FIE | omOmEAREH—

e % 25 4 32

Do T A M TR 1O S A O e R DD REAE AT AR FE Bk G DIERE T LED #5170
it 1 8 AP 5 5 B e R L RO R PR PIL L A B AL A K Sl T SRR T LA 4 D 2
LED x4 .

5.1 1I/O EA& %R

FE A B AN G I SRR S g A A LT 8 B R B 1/ O S TR 4 K 3 R — A
TE 10mA 247 MSP430 H R ML 1/0 i F AR sh B i an i€l 5. 1 B . PIC16 B /ALY 1/0
Uity F1 A 3R 2l B AN P 5. 2 s i S K008 v DL O 40 10 A Bt O k3. H R R — A4
WHEMSMHZA /O RS, — ARSI 1/0 W RKETR. MR T#HE1/0
g P O FH L — BT B A = O MOS A5 B S R AR SR 3 AN B R AL 1/O Y K BK Bh
FE T o 38 dh 5 T 0k 4 A 2 AT LA S BN 48 KR A3 TR A 1 IR B s A 2R PR S OB R — i
i D00 AT AR M A o R R A T RE

Wi, 50 Px
EREFNEIRECARAAEARETHIARAESEA (RISHRS)

#8 Mttt Vec | BME ANE BAE| B
Vo WAFRHGE lioHmax=-6mA (" v Vec0.3 v
Voo fERTRHEBE lioLmax=6mA (") 3v Vss+0.3 Vv

(1) FESENE—BHRALSH |onma T lomeg T REE +48mA , HERMENRAER,
Bl 5.1 MSP430G25531/0 M IK B 6E 1 (B >k B MSP430 ‘B J7 #udk F
R AR LA MBELTBR LRI R P, wRBENERBIAKRETAEE

(>36V) M et L ARIER FH#FT ALLERLEWG AT,
fEF 1/0 35 10 2Z [ o2k T ff— L R R e A,

5.1.1 IS 4adwil

HL B TP BT A A FITT AR R A R LA L X — AR RO R B A SRR AR
A BRI 0 A4 Xt TR . AR S P4 5 25 AF T o m DAL 0 i L g% . A 5.3 Bz o



78 | TSRS ABEEN—MBEMAIHTE L

17.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

AT O NS LW TRy ' amd i i i adi  a -55 to +125°C
SRR TRTTUENOTEINT ... o v i i o A SRS i S -65°C to +150°C
Voltage on any pin with respect to Vss (except VoD, MCLR. and RA4) .........c..cccoonveee. -0.3V to (VoD + 0.3V)
Voltage on VDD with respect to Vss =03 t0 +7.5V
Voltage on MCLR with reSPect 10 VSS (NOTE 2) ............c...veeeeeeeeceeveeeeoeee saessessesess sesssssosesseessseesesssesssasssess seeseeae Oto +14V
Voltage on RAL with r@Spect 10 VBS...........oc e s s sersss stsss s s st s s e sems asses sasans sesasas sessss assss sssns 0to +8.5V
Total POWET GISSIDAHON (NOBE 1) .....v.overe v ceveeesiasa et eeeesssesase s st censesss st s sesess s st e e s sessesa 1.0W

Maximum current out of VSS pin...
Maximum current into VDO pin......
Input clamp current, Ik (Vi < 0 or Vi > VDD)
Output clamp current, lok (Vo < 0 or Vio > VoD)
Maximum output current sunk by any VO pin.........co s
Maximum output current sourced by any O PN ... i s e st ettt st st e e
Maximum current sunk by PORTA, PORTB and PORTE (combined) (Note 3)....
Maximum current sourced by PORTA, PORTB and PORTE (combined) (Note 3)
Maximum current sunk by PORTC and PORTD (combined) (Note 3) ....
Maximum current sourced by PORTC and PORTD (combined) (NOte 3) ..........ccccovcimimnneininsiniinn e isse e
Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ¥ loH} + X {(VDD - VoH) x loH} + £(Vol x loL)
2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50-100€2 should be used when applying a “low" level to the MCLR pin rather than
pulling this pin directly to Vss.
3: PORTD and PORTE are not implemented on PIC16F873A/876A devices.

1 NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

B 5.2 PICI6F877A 1/O L YR sl Ak 1 (B A3k B B 07 #udls F b

/:/'-‘f.

