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ABSTRACT

This thesis presents the Automatic Integrated Circuit Distributor by used Microcontroller
the MCS-51. Only control Automatic Integrated Circuit Distributor order from barcode and key
matrix switch go on calculate present in LCD ( Liquid control Display). Than Automatic
Integrated Circuit Distributor can control pay Integrated Circuit. Since 2 compound can receive
and send data is full duplex by used data Communication serial port same RS232C. This
Automatic Integrated Circuit Distributor can distribute Integrated Circuit total 16 piece and can

modify change Integrated Circuit.
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Wuiiles 1ifuadeyaveslulnsnoulnsaimes a2y READ/WRITE Control Logic

v

o v A vy Y A Aa o o ny Y
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pa3 0@ 0 pA4
PA2 [ 0 PAS
PAl E % PA6
PAO PA7
RD [ 0 WR
cs G 0 RESET
GND [ 0 Do
Al E % D1
A0 D2
PC7 E 8255 % D3
PC6 D4
PCs L % D5
PC4 4 D6
pco U 1 p7
pCi { 0 vce
pc2 G 0 pB7
pc3 [ 1 PB6
PBO [ 0 PB5
PB1 [ 0 PB4
PB2 [ 0 PB3

317 2.30 VidyIpa 9 vedlediues 8255
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aa J A 3
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L o ' 1| 0 | 8wdeyasinwesa C
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(XX fio Al Uz A0) fufunevsiiuenmsaveditamoimely 8255  aefiemumsnad
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daummmné’u 9 flo RD\ uaz WR\ 84 8255 sziFeureriuu Teygy1oe RD\ 1hag
wR\ ved'lulnsnouInsames Tavass ez ldueamsanesnves 8255 aeﬁuﬁuﬁmm
missanuirdmitoyanivuenyos 8051 4211 RESET wgnufiaedn 1 sufuazdedy
41 RESET 404 8051 181a0A5s dauan DO-D7 aunsiFende lnsasedusaves 8051 iguri
Sauveraalugalfi 228 1y
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oAIATe ANUNUY

10H WosH A

11H NosA B

12H Wosn C

13H S3emesauqu

weaasanlann 8255

7418138 /
2 A4 10H

N o e
A6 —q G2B
2
2; 1(3: e 8255
A2—— A  yop—L3H 1 g
Y « Al Al
Faanaoiniduss
oo . A0 A0
lulaspoulnsamos
NG, REseT
RD RD
DO DO
D1 DI
D2 D2
D3 D3
D4 D4
D5 D5
D6 D6
N\ D7 D7

UM 2.31 msiFeuneszrne 8255 fu'lulasaeu Insataes 8051

2.11.2 TuNamIauvea 8255

MINUYeS 8255 agnaIugu InuamsihaurksSamesaiuay dumrasldly
317t 229 Faaunsa Tsunsuld 8255 ey Tnuafiunndeduld 3 Tuua fo

1) Tnuao

2) Tnwa 1

3) Tnua 2
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Control Word

D7

D6

D5 | D4 | D3 |D2| D1 | DO

Group B

Port C (Lower)
1=Input
0=Output

Port B (Upper)
1=Input
0=Output

Mode Selection
1=Input
0=Output

Group A

Port C (Lower)
1=Input
0=Output

Port B (Upper)
1=Input
0=Output

Mode Selection
00=mode 0
01=Mode 1
1X=Mode 2

Mode Set Flag

1=Active

4 a ' a a J
31 2.32 swazRALdaz TAvESTVAMDIAILAY 8255
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1) m3maulHua 0 vea 8255
o 0 @ a J a A o =1
msienluTnue 0 wihouludnvasiudazwesassiiuBunavsoendyaiio
' = "o ° 9 o g a g vy ! JY
pdhupr iy madmuald 8255 Mamlulnue 0 Wy Suduszdesdeluddoyaniugu
a ¢ ) ¢ o < ¢
TASvamesauguisu drdesmsliwesn A, B uaz C wea 8255 svienufhumminniis

o 9 o dy
NUALAINITOMHUA LAG 1]

161 D7 D6 D5 D4 D3 D2 DI DO

0 0 |80H

{ 1 1 d v Aa
1993 Tugdn 228 Sidesmsdensedouaves luddeyaniuayliisTames

' t4
AIUAUVBY 8255 azdedldueainsd 138 wayausalouide ldedl fe

MOV DPTR, #0013H ;ﬁ’l1‘iu¢11’m1ﬁllﬁﬂll!@mﬂiﬁ‘llﬂﬁ 8255

MOVX @DPTA, #30H ; aed luddoyaniunylalda 8255

o oy ] J d s '3 2
ﬁﬁﬁ%”lﬂi‘l_‘illﬂill 8255 L38UIDULURAT NOIRN A, B iag C %ztﬂuwasmmmwmm

1 T @ Jd 1 dy [l 1 [ g
annsavzdedeyans q Tdmesamarilld wu drdesmsdadeya s2i Tufawesa A,

Y
v A

0AAH Tdawesa B uaz 66H lidmosa C s1vzaunsadou Tusunsyldaat

MOV DPTR, #0010H CSmuaueaRTavINesa A 15 9a1@0s DPTR
MOVX @DPTR, #052H ; dedioyn 052H Tilfanesa A ves 8255

MOV DPTR, #0011H
MOVX @DPTR, #0AAH
MOV DPTR, #0012H
OVX @DPTR, #066H
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2)mynululnug 1 veq 8255
A o o 9 J o @ 3 a d
dio 8255 Mo luTnuaizild wese A uag B i ludnsasitludunaiod
A J o 9 o 1Y a 1 A da '
wamiloulnua 0 wswesa C wzgnldeudmivuenaniiznisfade (MieiTund
1 z J aa U @ a 1
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o 1 a ' 1 @ a 1 4
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y
A

