE S Mef4r. XAFS @it —
HE N LCD £ R%HiEE, MALkHEA LCD 5| MIkshas. B
T A4 )R LCD #1155 LAL4h, UDB &L DMA &3k, L
fF )52 T — Wi LCD $¥5 1454 .

8.7.4 LCD DAC

LCD DAC REfiZ N LCD RSt E i f i & Uk, JREERE
T FT Ik A B R A R 2 IE A LCD W) B A B R . W E
F s P AR IR 75 i 25 B LCD (w8 2k 1) GPIO 5.

8.8 CapSense

CapSense Z S NTEMEB N A58 Wy 5% Heal kil S5 82 A Hol
AR T —ME AR . CapSense &G —4H

PHIEAd 5 U AE PSoC Creator H[f] CapSense i1 4L 7%
YU

BXRAT —FE ] Delta-Sigma #4125 (CSD) i H 28 2 75
W, BLEE A TS A RORAN delta-sigma (R 8% Si fR 4L i 25
B THEE, MK BB HL 3% oA B AR

8.9 HIEERkaE

A (die) FHEE T &5 AT SEETR M mES .
Die i FE &8 F & T 1E Ml B SRS 75 B AL B ES I E:45 .
IR FE AL RS H OIS IR B s .

8.10 HEEFEHL 2R

CY8C58LP L $h 4 Mk #3s (DAC) . 44~ DAC #iN
8 fir, FIERNTHL R B B R AT AL B . DAC Y FF CapSense.
YR A B AT AR . 0 DAC #LEL A DR .

W AJ7E 255 5K T A 1 T 0 EUE B R R

m AR KCORN GEEESRD

m\DTRHE, RERETH IE £2506 (136 i iR %

T L IR ) £ R R B A 2 0k T

m A H O E # O 8 Msps

m LR H RO 20 1 Msps

A L R

m AR FIEREH AT B CPU Bk DMA 324k, i\ DSI B #:#

RATIR (G —L LS CapSense FIBEAFINAE) « BARKT w5 Byt 1 25 R v B H 311 T
Kl 8-12. DAC &

| source Range

1x,8x, 64x
Reference R Scaler Vout lout

Source R

3R

Isink Range
1x,8x, 64x

8.10.1 i DAC

Hiit DAC (IDAC) TI4FxT LTS FEEATACE: 0 F 31.875 pA,
01255 pA, LK 0%]2.04 mA. IDAC A B JyilE EL I B B i -

AYRS . 001-91764 I *B

8.10.2 #/% DAC

Xt HJE DAC (VDAC) , Hijii DAC %t & f B % i -
VDAC mJ LME I ANJE R, B0 % 1.02V B0 @J 4.08 V., 7F
AR T, %33 DAC % AT A 57 20 0L 122 2l 2 £ 8k
(VDAC % B AN S ) o
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8.11 bARHH / TAZFIRFi s

TEZESER (RN, SCICT M2l 8 T4 2 b A4k 2 4iE
B . AFATIR AN FH AR 2 005 NS S AR A A IR 3 SR

I AR 1 Felk FH 75 S A BRI A3 25 2 (R DD oK 48 o 4 |
PIFRERRE: AN ARG ZSHIF R B AR 4 A0
FRAERMBESHZ (Fclk + Fin il Felk - Fin) , DL AEAHIE
Gt AR BT RS I AT AR oy . AR HUR 3 28 R E TR A ES 1
3% S B YRR AL .

JESLI ] _E ARSI T AR AR AIE T B A NG 5 I H AR
PP 1 MHz IS %S .

A 8-13. JRHBACE
C2717pF
1

[

C1=2850fF

R™0 20 k or 40 k

sc_clk

R™ 020 k or 40 k

Vin

> Vout

° +
vref >———————1 1
sc_clk

8.12 FAEA{RRE B

SERERMA R () 32 52 87 F 2 75 ADC AT 15 3 I (5 SEAMB AR 3R A o o
BN B E RN 2 AME S BT REE, Bl EE T DhRE T S
(VFI D . PSoC Creator #&4t— N RREAEERAE R R %)

AR
HE o

AYRS . 001-91764 I *B

B 8-14. RFEMRERRIS (01 F 02 I EPHIBE NN SLAAL)

@, o,
Vi — G C, — Vet
n
T
IS D, BT Vou
2 g
(1)21
L~
—-
O1
[}
O, _/21 @,
V et = —_—
T
, Cs Ca D2 ref

2

8.12.1 AN
S+H T HEIRMNES, UMEXHANAG S AT N AR . ShE R 2
— PR R B RAE 4, IR A 14 MHz IEINAS 5t
1T RFE SR)G SREEIE 248 F B B R O 4 MHz (38 B0
KA FULRRE. HIHIRNLL IS 2 2% AR S/ NTFHRA
HIAS WL 32 28 A% 1 e K A 4

8.12.2 —Ulif## — SC Hxt

— B g A DL O A TR B AR B TR B
P FUE Lh e 28 A NS4t 1 A e it ARAE AL, S 7Efm
N ESH LN LS EHIE. ERG P, B EHEL
BasH, mMARRSSRNEY. B8 TRUHEN, Ra
FH AR 2R34T AL HE R AE B delta-sigma FEHesg, i 5
FEA TR A s B RS . SR B RS 2% 1 SRR (R
Z PP IR R P E o 1Z R3S 00 3 N A SR AR AR ADC. B
AFEN AT, PR BRI R R
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9. 2. HRZEDERIR

Cortex-M3 2 MR A M, XA MS CPU BEHER,

FRALT DU R

m JTAG 5 SWD V5 it

m AR (FPB) ik, F T SeBil b S AR AD Az £k

m HE S S Ak A (DWT) B, FITFSEEIAEE S, fil & 2
RIFEF RGN E

m R ARIREEZ S (ETM) , TS

m{CELEREE BT (ITMD , T 323 printf 200

PSoC #3aete b FNE i gmAe . WK, P aCRIER ERIR AL

ZHIS . SEA UM JTAG. SWD. SWV fil TRACEPORT.

JTAG HI SWD SCREARAF I ATE G e F iR e . ITAG B 3

TR FRAE ITAG FHEERS, LK 2 A JTAG 2348k he

FEA JTAG ##:. SWV I TRACEPORT M DWT. ETM #I

ITM 2 4EPRE 4 . TRACEPORT A b, {H248 F 4 51 it

B, SWVEERME, HE2UH—/ 5.

24K PSoC 5 wmIEMIMEE, 2% PSoC 5 S FE Mt

f&8) Cortex-M3 A1 EREEThBE, W] LUSE bR AL P= g e e &

RGP AT EE AR EATEERRAOED. FlEE

1& LS BT B A . N EARHE R iERE, RIAT & 1H S

o

AYRS . 001-91764 I *B

PSoC Creator IDE 3 FRE5 N PSoC #84-HiL it 4 2 B Jm A
AR . AR MiniProg3 Rt MR B EME S
PSoC Creator IDE 45418, N PSoC 2842 L 41 i Zm A2 1
PR . PSoC JTAG. SWD 1 SWV 4% 03 5 TAVFR#ER 55
= LHEAmIRE.

Fif5 Cortex-M3 iR FER B A HLAE BT N AW 22, JF AR
REAE [ 1 PRt . B SRR RE, ME— RO ER 7 iR R A A
f, IEBRINAEARY, SR IG TN LT [ F X 28 F BE T AR .
PSoC #3FHRAt2E R R ERAFPE . SR B INAZ AR DL K Bk
EFERUNE FIhEE, R ARSI 2 8 1 N i vk 7 AR W] R

P 2R Ak, X FHO TR R R AR 1 2 S O VR I
WHMINH, TTLUKASEHTE#REED (24 . K2
BN, NEVUKAZMAED, BARE—R, &t ARKE
VERTERAEEAT U 10 . T 7EfF ek %4 (Device Security) 2
Ji, SEHERE. BN O, F e Rt L &m
PSoC #AREIR [ LLEAT R EAIHT

9.1 JTAG ¥0

4 |EEE 1149.1 fR#ER JTAG O T A LA 3 E
(nTRST IR MEN) . JTAG MR = LUEFILLT 3
F N 12 MHz, B CPU 4P 1) 1/3 (8 A7 16 fir
fE5%1) , B CPU I RZ 11 1/5 (32 ArdkH) « BB, 3
AR ITAG 5l A T{ERERES, A LIZEH JTAG #11, Ll
(X L 5| BIVENE A 110 (GPIO) i . JTAG #:0 T INAE
AR K. VO PR AN ITAG 23 1F5EHE.
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& 9-1. PSoC 5LP f4mf2gs 2 A JTAG B2 DR

Voo
Byl PSOC 5
Yoo 3 T Vooo» Voor, Vooioor Vooios, Vooros, Vooios =% #
TCK [ [ Tek(P1[1]
™S ® ™S (P1[0]) °
™0 [ [ TDI (P1[4))
™ K 1 TDO (P1[3)
nTRST® [ > [ nTRST (P1[5]) °
XRES [ [ XRESorP1[2]*
GND [ | Veso, Visa
J76ND

b MR A L P T A TR REPSOC BN T B PSR o 35111 ITAGS| IFIXRES S| IS i Vopioy i HE.-
Kk, PSoC 5HIVppior 45T FEHLHI L L FVpp. PSoC SHHEAHLETER (Voops Vopas Vobioos Vopiozs Vopios) i
ST FH AR L

% Vddab iR/ T-PSoC 5T Hifth i BT (Vddd. Vddio) .

S TERIFIEIBER FH TR, AR TFEXRESI . (2R TN AR SR IPSoC S Vddd. Vdda. FrE
Vddioff]) o %2 T EAR A AN R RO IR, BRSO TRAR R R (A R YR T DA BT P8 LA,
{HR&5E S, VDDALIA/NT FTAG HoAd HE

4 W T-ITAGHRFE, it {dFHPSoC 5/ITMS. TCK. TDI. TDOSIHFIGHE N B 788, WMATLLE M S A
BLEREFIXRES S| IS A B A . (B2, NVLFKDPSBARES:T “Debug Ports Disabled” Gt D251 (1)
WH.

° AR HE N T DPSHRE, HIZEBAGI T, PSoC SHEALE NALITAGH . Hit, TMSTIHIZEEK). HiEDPS
AL ENITAGHE, MITAGHITMSE L2 MR, RN El H SWD M fEfS 2R ARIPSOC 54%#F. MSWD
T UIHCONITAGHES, TMSEIIEE N, DU, TMSZE EANRE(E A SR 22X .

® HTBRARE NALITAG (NTRSTHAEHD , FrLAE kdnfEPSoC S, AREHINTRST JTAGSI# (P1[5]) k& A7
JTAG TAPHZHil 3%

AYRS . 001-91764 I *B T 62/136



M

P CYPRESS

PSoC®5LP: CY8C58LP
RYVEHEF M

PERFORM

9.2 SWD #M1

SWD #1172 JTAG #OMHEERB O, Z# 0 X FHEEHRAG|
JH, T ITAG #: 1 ZE YA HAN S . SWD fefs$Efit ITAG #
H T e A R, IF Ristr g AHH. 5 SWD %42
HEXH AR RE S S BE R UG I ThARE . SWD B AT 2 &% s vl LAIE
F| CPU B8 1 1/3.

SWD A G, ATLARBA JTAG 51 (TMS A1 TCK) ,
] PL& USBIO D+ A1 D- 5] fil. USBIO 5| Jii%f T USB fif# ik /7
RARGRmEIETE A, WREA USBIO 5, )% 5
;ﬂ%ﬁﬁ%iﬁ%ﬁo ol —AN5 A T HaREN 8, 5 — N T 3R
PNIETTHER

TEAT =) (] 4R X B E— AN 5] 6 _EfF B SWD. 51X (JTAG 5%
USB) BN ER 8 us ( “ SefEE 0 7 D pAssl—4
1 s f10 s MfiERBUTFIN, A &{lifs SWD. it SWD &4
WHEIF NVL 8ifEes GE2% 775.5), M4 ITAG 51X EBAFE
%fm@rﬁuo — AT, LIS PN T USB 5l
% o

SWD AT gn R N A7 it 7 o

A LT JTAG #2015k {Hf SWD #2111, W a] LL2kH SWD £ 11,
PIMEK S| BIE N GPIO . 5 JTAG #1ANE, SWD #11
ATLAEE “ OCHET O 7 I IR P I AT B R TIRER. B
Ba] T EHERE JTAG #:10 CEFE) . ¥ SWD 5 JTAG 5]
JRPE NbriE GPIO ff FHI, iEHI{% GPIO TREM PCB HM A2
it SWD A1 ITAG ffd F i B4

B 9-2. PSoC 5LP flgrf28$ 2 [AIF) SWD B L i#EH:

e TV“’ PSoC5
Voo [ : T Vooo Voo Vooioo Vovios, Vooioz, Vooios =22
SWDCK [ | SWDCK (P1[1] or P15(7])
SWDIO SWDIO (P1[0] or P15[6])
XRES | [ XReSorP1[2] *
GND[_} L | Vesp, Vssa
J7 GND

Hifto ¥

o

(vddd. Vvdda. Frfivddiof)) .

b IR R T R B TP SOC SIN R AR R IR . XRESH I IVopioa fitHL. USB
SWDS | it Voo ikt ik, {#HUSB SWD5|IFIXRESH | I T4ufEt, PSOC 5fVopp~ VopiorE:
£?357H1EI’JEEJ~ EHPVpp. PSoC SHFHATHE (Vppas Vooioos Vopiozs Vopios) TEiaes T A IRFZAR

it 11 SWD | HVopio kL. R, 3111 SWDREH T4RFE, PSoC 5/NVppior it 25 T

EEHLE/JVDDEEr PSoC 5 JHAMHLE (Vppps Vbpas Vobioos Vipiozs Vioios) TEi T EHIZfE I

2 Vdda,fFAVINTPSoC 5H A HABHIEHE (Vddd. Vddio) .
AR IR T M T, IR B HIXRESS I . (H NI Fas

T H R BN L P HOR DI i, A OU o e s L
P AT U8 B, (BRSSE)S, VDDA AV INT A HAd R .

APSOC S FEE

AYRS . 001-91764 I *B
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9.3 ARINEE 9.6 HIEINEE

CYBCBBLP S HF UL F i1 JTAG Al SWD % FHRGE 2 F AL R, 7T LIXHEEA B PEE T

3 Ny N ﬂl‘ |Po 7N :t/\/% | = Mo ﬁ% I)‘ % F'o D

L R T, D RAMILE %o BBV, LGB PR (736 o AR HIRE

m f£1%F] CPU s W 8% s i1 .

m AP AEE] SRAM (916 KR TR L 46 4 0.7 Witk

m 43 it CPU PSOC 5LP H2ft 4 3 Pk e ARt . I BT Bl A

m [7] PSoC Creator fl MiniProg3 45 2% FlH R 28 3 4
m FRAER ITAG ZrFE FE ik Ez 11 {118 CY8CH8LP fig e 5 HAhRAT
HIEE=J7 TH (i ARM/KeiD %

9.4 ERERHEME

RECL PR R

m 54 IR

m EVT B RE . HhEVE R B O 1 Y B L

W 7E O SR A A fi e BRI

m VR il B

CRAw LT

m TSR, B84 g/ FEERIE. REIRE B,
NES R IAEL. WA AT B

P EAER

AR, “printt” FAIRIR

9.5 SWV il TRACEPORT #M

SWV 1 TRACEPORT #% Mg 28 i 4 MiniProg3 [a] i+
B, B M A ER B i O 40 AT SR 4R AL IR BE 5. 5 NS
TRACEPORT HF il f& 4 R E IR EEEE T . ] DA s AN 5| j
) SWV AR BRER 51 BIgE . SWV 5 JTAG L= 51, i
SRR IR R B AE Rl 52 5, ) SWD AJ 5 SWV 5 TRACEPORT
5, 5iF JTAG 7] 5 TRACEPORT &, Wik 9-1 o

o

®Oo-1 HARLE
WA SR E GPIO &M%
A AT BR B 24 5 0
JTAG 485
SWD 2
SWv 1
TRACEPORT 5
JTAG + TRACEPORT 98¢ 10
SWD + SWV 3
SWD + TRACEPORT 7

ARYRS . 001-91764 It *B

A IR g AR AR R 0, T BE L R R8RSR 3R T
i), GBI 32 f#4 (0x50536F43) W E A— kB HifE s
(WOL) , wJ¥iE a2z 4.

WOL J&—FhIE G L MBS (NVL) o oA S & —Fhi fin
IR NVL. &4 WOL $8FE& AN (32 1) KR,
RORBLRLZHA (32 K 28 1) STEMR
(0x50536F43) UL, Nesht “1” ; mREAR4 KL
#, W&kt “07 o Wit 1, —RMESIES RS S
B8 R A F R A 2R 4Es BhAl, ER Sk A LA R
B AT WA ThRE . T AR EZIZILECTA AL, Rk
A FAL A TR S HEWOL S H BN TER . A R AL 3 5 IINVL
PLEPIRAS R se RN, AefEdiam 180,

A IEMN 32 2540 (0x50536F43) hn#kE| NVL 15 %t
Afd, RS NVL RS R PE s oo, R R A,
WOL A et 3k, WOL B b A e AL 8 K, JFF 44
@ggoﬁﬁ%%wﬁﬁﬁmﬁﬁkﬁ\%@ﬁ%&ﬁ%ﬁ%ﬁ
ARG E NIRRT, B AT CLEZEHE ANE] WOL 1, M
MZE AN A S5 19 1L BN 22 tE—) « AN,
FEVCE WOL H B LU, HI P FESSF RALHT A AT AR AT U
. R, B PR RUB S NT WOL 1, ZREENAF R HdE,
SR JE AL SR F LUK LB E

WIR 2R 5Ah WOL W B IERYT, e R inis ik T R85
Mr, MBS kA% 1 RMA. WOL fiEid SWD i F 3k
SR, AN CAEAS T SRR B2 R I B . A R B AR
i, FPATTLUEEHE AT WOL F1, MNIZE bS5 . &
Fanfa 78 FIH PSoC AR HEMTEAIE R, 1§55 PSoC 5
HARZZFM.

ST
fii%?ﬁﬁ%%ﬁﬁﬁ%&# (TN A7 ARG DR 37 Th BEA G B VE AR 5

FEUR I 7 ST A L AR R A B T o i e R . 3%
Wrrefs, i fr(i, M w R i H i b
WIS SR IR A BRI o H BT AT REAT A 2L M R A T A
9, BERSBOARL R DIRERI T ik IRIRAIPT AN, ARFTIRTTV%
HRAIELR, HBEAREEEER. ARSI R, AT HAR
- ARG P HOTCTE DRI B ARSI 2 2tk . AU ORI IR ARk
HRARIE = dh “ BATTHE 7 .