K 5.3 RIS ALY 23 T H B

DATE £ 5 F B R o, ST B A AR i U 9K 0 ) 1 3 Bl T 0 L B DT 2 1 S O R B
A REH DR D) REAAE S B il A A 25 BLOROR [R)



#o&  |/OmONERGE—S TS [P 79
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4R E SN A EE . %K 8051 MR HLAY PN 24 B i MOS 8, AR R b, FL K
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Vee Vee Ve
24-CPU
R B EERT Lo s | I T | I
% N
Gl
17 S —>o—— ; I‘% \ﬁf-umw-w_\-lzmm
(POLT). Htht {ERmF
S A B =

T i
& 5.12 STC89C52RC A HLuEXL ] 1/O ¥ 1 P (% A STC89C52RC B 4 Hdla F 4
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g A 4 FHREE
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L)
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1
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K& 5.14 STC89C52RC . H HLIF U v by

i sfr P0=0x80; sfr P1=0x90; sfr P2=0xA0; sfr P3=0xB0; . FELIR{#H 1/0 ¥ X
B, o] DA E 3R A PO~P3 X O A7 3E . 28Rt o] DUOKE X B 10 %2 SRS 152 3 A0 B 1Y 44
FL 0 sfr DO=0x80 it 1 5 X DO,

F£51 8051 ERHEABOTERANE

i ik B ‘

wos ok | moa 2 fr
MSB LSB

PO Port0 S8OH P0.7 | P0.6 | P0.5 | PO.4 | PO.3 | P0.2 | PO.1 | P0.0 1111 1111B

P1 Portl 90H Po.7 | P1.6 | P1.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0O 1111 1111B

P2 Port2 AOH P0.7 | P2.6 | P2.5 | P2.4 | P2.3 | P2.2 | P2.1| P2.0 1111 1111B

P3 Port3 BOH P0.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1| P3.0 1111 1111B
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i 8051 5 /AL 1/O i AR Ay dn i Dy B8 B FH AH X B 5 i B, SR X A0 7 3 11 3 47
i, 40 P1=0xFE, ¥ W18 4 ik — %) % POo=1111 1110B, /R P1. 0 3% 0 MK, H
2% 3t 11 AR A R L

5.2.2 PIC16 3a [ ¥l 1/0 ¥m

PIC16 # ML 1/O W EBZ E M g &l 5. 15 Fron 8T STC % %1 8051 A/ #L, PIC16
HEHLE T/0 b5 10 AR ME 2 — S EEBERE R E F X A EEE.

CMCON<2:0>=x01 or 011

clouTt l>°

Data Latch
Data B

ata Bus D Q ’_E
- N | /O pin

WR PORTA CR-Q

TRIS Latch VSS

— D Q
WR TRISA , Schmitt
CK-Q Trigger $7
Input

Buffer
RD TRISA )?

=1

Q D
EN
RD PORTA f
S~ ]

TMRO Clock Input

B 5.15 PICI6F877A Hfy HlLfth 1/ O &8 i % (8 7ok B PIC16F877A B i ¥4l F 1

PIC16 B #L 1/ O Sty M FC & 25 A7 e 2 RS E WL 3R 5. 2, [RIFE M 7E picl6877a. h 3k
XA E X T volatile unsigned char PORTD @ 0x008; LA ¥ PORTD 5 80H Hiuhik 1k
T 4 3 17 5 100 Y B A7 48 8 LT volatile unsigned char TRISD @ 0x088; LL{E¥ TRISD
5 88H HihkSCHE .

5.2 PICERNHEOFERS

fir 5 B O R
S L%Eﬁt oAl 5 A
MSB LSB | BN | AAEWRAEE

PORTD | 80H | RD7 \ RD6 \ RD5 | RD4 \ RD3 \ RD2 \ RDI \ RDO | 11111111B| 11111111B
TRISD | 88H PORTD $uii 77 i 217 2%
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5.2.3 MSP430 ¥y HL 170 s

MSP430 R LA 43 1/0 S Y P 752 48 A B% S BN 8T 5. 16 fif s, A L STC & 41
8051 Hijy AL MSP430 HL A HLEY 1/0 Ui 24 T — 46 e A s B A, R, 2
7 KiE PxDIR Al PxOUT, PxDIR J& J7 ] 5 il 25 /7 #% . PxOUT 25t i H A 4. 5
PIC16 5.5 #LA% it 11 4 45 A 5 =CAH AL

input/output schematic
port P1, P1.0 to P1.7, inputioutput with Schmitt-trigger
PASELx ——4
P1DIRX g——

Direction Control
From Module

~ Pad Loglc
P1.0/TACLK ..

o l\"\. o O
i -

P1OUTx ——
Module X OUT

P1iNx m-¢
EN
Module X IN 4q D
P1IRQx PHIEx en ja |intorrupt
s (o riea [ oo fr
P1IFG x Select
Interrupt
Flag P1IES.x
P1SELxX

& 5.16 MSP430G2553 B HLE A 1/O PIF 2 45 B 1% (B Aok B MSP430G2553 B F F4b)

AT MSP430 55 AL P1 s F i 45 ) 27 47 4 UL 3% 5. 3, [AAE7E mspd30g2553. h
AR T E X
P1OUT E X F .