[ o

pedidyanauenaniiznsiiny awaaslugdi 2.30 (N) uaz ()

alasuiededoyaliiy 8255

9y a
doyya 8 in
4
8255 < ginsainmeuen

Input Buffer Full

[

a a ' Y g a Y o P
517 2.33 Mmsfadaszndng 8255 luanvatludunn duglnssimeouen hdyauven

AAITMINNUY
dlasuivodedoyalviny 8255
kY a
oya 8 1a
8255 > gunsainouen
Input Buffer Full

A a ' . @ <] Jd @ C4 Ao
51l 2.34 msAndeszndn 8255 uanuaiziiluedne Augunssineusn NLdyyw

YBNANIZAITNNIU

P v o o [V J 1 ~ o
mﬂgﬂw 2.30 () ‘ISJI’EJQﬁENQ‘L'ﬂiﬂ!ﬂ'ltlui’)ﬂl‘l’J}"lﬂJ'lENWi’)'iﬂ‘\lﬂQ 8255 UONBUNIENING

[ORE:") 9 4 9 o Y 8 =5
dadoyn dgilnsainenendesyiimInsinaouiilosves 8255 (ATI9AUNTYRYIN Input

v v

19

Buffer Full) 1719 gnsainieusndezdadeyalilf 8255
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1n31/# 2.30 (1) Yoyanin 8255 gadalil¥Augnsalniouen Asufivzdedoya'ld
b4
@ Y

1w U4 ' ay [l
11 8255 ABIAIARYRY 1% (Output Buffer Full) Tuonginsainisuen Niideyavzdalyl uas

1T @

4 4 @ ~ g a & §
WeginsaimeuenldsudoyaSeudosuds Aezdedyaa alasy dnidunilanondald
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19 D7 D6 D5 D4 D3 D2 D1 DO

ATNNINUA 1 0 1 0 0A6H

51 235 msfnua luddoyaniugu
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=

msfmuaialudnuaeil sy lddeyadevenlimanesa A n1a1 PAO-PAT
Yeyey 194 Output Buffer Full (OBF vy PC7) AQyanai@ousuInneuen (ACK Avy1 PC6)
dmsumssudeyaningiaseinouensziudimenesa B mavn PBo-PB7 91 PC1 14iilu
%1 Input Buffer Full (1BF) uagan pC2 Wifluwa Tasuldfudeya (sTB) daulumss -

712.13 ugasminueswosn Ciiloldau 8255 luTnua 1

[

4 ~ J 4 4 o
M15190 2.13 wehndeyanaaig q veawesa Ciile 8255 i luTvua 1
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PC2 'STB\98aW03AB | ACK\vBanesnB
PC3 INTR\ 98900350 A | INTR U94W05A A
PC4 STB\ ¥04W035H A 1/0 Uné
PC5 INF 48910350 A 1o1n@
PC6 1/0 Un@ ACK\ 40910501 A
PC7 1/0 1n@ OBF\ 4041050 A
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OUTPUT BUFFER FULL
PC7 »
ACK
PC6 |«
PAO-PA7 >
8255 ginsainouen
< PB0-PB7
INPUT BUFFFER FULL
PCl >
STROBE DATA IN
PCO. |«

! o < g o w ¢
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U Y g
DIUVDYANNNDIA C

YES

dedeynoannanesa A

A4

&S

! o 0 | ¢ ¢
31 2.39 damshaudadoyanianesa A lildginseinouen

1 t4
1 TWainsalugili 2.33 ansodouldsunsuldaed fe

PORTA
PORTC

DATABUF

SNDDATA
LOOP:

EQU
EQU
EQU

ORG
MOV
MOVX
JB
MOV
MOV
MOVX

END

0010H
0012H
60H

0100H

DPTR #PORTC
A,@DPTR
ACC.7.LOOP
A,DATABUF
DPTR #PORTA
@DPTR,A
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PORTB EQU 001H
PORTC EQU 0012H
ORG 0100H
REVDATA: MOV DPTR#PORTC
LOOP: MOVX A,@DPTR
IB ACC.1,LOOP
MOV A,@DPTR
RET
END

3) msmaululvua 2 ves 8255

o o I'4 1 g o
AMsR1uYed 8255 Tulnua 2 sz ldamznsiinuveanesa A Wiy Tagnianu
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4) awsaieudonuANuivoyanisuen  (extemal data memory)  lAgd
o 1 yR
Aunaeansa 1ane 64 K

5) awsoeuae lusunsuniienud1n1euen (extemal program memory ) 1ag
adumiaeansalane 64 K

6) HriurwaN1 1Usunsun181uA7 (on-chip pro-gram memory ) ¥1A 4K lag

v
mwziwes 8052 wildiwanuiiluniaeiine 8K dwmsuwes 8031  uay
9

M8032 szinuwaNNi IudIuil

7) finiteanuidoyanioluda  (on-chip datamemory) wuin 128 lud Tae

v
MWIZILDS 8032 LAz 8052 dziMUIwANS IudIulDe 256 Tud

: va < i o
M5197 2.15 uaasgaantaves lylasaou Insamesuaaziues luaszna MCS — 51

Foos viganuinely U F1UU
wuldsunsy | hudeya Tnwesemimes GIELEESI1)

8052AH 8Kx 8 ROM | 256 x 8 RAM 3 x 16 - Bit 6
8051AH | 4Kx 8ROM | 128x 8 RAM 2 x 16 - Bit 5

8051 4K x 8 ROM 128 x 8 RAM 2 x 16- Bit S
8032AH Taid] 256 x 8 RAM 3 x 16- Bit 6
8031AH i 128 x 8 RAM 2 x 16 - Bit 5