BRI A B RENS 5 R LR SE B ) B Pl )y . A
PRI PR IEAE AR R o FrEEiadt ™ Sh AR R DI RE 2 2
PLTIRAMRE K .
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9.8 CSP #3 Bootloader

Frfa B & CSP HIER# & —ME T 1iZ%H Bootloader
T2J¥ . Bootloader 5 PSoC Creator 3.0 bootloadable i H 3 {48

A, JERAG LR

m T 12C

m SCLK #1 SDAT 155 737l AT P1[6] A1 P1[7] 511 Lk
m A AN R R

m12C WA Hibik 4. FEE %)y 100 kbps

m R

m 5ERy 2 B A AT 51 S InEdE 4

ARYRS . 001-91764 It *B

m Al bootloader & 15i#5 /& PSoC Creator 3.0 ik & i
Bootloader ZH {4 i 2R IAMH

w5 HNAAESR RN 9K

N % 2 A 2% bootloader KI5 ./5., &% UL T HIFE S v FH2E
1t

m AN73854 — PSoC 3 1 PSoC 5 LP Bootloader i Hf

m AN60317 — PSoC 3 #ll PSoC 5 LP 12C Bootloader

&%, — PSoC Creator Bootloadable i H % 45—
Bootloader 1 H [¥] .hex Al .elf C1FAHEL %, % Bootloader i H
TN HFR %M.  “Bootloader .hex” 1 “.elf” CAERTLE
www.cypress.com/go/PSoC5LPdatasheet fb F % #.

a] UAER JTAG 8% SWD ZwfeskE i 1) %251 bootloader.
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10. FFRHF

CY8C58LP I HA—RFNEZH T R LHFTEL R,
WA REET NERMERD. BETHEZRER, EUR
psoc.cypress.com/getting-started.

10.1 3CHY

TR —E kY, 7] CYBC58LP R FHRAL S HE, Wil aT LR
TR B R EZE . ANFNH 17 H 5 BRSO

WER PR N4 T HX{EH PSoC Creator HIifE. %16/
AN T PSoC Creator FIF AR Wifi{#H PSoC Creator
BRI (S5 B

HBHARFM: PSoC HE% Rif, FEHNEFARKN HEKIATT
LA aE (AR o RS0 T AR AL T ik B0 4l 45 e
AR ERELS, HPaEIhaeuiid. AP SO, REAID
PANAS L | BTG .

ARYRS . 001-91764 It *B

MA%EIE: PSoC MAZEILEANTHE T PSoC ke MM, #Filin
TCRIBE R ENIE R L. Br TR HZIE 2 4h, BHZE
B F BRI .

HARSEFM: FIH PSoC Creator, H 444 Ha i F| 5 2 &
b, wiResER PSoC it 1H2 R 75 E R PSoC 2/ FIIR AN
403, WEEAEARSETN (TRM) 1ERERITER.

EE 5% Cortex-M3 CPU V£ SCAY, 1577 7] www.arm.com.
10.2 FELEVR

B T ENRISCRY Z A, fien] LA @ 28 5 i PSoC g1z, 5
A& H Y PSoC ﬂ%)i‘ﬁ?%‘iﬁi‘ﬁﬁ%?

10.3 TH

CYS8C58LP R ¥ B4 T ARHERI % gtz o, 2
KIEMRAWARS 5. AR T HEH A PSoC Creator

IDE. JrsCRPIEE =J7 gaiddt gmfas. SRR TRAM
WS, T U R ERATT P
WwWw.Ccypress.com/go/psoccreator.
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11. BEAEHME

BrRARS A UL, I SR I FH 26 A7 /2 —40 °C < T <105 °C H. Ty <120 °C. FRAESA BN, AN E HVEE Dy 1.71 V
~5.5V, PSoC UDB RIS A MR RiE 1%, XS YF 2 DIREHS il LA/E PSoC Creator ZHAFHSEHl. AR EADIRERIE BB /

SHHE,

11.1 J|RLEXTPiEE
# 11-1. RARLENHE HEERME 14

HSHEANEEE T M. A% PSoC Creator ALAFHHE—L UM, S5 40 7T LHSNURE] AN

2 i M RAME | #BUE | BRE | B4
Vbpa FART T Vggp AR L L -0.5 - 6 v
Vbbb FHXT T Vggp M i HL R -05 - 6 \Y
Vbbio HHXF T Vggp 1 1/O fi L HLE -05 - 6 \Y
Veea IERPUEDNALPANER DN -0.5 - 1.95 Y,
Veep ER; 2V EA IR TUNGENEN -0.5 - 1.95 v
Vssa A H Vggp— 0.5 - |Vggp+05| V
Verio™®  |GPIO f LU L IR Vppa F W HIFI3 IS . | Vssp—05 | - \Vppo+05| V
Vsio SIO f) Bt it A i & i AR Vssp— 0.5 - 7 v

T RE Vssp— 0.5 - 6 v
VinD TH R 2 4 A i LR 0.5 - 5.5 Y
Veat T A L L Vgsp—0.5 - 5.5 v
lvppio A Vppio B HL 5] B HR - - 100 mA
lcpio GPIO Hiji -30 - 41 mA
Isio SIO Hijii -49 - 28 mA
luseio USBIO Hij -56 - 59 mA
VextrRer  |ADC MBS 31 PO[3]. P3[2] - - 2 \Y
LU 14 i [16] ~140 - 140 mA
ESDpgm | i HHCHE HLR NN it 2000 - - v
ESDcpm  |ESD HiJE 7 L AR A A 500 - - v
TR

14 BAER TR 11-1 HFFTA A SR 2 (B TAE R e 233 Bk AVES S o KIS R K e v TAE W] g2

JESD22-A103 — i i A7 TS I b o G SRR FH B T e R e (L e - IR A8, WSS AN B I A .
15. Vppjo HH HE LUK F AL GPIO 51 R KHE. GPIO 51 - iE K HE < Vppio < Vppae
16. i /L 5kt JEDEC #iS EIAJJESD78 IC 87t .

ARYRS . 001-91764 It *B

WSS AT SR . ORI IGRE A2 150°C, £§ & JEDEC
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2 5t A PR

ARG N LA E RGN B,

= "=
—_-\. 3“__—-_
= CYPRESS
PERFORM
11.2 B/BAFZHTE
BrAR S AT UL, 75 3K SR 38 P 1 # —40 °C < Tp <105 °C H. Ty <120 °C. KRAESA U, 75 MK e
~55V. BRIEFAUH], BHTE EREHE N IAUE.
& 11-2. BRI
¥ B G iR BAME | SRE| O BKE |4
Vbpa DA e H RS A A L A 23 R LTI A B H e A 1 e e e 1.8 - 5.5 \
Vbpa B B GRS R R T 28 TBEADL PN BZ H e A A 171 1.8 1[-f79]> \
Vooo AR Viggp MU kst MO P U 28 B e v [
DDA
Vbbb Bt GRS R T2 BT PO U T RS R A 17 18 1.89 \
Vppio™® AR T Vg1 I 11O R HLE L7 — VWJmuq v
- - | Vppa+0.1l
Veea BB AN R CGRERB R 2D AU, P AZ P T T 2 171 1.8 1.89 \
Veep HEHFARMARE GRS RN BT PAZ U 1 7T # R AR 171 18 1.89 \4
Ipp) WEEER
HreE AL S A0 IDDD + IDDA. AELE 1O [ [Vppy = 2.7V £ 55V T=-40C| - 1.9 3.8 mA
IDDIOX. T IMO. MLkitEifl CPU e, CPU|Fcpy =3 MHZI? T=25C| - 1.9 38
PAT N B RART - T=85°C - 2 3.8
T=105C| - 2 3.8
Vppx =2.7 £55V; T=-40C| - 31 >
FCPU =6 MHz T =25°C - 3.1 5
T=85C - 3.2 5
T=105C| - 3.2 5
Vppx =27V E55V; |T=-40°C| - 5.4 ’
Fepy = 12 MHZz[?Y T=25C - 5.4 7
T=85C - 5.6 7
T=105C| - 5.6 7
Vppx =2.7VE55V; T =-40°C - 8.9 10.5
Fepy = 24 MHz[RY T=25C - 8.9 10.5
T=85C - 9.1 10.5
T=105C| - 9.1 10.5
Voox =27V #55V: |[T=-40°C[ - 15.5 17
Fepy = 48 MHz[2U T=25C - 15.4 17
T=85C - 15.7 17
T=105C| - 15.7 17.25
Vppx = 2.7V % 5.5V T=-40C| - 18 19.5
Fepy = 62 MHz T=25C - 18 195
T=85C - 185 19.5
T=105C| - 19 21
Vopx=27V#ES55V; [T=-40C[ - [ 265 30
Fepy = 74 MHz T=25C - 26.5 30
T=85C - 27 30
T=105C| - 27 30
Vppx =27V E55V T =-40°C - 22 255
Fepy =80 MHz, IMO= | T=25C - 22 255
3MHz (5 PLL —i&ffifi) | T=85°C - 225 25.5
T=105C| - 225 255
17. AR B s R U4 . (HEEZ S, Vppa DAUK T 8T A Hofh ddi
18. Vppjo At HLHL A SR T AHICH) GPIO 51l L R H k. GPIO 51 L K HLE < Vppio < Vppa
PSoC Creator #1) "t £, ] LA g4 504is T A 24 25080
SRR AT LU 7t R L
71 68/136
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A SRS T CPU i,
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£ 11-2. HRPE &

BH B 1t | e [som| Bkl [y
Ipp'? BRI, (23]
Voo =Vppio =45-55V [T=-40°C| - 1.9 3.1 nA
U< T=25°C - 2.4 3.6
RTC = JFii (= ECO32K JFi, b FAEHIFERL) e =
MEARERT 28 = PR (= f£ LkHz SiiE T, ILO
Ji, o [24] Voo = Vppio =2.7-3.6V |[T=—-40°C| - 1.7 3.1
WDT = 3] T=25°C - 2 3.6
12C mfiE = T=85C - 4.2 16
bt = ki T =105°C - 4.2 16
POR = Jt Voo = Vooio = 1.71-1.95 V|T = —40°C| - 16 31
T = f'f _— . . T=25C | - 1.9 36
SIO 5| #ktT LR PNNE | YE R ] B T =85°C _ 4.2 16
T=105C| - 42 16
Ho e = Vpp = Vppio =2.7-3.6 V23| T = 25°C - 3 42 nA
CPU = %]
RTC = X
R SE I 4% = R M)
WDT = %M
12C Mefig = A
POR = #J3
THE = %11
SIO ST “ Bsmim AN, JEfaEHth ” M
12C i = Vpp = Vppio =2.7-3.6 VP3| T = 25°C - 1.7 36 nA
CPU = %]
RTC = KM
R E I 4% = R M)
WDT = %M
Pt = JCH
POR = #J3
Tt = X1
SIO ST “ Bsmim AN, JEREH ” M
R
22, %4 FALTE CARFZ M Herh SCELRI N /M 5, SLAL TR FERT BAZE S 0145 BRI T (A T4 13R85 PSoC Creator o) th7E]. AT LM & A8 T WAL 14
TR ARSI T CPU ML, SRJE AN ERE RGN TR, SORE AT AT DA 54 A
23. WX Veep Fl Veoa BEATAMBARE T, W Veep 5 Veca Z 17 HLE ZE 625/ T 50 mV.
24, WENCSE I 8 202 WsE I ER 7, DAMEER CPU. IMITEAGE I F CPU &b T LR 25 RO 11 o
25 TSP CGREIE A
AgmE: 001-91764 A *B 7 69/136
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F11-2. HEME &

% W %4 | Boa (s okt (B
Iop'2®! RIRFER
VDD = VDDlO =45~55V |T= —40°C - 02 2 ]J,A
T=25°C — 0.24 2
T =85°C - 2.6 15
PRI B 37 T=105°C| - 26 15
AT R U 5 RIR 3% 98 040 e 5% 17 Vop =Vppio =2.7~36V |[T=-40°C| - 0.11 2
SRAM TRFF R T=25°C - 0.3 2
GPIO A TFiG Bk 45 T=85C - 2 15
T = T =105°C - 2 15
SIO gl AT« BN JEfERH 7 A Vbb = Vopio = 1.71 ~ T = —40°C _ 0.9 2
195V T =25°C - 0.11 2
T=85°C - 1.8 15
T=105°C - 1.8 15
Iopar?”] 58 047 (37 (1 BE9DL FR 7 T Vppa< 36V - 0.3 0.6 mA
VDDA >36V . 1.4 3.3 mA
Iooor2” | L KT AR Vppp <3.6 V - 11 31 mA
Vpop > 3.6 V - 0.7 3.1 mA
Iop_PROGIZ ) | 2% 45 P2 01 i ) HELIRC T R B L IfE . BRI S 4% - 15 21 mA
1/0 Hififf M8 A: IbpD + IDDA + IDDIOX

A 11-1. EIERHRS Fepy, Vpp =33V, RE =25°C 11-2. 25 °C B{ Ipp FIHER

25 0.7
0.6 -
20 /
~ 05 -
/ N
< T
£ 15 7 S 04
g / E 03 T ——
31 7~ s
/ 0.2
5 / l 24 MHz non-USB mode I» o1
0 0
0 20 40 60 80 0 20 40 60 80
CPU Frequency, MHz Bus Clock, MHz
A 11-3. Yﬁﬁ]ﬁﬁ%ﬁ—'ﬁﬁgﬁ Fcpur Vop=33V 11-4. Yﬁiﬂﬂﬁﬁ%ﬁ—'ﬁ Vpp ﬁﬂgy Fepy = 24 MHz
25 10
20 : . 8 I \
——80 MHz ——105°C
< T s
< 5. | ——24MHz E — T
g ——6 MHz 5 —-40C
5 10 - 3 *
o
2
5 4
0
0 1.5 2 2.5 3 3.5 4 4.5 5 55
-40 -20 0 20 40 60 80 100 Voo, V
Temperature, °C
R

26. % T AUAE Tl F 2 SR AR A SCBLRO B NSRS, R AETT LA e A 19 B BE T (L TSR 3R55E PSoC Creator A1) HHEEE], AT LA &% bl 71 A28 14 5
P T b A RA R T 1 CPU UL, RGN B E RGEIIAMBEHUAL, AR AT LA S BB
27 FETBAPRE CREAEF=IED .

ARYRS . 001-91764 It *B T 70/136
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W

& 11-3. ZFHMTE

e 24 L FAF B/ME | JEUE | BKE | B
Fepu CPU #ii% 1.71V<Vppp <55V B - 80.01 | MHz
FeuscLk B AT% 1.71V<Vppp<55V Hi - 80.01 | MHz
Svpp ¥ Vpp % - — | 0066 | Vips
T|O_|N|T[28] M VDDDNDDANCCD/VCCA > IPOR % I/0 - - 10 us

Uity 145 8 R 52 A0 IR R )
TstarTup™ | MVppp/VopalVeen/Veea > PRESEICPU|VecaVopa = VopalVopp HIERHIfME, | - - 33 us
AT S 1] F Ak ()4 R Py B ) FAEH PLL, =ik IMO 5] S48 (#7Y
55 48 MHz)
VeeaVeep = VopaVopp WG FIME, - - 66 us
KA PLL, {K3% IMO 5] S (7
85 12 MHz) .
Toieep® | ABEIRBEMEE — RZE4E LVD i 51T - - 25 | us
EHAT T — 4 CPU 454 a]
THIBERNATE ) | APRHR A ez — 7 FF S e, LIFF 4G - - | 150 | s
PATF—2% CPU 8%

11.3 HJRHTIEE

BrAE A B VLR, 75X L Y s B 25 2 —40 °C < T, <105 °C H T; <120 °C. FRAERAF UM, BNIXEEHINERE RN 1.71 V
~55V,

11.3.1 HZERAHEZHIE T4

& 11-4. FFAZBERTTRERAE

¥ i %1t B/ME | EUE | BRKE | B
Vbbb LIRNGENES 18 - 55 v
Veep i PR - 1.80 - Y,

HE T T A LA +10%, X5RPGESMHREE I B Veep| 0.9 1 11 nF
Sl DA IR R A, I HUEA 2 18] B Ak 4
AT, 1S WA 26 UL LR R

B 11-5. BEHRGNEFREBER TS, Vee 5 Voo 11-6. FFRGAHEFTI2E PSRR 5MZEHM Vpp
10 mA 73R
1.85 100
80
1.825
3 60 S
©
s L « il N
~ all ) Vdd=4.5V V
}8 { ——Vdd=3.6V
1775 4 20 ——Vdd=2.7V
0
1.75 0.1 1 10 100 1000
1 2 3 4 5 6 Frequency, kHz

TR
28. ET8ERME CRETEWED .
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11.3.2 HBFG A HIE T4
# 11-5. A HERET R ERAE

¥ PiH i BME | ABME | BKE | B4
Vbpa HNHE 1.8 - 55 Y;
Veea Hr R - 1.80 - Y;

P 1A 1 e ) PR +10%, X5R P&k B8 T 4T (1 L2 0.9 1 11 uF

B 11-7. ERZGBER TS PSRR 5HEM Vpp

100

80

60

PSRR, dB

40

20

0.1

Frequency, KHz

11.3.3 T SE 5

FRAEA AU, 5N TAES M2 Vgar=05V ~3.6V, Vour=18V~50V, Igyr=0mA~50mA,

100 1000

LeoosT=4.7 uH ~22 uH, CgpoosT=22 uF || 3x 1.0 uF || 3x 0.1 pF, Cgar=22uF, Ig=1.0A (99-ball WLCSP #%:FR41) .
17k 99-ball WLCSP H 3 AR HITHEIHRERIE B, HBCARTELH T B RIS . BRAES AU, ST R R E s R E