# define P1OUT (0x0021u) / * Port 1 Output * /
DEFC(P10UT, P1OUT )

PIDIR & X W F :

# define PIDIR (0x0022u) / * Port 1 Direction * /
DEFC(P1DIR, P1DIR )
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F 5.3 MSP430 ERHl P1 i OF 5=
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B 5.17 STM32F103C8T6 [ 1/O PIF#F# 45 H % (i B STM32F10x B Jr 84l F 4

STM32 B 1/O ity 125 4725 19 Mo bk 20 A An i 5. 18 fr 7, i BL A M bk 75 22 Jim = 1/0 it 1
Fep ik, ok 2 /O AR b ik, STM32F103 GPIO 3 11 C Y # hk 35 [l A
0x40011000~0x400113FF, AHLL T HITH 3 3 H HL.STM32 1Y 1/O i 1 JC 58 & e B 22 19,
— 5 S 32 AL R L. 3 — 0 T B R G | IR T L B R 2 A o R T AR
P B b L BELAE T AT STM32 X Bl 5 HIL TS 5 T A Y 27 77 2% b bk 45 2 DL 41 i 1
B 3 hE AT FC B . B AN . GPTOC % 1A 2 ik J& 0x4001 1000, 78 STM32F10x. h 3¢
% 1 A B HE 7 XK # define GPIOC_BASE (APB2PERIPH_BASE+0x1000), i
APB2PERIPH_BASE M & fF 4 W7 4k 4L 4% 5| # define APB2PERIPH_BASE (PERIPH _
BASE-+0x10000) [ % S, #X 1fif HL i if 4 — 4~ PERIPH_BASE. k22 T 15 28] X A~ E LR
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# define PERIPH_BASE ((uint32_t) 0x4000 0000), #f3x JLI 7% & X 09 {8 4 3 n & sk
# define GPIOC_BASE((0x4000 0000+ 0x4000 0000) +0x1000) 53] 0x4001 1000, 5 &
STM32 ) GPIOC JEshil . 18] 5. 18 i i) 25 47 v 1 1k 40 o v 11 F) ke by ik +- i % b ik 9] 40
GPIOx_CRH it k& GPIOC_BASE + 0x04 . {H 23X 4 & Z% #7520, 40 %38 i 4 4%
s F W 7 R L5 I W B AR TR AR W AE TG 00, B DL ST A w) LT UHE# T R
BT % 05 2 XA TT K TLT- AR 22 1 56 0 25 - 1 i bk

L I s ot O K B R e R
ey . CNFT | MODET | CXF6 | MODEG | CNF5 | MODES | CNF4 | MODE4 | CNF3 | MODEZ | CNF2 | MODEZ | CNF1 | MODEL | CNFO | MODED
000h GPIOx_CRL | 1101 | fa:01| [1:00 | (1:01] [azo1 ] (az01 | (101 | (1:00] tas01 | [zo1 | (a0 | [1:00 ] (a:01] (a0l ] (1:01] 1701
SI{EL o|1 OllGl]Oli[}ll0|]O|10|]OIIOl]OIlUl]OItOllOl]

o ewns| B S v T s 2 T lowiz| & T ewnn| E S| esrio] & T cxro | uovs| cxes | voves
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ST OII 0[1 0|1 0]1 0|1 0]1 Oll 0|1 OII <J|1 0]1 Ull 0|1 Ull 0]1
o GP1Ox_IDR g IDR[15:0]
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. GPIOx_BRR e BR[15:0]
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STM32 i T it B R E 5 1/0 di H A A7 a4, 10 7 B2 L B i B8R, STM32 AN R 48
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# define APB2PERIPH_BASE (PERIPH _BASE + 0x10000) % ., STM32 (¥ i 4 5 4 4
Bl 5.20 Fias . ANE I 80HE F 0 B nT DUAR T STM32 B T 3 AR 1/0 b H I g4, b
USB,H# 0 ,CAN £k SPT B4 \1°C M4  TIM E 0 255 00, X864 1 TAE R A
R Q0 2R G BE AP A B T AR [F] — DR T, AR 2 368 il i ALY AR RACR R I
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XFEe b T LA HLA 1/O b =X, — O T 2 R L R R MUk B 9L, 1/0
A TG Y T B A 22, Y R X R R AR IE N 2 RE R AN T s ) — A T LA
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STM32
1. /O
2. it v 14
3. e v 1 el b =X
4, F5 e
PICHIMSP430 F- L
1. B ¥ O ok
P1DIR|=0x01;
2. PR S s T R B (R 4
P1OUT*=0x01 .
ST R
W CIIEAREC . ELEERE
PO=0xFE ;

B 5.21 AN B MLED B X L

5.3 I/O{EAwmHFERRMILMARX
5.3.1 /pH B IRB)

B3R HL AN 28 /N T 5 R AL 1 T BB AR 2 I HL R . — ME<<3m A N EL. W HIAE LED #8747
IR A2 5 B IR sl L Wi 5. 22 Fiw .,

5.3.2  WOPPLEC s/ D) R YRS
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