8031 i 128 x 8 RAM 2 x 16 - Bit 5

8751H | 4K x 8 EPROM | 128 x 8 RAM 2 x 16 - Bit 5
8751H-12 | 4K x 8EPROM | 128 x 8 RAM 2 x 16 - Bit 5
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msmuquusensasndeuaauzdaildde dawaldms@ouTdsunsudil
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;*************************************;

; AUTOMATIC IC DISTRIBUTOR 7
; ID.ED. ENGINEER 20 7
; PROGRAM MAIN ;

*kkkokkkkk Kk

VARIABLE SET

**********;

BARBIT EQU P1.4 ;DATA FROM BARCODE READER
BAROUT EQU 60H ;BAR CODE DIGIT BUFFER (LENGTH+1)
BARREV EQU 70H ;SAME AS BAROUT
BARBUF EQU 2000H ;RAW-DATA BUFFER (LENGTH+2)*10+1 BYTE
ORG 0000H
CALL DELAYS
MOV 2CH, #0FOH
MOV 2DH, #0F1H
MOV 2EH, #0F3H
MOV 2FH, #0F4H
RAM 1 EQU 2100H
RAM 2 EQU 2120H
RAM 3 EQU 2140H
RAM 4  EQU 2160H
RAM 5 EQU 2180H
EN EQU INTO
RW EQU P2.6
RS EQU P2.7
; SET SERIAL PORT ;
MOV SCON, #52H
MOV TMOD, #20H
MOV TH1, #0FDH
SETB TR1
CALL LCD_INIT
MAIN: CALL LCD_CLEAR
CALL LCD_TAB
CALL LCD_DIS1
CALL LCD_TAB_1
MAI: JB INT1,$
KEY_START: CALL KEY IN
CJINE RS, #'1', NEXT
JMp BEG
CALL KEY IN
NEXT: CJINE R5,#'2',MAIN
CALL EDIT
BEG: CALL LCD_CLEAR
CALL LCD_TAB
CALL LCD_DIS1
CALL LCD_TAB_9
CALL KEY PASSWORD
SUB4: CALL COMPAR_BUF
RECIV_SENSOR: CALL RECIV
CJINE R7,4'N', GO
CALL SUB3
GO: CALL KEY_AMT
CALL LCD_CLEAR
CALL LCD_TAB_8
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL LCD_CLEAR
JMP MAIN
EDIT: CALL LCD_CLEAR
CALL LCD_TAB
CALL LCD_TAB_14
MOV PO, #9CH
CALL LCD_SET
CALL LCD_DIS
LOCK: JB INTL, $
LCALL ~ DELAY3
JB INT1, LOCK
AJMP PASSO




107

PASS2:
P_21:
P 22:
P 237

INCOR:

PASS3:
P 31:
P_32;
P_33z

GO_EDIT:

AGAIN:
AGl:
AG2:
AG3:

MEML1:

R3, #0FFH
R2, #0FFH
INT1,P_16
DELAY3
INT1,P_13
A,P1l

23H, QRO
A,23H,P_15
PO, #'2'
LCD_DATA
INT1,S$
DELAY3
INT, T.11
RO

R5, PASS1
PASS3

PO, #'2!
LCD_DATA
INT1,S
DELAY3
INT1,T 12
RO

R5, PASS1
PASS2
R2,P.13
R3,P 12
R4,P_11
MAIN

R2, #1FH
R3, #0FFH
R4, #0FFH
A, Pl

A, #0FCH,P_ 24
INCOR
R4,P 23
R3,P_22
R2,P_21
MAIN
LCD_CLEAR
LCD_TAB
LCD_TAB_17
LCD_SET
LCD_DIS1
DELAY4
MAIN

R2, #1FH
R3, #0FFH
R4, #0FFH
A, Pl

A, #OFCH,P_34
GO_EDIT
R4,P_33
R3,P_32
R2,P_31
MAIN
LCD_CLEAR
LCD_TAB
PO, #0C5H
LCD_DIS1
LCD_TAB_15
R7, #08H
R6, #0FFH
R5, #0FFH
A, Pl

A, #0F0H, MEM1
CHECK

A, #0F1H,N_PASS

;PRESS . *

;PRESS *

;1) CHECK

; 2) MEMORY
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JMP MEMORY
N_PASS: CJNE A, #O0F3H,EXIT
JMP N_WPASS
EXIT: CJNE A, #0F4H, AG4
JMP MAIN
AG4: DJNZ  R5,AG3
DJNZ  R6,AG2
DJNZ  R7,AGl
JMP MAIN
N_WPASS: CALL  LCD_CLEAR
CALL  LCD_TAB
CALL  LCD_TAB_22
MOV PO, #9CH
CALL  LCD_SET
CALL  LCD_DIS
N_WO0: JB INT1,$
LCALL DELAY3
JB INT1,N WO
AJMP N_W1
F NEW PASS WORD ;
N_Wl MOV RO, #28H
Mov R1, #04H
N_W2 MOV R7,#20H
N_W3 MOV R6, #0FFH
N_W4 MOV R5, #0FFH
N_W5 JNB INT1,N W16
LCALL DELAY3
JNB INT1,N_W5
MOV T
CJINE - A, #0FO0H,N W6
JMP WORD
N_W6: CJNE A, #0F1H,N_W7
JMP WORD
N_W7: CJNE A, #0F3H,N_W8
JMP WORD
N_W8: CIJNE A, #0F4H,N_W9
JMP WORD
N_W9: CINE A, #0F5H,N_W10
JMP WORD
N_W10: CINE A, #0F7H,N_W11l
JMP WORD
N_Wll: CJNE A, #0F8H,N W12
JMP WORD
N Wl2: CJNE A, #OF9H,N W13
JMP WORD
N_W13: CJNE A, #0FBH,N W14
JMP WORD
N_Wl4: CJNE A, #0FDH,N W15
JMP WORD
N_W15: CJNE A, #0FCH,N_W16
JMP GO_EDIT
N_W16: DJNZ  R5,N_W5
DJNZ  R6,N_W4
DJNZ  R7,N_W3
JMP GO_EDIT
WORD: JB INT1,$
LCALL DELAY3
JB INT1,WORD
MOV @RO, A
INC RO
MoV PO, #'?!
CALL  LCD_DATA
DJNZ  R1,N_W2
JMP CONFIRM
; CONFIRM ;
P AT ATt T I SRS R T E ;
CONFIRM CALL  LCD_CLEAR
CALL ~ LCD_TAB
CALL  LCD_TAB_23
MOV PO, #9CH