R 11-6. BRI ERAFTRERME

¥ P8 %1 &/ME HRE BAE | B
Vout THFE Bt e (29 7t BOOST_CRO #{7#H, vsel=1.8V 1.71 1.8 1.89 \Y
7t BOOST_CRO # {74+, vsel=1.9V 1.81 1.90 2.00 Y
7t BOOST_CRO # {74+, vsel=2.0V 1.90 2.00 2.10 \Y
7t BOOST_CRO Zf7#H, vsel=2.4V 2.16 2.40 2.64 \%
7t BOOST_CRO Zif7#H, vsel=2.7V 2.43 2.70 2.97 \%
1E BOOST_CRO # /724, vsel=3.0V 2.70 3.00 3.30 \Y
7£ BOOST_CRO #f¢#, vsel=3.3V 2.97 3.30 3.63 \Y;
7£ BOOST_CRO #f¢#, vsel=3.6V 3.24 3.60 3.96 \Y;
7£ BOOST_CRO #fF#H, vsel=5.0V 4.50 5.00 5.50 \Y;
VBaT THIE g8\ v Ik 301 louT=0mMA~5mA|vsel=1.8V~20V, 0.5 - 0.8 \
T, =0°C ~70°C
lout = 0 MA-25 mA |vsel = 1.8V ~5.0 V131, 1.6 - 3.6 \%
T, =-10°C ~ 85°C
lout =0 MA-25mA |vsel=1.8V ~2.7V, 0.8 - 1.6 \%
T, =-10°C ~ 85°C
louT = 0 MA-50 MA |ysel=1.8V ~ 3.3 V31, 1.8 - 2.5 \Y
T, = —40°C ~ 85°C
vsel=1.8V~3.3 Vi, 13 - 2.5 v
T, =—-10°C ~ 85°C
vsel=2,5V~5.0 VY, 25 - 3.6 v
T, = —10°C ~ 85°C
RS 001-91764 A *B 7 72/136
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& 11-6. HRJHERATHRERME (8D
il L] Gt R/AME HAE BAE | B
louTt it LA Tpo=0°C~70°C |Vga7=05V~0.8V 0 - 5 mA
Tp=-10°C ~85°C |Vgar=16V~3.6V 0 - 15 mA
Vgar=0.8V~16V 0 - 25 mA
Vgar =13V ~25V 0 - 50 mA
Vgar =25V ~3.6V 0 - 50 mA
Tpo=-40°C ~85°C |Vgar=18V~25V 0 - 50 mA
ILpK HL SR AR PRI - - 700 mA
g S LI AR - 250 - A
FEREIRIER, 1oyt <1 pA - 25 - nA
Reg 0AD ST - - 10 %
Reg| NE LR EEURT - - 10 %

TERE:

ARYRS . 001-91764 It *B

29. FI ) vsel EHASEN R R . HA vsel IEBUIYA R bR iHRIE.

30. fEFF A AR Vpar T (45 Vgar THEE 05V), JHESSHE.
31 Wk Vgar KT EET Vour THERE, W Voyr K/ T Vear CGXRE JyTHE i i R BHARFE) o

T 73/136
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R 117 THE BRSNS

25 PiHH v 148 B/AME | BB | BNME | B4
LeoosT TH s A & WUEE N 4.7 uH 37 47 5.7 uH
#EAEN 10 puH 8.0 10.0 12.0 pH
BEAEN 22 pH 170 | 220 27.0 pH
CBOOST VDDD‘ VDDA‘ VDDIO E"]%ﬁ;‘é*ﬂ [32] 170 260 310 ].,I,F
Cpar FL VIR I P Y 17.0 | 220 | 270 uF
IF WAEEE  (Schottky) R 14 1F 1) H 1.0 - - A
WFIME
VR P AR S ) LT 20.0 - - Y]
A 11-8. £ Vear 5 Vourt Y A Ta (il B 11-9. % Vear 5 Vout HENK lout i
3.6 3.6 -
-10-85°C
2.5 4 25 1
518 z
~ 16 = 1.6
1.3 1.3 1
0.8 .’\ No Boost 0.8 No Boost
0.5 1 0-70°C 05 1 0-5 mA
0 ‘ 0 — |
1.0 1820 27 33 5.0 1.0 18202527 33 5.0
Vour, V Vour, V
Bl 11-10. 7 Vgat 5 Vour WHEWKI Lgoost &
3.6
4.7 uH
10 pH
25
> 47 uH 4.7 pH
= 10 pH 10 uH
=16 22 uH
1.3
47 uH
0.8 10 pH No Boost
0.5 - .' 10 uH
0 ‘
1.0 18 20 25 27 33 5.0
Vour, V
R
32, AR GRS AR «
RS 001-91764 A *B T 74/136
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- = [33] &= 11- — [33]
K 11-11. R 5 Vears Leoost =4.7 uH 11-12. R 5 Vear» Loost =10 pH
100% : T 100%
95% e—\/out=1.8V 95%
90% e—\/out = 2.4 V 90%
_ 85% ——\out =33V . 85% — —
g o —outo50V g so% vﬁf‘ [ —
3 75% — S 75% — —Vout=18V [ |
= =
w w
o 70% ° 70% —Vout=24V ||
® 7 B
65% /_;aJ/ 65% ———\out=33V |—
60% Lt 60% —\/oUt=5.0V [
55% /., 55% i i
50% 50%
0 05 1 15 2 25 3 35 4 0 05 ! 15 2 25 8 85 4
Vear: V Vear: V
o _ [33] %] [33]
B 11-13. %% 5 Vgars  Leoost = 22 uH 11-14. VrippLE 43 VBAT
100% 300
95% I,
2!
90% %0
/
3 —
85% / L
& 80% £ /
3 759 ——Vout=1.8V 5150
ut;' 70% e \/OUt = 2.4 V = / // e boost = 4.7 uH
& ° Vout =33V 100 4 el boost=10UH [
65% —Vout=3.
/ e 00T = 22 UH
60% 0 /' ]
55% R ‘ ‘
50% 0 0.5 1 15 2 25 3 35 4
0 05 1 15 2 25 3 35 4 Veur, V
Vear V
bay=

33. M BTR . MRIESMBAAF LS. PCB i j AR E B SR E, SEiRmEdA k.
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11.4 SR
BrAES A VLR, 75 X LG 3% B 254142 —40 °C < To <105 °C H T;< 120 °C. BRAESA UL, BNXLERHERE RN 1.71 V
~55V. FRIEHAE W, BN E RS RES A AYE,

LR TR, %A GPIO 513 Vppio LI B A KBEITES: . X S8 ER R Vopior B2 Vopio M Vppa #FE%] IPOR
M, Mk 145V, 1A% IPOR MR, KFEITERAEAAAE, B SOy IESR NVL WE.

Tk, ﬁD%VDDA/J\ﬂ:VDDIO’ GP|O$HVDDAl‘*ﬂ’%ﬁﬁgﬁ\ﬁeﬁﬂﬁﬂgﬁ%o Al GP|O*EEEE%VDDAy E?UVDDAﬁ?Ej’c%?VDDm?ML
11.4.1 GPIO
# 11-8. GPIO HIME

S¥ Ui 1 BRAME | HBME| BRAME | B4
Vin N e LT BE CMOS i\, PRT[X]CTL=0 0.7xVppio| - - v
ViL i NG R CMOS #IA\, PRT[X]CTL=0 - - 103xVppio| V
ViH B N T LT B4 LVTTL %A, PRT[X]CTL=1, 0.7xVppio| - - v
Vbpio < 2.7 V

Vil N e P IR E LVTTL# A, PRT[X]CTL =1, 2.0 - - v
Vbpio = 2.7 V

Vi G A LVTTL A\, PRTX|CTL=1, - - 10.3xVpppo| V
Vbpio < 2.7 V

ViL By NG HLF TR LVTTL %A, PRT[X|CTL=1, - - 0.8 v
Vopio = 2.7 V

VoH e e T R M Vppio=33VH, lgg=4mA Vppio—-06| - - Y
4 Vppio = 1.8 VI, Igy=1mA Vopio—05| - - v

Voo AR P L 4 Vppio = 3.3 VI, I =8mA - - 0.6 v
4 Vppio = 3.3V I, Ig =3 mA - - 0.4 v
4 Vppio=1.8 VI, lg =4 mA - - 0.6 v

Rpullup | -h7EEH 35 5.6 8.5 kQ

Rpulldown | "4 #1fH 35 5.6 8.5 kQ

i BN (x84 25°C, Vppio=3.0V - - 2 nA

Cin CPNGiRAty P0.0. PO.1. P0.2. P3.6. P3.7 - 17 20 pF
P0.3. P0.4. P3.0. P3.1. P32 - 10 15 pF
P0.6. P0.7. P15.0. P15.6. P15.7(3] - 7 12 pF
B FiAth GPIO - 5 9 pF

Vi BINHURIRE Oiss Rk s B4 - 40 - mvV

Idiode i PRI — R E 2K Vppio M Vssio - - 100 pA

{1 368 LI
Rolobal | i&H: BRI A R M Ze M BESI | |25 °C, Vppio =3.0V - 320 - Q
Rmux ERERIRA R A SR S B 25 °C, Vppio=3.0V - 220 - Q

R
34, T8 CREF AP .
35. 1% PSoC % 84tk 5 8, WS% R AT AN54439 — PSoC® 3 Hil PSoC 5 4h i % £ -

ARYRS . 001-91764 It *B T 76/136
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& 11-15. GPIO #i i 7 s SF A B & 11-16. GPIO #i i s A BB
8 20 | |
--....__.-......___________ —ddio = 5
4 S 15 ||=—vddio =33v ’
Sl = 1.8 ’
> E T ] =
= [ — E‘ 10 ]
> 3 \\ /
—tio = 3
2 \ —iddio = 3.3 \ 0= L7 ______..--""____..-—"-'ﬁ
\ ——iddio = 1.8Y \ / presea |
0 ! ! o4 :
0 5 10 15 20 25 30 g 2 e 15 Elt 27 30
loh, mA, lol, mA,
# 11-9. GPIO & i (30
ZH YiE & B/ME |HBME| BKE Hfy
TriseF PRI SR IR B AE 3T 9 LT ] Vopio = 3.3V, Cload =25pF| - - 6 ns
TfallF PRI GRIX AT [ BT 7] Vppio = 3.3V, Cload =25pF| - - 6 ns
TriseS IR BR IR SR AT L T 1] Vppio =3.3V, Cload = 25 pF - - 60 ns
TfallS R SR IRBHAE T T B ] Vppio = 3.3V, Cload = 25 pF - - 60 ns
GPIO fith TAEAA
2.7V <Vppio <5.5V, Pusliimmkzhk 90/10% Vpp)o+ Cload = 25 pF - - 33 MHz
Fgpioout  |1.71V < Vppio <2.7V, REFEIKFIH  |90/10% Vpp)o» Cload = 25 pF - - 20 MHz
3.3V <Vppio <55V, (KH#EIEIKEHL 90/10% Vpp)o+ Cload = 25 pF - - 7 MHz
1.71V < Vppp < 3.3V, fREIRIKENHER  90/10% Vpp o, Cload = 25 pF - - 35 MHz
Fgpioin  |GPIO i\ TAE4i% 90/10% Vppio - - 33 MHz
PR
36. TR GRET A=) .
AgmE: 001-91764 A *B 7 77/136
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11.4.2 SIO
% 11-10. SIO HfF#VE
¥ Bt B A B/ME BAME BRKE | B
Vinmax | g K\ HLE ﬁ 2% Vddio F Vppp M FTH 25 FRIE(E - - 5.5 \
L, TSI 67 TR KL
/J:ﬁ
Vinref MANSHEHE 2NN 0.5 — 052 xVppio| V
MESERE GREmHHEBREZD
Voutref Vppio > 3.7 - Vopio-1 \
Vppio < 3.7 1 - | Vppio=05]| V
LN R R T
ViH GPIO ##3{ CMOS #ij A\ 0.7 x Vppio - - \
P N Sl BEFHIR A SIO_ref+0.2| - - \
NG H P R B
Vi GPIO fizt CMOS #iA - - | 03xVppp | V
E o BT 2R IR - - |SIO_ref-0.2} V
HrH P R
JEAR RS loy =4 MA, Vppio=3.3V Vbpio - 0.4 - - \
Vou Fa s At 137) lon=1mA SIO_ref-0.65| - |SIO_ref+0.2| V
lon = 0.1 mA SIO_ref-0.3 — |SIO_ref+0.2| V
T, oy =0 SIO_ref-0.1| — |[SIO ref+0.1| V
VoL AR P R Vppio =3.30V, g, =25 mA - - 0.8 \Y
Vppio =3.30V, g, =20 mA - - 0.4 \Y
Vppio = 1.80V, g, =4 mA - - 0.4 \Y
Rpullup b dr ELBH 3.5 5.6 8.5 kQ
Rpulldown | | i HfH 35 5.6 8.5 kQ
e ORI (Haxt ) B8]
V| < Vddsio 25°C, Vddsio=3.0V, V,5;=3.0V - - 14 nA
V|4 > Vddsio 25°C, Vddsio=0V, V=30V - - 10 HA
Cin iy N\ 7 138 - Z 9 pF
Vi IGEIEIR Ok ae) B8 i (GPIO #ix) - 115 - mv
Zo - 50 - mv
Idiode IR R FIIAV g g0 1 Sl LR - - 100 HA
iy -
37. 15 SI0O ZH KM H 45 K, 2 W5 35 5l L& 6-9 A1 38 Ul L 6-12.
38 MT S AFRFE CRESSAP D .
RS 001-91764 A *B 7 78/136
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A 11-17. SIO Fy SRR, JEREBER

o
_‘
4q
~ 3
e ——]
3 H—-_-_-
g E
= 2 -
-..._\\ —tSOdi = 5
1 —tAdio = 3.3
—"%/fdio = 1.8%
0 ! |
0 5 10 15 20 25 30

lah, ma

Bl 11-19. SIO Fy iR B P AR, BN

5 | I
— i = 5V, Vref - 4Y
e i = 33V, Wrek = 280
4 e, Yddio = 18V, Vref = 13V L
1..'""-.. —tyddic = 33V, Vret = T
} 3
2 \__
5
2
1 \-‘N-_
--I-‘--__-__
\‘_\-— e
'--.____-
-
] =
0 1 2 3 4 5}

ok, maA,

ARYRS . 001-91764 It *B

&l 11-18. SIO iR BRI, EFREEN

Wol, W

2.0

1.5

—rdio = 8%

1.0

Widio = 3.3%
—rdio = 1.8%

0.5

0.0 -

15 20 25 3a
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% 11-11 SIO M 139
S8 ] A BAME | BAUME | BONE | B4
TriseF U SR ORI 3R (g THI1E] (90/10%) | Cload = 25 pF,  Vppo = 3.3V - - 12 ns
TfallF PR SR IR AR 5N [ R 1] (90/10%) | Cload = 25 pF,  Vppo = 3.3V - - 12 ns
TriseS BRI T LTSI (90/10%) |Cload = 25 pF, Vppio=3.0V - - 75 ns
TfallS R SR BRI 3 R M 1E] (90/10%) | Cload = 25 pF,  Vppo = 3.0V - - 60 ns
SIO i TAEAZ
2.7V <Vppio <55V, JEFaEHh 90/10% Vppo» Cload = 25 pF - - 33 MHz
(GPIO) i3, PRIEGRIRBNHE
1.71V < Vppio < 2.7V, FEFaJEHH 90/10% Vppo» Cload = 25 pF - - 16 MHz
(GPIO) i3, PRiEGRIKBNE
3.3V <Vppio<55V, JEFEHHL 90/10% Vppjo» Cload = 25 pF - - 5 MHz
(GPIO) i3, 185 sRIRBNHE
Fsioout 1.71V < Vppio < 3.3V, JEfaEkiih 90/10% Vppjo» Cload = 25 pF - - 4 MHz
(GPIO) i3, 185 sRIRBNHE
2.7V <Vppio<55V, REMMBA, |4 EELY)HFI 25 pF BRBN| - - 20 | MHz
PRI SR IR B 5
171V <Vppo <27V, FaEfhit, |[fith o EESLDHB|25 pF | — - 10 MHz
PRI SR IR B 5
171V <Vppio <55V, FAEMIHMIR, |4 dEESE DI E 25 pF sy — - 25 | MHz
P T R IR B A5 X
Esioin SIO $ N TAEAZ
1.71V < Vppio < 5.5 V 90/10% Vppio | - | - | s MHz
R
39. B TAREE CRES A=) -
RS 001-91764 A *B 7T 80/136
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A 11-20. SIO Hy EFAT FRERTIE], PRIEBRIKSIIE R,
Vopio = 3:3V, 25 pF #1i#;,

A 11-21. SIO HyH_EFAAT FRERT ], KR BRIKSIIE,
VDD|O =33V, 25 pF ﬁﬁ

4.0 4.00
35 £ 3.50
\ f
3.0 3.00 ,
25 2 50 [
> ap = a0
E E | \
= 18 2 150 \
1.0 1.00 \
0.5 0.50 \
0.0 , 0.00
-0.5 -0.50
0 10 20 30 40 50 60 70 80 90 100 0O 100 200 300 400 500 600 700
Time, ns Time, ns
% 11-12. SIO ey (40
2% TiBA XA BR/AME | #BUE | BARE | B
Vos e B Vbpio =2V - - 68 mv
VDDlO =27V - - 72
VDD|O =55V - - 82
TCVos i o LS AR AL I S F R TR RS - - 250 | uv/°C
CMRR SR L Vopio =2 V 30 - - dB
VDDlO =27V 35 - -
VDD|O = 55 V 40 - -
Tresp Wi Jo7 -] — - 30 ns
1 81/136
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11.4.3 USBIO

£ GPIO B N #RAERS, (/] Vppp HINRAETEH, 523

% 11-13. USBIO BEi#IE

SIS 68 T RN

S 1Bl %M mAME | BAUE | BKE | B
Rusbi USB D+ Lt [40) A 0.900 - 1.575 kQ
Rusba USB D+ Firf (40 PGB 1.425 - 3090 | kQ
Vohusb A o P T s 140) 15 KQ +5% 5| Vigg, P L4 Ha B 28 - 3.6 v
Volusb S i AR o e (40 15 kQ 5% %] Vss, Wi Lhibia Frseks| - - 03 v
Vihgpio NP ELE,  GPIO Bixt MO |Vppp = 1.8V 15 - - v

Vppp = 3.3V - - v
Vppp = 5.0 V - - v
Vilgpio W MEHEFHEE, GPIO st 0 |Vppp =1.8V - - 0.8 Vv
Vppp = 3.3V - - 0.8 v
Vppp = 5.0V - - 0.8 v
Vohgpio i r T, GPIO #iat B0 I, =4 mA, Vppp=1.8V 16 - - Vv
loy =4 MA, Vppp=3.3V 3.1 - - v
loy =4 mA, Vppp=5.0V 4.2 - - Y
Volgpio i E R, GPIO #it B0 1o =4mA, Vppp=1.8V - - 0.3 Vv
loL =4 mA, Vppp=3.3V - - 0.3 v
loL =4 mMA, Vppp=5.0V - - 0.3 v
Vdi ZE N RIBUE [(D+)-(D-)| - - 0.2 \Y;
vem 53 LR E 0.8 - 2.5 Y
Vse Hu BRI A BIE 0.8 - 2 Vv
Rps2 PS/2 L4 v i [40] AF PSI2 B, H PS/2 L Hi B AL fE 3 - 7 kQ
Rext Y USB # Bk i 140 544N USB 3] i E B 21.78 22 2222 Q
(-1%) (+1%)
Zo USB 5Kz 44 th L 47 140] 135 Rext 28 - 44 Q
Cin USB Uk 2N B 2% - - 20 pF
1, 14! BRI (axtfE) B0 25°C, Vppp =3.0V - - 2 nA
R
40. FE TR0 (RETEIR) -
YRYYRS: 001-91764 A *B i 82/136
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A 11-22. USBIO it R B SFATELIE, GPIO R B 11-23. USBIO #y i EFA-FI T BEET A, GPIO #R,
] Vppp = 3.3V, 25 pF i
35
3 3.0 f )
25
> 3 —
é , i 2.0
= 15
[
=
1.0
1
05
0 0.0
0 5 10 15 20 25 30 05
loh. mA D 10 20 30 40 S50 60 70 B8O 90 100
Time, ns
2 11-14. USBIO HE iz (41
S5 iEA A B/AME | EME | BKE < i3
Tdrate A TRBOIE T R T s R 12-0.25% | 12 |12+0.25%| MHz
Tjrl N —URRAR SRS SR B 5 72 PR -8 - 8 ns
Tjr2 RO R AR [ R S B Bl s 2 R -5 - 5 ns
Tdj1 T RERAS IR 5 2% 22 4 B 5 -3.5 - 35 ns
Tdj2 R} RS BR324y 1 Bl —4 - 4 ns
Tfdeop E 43 IRAS 5 SEO BRAS KR LI 5h -2 - 5 ns
Tfeopt EOP [{)J5 SEO [a] g &) 160 - 175 ns
Tfeopr EOP K3k 2% SEO [7] ki i) 82 - - ns
Tfst 5 ERAR I A] SEO [8] B 1 I 7] - - 14 ns
Fgpio_out |GPIO #i:X F 1i th TAEMIHR 3V<Vppp=55V - - 20 MHz
Vppp = 1.71V - - 6 MHz
Tr_gpio _ETHEE], GPIO #3%, 10%/90% Vppp|Vopp > 3V, Cload = 25 pF - - 12 ns
Vppp = 1.71V, Cload = 25 pF - - 40 ns
Tf_gpio TR, GPIO K, 90%/10% Vppp|Vppp > 3V, Cload = 25 pF - - 12 ns
Vppp = 1.71V, Cload = 25 pF - - 40 ns
R

AL FET R CRET AP -

ARYRS . 001-91764 It *B
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PERFORM

& 11-24. USBIO ¥R B PRI, GPIO R
2
15
=
= 1
=
0.5 1
--l""'"--
0 =
0 5 10 15 20 25 30
Tol, mA
% 11-15. USB IRFNEAFipE 42
S5 TiHA % B/AME | B | BKE | B
Tr Lz M aina ] - - 20 ns
Tf B4R BRI 1A - - 20 ns
TR ETE 1 R ] UL Vuse s: Vuse sz WZ M 114]  90% - 111%
T USB HATE
Vers HHE SR XA HE 1.3 - 2 Vv
11.4.4 XRES
£ 11-16. XRES HEHTE
S PiEA % BAME | #EME | BKE | B
ViH BN T BIE 0.7 x Vppio - - \%
V|L %)\1&%%2@15. - - 0'3XVDDIO V
Rpullup kvl i) 35 5.6 8.5 kQ
Cin N 142] - 3 pF
\ HONHUE IR Gk 38 142 - 100 - mv
Idiode ﬁﬁ_f%?)ﬁ:*&%ﬁiuﬁ VDDIO *D VSSlO EKJ - - 100 P-A
S HL
2% 11-17. XRES Sy 42
S5 YLEH % B/AME | AUE | BKE | B
TRESET STk 1 - - us
R
22 BT B CREEEFTR) .«
7T 84/136
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PERFORM

11.5 #HISHE

FRAES A VLR, 75 IR SR 13E

~55V,

11.5.1 BEHA#H
£ 11-18. BEBKBREHRME

FH46AFHE —40 °C < TR <105 °C H.T; <120 °C. FRAEAH B,

X LR & VE O 1,71V

3 LB %14 &/ME HWARE | BKME ¥
\4 TPNGEN ) Vssa - Vbpa \Y
Vos BN R - - 25 mv
TAFR LR A —40 °C & 70 °C - - 2 mvV
TCVos BB S5 WS RIS DiFERE = = - - +30 uv/°C
Gel Wi, bR X s |Rload = 1 kQ - - +0.1 %
Cin PR M| TEER - - 18 pF
Vo Kt P s 9 1 mA, ﬁﬁ&/ﬁﬁ{% AL, Vgsa+0.05| - [Vppa—0.05| V
DyFeiz =
lout W e h A, PR AR EE IR |Vgga + 500 mV < Voyr < Vppa 500 mV, 25 — - mA
VSSA + 500 mV S VOUT S VDDA —500 mV, 16 - - mA
1.7V = VDDA <27V
Idd s g 143 R = K - 250 400 pA
DIFERE = 1K - 250 400 pA
ThEERE R, = &g - 330 950 pA
DIFERiR = & - 1000 2500 nA
CMRR [ Jtfsis) Ly 431 80 - - dB
PSRR %‘Uﬁffﬂﬂrﬁﬂ 5 (43] VDDA >27V 85 — _ dB
Vppa < 2.7V 70 - - dB
lig i N i B8 e (49 25°C - 10 - pA
& 11-25. BHEPCAEE Vos HRE, 7020 /MR /1755 2844, Bl 11-26. BHEHKNS Vos 5B, Vppa=5V
30°C, VDDA =33V
0.2 4
20
18 0.1 \\
16
ot i \\‘
12 ] ] E \\
® 10 — 4 N
8 | > 0.1 N
6
4 -0.2
2
0 —— — — -0.3
W ¥ o & - o = o ® < 1 40 20 0 20 40 60 80 100
o o o o o o o o o o
; 7 T T Temperature, °C
Vos, mV
ERE:
43 3T BRI CREAEP TR .
AgmE: 001-91764 A *B 71 85/136
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B 11-27. BHEASE Vos 5 Vcommon Fll Vppa, 25 °C

Vos, mV

/
/ ——Vdda=55V
/M 7 ——Vdda=2.7V
rl_,./v" ——Vdda=1.7V
0 1 2 3 4 5 6

Vcommon, V

B 11-29. BEBMARTIEBRRK S Vdda FITh#EHER

1

0.8

0.6

0.4

Current, mA

0.2

0

—— High Power Mode

—

1

2

3
Vopa, V

Medium

4 5

Low, Minimum

SRS T :

001-91764 R4 *B

\%él 282 BHEBASA L BES RBRMRE, R,
a

3
25
2
> .
§ 15 Vin=2.7V
> Vin=0V
1
0.5
0
0 5 10 15 20 25

lload, Source / Sink, mA

T 86/136
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RE K5 T

PERFORM

# 11-19. BEBKBIFMIE 14

25 B *M BRME | BAUE | BKME|  Bfr
GBW oy AR Th#ERia = HE, Cload = 15 pF 1 - - MHz
e = ik, Cload = 15 pF 2 - - MHz
h#Esis = %%, Cload = 200 pF 1 - - MHz
e = &, Cload = 200 pF 3 - - MHz
SR FEARIEAR, 20% - 80% Th#ER = K, Cload = 15 pF 11 - - Vius
e = 1k, Cload = 15 pF 11 - - Vips
Th#Esis = %%, Cload = 200 pF 0.9 - - Vius
Th#E#is = /W, Cload = 200 pF 3 - - V/us
€n N\ FEEA =&, vdda=5V, - 45 — [ nV/sgrtHz
A = 100 kHz
B 11-30. BHBOKEES S5ME, FEEN =/, Vdda=5V 11-31. BEBKEYHFR, L7
1000
1.2
\ -
\ s
I 5 08
%1% N %
% \ = 0.6 -
T — 2 04 Input %
§ ' l ‘ Output
2 o2
0 “’
0.01 0.1 1 10 1000 0 e

Frequency, kHz

Bl 11-32. BB ERWIN, TR

-1

1.2
> 1
%)
©
5 08
2 |
3 06 nput %
8 \ Output
2 o4
©
: \
g2 o2 :
0
1 -0.5 0 1
Time, us
R

A4, FETRATRFIE CRET A= -

ARYRS . 001-91764 It *B
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PERFORM
11.5.2 Delta-Sigma ####4%
FRAEA A TEE, SWBIT&EYN:
m EIESERFER A 81T
W R =16 & 20 fir, W folk = 3.072 MHz ;5 ) #i% = 8 & 15 fi, 1 fclk = 6.144 MHz
m SEHE = 1.024 V IWNHSHELE P3.2 8 P0.3 L 5%
mRAESA AR, ENATE ER P RE Y LR
£ 11-20. 20 fiz Delta-Sigma ADC I EHRITE
=¥ T B %M B/ME | sRE BAE - X4
IR 8 - 20 fr
HIEECE (R - - GPIO ¥ & -
HiEEE (E) Zo 5T —% GPIO 4Rk - - GPIO &= 2| -
AR H - - - -
VIV DB, Zrha =1, - _
ce R Ji[E = 1,024V, 16 fiflis, 25°C *04 %
S4 M, Zppdstag =1, _ _ ppm/°
Gd M amEe Vi =+1.024 V, 16 ki >0 C
M, 16 fisl, 4RI - - +0.2 mv
Vos LPNITEELNES CEn, 16 sk, B B 101 my
Vppa = 1.8V #5%, iR =25 °C -
HREZ M EPIX A =1, 16 [, _ _ o
TCVos BERE, WNmEEE S [H = +1.024 V 1 uv/i°C
N ETE R, s 49 Vssa - Vbpa \%
MONEETGE, 24, R 4] Vssa - Vbpa \%
MINHEIETGE, 24, gyl Vssa - Vppa—1 \%
Y <57, [45] 2%‘(‘#%%1% = 1, 16 ,fj*ﬁity _ _
PSRRDb RS L, Cgnh S H = +1.024 V 90 dB
XA =1, 16 ki, o _ _
CMRRb SEREI G, Cggnp [45) Yo =+1.024 V dB
T, <105°C 80 - -
INL20 FAr ARt 149] i = £1.024 V, £ - - +32 LSB
DNL20 4y AR 1491 JuFE = +1.024 V, KZph - - 11 LSB
INL16 FAAr ARt 149] i = £1.024 V, £ - - +2 LSB
DNL16 s ARt 1451 Vi = +1.024 V, Kk - - +1 LSB
INL12 T4y ARt 1451 Vi = +1.024 V, K - - +1 LSB
DNL12 s ARt 1451 Vi = +1.024 V, Kk - - +1 LSB
INL8 T ARk 145] G = £1.024 V, Kz - - +1 LSB
DNL8 14 ARk 145] G = £1.024 V, K2 - - +1 LSB
Rin_Buff ADC # A\ FEFH AN X 10 - - MQ
; " SN, 16 SR, _ [46] _
Rin_ADC16 |ADC %\ HFH I = +1.024 4 kQ
R
45, BT 3R E (CRG AR .
ARYRS . 001-91764 It *B 71 88/136
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PERFORM

£ 11-20. 20 fi Delta-Sigma ADC KIERMTE &

S A %4 wME | HEME BANE L:<¥2
Rin_ADC12 |ADC % \ il {%@%ﬁi\fﬁ(‘)ﬁ%\ﬁl 12 fu sk, _ 1481461 _ KO
Rin_ExtRef |ADC 41 %6 i ) i i ~ |70/ 47 - ko

] A ‘o

vexwel | s it~ | W POl Pa) 09 | - 13| v
HLIR I FE
Ipb 20 Iopa *+ lppp HLREFE, 20 2148 187 sps, At - - 15 mA
Ipp_16 Iopa *+ ppp ML EFE, 16 £ 48] |48 ksps, AL - - 15 mA
Ibp_12 Iopa *+ lppp HHEFE, 12 2181 (192 ksps, FZEph - - 1.95 mA
Ibp_8 Iopa + Ippp FLVIHEE, 8448l |384 ksps, AZEn - - 1.95 mA
IBUFF 2 b 3 LR 148 - - 25 mA
% 11-21. Delta-Sigma ADC KIZZHTE

ZH iR %44 wAME | HRUE BAE =<K A

Ja BT[] - - 4 ReA
THD g 8] G = 1, 16 MBI, - - 00032 | %
i = +1.024 V
20 DR
SR20 Fopg g 48] JGHE = +1.024 Vv, £Zp 7.8 - 187 sps
BW20 BORSRRE % 8] gy A 65 VM = £1.024 V, R - 40 - Hz
16 hr o HEERIE
SR16 Kok 48] JGHE = +1.024 Vv, £Zp 2 - 48 ksps
BW16 BORSRRE % 8] R gy A 5 VM = £1.024 V, R - 1 - kHz
SINAD16Int (({zmitl, 16 fz, WES%HE B8 il = £1.024 v, KZEnh 81 - - dB
To<105°C 77 _ _

SINAD16ext {5mitl, 16 fi, 4S5k B8 |JEf = £1.024 v, KZEph 84 - - dB
12 P o RIS
SR12 KRER, EERAE, munke8l |JEH = +1.024 V, Kb 4 - 192 ksps
BW12 BORRRER TN 5 18] VM = £1.024 V, R - 44 - kHz
SINAD12int ({zmitl, 12 fz, WES%E B8 Wil = £1.024 v, K 66 - - dB
8 frorHpi
SR8 RBER, ELRPE, w1l Y = £1.024 V, R 8 - 384 ksps
BW8 BORRAER T RN o 1481 JEFH = +1.024 V, KZEvh - 88 - kHz
SINADSINt | {zltl, 8f, WIHES% P8 (il = £1.024 v, Rgnf 43 - - dB
VERR:

46. 18I 7E ADC SN LA FHITORHZY, WIEESZA AN BB o G SR s A R QR R AR, LRI S I R R e L o A B T AR Y, AR A
HREZER, H3W (HASEFM) .

47 @A/ T 100 Q K HBHBLSNE S E440F, i1 LM185/285/385 7. B —A 1 uF MiE. E2EXEE, H5% AN61290 — PSoc® 3 il
PSoC 5LP fifi {15 1 & 4 30

48. FEFaMREE CRE A =MD o

ARYRS . 001-91764 It *B T 89/136


http://www.cypress.com/?rID=43337
http://www.cypress.com/documentation/application-notes/an61290-psoc-3-and-psoc-5lp-hardware-design-considerations
http://www.cypress.com/documentation/application-notes/an61290-psoc-3-and-psoc-5lp-hardware-design-considerations
http://www.cypress.com/documentation/application-notes/an61290-psoc-3-and-psoc-5lp-hardware-design-considerations

PSoC®5LP: CY8C58LP
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£ 11-22. Delta-sigma EEEEHRBEEHER, WHE =+1.024V

R AR ZREETRE ZRA () KR

(AL B/ME Bkt BuME BoAfE B/ME BoAE
8 8000 384000 1911 91701 1829 87771
9 6400 307200 1543 74024 1489 71441
10 5566 267130 1348 64673 1307 62693
11 4741 227555 1154 55351 1123 53894
12 4000 192000 978 46900 956 45850
13 3283 157538 806 38641 791 37925
14 2783 133565 685 32855 674 32336
15 2371 113777 585 28054 577 27675
16 2000 48000 495 11861 489 11725
17 500 12000 124 2965 282 6766
18 125 3000 31 741 105 2513
19 16 375 4 93 15 357
20 8 187.5 2 46 8 183

A 11-33. Delta-sigma ADC IDD 5 sps, J5E =+1.024V,

BESRHB, FHMAZHKX

2

1.5

Current, mA

0.5

/

yd

/

—— 16 bit

__, J—

—— 12 bit

Al 11-34. Delta-sigma ADC B E R A,
187 sps, SMES%E, V| = Vgee2, TEE =+1.024V

15

%

1000 fHEA, 20 4,

264596

264598 |

264600
264602
264604

.......

264612
264614

1 10 100
Sample Rate, Ksps

1000

A& 11-35. Delta-Sigma ADC M HARE, 1000 AMFEA,
16 iz, 48 ksps, AMFBEEME, V= Vgee/2, TEE =+1.024V

30

25

20 ]

%
-
o

16156
16157
16158 |
16159
16160
16161
16162
16163
16164
16165
16166
16167
16168
16169

Counts, 16 bit

ARYRS . 001-91764 It *B

Code, 20bit

B 11-36. Delta-Sigma ADC M HARE, 1000 MR,
16 fir, 48 ksps, WEBEEAE, V\y=Vree/2, JaE =+1.024V

25

20

15

B

10

D M < B O N 0 O
Yol © © © © o o ©
FFFFFFFFFFFFFFFF
o © o O © o o © o © [{e] o ©O © o ©
rrrrrrrrrrrrrrrr
Counts, 16 bit
71 90/136
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Te—t PERFORM
* 11-23. 16 fii. AFSH. BIHENXT Delta-sigma ADC RMS M 755 A8 L1\ T Bl AR AR 1 7+ 5L
FREE (SPS) s e
0 | VREF 0 & 2xVREF 0 % VDDA 0 Z 6xVREF
2000 1.52 0.80 1.57 1.38
3000 1.63 0.87 1.64 1.43
6000 1.59 0.88 1.65 1.42
12000 1.59 0.85 1.62 1.40
24000 1.60 0.84 1.60 1.39
48000 1.57 0.83 1.57 1.36
% 11-24. 16 fz. AFS%E. ZHBEAT Delta-sigma ADC RMS B 734 A8 N1 T8 B AR AR K T+
L PNGEN iR
i (e + VREF + VREF/2 + VREF/4 + VREF/8 + VREF/16
2000 0.81 1.01 1.15 1.38 2.55
4000 0.84 1.05 1.17 1.42 2.76
8000 0.83 1.04 1.18 1.48 2.83
15625 0.85 1.08 1.18 1.50 2.87
32000 0.84 1.05
43750 0.83 1.06
48000 0.82
# 11-25. 2047, 4MES%, BEET Delta-sigma ADC RMS Mg 75 7EAH R\ BN SRAE 22 380 B IR -3
ZheE S\ R B
VSSA to VREF | VSSA_to 2*VREF VSSA to VDDA |VSSA_to_6*VREF
8 1.53 1.00 1.63 1.62
23 1.84 0.99 2.14 1.52
45 1.82 0.96 1.91 1.57
90 1.83 0.99 1.98 1.76
187 1.87 0.98 1.92 1.61

ARYRS . 001-91764 It *B
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# 11-26. 20 fir. SMEs%. £4 OERT Delta-sigma ADC RMS 75 S AH REHI\ V8 BB AR BE 2 ) 150

MR
RFFE (SPS) + VREF + VREF/2 + VREF/4 + VREF/8 + VREF/16
8 1.01 1.03 1.31 1.78 3.57
12 0.99 1.21 1.45 1.80 3.61
23 0.94 1.26 1.69 291 3.92
45 1.06 1.35 1.70 2.07 3.83
61 1.08 1.35 0.95 2.20 3.96
170 1.02 1.36
187 0.96
& 11-37. Delta-sigma ADC DNL 5#i444888, 16 £, & 11-38. Delta-sigma ADC INL 5% 4%, 16 fii, 48 ksps,
48 kSpS, 25 °C VDDA =3.3V 25°C VDDA =33V
0.5 1
0.25 - 0.5
[a1]
2 ®
4 0 < 0
5 z
0.25 05
-0.5 -1+
o Code, 16 bit © & Code, 16 bit &
TR

49.RMS Wt (HATAR) SETHATE CARCARD LIS E  CRACRTED , SRURERLL 20 8. RMS B = (R ANTER x WA 14 ) /2 fr 8.