7 3) NEWPASSWORD

;4)EXIT

; CONFIRM NEW PASS WORD
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CONS5:

CONG6:

CON7:

CONS8:

CON9:

CON10:

CON11:

CON12:

CON13:

CON14:

CON15:

WORD1:

CALL
CALL

LCD_SET
LCD_DIS
INT1, $
DELAY3
INT1,C_N
CONO

R6, #OFFH

R5, #0FFH
INT1,CON15
DELAY3

INT1, CON4

A, Pl

A, #0F0H, CON5
WORD1

A, #0F1H, CON6
WORD1

A, #0F3H, CON7
WORD1

A, #0F4H, CON8
WORD1

A, #0F5H, CON9
WORD1

A, #0F7H, CON10
WORD1

A, #0F8H, CON11
WORD1

A, #0F9H, CON12
WORD1

A, #0FBH, CON13
WORD1

A, #0FDH, CON14
WORD1

A, #0FCH, CON15
GO_EDIT
R5,CON4
R6,CON3
R7,CON2
GO_EDIT
INT1,$

DELAY3
INT1,WORD1
@RO, A

RO

PO, #"'2'
LCD_DATA
R1,CON1

SAME

A,24H

A, 28H,FAIL
A, 25H

A, 29H,FAIL
A, 26H

A, 2RH,FAIL
A,27H

A, 2BH, FAIL
2CH, 28H
2DH, 29H
2EH, 2AH
2FH, 2BH
GO EDIT

LCD_CLEAR




110

CALL  LCD_TaB
CALL  LCD_TAB_24
CALL  LCD_DIS1
CALL  DELAY4
CALL  DELAY4
JMP GO_EDIT

MEMORY : CALL  LCD_CLEAR
CALL  LCD_TAB
CALL  LCD_TAB_19
MoV PO, #0A3H
CALL  LCD_SET
CALL  LCD_DIS

MEM: JB INTL, $
JMP M_CODE

M_CODE: MOV A, Pl

ME1: CJINE A, $0FOH,ME2
CALL  CARD
CALL  MEM 1
MOV A, Pl

ME2: CJINE A, #0F1H, ME3
CALL  CARD
CALL  MEM 2
MoV a,pl

ME3: CINE A, $0F3H,ME4
CALL ~ CARD
CALL  MEM 3
MOV A, Pl

ME4 : CJNE A, #0F4H,ME5
CALL  CARD
CALL  MEM 4
MOV A, Pl

MES : CJINE A, #0F5H, ST
CALL  CARD
CALL MEM 5
MOV n,P1

ST: CJNE A,%O0FCH,M CODE
CALL  GO_EDIT

CARD: CALL  LCD_CLEAR
CALL  LCD_TAB
CALL  LCD_TAB_21
MOV PO, #9AH
CALL  LCD_SET
CALL  LCD_DIS
CALL  BARCODE
MOV RO, # 60H
MOV R1, #08H
NUMBER: MOV A, @RO
MOV PO, A
CALL  LCD_DATA

INC RO

DJNZ  R1,NUMBER

RET
P ommEEmSSSessssSSSseSsEnERRssReaeoEmEE= i
; MOV DATA TO RAM (1-5) ;
MEM 1 MOV RO, #60H

MoV R1, #08H

MOV DPTR, #RAM 1
DO1: MOV A,@RO

MOVX  @DPTR,A

INC RO

INC DPTR
DJINZ R1,D01
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MEM_2: MOV RO, #60H
MOV RI1,#O08H
MOV DPTR, #RAM 2

D02: MOV A, @RO
MOVX @DPTR, A
INC RO

INC DPTR
DJNZ  R1,DO02

MEM 3: MOV RO, #60H
MOV R1, #08H
MOV DPTR, #RAM 3

DO3: MOV A, @RO
MOVX ~ @DPTR,A
INC RO
INC DPTR
DJNZ  R1,DO3
RET

MEM 4: MOV RO, #60H

MOV R1, #08H
MOV DPTR, #RAM 4

DO04: MOV 2, @RO
MOVX  @DPTR,A
INC RO
INC DPTR
DJNZ  R1,D04
RET

MEM 5: MOV RO, #60H

MOV R1, #08H
MOV DPTR, #RAM 5

DO5: MOV A,QRO

MOVX @DPTR,A

INC RO

INC DPTR

DJNZ R1,DO05

RET
H CHECK CODE STUDENT ;
CHECK: CALL LCD_CLEAR

CALL  LCD_TAB
CALL  LCD_TAB_16
MOV PO, #0CCH
CALL  LCD_SET
CALL  LCD DIS

SE: JB INT1,$
LCALL DELAY3
JB INT1,SE

; SELECT TO SEE STUDENT CODE (1-5) ;

S_CODE: MOV A,P1
CJNE A, #0FO0H, C2
CALL MAN 1

c2: CJNE A, #0F1H,C3
CALL MAN 2

ek CJNE A, #0F3H,C4
CALL  MAN_3

c4: CJINE A, #0F4H,C5
CALL MAN 4

c5: CJNE A, #0FSH,C6
CALL MAN_5

cé: CJINE A, #0FCH,S_CODE

JMP GO_EDIT

MAN 1: MoV R1, #08H
- MOV DPTR, #RAM 1
MOV PO, #0CCH
CALL  LCD_SET
CALL  LCD_DIS
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MOV PO, #'1"
CALL  LCD_DATA
MOV PO, #9DH
CALL  LCD_SET
CALL  LCD_DIS1
M 1: MOVX A, @DPTR
MOV PO,A
CALL  LCD_DATA
INC DPTR
DJNZ  R1,M 1