YHRYRS: 001-91764 A *B 71 92/136
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PERFORM

11.5.3 Alk=#
R 11-27. SEZBEEME

THFESH 88 T L[ Delta-Sigma A 428 15 I,

¥# CYPRESS

PSoC®5LP: CY8C58LP
RYVEHEF M

ADC 5225 i Ik (VS -

¥ iR %A BAME | HAE | BXE | B
Vrer®) | BKEES % IR YIkiE%E, 25°C 1023 | 1.024 | 1025 | V
(-0.1%) (+0.1%)
O AR R AL PCB Jo, | #8 (AR Eﬁ%ﬁ%*ﬁ#ﬁ%%ﬂ 250°C|—40°C - 0.5 - %
EZSuRCIM e IEI/ITIJC%': ?ﬁhﬁ‘]E%E, ] BT AT 25°C _ 102 _ %
BeE, DiggmLrkge.
85°C - +0.2 - %
105°C - +0.3 - %
I E R B - - 30 ppm/°C
Ky 51 - 100 — | ppm/Khr
PR (Rasete) Bl - 100 - ppm
B 11-39. Vref 5B B 11-40. Vref KHIER
200
1025
150
100
1024.5
g 50
> oy
E 1024 g5 0
g 5 50
S 5
10235 400 \”\.A. P~
Ww.’"
-150
1023 ; ; ;
40 20 0 20 40 60 80 100 -200
Temperature, °C 250 500 7580 1000
Time, hours
EXE:
50, B F AWM Vier, PIIE, %EAE T ZERURITE 1IN
51 M TIEREE  CRATAPIR) .
YRYYRS: 001-91764 A *B 7T 93/136



PSoC®5LP: CY8C58LP

=2 CYPRESS RINBHEF M
PERFORM
11.5.4 SAR ADC
% 11-28. SAR ADC EIfi#lva
¥ P B A B/AME | HEUE BAE XA
NHE - - 12 Ri
TG — B - - GPIO ¥ &
IWEHE — %5 253 % H— X HAR ] GPIO Ak - - GPIO %t /2
i 152 il - -
Ge 1 251 2 53] ShE SR - - +0.1 %
Vos WAL B R - - +2 mvV
Ipp HLIf I #E 152 - - 1 mA
fi N HL P Y R — iy [52) Vssa - Vbpa \4
o N LR S R — 224 152 Vssa - Vbpa \
PSRR FL Y L (52 70 - — dB
CMRR SEAE I L 70 - - dB
INL Bkt 52 Vppa MTEEHR 1.71 £ 55V, - - +2/-1.5 LSB
FHEFR N 1 Msps, Vrer ITEEH
1% 5.5V, 7f ExtRef 5| {5575
Vppa MG N 2.0 2 3.6 V, - - +1.2 LSB
FEERN 1 Msps, Vrer ITEHEN
2 % Vppa» 1F ExtRef 5] 5% ¥
Vppa MIEEN 1.71 £ 55V, - - +1.3 LSB
SKAEH N 500 ksps,  Vger 176
N 1% 5.5V, 7£ ExtRef 5| {55 1%
DNL oy ALkt 52 Vppa TEHEHR 1.71 £ 55V, - - +2/-1 LSB
FHEFR N 1 Msps, Vrer TEEH
1% 55V, 7f ExtRef 5| {555
Vppa MYERE N 2.0 2 3.6 V, - - 1.7/-0.99 LSB
FEERN 1 Msps, Vrer IITEHEN
2 % Vppa, 1F ExtRef 5] {155 ¥
T AR
Vppa MVERN 1.71 &£ 55V, - - +2/-0.99 LSB
SRFEE R 500 ksps, VRger 76
N 1% 5.5V, 7£ ExtRef 5| {55 1%
TeIRARES
Rin g N 52 - 180 - kQ
R
52. T BRI CRAM AR
53. ERURGEA U 1dd < 5 mA [T, % (E T A A . AR R GE A U, ERULAE 2 4Bk T 1 SAR ADC.
RS 001-91764 A *B T 94/136
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PERFORM

& 11-41. SAR ADC DNL 5% H4R01Y, FHAFTSEHN

N

DNL, LSB
[S)

'
-

-2048 0 2048

Code (12 bit)

& 11-43. SAR ADC Ipp 5 sps, Vppa =5V, ELFHEHR,

SRS ERA

05

0.4
< 03 - - /-/
H
(‘g 0.2 - !

0.1

0 |
0 250 500 750 1000

Sample Rate, ksps

YHRYRS: 001-91764 A *B

B 11-42. SAR ADC INL 55, FEAHSEER

1

INL, LSB

-2048 0 2048

Code (12 bit)

71 95/136
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PERFORM

% 11-29. SAR ADC 3t 54

S TiBe - as B/ME | BBE | BRE | B

A_SAMP_1 i AN S5 55 s B A B [P RAE 2R - - 1 Msps

A_SAMP_2 AN FH 55 LR BT R AR - - 500 Ksps
ZHHWE = Vpp

A_SAMP_3 AN 55 B F AR I R AR R - - 100 Ksps
WS % &
JE BN [A] - - 10 us

SINAD (= 68 - _ dB

THD o, - — 002 | %

A 11-44. SAR ADC M= HEIRE, HEHA 100 ksps, TEHH

W%

100

80

60

%

40

20

0

~ N [sg] <
I I I N
o =) o =]
- - - -
Counts, 12 bit

& 11-46. SAR ADC MR El, W= 1 msps, A

1025

100

80

60

%

40

20

o - N 1)
I N I I
o o o o
- - - -
Counts, 12 bit

R
54, FET SR ORI -

ARYRS . 001-91764 It *B

1024

11-45. SAR ADC B RIRIE, EHN 1 msps, SFHHAH

=

100

80

60

%

40

20

0

1022

1023

1024

Counts, 12 bit

1025

1026
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=74 CYPRESS
PERFORM
11.5.5 HH £ /a2
F 11-30. #EHERBLERMTE
¥ P ¥ 145 B/ME | HEME | BKE X4
Rppag P2[4]. AGLO. DSM INP. AGL1. |Vppa=3.0V - 1500 2200 Q
P2[5]*% ST BIMESIMER [y =171V - 1200 | 1700 o
Rppmuxbus P2[3]. amuxbusL. P2[4](%® 57] {#j|Vppa =3.0 V - 700 1100 Q
FIBE 5] B e L Vooa=1.71V - 600 900 Q
% 11-31. LR BLTHRMTE
¥ it B4 %A RAME | HEME | BKE L: V2
AL LR T L0t ] e 41 156 106 - - dB
BWag 4R s 2k 3 dB 5 g 156 Vppa=3.0V, 25°C - 26 - MHz

VR AR B

A B A S T A PR 4 S
T 97/136

TERE:
55, T2 CRE A=) .
56. )51 5l P6[4] #I delta-sigma ADC i \; #d T 5AF H1), A R E S .
57. W Vppa<2.7V, HEH AT REIRSUARIRAIR, B4 o A 2 RS R0 P 4 5 2R 1 Wl PELOM o o

ARYRS . 001-91764 It *B
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=¥ CYPRESS RIBHEF M
PERFORM
11.5.6 [k HE#
#® 11-32. HEBBEFME 5O
S5 i B %44 B/ME | BBUE BAE X2
POEAR T B3 WS B H Hik{E, Vdda>2.7V, - 10 mV
Vos Vin>05V
P T RS f HTEE, Vin=0.5V - 9 mv
Vos PR s A\ RS i 59 EBE kL - - 4 mV
AR B A\ i e s 59 H 5 R - - 4 mV
Vos BRI R T B S LR - +12 - mv
TCVos BB, MARBAE Vo = Vopa / 2, DUfhi = 63 85 YRS
Vem = Vopa / 2, AR - 15 20
VhysT B IR A REAR 5 - 10 32 mv
Viem FNFEAR B R o FRLAL / P Vssa - Vbpa \4
fRELIR /R Vssa - Vbpa \
BRI FEAR Vssa - Vppa—1.15 \%
CMRR LA L - 50 - dB
lemp e FEL AR / AR = - - 400 A
R AR /(A - - 100 pA
B DHFERL - - pA
% 11-33. HE AW B8]
S L] %4 wAME | BBUE | BANE i<W
W S BN J4, v e g A [5O) T EEA 50 mV, 5 HIE] 5] B - 75 110 ns
Tresp M 7 PR J6, I e g A [5O) T ERME N 50 mV, SIIRI 5] & - 155 200 ns
W I i), AR DAk, 159 SN 50 mV, SIIEG e | - 55 - us
R
58. TRM ] LRSI £ 2 SR, T LA s B 2.
5O T WAHE CRZMA IR .
RS 001-91764 A *B 7T 98/136




_“"'s-

.-—ﬁ CYPRESS

wul

PSoC®5LP: CY8C58LP
RYVEHEF M

PERFORM

11.5.7 #i#rpd#z## (DAC)

P TSR TIRFLYT IDAC fath 51 BIBAE ] (525 12 T0 RS ] BT dvedafs 2

PSoC Creator #7[J IDAC H{4-#E T/

BrRAESATIRE, 15 WA R (e g S A

* 11-34. IDAC BEfi#lG

o A RTEENHESIMEA AP, iES%

ZH L

Gtk

R/ME

HEME

BARE

Hpr

fir

lout A5 = 255 I LA

JaE = 2.04 mA, iD= 255,
Vppa > 2.7V, Rload = 600 Q

2.04

mA

Y = 2.04 mA, &R,
{8 = 255, Vppa <2.7V,
Rload = 300

2.04

mA

i = 255 uA, {08 = 255,
Rload = 600 Q

255

A

Ji[# = 31.875 pA, {5 = 255,
Rload = 600 Q

31.875

pA

S P

Ezs TR

LSB

Eg WaiRzE

JuF = 2.04 mA

%

YL = 255 pA

%

HiE = 31.875 pA

%

TC Eg AT R 7 RS R

JuF = 2.04 mA

%/°C

YL = 255 pA

% /°C

fiE = 31.875 pA

%/°C

INL Rr AL E

FERRE, G = 255 pA,
{1, 8-255, Rload = 2.4 kQ,
Cload = 15 pF

LSB

P, U = 255 pA,
A FY:. 8-255, Rload = 2.4 kQ,
Cload = 15 pF

LSB

PRI, JEH = 31.875 pA,
1. 8-255, Rload = 20 kQ,
Cload = 15 pFl6

+0.9

LSB

FEHRAE, JEF = 31.875 uA,
R fi%: 8-255, Rload = 20 kQ,
Cload = 15 pFl60!

+0.9

LSB

VR, JEFE =2.04 mA,
fRHg. 8-255, Rload = 600 Q,
Cload = 15 pF[60]

+0.9

LSB

FEFEIEIE, YU =2.04 mA,
1. 8-255, Rload = 600 Q,
Cload = 15 pFl6

+0.6

LSB

R
60. FE T AR IE CRE A=) -

ARYRS . 001-91764 It *B

1 99/136



PSoC®5LP: CY8C58LP

i ‘““:hg.

—-._-. =

= N7

=== CYPRESS RINBAEFM

PERFORM
% 11-34. IDAC EfiflfE (4
S Ut B A BME | BAME | BRKRE LA

DNL (DG EIF2E VB AR, JUF = 255 pA, - +0.3 +1 LSB
Rload = 2.4 kQ, Cload =15 pF
PR, JOHl = 255 pA, - +0.3 *1 LSB
Rload = 2.4 kQ, Cload =15 pF
PH B, JEHE = 31.875 pA, - +0.2 *1 LSB
Rload = 20 kQ, Cload = 15 pFl61
REHRAL L, YaR = 31.875 pA, - +0.2 *1 LSB
Rload = 20 kQ, Cload = 15 pFl61
PR, JEH = 2.0 4mA, - +0.2 £1 LSB
Rload = 600 Q, Cload = 15 pFl61
BB, JEE = 2.0 4mA, - +0.2 £1 LSB
Rload = 600 Q, Cload = 15 pFl61

Vcompliance | Rz LR IRFLEGERARA | K, Rload 5 Vppa 3| 1 - - v
RIoad'—ﬁVSSA\ VDIFF‘ VDDAEGE%

Ibp TAEH, 1% =0 FOHEREC, PR AR, - 44 100 HA
i = 31.875 pA
FOHERC, YA, - 33 100 uA
Ji [ = 255 pA
MR, YR AR, - 33 100 uA
JEFE = 2.04 mA
MR, HE R, - 36 100 uA
i = 31.875 pA
MR, HE R, - 33 100 uA
Ji [ = 255 pA
MR, HE R, - 33 100 uA
JiL[E = 2.04 mA
Pog A, YRR, - 310 500 uA
Jii[F = 31.875 pA
Pog A, YRR, - 305 500 uA
U FE = 255 pA
P, TR, - 305 500 pA
Jii[E = 2.04 mA
PO, HEHRREL, - 310 500 uA
Jii [ = 31.875 pA
PO, HEHRREL, - 300 500 pA
U R = 255 pA
PO, HEHRREL, - 300 500 pA
Jii[E = 2.04 mA

R

61, FET BRI CRETAENED .

ARYRS . 001-91764 It *B

T 100/136
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PERFORM

& 11-47. IDAC INL S5#ARAS, JEE = 255 pA, JRERER

1
0.5
a
-
3 0 W N
Z
-0.5
-1
0 32 64 96 128 160 192 224 256

Code, 8-bit

& 11-49. IDAC DNL S53ARHL, JEE =255 uA, JEEBEFER

0.5

0.25 -

DNL, LSB

-0.25

-0.5 :
0 32 64 96 128 160 192 224 256
Code, 8-bit

B 11-51. IDAC INL 5i5 8, J5F =255 uA, i

1 4
Source mode
0.75 m—
Sink mode
m
0
- 05
—
z
0.25
0
-40 -20 0 20 40 60 80 100

Temperature, °C

ARYRS . 001-91764 It *B

& 11-48. IDAC INL S#AMRALS, FaEE = 255 pA, HEHEFRER

1

0.5

INL, LSB
o

SV

-1 T 1
0 32 64 96 128 160 192 224 256
Code, 8-bit

A 11-50. IDAC DNL 5%ARME, JEE =255 pA, FEBRFHER

0.5

0.25

o b A oA

-0.25 +

DNL, LSB

-0.5 } |
0 32 64 96 128 160 192 224 256
Code, 8-bit

& 11-52. IDAC DNL 5i5 8, JEF =255 pA, fudifEs

0.5
0.4 Source mode ||
Sink mode
203 |
|
_
g 02 -
0.1 —
0 :
-40 -20 0 20 40 60 80 100

Temperature, °C

T 101/136
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PERFORM

]

(
i

& 11-53. IDAC £ERFES5RE, EHE =255 pA, FEHRFEA  E 11-54. IDAC £ER R ES5EE, YuE = 255 uA, EHEFER

15 1.5 -
1 1
R R®
i 0.5 5 05 //
o =
% 0 — = A /
© s ~
& 2 0.5
E 0.5 E :
1 -1
15 T -1.5
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Temperature, °C Temperature, °C
A 11-55. IDAC TR SEE, 6 =255 pA, [R5 =0, 11-56. IDAC TAEHM GIRE, Y6 =255 pA, G =0,
TR E IR AR
350 350
300 300
< <
= 250 = 250
o Fast Mode o Fast Mode
£ 200 - as £ 200 -
o Slow Mode o Slow Mode
2 150 2 150 - :
s s
g 100 g 100
(@) (@)
50 50
0 0 t
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Temperature, °C Temperature, °C

ARYRS . 001-91764 It *B T 102/136
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RYVEHEF M

% 11-35. IDAC ¥zt 62

¥ B B i B/AME | RUE | BRE Hpr

Foac iR U - - 8 Msps

TseTTLE LEbRHEZ (0.5 LSB) BTl HIER LA [A] |Yu [l = 31.875 pA, S &R, - - 125 ns
PigiE, Rload =600 Q,
Cload = 15 pF
JuFE = 255 pA, 4EAERAT, - - 125 ns
PigiE=, Rload =600 Q,
Cload =15 pF

FHL YL g 7 JiFE = 255 pA, i, - 340 - PA/sqrtHz

PigmE, vdda=5V,
iz = 10 kHz

A 11-57. IDAC HrEkmasz, 4RA% 0x40 - 0xCO,
255 pA B, FERHBEN, PUEER, Vppa=5V

250
200 -
< 150
=
5
< 100 -
50
0
0 0.5 1 15 2
Time, ps
&l 11-59. IDAC PSRR 5#iZ
60
50
o 40 ™\ N
o 30
c \
g \ ————
20 N~—
10
0
0.1 1 10 100 1000 10000
Frequency, kHz
—255 pA, code Ox7F ——255 pA, code OxFF
R

62, SEF B CREA IR .

ARYRS . 001-91764 It *B

& 11-58. IDAC JEfkrpma i, A% Ox7F - 0x80,
255 pA B, FERFER, POEER, Vppa=5V

134 4
132

130

128
126 f
124

122

lout, pA

120

Time, us

& 11-60. IDAC HFiMEAE, 255 pA MR, JEHBER, Hums
3_3’(\4, VDDA =5V

10000
1000

N
=
T 100 TSN
2 \
o

10

1

0.01 0.1 1 10 100

Frequency, kHz

T 103/136
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PERFORM
11.5.8 H/EHHFH# (VDAC)
R EEEBEASHIEA API, 2% PSoC Creator H'#) VDAC A 4-5E Tt .
FRAEA AW, BATA ER P RES M.
% 11-36. VDAC EFEMTE
¥ Vi BH %1 BME | BEUE | BRKRE XA
A 8 - fir
INL1 o AELetE 1V iyt a - 2.1 25 LSB
INL4 F4y A2 (631 4V it v - +2.1 +2.5 LSB
DNL1 AR 1V HHia - +0.3 *]1 LSB
DNL4 sy L 1631 4V i YE - +0.3 *1 LSB
Rout g egzEN 2] 1V i a - 4 - kQ
4V iy - 16 - kQ
Vout v RS, AR08 = 255 1V fy - 1.02 - \Y%
4V HiHYEE, Vdda=5V - 4.08 - Vv
B - - 4 -
Vos TR % - 0 +0.9 LSB
Eg WA R 1V Hi e - - 2.5 %
4V ¥ e - - 25 %
TC_Eg R RE, WARiRE 1V i SEE - - 0.03 | %FSR/°C
4V e - - 0.03 | %FSR/°C
Ibp T e 631 iR - - 100 pA
Pigi i - - 500 pA
& 11-61. VDAC INL 53R, 1V R 11-62. VDAC DNL 5N, 1V R
1 0.5
0.5 \ 0.25
. \\ /4./\ J"v .
- v\ :
-0.5 0.25
-1 ' -0.5 | |
0 3 64 96 128 160 192 224 256 0 32 64 9 128 160 192 224 256
Code, 8-bit Code, 8-bit
TR

63. FE T AR CRED AR o

SRS T :

001-91764 R4 *B

T 104/136
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PER‘FOR‘M

& 11-63. VDAC INL 58, 1VHE=R
1 -
\
0.75 —
[a1]
N
- 05
-
z
0.25 4
0 T
-40 -20 0 20 40 60 80 100
Temperature, °C
A 11-65. VDAC £EFEHERSEE, 1V HER
1
@ 075 \
g \ /—
5
o 05 4
[
]
i 0.25
0 r
-40 -20 0 20 40 60 80 100

Temperature, °C

A 11-67. VDAC TEHRSEE, 1VHEA, B3N

50

40

30

20

Operating Current, pA

-40 -20 0 20 40 60 80
Temperature, °C

ARYRS . 001-91764 It *B

100

& 11-64. VDAC DNL 588,

0.5

0.4

DNL, LSB

0.1

1V

0.3 +

0.2

-40 -20

0 20 40 60 80 100
Temperature, °C

A 11-66. VDAC £ERRESEE, 4VER

Full Scale Error, %

11-68. VDAC THEHKSEE,

Operating Current, uA

2

1.5

0.5

400

300

200

100

N

N

\

-40 -20 0 20 40 60 80 100

Temperature, °C

1V R, PEFER

-40 -20 0 20 40 60 80 100
Temperature, °C

T 105/136
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S P8 %M B/ME | BUE | BKE XA
Fpac Gl v 1V % - - 1000 ksps
4V it Y - - 250 ksps
TsettleP IBBRRHEZ 0.1% BT ME L], |1V #iHiuE, Cload = 15 pF - 0.45 1 us
KA 25% T 75%
4V HiHJEE, Cload = 15 pF - 0.8 3.2 us
TsettleN IBPIARAEZE 0.1% Pl MIEESLISIE], |1V Fniifif, Cload = 15 pF - 0.45 1 us
KN 75% F| 25%
4V iHyif, Cload = 15 pF - 0.7 3 us
H R g 7 JEE =1V, BuEkER, - 750 - nV/sqrtHz
Vdda=5V, 10kHz
& 11-69. VDAC MrEKmiRL, fRE% 0x40 - 0xCO, 1V K, 11-70. VDAC Jkmi Rz, (8% Ox7F - 0x80, 1V AR,
REER, vdda=5V PR, vdda=5V
1 0.54
0.75
0.52
> >
E 0.5 \ / \ >8 M
0.5
0.25 ~~—
0 0.48
0 0.5 1 15 2 0 0.5 1 1.5 2
Time, ys Time, us

& 11-71. VDAC PSRR 5%

1000

50

40 T—
@ \
© 30
o
o 20 N————r’

10

0
0.1 1 10 100
Frequency, kHz
—4V, code 0x7F ——4V, code OxFF

R

64 SEF BRI CREEA IR |

ARYRS . 001-91764 It *B

11-72. VDAC Ha RIS,

1V #R, REHER, vdda=5V

100000

10000

1000 ¢

nV/sqrtHz

100

0.01

0.1

1 10
Frequency, kHz

100

T 106/136
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PERFORM

11.5.9 A4
VRIS SCICT MR A . F B BESMIEA APL, 5% PSoC Creator 9 IR A4 50E Tt

* 11-38. BRI ERMTE

S5 LB %M BME | BEE | &AE Bfr
Vos IPNITEE2NES FUIFERLEL, Vg =1.024 V, - - 15 mV
VREF = 1024 Vv
FRAS A - 0.9 2 mA
G W - 0 - dB

# 11-39. BB 6]

SH W Z15 BME | REE | BAKE | AW
flo AR B TSR R = - 4 MHz
fin NS B FABRE R = - 14 MHz
flo AR B R AR A = - 1 MHz
fin NS SR AR R = - 1 MHz
SR R 3 = - Vins

11.5.10 T A #
TIA /1 SCICT BB AR . HReBHESMIEM API, 55 % PSoC Creator F1) TIA 4144-50E Tt

£ 11-40. KR (TIA) HEFHME

¥ Ui s RME | BAUE | BRKE L: XA
Viorr BN B - - 10 mv
Rconv 4 e (661 R=20K; Cload =40 pF 25 - +35 %
R =30K; Cload =40 pF -25 - +35 %
R =40K: Cload =40 pF -25 - +35 %
R=80K: Cload =40 pF 25 - +35 %
R =120K; Cload =40 pF -25 - +35 %
R =250K ; Cload =40 pF -25 - +35 %
R =500K ; Cload =40 pF -25 - +35 %
R=1M: Cload =40 pF -25 - +35 %
s i 18] - 11 2 mA

F 11-41. EFBKE (TIA) 3THHigE 69

el A FAF RAME | BAME | BOKE XA

BW BN (=3dB) R =20K; —40 pF 7% 1200 - - kHz
R =120K; -40 pF fi# 240 - - kHz

R=1M: —40 pF fi# 25 - - kHz

pez K
65. FE T AR IE  CRET A=) -
66. ik B R A HE . A IR DL RRHE BRI 1R 4I{E 2, 152 L PSoC Creator ZH{H404E Tt . vy LA Al 410 b 2 B

ARYRS . 001-91764 It *B T 107/136
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£ CYPRESS RE K5 T

PERFORM

11.5.11 A/ 4 FE0H at i K

PGA /2 H SC/CT SR aIEE ] . X EH IS MM API, 1522 PSoC Creator H11f] PGA {4535 F it
BRAES AU, TNIEAT %

m T/RHEE =25°C (#LE)

m RAESH UL, BT BRI E Sy R

% 11-42. PGA HIRMTE

S5 i %A B/ME HAUE BAE XA
Vin NG EA | DhFERE = Bk Vssa - Vdda v
Vos LEPNTY AR e DiFER =, WM =1 - - 10 mV
TCVos 5 55 N RS R =, WA =1 - - *30 pv/°C
Gel W, Wi =1 - — +0.15 %
Gel6 WE25IRIE, M5 = 16 - - +2.5 %
Ge50 BEAGIRFE, W25 =50 - - +5 %
Vonl Bt ek Wa=1 - - +0.01 FSR 1] %
Cin LN R - - 7 pF
Voh R PR R DhFEM = &, W3 =1, | Vppa—0.15 - - Y,
Rload = 100 kQ % Vppa / 2
Vol B R R AR FER = &, WE = 1, - - Vggp +0.15 v
Rload = 100 kQ % Vppa / 2
Vsrc R ER I A P lload = 250 pA, - - 300 mv
vdda>2.7V, DR = 5
ldd T H i 167 DR = - 1.5 1.65 mA
PSRR FELE I L 48 - - dB

Bl 11-73. PGA AR E, 4096 4~FHE /1024 48844
25

20

15 AT

b

10

woffset, my

R
67. FETAAFRAE CRETAEFIED .

ARYRS . 001-91764 It *B 71 108/136
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PERFORM

& 11-43. PGA it (68]

PSoC®5LP: CY8C58LP
RYVEHEF M

S5 i B x4 B/ME HRUE BAE Hpr
BW1 -3 dB i hERERA = 5, MR =1, 6.7 8 - MHz
U - AR I N FLUE = 100 mV
Tpo<105°C 6 8 -
SR1 R R IhFERE = &, 3 - - Vius
W25 =1, 20% % 80%
€en LN R e Fe = &, Vvdda=5V, - 43 - nV/sqrtHz
A = 100 kHz
B 11-74. AREARBE THHRSEE; IFEA = Bl 11-75. A 585%, vdda=5V, DB =
1000
10 \
N N \
s ! £ 100 \\\\
e ——
0.1
-40 20 0 20 40 60 80 100 10
Temperature, °C 0.01 0.1 1 10 100 1000
Gain =1 Gain = 24 Gain = 48 Frequency, kHz
VERE:

68. T A FRE  ORY

SRS T :

2 A AR o

001-91764 R4 *B

T 109/136
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PERFORM

11.5.12 i /&1L
R 11-44. BISFRBME

¥ YLEH At B/AME | BME | BKE| B
1 AL A R JiFE: —40°C & +105°C - 45 - °C
11.5.13 LCD EZ4z1f/F
# 11-45. LCD HEIRFIH E M (69
S LB %1t BAME | HEE | HBKE | B
lcc LCD #iEh  (EBEHSERE) SR MBEIR B AE 400 Hz R Fe| - 81 - mA
i LRI LCD, M&&f4h = 3 MHz,
Vddio = Vdda =3V, 8 4/ common, 16
A~ segment, 1/5 ==Lk, 40 Hz i,
e R
lcc_sec A~ segment JK )25 1 HLIAL SRARBE - 260 - A
VBias LCD fiiJ5iEH (Vgag EHIZE LCD|Vppa 23V fll Vppa = Vgias 2 - 5 v
DAC MF:E itk (V0))
LCD {ﬁ)iﬁ&j(d\ VDDA > 3 V *D VDDA > VBlAS - 91 X VDDA - mV
4~ segment/common 3Rz #5 ) LCD | 3K 3h#% 7T A4 &1 F - 500 5000 | pF
HZ
K segment Hiiw#% Vppa = 3V A Vppa = Vgias - - 20 mvV
lout B segment BB #4330 B |Vppio = 5.5V, HRIKANHLE 355 - 710 A
% 11-46. LCD EE AR (6]
S iR % BME | B | BRE | B
fLep LCD % 10 50 150 Hz

R

69. JE T AAFRAE CRETAEFIED .

SRS T :

001-91764 R4 *B

T 110/136




- PSoC®5LP: CY8C58LP
& CYPRESS RYVEHEF M

PERFORM

11.6 HFEIME

F%;lﬁ/ﬁﬁﬁﬁﬂ, 75 X SV )38 FH 25 fF /2 —40 °C < TR <105 °C H. T; <120 °C. BRAERA U, F X EHE G HEE N 1.71 V

11.6.1 &Ehf#

THIRNEE TR A e i a0 e i 28 1 vH S IPWM 4. mTLLIEST UDB SE3E R 2% . AR 2(5 5., 5% PSoC Creator #

FR) 5 B 288 2H A B 0

R 11-47. ERAREFMTE 0

BH Vi %4 B/AME HAE | BKE WA

I H YL Y R 1607 €T 88, TERTF AR B4R T - - - pA
3 MHz - 15 - A
12 MHz - 60 — pA
48 MHz - 260 — pA
80 MHz - 360 - 7y

#* 11-48. ER B A 70

55 PiH E-Jin B/ME HAE | BANE HfL

ARSI DC - 80.01 MHz
WP R (lE) U 15 - - ns
B SR (MR 30 - - ns
SE IR 44y e (71 15 - - ns
i i ik e g 174 15 - - ns
ek g (UMD 30 - - ns
55 for fi g 174 15 - - ns
SRRk E D 30 - - ns

R
70 BT EAERE RS A .
TR T IEHHRAE, GERSAE 1 THEES IPWM N (i INbkh 5 BE 2245 T 2Rl T 4.

ARYRS . 001-91764 It *B

T 111/136
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_”_"-:a-
$# CYPRESS
PERFORM
11.6.2 7/-4#
THIRNEE TR A v B i 28 1 TH S IPWM 4%, AT DL UDB SEIliH s . AR 255, 5% PSoC Creator #
I HEs A HE F
#® 11-49. THEBRERME 2
¥ YiE i WAEE | BKE | B4
I H I Y E 16 ity , fERTFIRIR AR £ R T - - pA
3 MHz 15 - LA
12 MHz 60 - A
48 MHz 260 - A
80 MHz 360 - nA
# 11-50. THEEBRHMTS 12
¥ A %M BAME | REME | BKE | R4
ARSI DC - 80.01 MHz
iRk [ 15 - - ns
IR (73] 15 - - ns
ik s pig 731 15 - - ns
Jok b ge B (A 30 ns
i i ik 2 g 73] 15 - - ns
ek g (UMD 30 - - ns
S0k g 73 15 - - ns
SRRk E D 30 - - ns

ez N

SRS T :

T2 BT IR CREAE IO

001-91764 R4 *B

M -
73N THRIER BAE, I3 TR IPWM SN IR fae /N ikt 58 B2 T2 K 45T S 2R i L 3

T 112/136
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PERFORM

11.6.3 Mk /E v

HEEE A TR PWM B 1 B 48 / 1120y /PWM 4hik . T LLEEE UDB sEEl PWM,. B2 A K5, 1553 PSoC Creator H
1 PWM 20445008

% 11-51. PWM E ¥ 74

25 TiBe A B/AME | AEME | BKE | B
I H YL Y FE 16 i PWM, TERTFIT4 B B0 42 T - - - pA
3 MHz - 15 - iy
12 MHz - 60 - iy
48 MHz - 260 - iy
80 MHz - 360 - iy

* 11-52. PWM 32335 14

¥ A &1 BAME | #EE | BAE | B
TARSIZ DC - 80.01 MHz
ik g pig 178 15 - - ns
Jok e - CHMERD 30 - - ns
ik kil 135 o e g 7] 15 - - ns
=ik kil EEhkbmE OMBD 30 - - ns
11 B ik e i (75 15 - - ns
flERERK I SE T (AN 30 - - ns
545 ik g g 178 15 - - ns
Sk e g (AhERD 30 - - ns

11.6.4 12C
% 11-53. % 12C My 14

ZH PiBA &4 B/AME | #EME | BKE | B4

L HL R #E CLfifE, 4% 100 kbps #HATHCE - - 250 HA
CfEfig, 16 400 kbps BHTHCE - - 260 LA

% 11-54. F52 12C e 6
. e ry B0E | REE | BAE | B
FATES 2 g S| L

11.6.5 7Z#/#8IX 2%
% 11-55. CAN EgiggE 4 77

2 iR %AF BAME | BAME | BKE Bp
Ibp R (1) FLRL I #E - - 200 pA

% 11-56. CAN & Fi#mE 4 77
2 i 1 BME | BB | BAKME | B
LR B0 F B IR 8 MHZ - - 1 Mbit

R

T4, BT 2R R AR -

75. 8 T IEHHRAE, A 1 THERE IPWM SN A s/ ik 5 5 A 2R B 3
76. 4 ThimLﬂ/W%Eﬂm (TR) VLR, S 028 84 Ul )5k 11-15,

77 HKVEAE R, 1S 0L 1SO 11898 Mlit .

ARYRS . 001-91764 It *B T 113/136
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PERFORM

11.6.6 ZUFIENs A itk
% 11-57. DFB By 78

BH BB %15 BME | SRME | BokfE | A
DFB LAEHLI 64 ik 1 FIR JE S E Fppg HIE Nig1T,
500 kHz (6.7 ksps) - 0.16 0.27 mA
1 MHz (13.4 ksps) - 0.33 0.53 mA
10 MHz (134 ksps) - 33 5.3 mA
48 MHz (644 ksps) - 15.7 25.5 mA
80 MHz (1.07 Msps) - 26.0 42.5 mA
% 11-58. DFB X Jiis (78
=1 YLEH - is B/AME | 1EUE | BeRfE | Bir
Fors DFB f) TAEfZ DC - 80.01 | MHz
11.6.7 USB
% 11-59. USB HEHE
2 PiEA %14 B/AME | #EUE | BAME | B
Vuss 5 MF USB #AERy#¢ 1t i da /5 | Bl E T USB, AL T USB &1 28 4.35 - 5.25 \Y%
Vuse 33 (Vopp) BLE | USB Jf% % 7 USB MEyE1i & | 3.15 - 3.6 v
Vuss 3 Eﬂ%g USB, Jf AN A USB HUERT|  2.85 - 3.6 v
e
luse_configured i%ﬁfiﬁiﬂﬁﬁ? R R R, |Vppp =5V, Fepy = 1.5 MHz - 10 - mA
KZRI BRI IMO = 24 MHz Voop = 33 V> Fepy = 1.5 MHz - 8 = oA
lusB_suspended | TE A FEARASE 0T )28 LR |Vppp = 5V, #E#:3] USB 41, PICU - 0.5 - mA
BB ATES USB WS [ 5 i
Vppp =5V, W5 USB EHLRIER: - 0.3 — mA
Vppp =3-3V, #&E#EIUSBEWL, PICU - 0.5 _ mA
WL E NEAR USB KE (S 5 I i fig
Vppp = 3.3V, WiiT5 USB EHLAIER: - 0.3 - mA

TR

78. ARIIE EF 1 FRERTE (TR) ILRC, 52 W58 84 71 Y% 11-15,

ARYRS . 001-91764 It *B
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PERFORM

W

11.6.8 WH#FHL (UDB)

PSoCCreatorT%ﬁET*/l\Hy%Eﬂ‘ﬁUDB FEF, FREeid T A ARPR e A B 7 4h 8 (W UART. SPI. LIN. PRS. CRC. &M #%.
45, PWM. AND. OR &%) ., HREEIZH I HRMYE. APl FRFLHS, ES3% PSoC Creator H A ZHAF 53 Fiit .

% 11-5. UDB iy 7]

5 | .5 \ %15 | B | s | Bkl | A

B BT LR

Fmax TIMER |7E UDB i 16 13 i i 4% 1 B i AT R - - 67.01 MHz

FmAX_ADDER |7E UDB X H1 16 A it s ) &t i AT - - 67.01 | MHz

Fmax_crc  |7E UDB X}t 16 fif CRC/IPRS [ A% - - 67.01 | MHz

PLD f%Rg

Fuax_pLo |7 UDB Xt 10U PLD ZhAEHR M 5K | [ - ] - Jer0t ] mhHe

FRF e N\ EECH R H 1R R

toik_out | AAIS B N B B e tH AL B AER, 15|25 °C, Vppp 2 2.7V - 20 25 ns
Z WLIE] 11-76.

teik_out AT By N B H0 8 S H AR R, U | B IS O IR . B R ] R - - 55 ns
2 WLIE] 11-76.