RET
MAN 2: MOV R1, #08H
MOV DPT.., #RAM 2

MOV PO, #0CCH
CALL  LCD_SET
CALL  LCD_DIS
MOV PO, #'2"
CALL  LCD_DATA
MOV PO, #9DH
CALL  LCD SET
CALL ~ LCD DIS1
M 2: MOVX A, @DPTR
MOV PO,A
CALL  LCD_DATA

INC DPTR
DJNZ R1,M 2
RET

MAN 3: MOV R1, #08H

MoV DPTR, #RAM 3
MOV PO, #0CCH
CALL  LCD_SET
CALL ~ LCD_DIS
MOV PO, #'3'
CALL  LCD_DATA
MoV PO, #9DH
CALL  LCD_SET
CALL - LCD DISl

M_3: MOVX A, @DPTR
MOV PO, A
CALL  LCD_DATA
INC DPTR
DJNZ  R1,M 3
RET

MAN 4: MoV R1, #08H
MOV DPTR, #RAM_4
MOV PO, #0CCH
CALL  LCD_SET
CALL  LCD_DIS
MOV PO, #'4'
CALL  LCD_DATA
MOV PO, # 9DH
CALL  LCD_SET
CALL  LCD_DIS1

M 4: MOVX A, @DPTR
MOV PO, A
CALL  LCD_DATA
INC DPTR
DJNZ  R1,M_4

RET
MAN 5: MOV R1, #08H
MOV DPTR, $RAM 5

MOV PO, #0CCH
CALL  LCD_SET
CALL  LCD_DIS
MOV PO, #'5'
CALL  LCD_DATA
MOV PO, #9DH
CALL  LCD_SET
CALL  LCD_DIS1

M 5: MOVX  A,@DPTR
MOV PO, A
CALL  LCD_DATA
INC DPTR
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DELAY?2
A, #0FFH
A, Pl
R7,A
INT1, $

CK_4:

CK_A:

KEY ENT2:

KEY_DEL2:

KEY ENT3:

R7,#0FDH,CK_1
RS, #'0"

R7,#0FO0H, CK_2
R5,4'1"

R7, $0F1H,CK_3
RS, #'2'

R7,#0F3H,CK_4
RS, #'3"

R7,#0F4H,CK_5
RS, #'4"

R7,#0F5H, CK_6
RGSHEIS)

R7,#0F7H,CK_7
RS, 4'6"

R7,#0F8H,CK_8
R5,#'7!"

R7,#0F9H,CK_9
R5,#'8!

R7,%0FBH,CK_A
RS, #'9!

R7,#0FCH,KEY_IN
R5, #'*'

KEY IN
R7,#0FCH, KEY_DEL2

R7,#0F3H,KEY_ENT2
PO, #9EH

LCD_SET
LCD_TAB_3

KEY AMT1

INT1, $

KEY_IN
R7,#0FCH,KEY_ENT3

KEY PASSWORD:

KEY PASS1:

PO, #9AH
LCD_SET
LCD_DIS
BARCODE
RO, #60H
R2, #08H
A, @RO
PO,A
LCD_DATA
RO
R2,KEY_PASS1
DELAY4

; PRESS *

;PRESS 3

;PRESS *
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PEO_2:

RE 2:

PEO_3:

RE_3:

PEO_4:

RE_4:

PEO_5:

RE_5:

CALL  LCD_DIS1
JMP  CO_BAR

MOV RO, #60H

MOV R1, #08H

MOV DPTR, #RAM 1
MOVX A, @DPTR

CLR c

SUBB A, QRO

CJINE A, #00H, PEO 2

INC DPTR
INC RO

DJNZ  R1,RE_1
CALL  PAS

MOV RO, #60H

MOV R1, #08H

MOV DPTR, #RAM 2
MOVX A, @DPTR

CLR o

SUBB A, QRO

CJNE A, #00H,PEO_3
INC DPTR

INC RO
DJNZ  R1,RE 2
CALL ~ PAS

MOV RO, #60H

MOV R1,#08H

MOV DPTR, 4RAM 3
MOVX A, @DPTR

CLR &

SUBB A, @RO

CJNE A, #00H, PEO 4

INC DPTR
INC RO

DJNZ R1,RE 3
CALL PAS

MOV RO, #60H

MOV R1, #08H

MOV DPTR, #RAM 4
MOVX A, @DPTR

CLR c

SUBB  A,@RO

CJINE A, #00H, PEO_5

INC DPTR
INC RO

DJNZ R1,RE_4
CALL PAS

MOV RO, #60H
MOV R1,#08H
MOV DPTR, #RAM 5
MOVX A, @DPTR
CLR C

SUBB A, QRO

CJNE A, #00H, BACK

INC DPTR
INC RO

DJNZ R1,RE_5
CALL PAS

CALL LCD _DIS1
CALL  LCD CLEAR
CALL LCD_TAB
CALL LCD _TAB 11
CALL ~ DELAY
CALL DELAY

PASSWORD FOR STUDENT

;#2100H

;#2120H

;#2140H

; #2160H

;#2180H

;NO DATA STUDENT
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PAS CALL  LCD_CLEAR
CALL  LCD_TAB
CALL LCD_TAB_10
KEY PASS2: MOV R1, #68H
MOV R2, #04H
MOV PO, #9DH
CALL LCD_SET
CALL LCD _DIS
KEY_ PASS3: JB INT1,$
CALL KEY_IN
MOV A, R5
MOV @R1,A
INC R1
MOV PO, #'*!
CALL  LCD_DATA
DJNZ  R2,KEY PASS3
CALL  LCD_DIS1
JB INT1,S
CALL  KEY_ENT
CALL  COMPAR BUF
RET
; WAIT KEY ENTER,EXIT,DEL .
KEY_ ENT: CALL  KEY_IN
CJNE  R7,#O0FCH,KEY EXIT ;PERSS *
RET
KEY EXIT: CJNE  R7,#0F1H,KEY DEL ;PRESS 2
CALL  LCD_CLEAR
JMP MAIN
KEY DEL: CJNE  R7,#0F3H,KEY ENT :PRESS 3
MOV PO, #9DH
CALL  LCD_SET
CALL  LCD_TAB_ 3
JMP KEY_ PASS2
KEY_ ENT1: CALL  KEY_IN
CJINE  R7,#0FCH,KEY DEL1 ;PRESS *
RET
KEY DELL: CJNE  R7,#0F3H,KEY ENT1 ; PRESS 3
MOV PO, #9EH
CALL  LCD_SET
CALL  LCD_TAB 3
JMP KEY NUMB
; PRESS NUMBER IC ,
4 2 4
KEY NUMB: CALL  LCD_CLEAR
CALL LCD_TAB
CALL LCD _TAB_ 5
MOV PO, #9EH
CALL  LCD_SET
CALL  LCD_DIS
KEY_NUMB1: JB INT1,$
CALL KEY IN
SETB C ;A >= 9
MOV A, R5
SUBB A, #39H
Jc DIGIT_OK2
JMP KEY_ NUMB1
DIGIT_OK2: CLR € ; A<=17?
MOV A,R5
SUBB A, #30H
JNC DIGIT OK3
JMP KEY_NUMB1
DIGIT_ OK3: CJNE R5,#'1',KEY 2 9 ; KEY 1 - 9
MOV A,R5
MOV R6,A
MOV PO,A
CALL  LCD_DATA
KEY NEW1: JB INT1,S
B CALL KEY IN
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CJNE R5,#'*',KEY_NEW

CALL  LCD_DIS1

JMP KEY 111
KEY NEW: SETB C

MOV A,RS

SUBB A, #36H

Jc DIGIT OK4

JMP KEY_NEW1
DIGIT OK4: CLR C

MOV A,R5

SUBB A, #30H

JNC DIGIT OKS5

JMP KEY_ NEW1
DIGIT OK5: MOV A,R5

MOV PO, A

CALL  LCD_DATA

CALL  LCD_DIS1

MOV A, #11H

ADD  A,RS

MOV R6,A

JMP KEY 222
KEY 2 9: MOV  A,R5

MOV R6,A

MoV PO, A

CALL  LCD_DATA

CALL  LCD DIS1
KEY 222: JB INTI, $

CALL  KEY IN

CALL  KEY ENT1
KEY 111: CALL ~ SEND_ SLAVEl

MOV A,R6

CALL  SEND

JMP RECIV_SENSOR
; PRESS AMOUNT IC ;
KEY AMT: CALL ~ LCD_TAB 6
KEY AMT1: MOV R2, #01H

MOV PO, # 9EH

CALL  LCD_SET

CALL  LCD DIS
KEY AMT2: JB INTI,$

CALL ~ KEY IN

SETB C

MOV A,RS5

SUBB A, #33H

Jc DIGIT OK

JMP KEY_ AMT1
DIGIT OK: CLR C

MOV A,R5

SUBB A, #31H

JNC DIGIT OK1

JMP KEY_AMT1
DIGIT OK1: MOV A,R5

MOV A,R5

MOV R6,A

MOV PO,A

CALL  LCD_DATA

DJNZ  R2,KEY AMT2

CALL  LCD_DIS1

CALL  KEY_IN

CALL  KEY_ENT2

CALL  SEND_SLAVEL

MOV A,R6

CALL  SEND

RET
; ;
; SAVE DATA FORM KEY :
5 TO RAM 68H - 6BH ;
KEY BUF: MOV AR5

MOV @RL, A

INC R1

;EDIT

; A >=5

; A <=0 7
; KEY 0 - 5
; A >= 372
; A<=127

’

(A <= 3) AND (A >=

1)
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MOV PO,A

CALL LCD_DATA

RET
; COMPAR DATA RAM ADDRESS H
; 64H - 67H TO 68H - 6BH ;
L S S ;
COMPAR_BUF: MOV R2,#04H

MOV RO, #64H

MOV R1, #68H
COMPAR_BUF1: MOV A, @RO

CLR Cc

SUBB A,@RL

CJNE A, #00H, SUB_NO

INC RO

INC R1

DJNZ R2,COMPAR_BUF1

CALL KEY_NUMB

RET
SUB_YES: CALL LCD_TAB ;

CALL LCD_TAB_5

RET
SUB_NO: CALL LCD_TAB H

CALL  LCD_TAB_4

CALL DELAY

CALL DELAY

CALL LCD_CLEAR

JMP MAIN
; NO IC i
SUB3 CALL LCD_CLEAR b

CALL LCD_TAB

CALL LCD_TAB_7
SUBB32: JB INTO, S

CALL KEY_IN

CJINE R5,#'1',SUB31

JMP SUB4
SUB31 CJINE R5,#'2', SUBB32

JMP MAIN
; INITIAL LCD ;
LCD_INIT: MOV PO, #38H

CALL  LCD_SET

MOV PO, #38H

CALL LCD_SET

CALL LCD_ETM

CALL  LCD_DISl

CALL LCD_CLEAR

RET
o SET LCD OR SET ADDRESS ;
LCD_SET: CLR RS

CLR RW

SETB EN

CALL LCD_BUSY

CLR EN

RET
e ;
; WIRTE DATA ;
LCD_DATA CLR EN

SETB RS

CLR RW

SETB EN

CALL LCD_BUSY

CLR EN

SETB RS

CLR RW

PASSWORD YES

PASSWORD NO
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H CHECK BUSY FLAG i