B 11-76. B i N\ 2 Fom i i 77 TH R g

=<}

—d q —+——{o] DataOut
DFF

Clkln [o}-+=—{>clock

R
79 EET RS CRETAFMED -
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BRAE A AV, 75 MK S T 38 F 46 1R /& —40 °C < Tp <105 °C H. Ty <120 °C. BRAEBA VLN, 75N L TE A& FH TN 1.71 V
~5.5V,

11.7.1 AKFEAAD

£ 11-61. NEFERATE

ZH Pr B 1 B/AME | #8E | BKRE X
BB AR FLE Vppp 51 171 - 5.5 \
% 11-62. NERHMIE
2 P B4 %1 B/ME | HEUE | BKRE L: XA
TwRITE ITHRBNA (BERR + gTE) - 15 20 ms
Terase | AT HEBRAT ] - 10 13 ms
AT YmFE 8] - 5 7 ms
TeuLK HEEHEBRI ] (256 KB) _ _ 140 ms
B X HEBRI A (16 KB) - - 15 ms
TprOG e B R R Te T4y (601 - 5 7.5 b
N7 HHE DR RR IS ), B AR J5 — /N8B | N BRIR . T, <55 °C, 20 - - i
I 2 1) PR RIS ] BR[| 4R A WIEC 100 K
W . Ta<85°C, K/ mfE| 10 - -
JA R &R 10 K
WEGIRE. Tao<105 °C I, 10 - —
TR | AR A MR BN 10K
Tp > 75 °C BU i,
B | A < —4

11.7.2 EEPROM
#* 11-63. EEPROM H¥i#ia

ZH PiBA %1t B/ME | #18E | BKE BT
BN s R 1.71 - 55 Vv

% 11-64. EEPROM R HiHE
¥ Pt B M w/AME | BAE | BKME LX)
TwRITE AT 1 5N JE A - 10 20 ms
EEPROM H#li (RHFI I, R M Ji — 4> A5G, Tp <25 °C, 20 - - o
PR R AT U6 I 2 1) DR3BS 1] PR 1 g AR AN AM
WEERE, T, <55°C, 20 - -
BRIk | g FE A A S 100K
WBEIRE. To<85°C, 10 - -
B 1 gmAE A IR ECH 10K
WBSIRE. Tp<105°C, 10 - —
PRI 1 gmAE R I E N 10K,
Tpo> 75 °C BU i,
Bk A AW < —4F

R
80. 5 K 4ifE PSoC 5 NAHIMKIT# A E L E R, WS PSoC 5 B4 AT
81 FEW MR T — MRS, H T EIEEREN-40°CE+105° CHITHIL T, MR (9 NIRFERD B SRR TS RFFIN ] . 15 % & customercare@cypress.com.
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PERFORM

11.7.3 FEGKIFEIF# (NVL)
* 11-65. NVL EHFHHE

¥ YLEH - as B/ME | HBUE | BKE AN
BERRANRFE HL R Vppp 1 171 - 5.5 \%
% 11-66. NVL ZHHTE
S HLEA %A B/ME | HIEME | BRE Bfr
NVL fiif A 2 fE 25°C Fomfe 1K - - IR/
PERR B
FEIRJE A 0°C F] 70°C 444 T g fe 100 - - fE /
PERR B
NVL EHE ORI ] I, To<55°C 20 - - B
WEGRE. Ta<85°C 10 - _
HESRE . T <105 °C; 10 - _
Ta> 75 °C B2 g,
NVL FH R Fr ] < —4F
11.7.4 SRAM A /)
* 11-67. SRAM HIfi#E
S LB %1t B/ME | #BUE | BKE L:=X 74
Vsram SRAM {545 H % [83] 1.2 - _ V2
* 11-68. SRAM AHHE
S HLEA %A B/ME | HIEME | BRE Bfr
Fsram SRAM TAESiZ B - 80.01 MHz
R

82 PR AL T —AMRFF TS84, I TAEMRBEIR A -40°C 2 +105°C TS UL T MRAE 2 7 AN IR BE B B A SR ST OR RIS 8] o 135156 & customercare @cypress.com.,

83 FET AR CRALAFIED .

ARYRS . 001-91764 It *B
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== PERFORM
11.7.5 Sfabirti izl
B 11-77. BB EAMERMNF, TEHRE
Tbus_clock
Bus Clock
EM_Addr :‘ )(
EM_WE
EM—OE Twr_setup
Trd_setup Trd_hold
EM_Data
P Write Cycle o P Read Cycle o
P Minimum of 4 bus clock cycles between successive EMIF accesses o
R 11-69. B E Gk F M B4
ZH B F w/ME RAEME | ROKME | B4
Fbus_clock | 5 i 47 % [85] - - 33 MHz
Thus_clock | #4254 J 47 (86 30.3 - - ns
Twr_Setup |EM_dataf5 %% EM_WE F1EM_CE [ _EFH#% (i} 8] Thbus_clock — 10 - ns
Trd_setup |EM_OE 1 LR B EM_data 2506 AL I¥I R (8] 5 - ns
Trd_hold  |EM_OE () 7HE 2 J5 EM_data 40U 211 ] 5 - ns

R

ARYRS . 001-91764 It *B

84, FETEAFRFE CRET A WHED .
86. EMIF %t {5 Sl % 5 R AR i R, R EMIF {5 5 IR P I T A 2RI B

85. EMIF {55 I /7% GPIO A i fRil. 12 Wi 76 vl L GPIO 7.

T 118/136
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K 11-78. AZ AR T, BEFRS
Tbus_clock .
Bus Clock
EM_Clock
EM_Addr }( X
EM_CE
EM_ADSC
EM_WE
EM_OE
Twr_setup Trd_setup Trd_hold
EM_Data \/:
‘ Write Cycle o ‘ Read Cycle o
P Minimum of 4 bus clock cycles between successive EMIF accesses o
£ 11-70. FH5 G RS 7]
ZH B * B/AME HEE | BXE | Hf
Fbus_clock | g 28w} 4 iz (88 - - 33 MHz
Thus_clock | 24 £& i 4 J2) 4 891 30.3 - - ns
Twr_Setup | M EM_data 524 F| EM_Clock ft) LIk i s ) Tbus_clock — 10 - - ns
Trd_setup |EM_OE ) E T2 T EM_data 4 2543 24 i 1) 5 - - ns
Trd_hold  |EM_OE ) 1-JHE 2 J5 EM_data 2 ZiUA 2 (1] 5 - - ns

T 119/136

TR

87. T AR CRAT 4D .

88. EMIF 15 5 5% GPIO Sl R . 162 W25 76 U 119 GPIO 5.
89. EMIF 4t {5 Sl 5 BRI 720, B EMIF £5 5 I PP I T A 2RI B
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RE K5 T

PERFORM

11.8 PSoC R4 % IE
FRAES A VLR, 75 IR SR 13E
~55V,

11.8.1 ##H#H7POR

BRI EAR T AT R BRI,

VDDD %u VDDA M‘ﬁﬁ >20V, E&f‘%ﬁ%ﬁg*ﬁﬁ‘[:y
R 1171 HEEANRERRHEESN (PRES) HEERME

FH46AFHE —40 °C < TR <105 °C H.T; <120 °C. FRAEAH B,

ABEHEAT R AT o

X LR & VE O 1,71V

¥ Vi BH A RME | BEE | BKE =X iv4
PRESR b Tl H A 1.64 - 1.68 Vv
PRESF TR E 1.62 - 1.66 v
#1172, HEARASERINREL (POR) BB OO
SH ] > Jid B/ME | HAEME | BOKME | B
PRES_TRI | iy 7 pisf ] - - 0.5 s
Vooo/Vopa T FEH REEHR AR X - 5 - V/sec
11.8.2 H/EHHFE#
£ 11-73. HERERERATE
e 24 L] - i B/ME | BEME | BKE X4
LvI ik B
LVI_A/D_SEL[3:0] = 0000b 1.68 1.73 1.77 v
LVI_A/D_SEL[3:0] = 0001b 1.89 1.95 2.01 Y,
LVI_A/D_SEL[3:0] = 0010b 2.14 2.20 2.27 v
LVI_A/D_SEL[3:0] = 0011b 2.38 2.45 2.53 Y
LVI_A/D_SEL[3:0] = 0100b 2.62 271 2.79 Y,
LVI_A/D_SEL[3:0] = 0101b 2.87 2.95 3.04 v
LVI_A/D_SEL[3:0] = 0110b 3.11 3.21 3.31 Y]
LVI_A/D_SEL[3:0] = 0111b 3.35 3.46 3.56 Y,
LVI_A/D_SEL[3:0] = 1000b 3.59 3.70 3.81 v
LVI_A/D_SEL[3:0] = 1001b 3.84 3.95 4.07 v
LVI_A/D_SEL[3:0] = 1010b 4.08 4.20 4.33 Y,
LVI_A/D_SEL[3:0] = 1011b 4.32 4.45 4.59 v
LVI_A/D_SEL[3:0] = 1100b 456 4.70 4.84 v
LVI_A/D_SEL[3:0] = 1101b 4.83 4.98 5.13 v
LVI_A/D_SEL[3:0] = 1110b 5.05 5.21 5.37 Y,
LVI_A/D_SEL[3:0] = 1111b 5.30 5.47 5.63 v
HVI fish %% FEL 5.57 5.75 5.92 v
£ 11-74. BEBEBZHRMTE
24 ] 163 B/ME | BEME | BKE X4
LvI_tr1] ] 7 ] - - 1 us

R
90. F:Ta R IE R A WD .

91. Bt I THSEAR A, AR AT

ARYRS . 001-91764 It *B
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PERFORM

wul

11.8.3 HHFEHI#
R 11-75. PRI EIAEHRE

¥ BB VX B/ME | BAUE | BOKME | B
IS 5 N BT main BB AT - - 12 | Tcy CPU
¥ ISR fRAG I 4ER 192)
I WE 5 BIPAT ISRAREY (RHE) - - 6 |TcyCPU
338 92

11.8.4 JTAG #/7
B 11-79. JTAG BOKF

(1/F_TCK)
TCK |
T_TDI_setup | T_TDI_hold
;<—><—>§
DI L/ \—/7
T_TDO_valid ) T_TDO_hold
TDO /_\— /; \I

T_TMS_setup| T_TMS_hold
-

T™S _/__\—/—\

% 11-76. JTAG 8O M RME ]

¥ YL x4 B/ME [BAVE| BORME | B4

f_TCK TCK #ii 3.3V<Vppp<5V - - | 128 | MHz
1.71V < Vppp < 3.3V - - 7194 | MHz

T_TDI_setup | TCK Ay Hi 2 Rif () TDI 2237 8] (T'0)-5, - - ns
T_TMS_setup | TCK Jy& P2 B TMS A2 1] T/4 - -
T_TDI_hold TCK B FZJEH) TDI. TMS {fFFiHE]) | T = 1/f_TCK Bk fE T/4 - -
T_TDO_valid | TCK A& 5] TDO F &I ] T=1/f TCK i KfE - - 2T/5
T_TDO_hold  |TCK i F 2 J5 ¥ TDO fR KR [f] T = 1/f_TCK o kfl T/A - -
T nTRST NTRST ki i) 571N 58 & f TCK = 2 MHz 8 - - ns

R
92. ARM Cortex-M3 NVIC #iiti. A Cortex-M3 CPU HIVEGN SRS, 1515 1l www.arm.com.

93, B A4 CRET M) o
94. IkAh, f TCK WIS CPU I AP 1/3.
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PERFORM

W

11.8.5 SWD #/7
& 11-80. SWD LB P

(1/f_SWDCK)

g
-t

SWDCK |

T_SWDI_setup! T_SWDI_hold
-

povemn /N / \

T_SWDO_valid _J_SWDO_hold
— !

SWDIO / \ /E
(PSoC output) - _\—

% 11-77. SWD B:OXFH#E [0

! ks #i BME | SO | B | e

f_SWDCK SWDCLK #fi#% 3.3V<Vppp<5V - - 120961 | MHz
171V <Vppp<3.3V - - 7196] MHz
1.71V<Vppp <33V, - — 5.5[96] MHz
SWD 7£ USBIO 5| il

T_SWDI_setup | SWDCK Jy = H1~F- 2 il (] SWDIO %t N #3265 [1] | T = 1/f SWDCK it KAH T/4 - —

T_SWDI_hold |SWDCK Jy #i-F- 2 J5 ) SWDIO iy A ERE] | T = 1/f SWDCK %t K fil T/4 - _

T_SWDO_valid | SWDCK Jy i 1 £ SWDIO i i ) T = 1/f_SWDCK A i - - e

T_SWDO_hold |SWDCK Jy7& HF2 5 i SWDIO 4 R4 ) | T = 1/f_SWDCK fz K {8 1 _ _ ns

11.8.6 TPIU #/7
% 11-78. TPIU LI HHE ]

SH B v dis B/AME | B1BUE | RXME | AT
TRACEPORT (TRACECLK) #ji% - - 33971 | MHz
SWV LHuFRE - - 330971 Mbit

TR

95, FEF B CRATA IR .

96. b4k, f_SWDCK A3kt CPU Il 1 1/3.

97. TRACEPORT 15 S 4R M LL R 57 GPIO # TR AR H], 2 W 77 7 Ei# 11-9.
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11.9 B4

BrAES A VLR, 75 X LG 3% B 254142 —40 °C < T <105 °C H T3 <120 °C. BRAESA UL, BNXLERHERE RN 1.71 V
~55V., RIESATEE, BNATE ERSE Sy LG

11.9.1 AT IR #

% 11-79. IMO ELFi#s 08l

SH B \ %M | BvE | R | BKE | AW
AL L
74.7 MHz — _ 730 LA
62.6 MHz - - 600 A
48 MHz - - 500 A
lcc_imo 24 MHz — USB #3{ P35 25 B1E B USB A2k - - 500 LA
24 MHz — HE USB #5X - - 300 pA
12 MHz - - 200 pA
6 MHz - - 180 HA
3 MHz - - 150 A

& 11-81. IMO HF 5%

700

600 ‘/

500 -

400 e

300
/
200 e

Current, pA

100

0 10 20 30 40 50 60 70 80
Frequency, MHz

£ 11-80. IMO ZTFHE

BH PiB | &1t | B | gy | BokfE | afr
IMO SR FIFa et CRAH) T

74.7 MHz -7 - 7 %
62.6 MHz -7 - 7 %
48 MHz -5 - 5 %
24 MHz — JF USB # -4 - 4 %
24 MHz — USB ##3{, PR35 w2 3] USB 2 28 -0.25 - 0.25 %
Fivo™ 12 MHz 3 - 3 %
6 MHz -2 - 2 %
3 MHz 0°C % 70°C -1 - 1 %
—40°C % 105°C -15 - 1.5 %
WA FR AR R A PCB AR | A (R4 BIHRHAR R AT 250 °C [HI|  — 2% - %

J&, IMO 3MHz % AR (1) Fa e 1t J&? %Eﬂ}rﬁé T e T EXT AR IMO BT HE,

Em/\ Fhs

R
98. T A AFRF I CRAT A= .
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£ 11-80. IMO AZHPIE (&

S A %M B/AME | BME | BRE | B4
Tstart_imo | 5zl (] [100] M EERE (RGIER T/EWIRD [ITE - - 13 us
Blzh (i) 100
Jp-p F =24 MHz - 0.9 — ns
F=3 MHz - 1.6 — ns
Blay (ki 101
Jperiod F =24 MHz - 0.9 - ns
F=3 MHz - 12 - ns
&l 11-82. IMO F RN 5 E 11-83. IMO R ES Ve
0.5 0.2 '
. I I
— 52.6 MHZz 015 3MHZ ||
——24 MHz — 6 MHZ
0.25 ——3MHz 0.1 —— 24 MHz [
0 / — C . |
g _— = 005 - .
S 025 \
N -0.1
\ -0.15
0.5 N
40 20 0 20 40 60 8 100 0.2
Temperature, °C 1.7 1.7 1.8 1.85 1.9 1.95
Veep, V
R

99. HEEUFJE A M E Fivo, B, ZAEEE T BRI 19 E 7.
1005 T2 EUsE CRETAMHD »
101 2R CRED AR « USBIO 512 i (VSSD) .

ARYRS . 001-91764 It *B
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11.9.2 AABICE IR #%
* 11-81. ILO HFi#E

¥ YLEH - as B/ME | HBUE | BKE AN
TAf A (202 Fout = 1 kHz - - 1.7 A
lec Four = 33 kHz - - 2.6 HA
Four = 100 kHz - - 2.6 HA
I i [102) i FLABE R - - 15 nA
% 11-82. ILO i [103]
S HLEA %A B/ME | HIEME | BRE Bfr
Tstart_ilo | jFzhmtla], &%t pra s g AR = - 2 ms
ILO i
FiLo 100 kHz 45 100 200 kHz
1 kHz 0.5 1 2 kHz
&l 11-84. ILO HiFA L iR 11-85. ILO FiEZH S Vnn
50 20
— 10
25 -
c //// S
s S
§ £ o
g // ;
3 — ————— o —— 100 kHz
25 | o ——1 kHz
20
-50 15 25 35 45 55
40 20 0 20 40 60 80 100 vy
Temperature, °C boD>
R

102 BEAE AL I THEEAR A, A R AT

103 ETE R CREAEIIED -

ARYRS . 001-91764 It *B
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RE K5 T

11.9.3 MHz SFe5da i

5% MHZECO M) IR B M &SRS T 25 E, 155 % AN54439: PSoC 3 1 PSoC 5 #MiiiE 7 v M i H A BN A .
#* 11-83. MHzECO HEfi#yE
S8 iR %1 B/ME | #EME | BKE Bfr
lec AR e [104] 13.56 MHz {1 - 3.8 - mA
#* 11-84. MHzECO AFiHTE
S YLEA & B/ME | BBME | BKNE L:-Viv4
F En R AT R 4 - 25 MHz
11.9.4 kHz SfF5da i
% 11-85. kHzECO HEFi#y 1104
0 LBl % B/ME | #BUE | BKE ;=X v
lcc TAEH EIhFERE: CL=6pF - 0.25 1.0 A
DL UK B - - 1 W
% 11-86. kHzECO Ay [104]
2 iR %A B/AME | #EME | BKE Bfr
F A - 32.768 - kHz
Ton JaBA) R - 1 - s
11.9.5 SfFbH#h=%
+ 11-87. AMERET NS EKAT MG (104
¥ TiBe % B/ME | BEE | BRE =K YA
AN AT 0 - 33 MHz
BN 2 LT 7E Vppiof/2 I BT & 30 50 70 %
NS TRAST 23 VL E Vig 0.5 - - Vins
11.9.6 #HH
* 11-88. PLL BHHi#iG
S ViR XAF BAME | #EE | BKE L:=Xiv2
Ipp PLL f TAFE3 WK = 3 MHz, iR = 80 MHz| - 650 - HA
INMZE = 3 MHz, i Ji% = 67 MHz| - 400 - HA
MR =3 MHz, fililis =24 MHz| - 200 - HA
#* 11-89. PLL ZFH#MTE
S YLEH -k B/ME | sl | BAE WA
Fpllin PLL #i A\ 4 [105] 1 - 48 MHz
PLL ] 4% [106] 43 A% 2 o o 1 - 3 MHz
Fpllout PLL %451 (109] 24 - 80 MHz
Ja BT B 5 B 1] - - 250 us
Jperiod-rms | £ 5] (rms) [104] - - 250 ps

R
1043 T2 FREE CRA AP .

105.1ZMyE i BT 7 0T BARIE: A IMO 28 PLL ¥R, 7E4%

106.W20% B PLL i\ 40ids (Q),

ARYRS . 001-91764 It *B

TE VL P PLL B#EAT IR

VAR AR ) R 20 R R T N . Q A AT 1 3 16 2 [,
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12. ITHEER

BT 3¢ 12-1 HF H AR AN, BT CY8CH8LP B4 #if 4. 256 KB [NfF. 64 KB SRAM. 2 KB EEPROM. &k FHES %,
BRI SR, NfE. ECC. DMA. [EE IR 12C. JTAG/SWD Ffe i, st 0. FES. BT IXEIaELlal, RIEm
UDB T4 T R GRS R 2 AN jﬁ*fiﬁjﬂ EFF ARG, PSoC Creator {E %4 N BT i MUALIF G 2 et il {2
Jiifg CYSCS58LP YRS, FI /v Lk 8tk L S MINTE LA R0, AREMER, ESHRENERSE T .

# 12-1. B ARM Cortex-M3 CPU ] CYSCS8LP %5

MCU Hi# i ¥ /ot
2 =
m
al¥ R’ = " @
B . QX5 f ?_%33 2 |g % ol o 38 JTAG IDIL10]
X ~ S = S =
®| < s[2]9 ) e | P e Y e o
5 < O 0 (6} ola|&D|z|E|2
& RS R |5 &2 El2|g|m
o | B | x|uw [a) < ¥|o L|i<|O|lo|lwn|<|lo|a|2wn
O | R |o|w|&& < a|lB (oM ao|o|D|a|L|C|F|O0|n|D
CY8C5868AXI-LP031 67 [256 |64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24| 4| - |-|70|62|8| 0| 100-TQFP | OX2E11F069
2x12-bit SAR
CY8C5868AXI-LP032 67 (256 |64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v 24| 4| v 72|62 (8|2 | 100-TQFP | Ox2E120069
2x12-bit SAR
CY8C5868AXI-LP035 67 [256 |64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24| 4| v |v|72]62|8| 2| 100-TQFP | 0x2E123069
2x12-bit SAR
CY8C5868LTI-LP036 67 [256 |64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24| 4| - |-|46|38[8| 0| 68-QFN 0x2E124069
2x12-bit SAR
CY8C5868LTI-LP038 67 [256 |64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24|4|v |- |48|38|8| 2| 68-QFN 0x2E126069
2x12-bit SAR
CY8C5868LTI-LP039 67 [256 |64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24|4|v |v | 48|38[8| 2| 68-QFN 0x2E127069
2x12-bit SAR
CY8C5867AXI-LP023 67 (12832 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24| 4| - |-|70|62|8| 0| 100-TQFP | Ox2E117069
1x12-bit SAR
CY8C5867AXI-LP024 67 (12832 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24| 4| v |-|72]62|8]| 2| 100-TQFP | Ox2E118069
1x12-bit SAR
CY8C5867LTI-LP025 67 (128 |32 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v |24/ 4| - |- |46|38(8|0| 68-QFN 0x2E119069
1x12-bit SAR
CY8C5867LTI-LP028 67 (12832 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24|4|v |-|48|38[8| 2| 68-QFN 0x2E11C069
1x12-bit SAR
CY8C5866AXI-LP020 67|64 |16 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|20| 4 |v |v|72|62|8| 2| 100-TQFP | Ox2E114069
1x12-bit SAR
CY8C5866AXI-LP021 67|64 |16 | 2 | v | 1x20-bitDel-Sig 4| 4 | 4 |4 |v|v|20|4|v |-|72]62|8| 2| 100-TQFP | Ox2E115069
1x12-bit SAR
CY8C5866LTI-LP022 67|64 |16 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|20| 4 |v |- |48|38|8| 2| 68-QFN 0x2E116069
1x12-bit SAR
CYBC5888AXI-LP096 80 [256 |64 | 2 | v | 1x20-bitDel-Sig |4| 4| 4 |4 |V |V |24| 4|V |v|72]62|8| 2| 100-TQFP | Ox2E160069
2x12-bit SAR
CYBC5888AXQ-LP096 | g0 | 256 | 64 | 2 | v/ | 1x20-bitDel-Sig |4 | 4 | 4 |4 |¥Y |V |24| 4| v |v|72|62|8| 2| 100-TQFP | Ox2E160069
2x12-bit SAR
CY8C5888LTI-LP097 80 |256|64 | 2 | v | 1x20-bitDel-Sig |4| 4| 4 |4 |V |V |24|4|v |v|48|38|8]| 2| 68QFN 0x2E161069
2x12-bit SAR
CY8C5888LTQ-LP097 80 |256|64 | 2 | v | 1x20-bitDel-Sig |4| 4| 4 |4 |V |V |24|4|v |v|48|38|8]| 2| 68QFN 0x2E161069
2x12-bit SAR
CY8C5888FNI-LP210 80 [256|64 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |V |V |24|4 |V |V |72[62|8]| 2| 99-WLCSP | Ox2E1D2069
2x12-bit SAR
CY8C5888FNI-LP214 80 (25664 | 2 | v | 1x20-bitDel-Sig |4 | 4 | 4 |4 |v|v|24|4|v |-|72]62|8| 2| 99-WLCSP | Ox2E1D6069
2x12-bit SAR

R

107 BB E S R 2 Fh e, HoAhdE TIA. PGA NS . ¢ ARSI TE 245 8, 2 05 40 01 B4R o

108.UDB SH £ FiThfe, Ho A SPI. LIN. UART. ER 2. 538, PWM. PRS % . &FhTHeRERT LAEF—A> UDB —#%y, WATLMER £4~ UDB. 24 Thfgn
DI —A UDB. X uifa{f ] UDB I 255, 1ES W2 40 7l B4R o

109.1/0 {EEFEATAECT 110 AL, t'IJ GPIO. SIO FIH4~ USB /0. 1 XE—F /O Thfe 4SS, S WA 33 UL L 110 R4t 5% th—

110.JTAG ID B A FEF . EAHCEEY LAfEs) WA, BRI 2 MR BIER S, 85 3 Ak MR 1D,

ARYRS . 001-91764 It *B T 127/136
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12.1 {/HEHRSHTE

PSoC 5LP #3456 T TR T 5 4 E . BRAEAAFH, [UIE 7B R BT (00 1. 24 ...v 9V AV B. .v D)o
CY8Cabcdefg-LPxxx
ma: 44 mef: HEMNIG
o3: PSoC 3 o FA A R
o5: PSoC5 o AX: TQFP
ety e i R34 olT: QFN
n2: CYSC52LP %7 . E\N/: (S;SP
o4: CY8CS54LP &% o
o 6: CY8CS56LP %7 mg: iR EEH
o 8: CY8CS8LP 7% oC: kg
me: GG ol LolkZ
o 6: 67 MHz o0Q: §k
0 8: 80 MHz oA: ES
nd. AR mxxx: AMELAE
o5: 32KB o =M FERFREE
o G4 KB 0 X AN AT
o7: 128 KB
o8: 256 KB
Examples CY8C 5 8 8 8 AXPVI-LPx x x
Cypress Prefix j
5: PSoC 5 Architecture
8: CY8C58LP Family Family Group within Architecture
8: 80 MHz Speed Grade
8: 256 KB Flash Capacity
AX: TQFP, PV: SSOP Package Code
I: Industrial Temperature Range

Peripheral Set

XIS SRR, SR SRR ‘T AxH.

PSoC 5LP CY8CS58LP Z 4 HH T 244 # 745 & ROHS-6 MV, RFEERirsh FIRELH = RA JEW. 8 (Pb) 2Rl
gé& MEEIER, HTHBERSME, S SEEREE A N 8. FE85 537 A R 7 2T 5| JINESE B 340k 7 8448 4 (NiPdAW)
B IRA MR A R, VTR RAT M. Ak, R a] CLEEIRATI M uh B3R 3 B (3 35 B . B3Rl B0
F/t (PMDD) #rH 7 &R A a S A Y. PMDD G i\ oA & 2 B R 5. PMDD Hr s B A B T8
57 30T 0 50 P St [ AR L A R SR AT R R

ARYRS . 001-91764 It *B T 128/136
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RE K5 T

13. #3%
£ 13-1. B
28 i B4 A BME | BBME | BKE XA
Ta TARR SR -40 25 105 °C
T; TAEL R -40 - 120 °C
L 5% 04 (68-QFN) - 15 - °C/Watt
Tia B4 0,4 (100-TQFP) - 34 - °C/Watt
Tic ¥ 0;c (68-QFND - 13 - °C/Watt
Tic 35 0;c (100-TQFP) - 10 - °C/Watt
Ta TAER SR XF T CSP 2444 -40 25 85 °C
T, TAESE %t CSP 44F -40 - 100 °C
Tia 5% 0,4 (99-ball WLCSP) 16.5 °C/Watt
Tac % 0;c (99-ball WLCSP) - 0.1 - °C/Watt
% 13-2. ERBIEERE
EpS B e R AR FE {03 T 3 K 1)
68-QFN 260°C 30 #
100-TQFP 260°C 30 7
99-ball WLCSP 255°C 30 #
* 13-3. HEEHSEL (MSL), IPC/JEDEC J-STD-2
EpS MSL
68-QFN MSL 3
100-TQFP MSL 3
99-ball WLCSP MSL1

SRS T :
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& 13-1. [AI#EN 0.4 mm B 68-QFN 8x8 # %4 (Sawn A

TOP VIEW
8.00+0.10
68 52
51
PIN 1 DOT
°
]
H
S
8
o
35
18 34

NOTES:

1. @ HATCH AREA IS SOLDERABLE EXPOSED METAL.

2. REFERENCE JEDEC# MO-220
3. PACKAGE WEIGHT: 17 + 2mg
4. ALL DIMENSIONS ARE IN MILLIMETERS

16.00+0.20

14.00+0.0S

“ﬁHHHHHHHHHHHHHHHHHHHHHH}["
T

SEATING PLANE
|—1.60 MAX.

& 13-2. 100-TQFP

0.39£0,05

0.50
TYP,

~
12°41°
,/\\ 8%
/ l

’IEHHHHH' 'HHHHHHHHHHHHHHH}L
-“——o.zato.os

0.39+0.05

0.20 MAX,

ARYRS . 001-91764 It *B

\

1\ 1.40£005
/

SEE DETAIL A

SIDE VIEW

(14 x 14 x

STAND-OFF
0.0S5 MIN.
015 MAX.

DETAILA

BOTTOM VIEW

PIN 11D
52 68
SACAUACRUACAVAVAVAVAURVACRVACAVAS!
51 D h
am
D (@
o) =N
g 570.4010,05
5 ) =1
] P -
Q o) [am
n -] (@
) [am
) C‘
) [
g g—{ 0.20+0.05
[am
35 > 7
Adnnnnananannnnng]
—1 |=—o.40t0.10
e 570010 — =

001-09618 *E

1.4 mm) HEIHE

NOTE:

1. JEDEC STD REF MS-026

2, BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END FLASH
MOLD PROTRUSION/END FLASH SHALL NOT EXCEED 00098 in <0.25 mm) PER SIDE
BODY LENGTH DIMENSIONS ARE MAX PLASTIC BODY SIZE INCLUDING MOLD MISMATCH

3. DIMENSIONS IN MILLIMETERS

R 0,08 MIN,
0° MIN. 0.20 MAX.

} o5 |
) GAUGE PLANE
R 0.08 MIN/

020 MAX. 0°-7°

0.20[MIN, [~ 0.60%0.15

100 REF.

NOTE: PKG. CAN HAVE

OR

TOP LEFT CORNER CHAMFER 4 CORNERS CHAMFER

51-85048 *J
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PIN #1 MARK

NOTES:

1. REFERENCE JEDEC Publication 95: Design Guide 4.18

PERFORM
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PSoC®5LP: CY8C58LP

RE K5 T

B 13-3. WLCSP ## (5.192 x 5.940 x 0.6 mm) HE 34

T10P_VIEW

1.2 3 4 5 6 7 8 9

O

5.9440.1

5.192+0.10

2. ALL DIMENSIONS ARE IN MILLIMETERS

SRS T :

001-91764 R4 *B

!

OUUUUUU00

@)

SIDE VIEW

Mook

0.25+0.03

0.600 (MAX)

BOTTOM VIEW

9 8 7 6 5 4 3 2 1

00000000d

5.00+0.10

000000000
000000000
000000000
000000000
000000000
OO0OO00OOOO00OO
OXOROXOXOXOXOXOXE
000000000
000000000

OQOOOOOOO

— |<— 0.50+0.05

4.00+0.10

0.31+0.03

T X ¢ I ®© Mmoo o >

001-88034 *B
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14. HiHEIE % 14-1. KRB EHAERE b
R 14-1. RSO E R HI4EE HERETE ik
e s GPIO A | Hi, 8T PSoC 511
abus R HVI FHETE, BiES I LVI. LVD
ADC B © R
AG B4 R a2k IDAC HJt DAC, 11520l DAC. VDAC
AHB AMBA LIRS BN Filkiead, | | HRTTIH S
BA - F ARM HR 0 A, PCHIIC | HBUEAULES, A FBE X
ALU SR T IR FRBKITRL, 5 E5 0 FIR
AMUXBUS | il 52 i 5 24 2% Lo PGS B, 52 1L IMO
API i A IMO W EIRG S, SRS IILO
APSR I PP AR A 9 17 0 INL FUMELTE, 5332 DNL
ARM® FiZk RISC HLES, ‘&R —Fh CPU 444 /o S /it 7% L GPIO. DIO. SIO. USBIO
ATM H Zh Thump Eéiﬁ IPOR YR AL
BW W IPSR A A
CAN R e D! IRQ e
CMRR | Jufuil ™ (CRBRERE
cPU AT LCD W
CRC RIS, TR PRI R LIN MRS, R R
DAC MBS, 511520 IDAC. VDAC LR P
DFB BB BB LUT EIRE
DIO BN Hit, GPIO A HFIIRE, bmTy|  [LVD (CERIN, 520 LV
. W52 GPIO Lvi IR, 5515 0 HVI
DMA BEAMEEVIH, HiESNTD LVTTL LR A% - e 184
DNL WY, B INL e F
EEU fﬁﬂfﬁﬁ E— MCU PR B3 28T
EEIN IS0 U
DS T G I e o
EZVC-IF fﬁ:ﬁ;ﬁ%ﬁ%ﬂﬁﬁh T PR ——
A NRZ AT
ECO SRR % Vic ey
EEPROM | rhy ] i 4P 1L 17 0 T R, Sl WOL
EMI RT3 opamp  [ZHUMAH
EMIF S AR PAL ATGEBEH, 55 L PLD
EOC ReBLAR PC R
=oF IR PCB FOIHL B b2
EPSR BT R 2517 5% oA RN
ESD Lk PHUB SRS
ETM B — pr
FIR HIRIKIARL, 520 IR e N
FPB IR AR oA A
kS 2 PLD GBS, 5ilS 0 PAL
001-91764 A *B 71 132/136

SRS T :



PSoC®5LP: CY8C58LP
RYVEHEF M

_“"‘-:a-
.—-’ CYPRESS
PERFORM
R 14-1. B PERHOSERE 4D R 14-1. AP OAEEE 4D
YRUETE Eii 5% YRS Eii 5%
PLL BARER SPI HEATAMEE D, R —FEE Y
PMDD B AR} B R SR LEES ST P2
POR HEEN SRAM S B MLAT I o
PRES R A% L R A SRES A E AL
PRS PIBEALT ) SWD AT, B —Fh AN
PS i 12 EHRH 2 A7 SWv FLZR ) Vi g
PSoC® AR R RS D TEUHR T, 152 1 DMA
PSRR FEL YR L THD OB R E
PWM ik 5 A ) TIA ENEhivN
RAM BEMLAT IUAT it 25 TRM FARZHEFMN
RISC DA R SR A TTL AR - R
RMS BITTIR TX Rik
RTC S s A UART WA R kRS, TR ARG MY
RTL ARG S ubB I8 B
RTR TR RIETER UsB BTN
RX 2L USBIO USB I\ /i, F-Ti&EH:Z USB i )
SAR BRI 21 PSoC 5l
SCICT FFK B2 | N ] VDAC LT OB 8, 5i% 5 L DAC. IDAC
SCL 12C H24T b WDT I i) 28
SDA 26 BT HUR WOL —IXESEFR, BIES I NVL
SH SRR WRES IV 28 = Ar
SINAD (M B b XRES SN AL
SI0 FORAIA | i, 201 GPIO 651 XTAL Hhfk
soc TEREHE B 15. ZHEIH
SOF iRk PSoC® 3. PSoC®5 / F 411t KRS HFH
PSoC® 5 F LMt RZHFH
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16. SCRERTE
16.1 JEBAL
F 16-1. WERANAL

o] WE AL
°C TR
dB Al
fF &k
Hz %%
KB 1024 =15
kbps TR
Khr T
kHz T2
kQ TBK
ksps T UCRFERERD
LSB BARA 3L
Mbps Ik LA gD
MHz IR 2%
MQ JRER
Msps IR
pA (8
uF i
pH (&
us (e
nv R
W (A
mA =z
ms =i
mvV BN
nA RS
ns iy
nv EIN
Q e/
pF Feik:
ppm ATiorE
ps K
S w
sps TR FRAEHL
sqrtHz 2T TR
\ RAFF
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HE. O RIMERER

EFRPEER R
H%;’%fjﬁ%ﬁﬁﬂﬁﬁ*ﬁ‘ﬂﬂﬁ%&i\ fRRTT A0 | AR A S A A ERPE N2 . BRSO AL, 18U M FE
Wb

7= PSoC® fR#H R

KL cypress.com/go/automotive psoc.cypress.com/solutions

B8 5 g X cypress.com/go/clocks PSoC 1| PSoC 3| PSoC 4| PSoC 5LP
e

' FEIX | Wtz | 1 | A | B

(ﬂi%%"ﬁ cypress.com/go/memory

PSoC cypress.com/go/psoc TR H

fb BB 0L 7 iy cypress.com/go/touch cypress.com/go/support

USB il #% cypress.com/go/USB

Tk | AT cypress.com/go/wireless

© T FIRAF,  2012-2016. HALTALE IS I AT RSB 24, ARSI ATIEAN . BRIELHLIT 5 R FLBR A, B T4 G A 23 S AN o] L A B )2 PH R BAE T SR . AN il &
FUBCSHADACR LA 7R sk n 77 A FARVR AT o BRARS SRR T YA A A5 M0 P, 15 00 B AN BRAIE ™ S e 0% ) T a8 T BT AR, ROk, SBiemilelcac e i, ok, b Fur
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B IEAEY CRCPEAN / B8 F) SVAFE Rl Gk A s R B, HEIREAEM GEEASEE DAY L REID | SEERUBE LA [ bR 2 0 RURE I DRI AL F838 b 07 4 L i T
FRTPERT AN AN TE ALV, FCEH ., . Bk, QUEIEM BRI IIRAAE M Fai 36 RO AT AR, OF HLIE B i GRG0 B e U 1 SR 1, BASE
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