CLR RS

SETB RW

MOV PO, #0FFH

SETB  EN

JB P0.7,$

RET
: CLEAR DISPLAY ;
T T o T T T T e o T T s P T o o S e e 8 ;
LCD_CLEAR: MOV PO, #01H

CALL  LCD_SET

RET
; ENTRY MODE ”
7 - INC DD RAM ADDRESS AUTO 7
; - MOV DATA CURSOR SHIFT ;
LCD_ETM: MOV PO, #06H

CALL ~ LCD_SET

RET
F DISPLAY ON/OFF CONTROL 5
; - DISPLAY ON ;
? - CURSOR ON ;

; - CURSOR  ON/OFF ;

LCD_DIS: MOV PO, #0FH

CALL  LCD_SET
RET

LCD DIS1: MOV PO, #0CH
CALL  LCD_SET
RET

; WIRTE KMITL ED.ENGINEER 20 )

LCD_TAB: MOV PO, #80H
CALL  LCD_SET
RET

LCD TAB 1: MOV DPTR, #TAB1
CALL ~ LCD_WR
RET

LCD_TAB 2: MOV DPTR, #TAB2
CALL  LCD_WR
RET

LCD_TAB_3: MOV DPTR, #TAB3
CALL  LCD_WR
RET

LCD_TAB_4: MOV DPTR, #TAB4
CALL  LCD_WR
RET

LCD TAB 5: MoV DPTR, #TABS
CALL  LCD_WR
RET

LCD_TAB 6: CALL  LCD_CLEAR

MOV DPTR, #TAB6
CALL  LCD_WR

RET

LCD_TAB_7: MOV DPTR, #TAB7
CALL  LCD_WR
RET

LCD_TAB_8: MOV DPTR, #TABS
CALL  LCD_WR
RET

LCD_TAB_9: MoV DPTR, #TAB9
CALL  LCD_WR
RET

LCD_TAB 10: MoV DPTR, #TAB10
CALL  LCD_WR
RET

LCD TAB_11l: MOV DPTR, #TAB11

;

CURSOR OFF

;PO SET LINE OR ADDRESS

TO 80H
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LCD_TAB_12:

LCD_TAB_13:

LCD_TAB_14:

LCD_TAB_15:

LCD_TAB_16:

LCD_TAB_17:

LCD_TAB 18:

LCD_TAB_19:

LCD_TAB_20:

LCD_TAB 21:

LCD_TAB_22:

LCD_TAB_23:

LCD_TAB_24:

LCD_WR:

LCD_WR1:

DELAY:

DELAY1:

DELAY2:

DELAY3:
Z1:
22:

CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MoV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
MOV
CALL
RET
CLR
MOvC
CJNE
RET
MOV
CALL
INC
SJMP

MOV
CALL
CALL
CALL
CALL
CALL
CALL
RET
MOV
DJINZ
NOP
NOP
DJNZ
RET
MOV
DJNZ
DJNZ
RET
MOV
MOV
DJNZ
DJINZ
RET

LCD_WR

DPTR, #TABI12
LCD_WR

DPTR, #TAB13
LCD_WR

DPTR, #TAB14
LCD_WR

DPTR, #TAB15
LCD_WR

DPTR, #TAB16
LCD_WR

DPTR, #TAB17
LCD_WR

DPTR, #TAB18
LCD_WR

DPTR, #TAB19
LCD_WR

DPTR, #TAB20
LCD_WR

DPTR, #TAB21
LCD_WR

DPTR, #TAB22
LCD WR

DPTR, #TAB23
LCD_WR

DPTR, #TAB24
LCD_WR

A
A, @A+DPTR
A, #00H, LCD_WR1

PO, A
LCD_DATA
DPTR
LCD_WR

R4, #00H
DELAY1
DELAY1
DELAY1
DELAY1
DELAY1
DELAY1

R3, #00H
R3,$

R4,DELAY1

R3,#100
R3,$
R4, DELAY?2

R7,#1FH
R6, #0FFH
R6,22
R7,21
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DELAY4:
Z11:
212:
213:

DELAYS5:
Z221:
222:
223:

R7, #0RH
R6, #0FFH
R5, #0FFH
RS, 213
R6,212
R7,7211

R7, #05H
R6, #OFFH
R5, #OFFH
R5, 723
R6, 222
R7,221

SEND_SLAVEL:

SEND SLAVE2:

TAB1:

TAB2:

TAB3:

TAB4:

TABS:

TABG6:

TAB7:

TAB8:

DB
DB
DB
DB

DB
DB
DB
DB

DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB

1

1

ED. ENGINEER 20

1)

DISTRIBUTOR
AUTOMATIC IC
CARD

*% KMITIL **

PASSWORD:

ID:

*)ENT

2)EXIT

2)EDIT '

3)DEL'

EXIT TO MAIN MENU '

PASSWORD ERROR

k% KMITL **

'NUMBER IC:

'*)ENT

*% KMITL **

'AMOUNT 1IC:

' *)ENT

1

*% KMITL **

1) NEW NUMBER IC

SORRY NO IC

2)EXIT

*% RMITL **
THANK YOU

1

PRESS NUMBER IC '
3)DEL'

PRESS AMOUNT IC '
3)DEL'

WAIT RECEIVE IC '

, 00H

,00H

, 00H

,00H

, 00H

,00H

,00H
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TAB9:

TAB1O:

TAB11:

TAB12:

TAB13:

TAB14:

TAB15:

TAB16:

TAB17:

TAB18:

TAB19:

TAB20:

TAB21:

TAB22:

TAB23:

DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

%% KMITL, %
1Dz
DRAW ST. CARD

** KMITL **

' PASSWORD:

PRESS PASSWORD

v

'*)ENT 2)EXIT 3)DEL'

** KMITL **
EXIT TO PROGRAM
NO DATA STUDENT

AMOUNT IC

59 6) 7) 8)
1) 2) 3) 4)

(*)NEXT  (1)DOWN

AMOUNT IC

'13)..14) 15) 16)

v

N Loy + 8/, 12)

(*) NEXT = (2)UP

ENTER PASSWORD
# ##

*) ENTER
1) CHECK CODE
3) NEW PASSWORD
2) ADD NEW CODE
4) EXIT

& ) SHECKIITTF

CODE:
PERSONNEL:

*) EXIT

" INCORRECT "
" PASSWORD "

** KMITL **
EXIT TO PROGRAM
NO DATA STUDENT

PERSONNEL
NUMBER (1-5) :
EDIT DATA

PERSONNEL
NUMBER(1-5) :
EDIT DATA 1IC

*)ENT 2)EXIT 3)DEL

*% KMITL **

ID:

DRAW ST. CARD
*) ENTER

NEW PASSWORD
## #HH

*) CANCEL

1

'

,00H

,00H

, 00H

, 00H

, 00H

', 00H

. 00H

, 00H

, 00H

, 00H

, 00H

, 00H

,00H

,00H
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DB ' CONFIRM PASSWORD '
DB ! ## ## !
DB 1 1]
DB ' *) CANCEL ', 00H
TAB24:
DB ' FAILED...! '
DB ' NEW PASSWORD '
DB 1 1
DB ' NOT CONFIRM ', 00H
BARCODE : SETB  BARBIT
CALL  BARIN
CALL  BARCV
Jc BARCODE
RET
; BARCV SUB 2
; CONVERT RAW-DATA TO ASCIT ;
; IN = BARBUF 3
; OUT = BAROUT,CY ;
; REG = A,B,RO,R2,R3, DPTR ;
BARCV: MOV DPTR, $BARBUF
MOVX  A,@DPTR
MOV B, #2
MUL AB
MOV B,A ;STD. COMPARE
MOV DPTR, $BARBUF+1 ;CHECK FORWARD OR REVERSE
MOVX  A,@DPTR
CJNE A,B,$+3
I BARRV
MOV DPTR, #BARBUF ; FORWARD
MOV RO, # BAROUT
BARCV1: MOV R2,#9 ;DIGIT LOOP
MOV R3, 40
BARCV2: MOVX A, @DPTR
CJNE A, #0FFH, BARCV3
SJMP  BARCVE
BARCV3: CJNE A,B,S$+3
CPL C
MOV A,R3
RLC A
MOV R3,A
INC DPTR
DJNZ  R2,BARCV2
INC DPTR ;SKIP 0 BETWEEN DIGIT
CALL  BARTB
Jc BARCVE
CJNE A, #'*',BARCV4
CJNE RO, #BAROUT, BARCV35
SJMP  BARCV1 #IS * START
BARCV35: MOV @RO, #0DH
CLR ol
RET ;EXIT OK
BARCV4 : MOV @RO, A
INC RO
SJMP  BARCV1
BARCVE: SETB C
RET ;EXIT ERROR
BARRV: MOV DPTR, #BARBUF j***% REVERSE **%%
MOV RO, #BARREV
BARRV1: MOV R2,#9 ;DIGIT LOOP
MOV R3,#0
BARRV2: MOVX  A,@DPTR
CJNE A, #0FFH, BARRV3
SJMP  BARRVE
BARRV3: CJNE A,B,S$+3
CPL @
MoV A,R3
RRC A

MOV R3,A
INC DPTR
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DJNZ R2,BARRV2
INC DPTR ;SKIP 0 BETWEEN DIGIT
MOV A,R3
RLC A
MOV R3,A
CALL BARTB
Jc BARRVE
CJNE A, #'*',BARRV4
CJNE RO, #BARREV, BARRV35
SJMP BARRV1 ;IS * START
BARRV35: MOV R1, #BAROUT ;LOAD BARREV TO BAROUT
DEC RO
BARRV37: CJNE RO, #BARREV-1, BARRV38
MOV @R1, #0DH
CLR €
RET ;EXIT OK
BARRV38: MOV A, @RO
MOV @R1,A
DEC RO
INC R1
SJMP BARRV37
BARRV4 : MOV @RO, A
INC RO
SJMP BARRV1
BARRVE: SETB €
RET ;EXIT ERROR
: BARTB SUB ;
: BARCODE LOOKUP TABLE H
: IN = R3,CY (CODE39) H
; OUT = A,CY (ASCII) ;
i REG = A H
BARTB PUSH DPH
PUSH DPL
MOV DPTR, #BARTBX
Jc BARTB1
MOV DPTR, #BARTBY
BARTB1: CLR A ; TABLE
MOVC  A,@A+DPTR
CJINE A, #0FFH, BARTB2
SJMP BARTBE
BARTB2: CLR c ; COMPARE
SUBB A,R3
Jz BARTBS
INC DPTR
INC DPTR
SJMP BARTB1
BARTBE: SETB o, ;EXIT ERROR
POP DPL
POP DPH
RET
BARTB5: INC DPTR ; COMPARE OK
CLR A
MOVC A, QA+DPTR
CLR c
POP DPL
POP DPH
RET ;EXIT OK
BARTBX: DB 00100001B,'1" ;BIT 9 = 1 TABLE
DB 01100000B,'3"
DB 00110000B,'S5"
DB 00100100B,'8"
DB 00001001B,'A"
DB 01001000B,'C"
DB 00011000B,'E"
DB 00001100B, 'H'
DB 00000011B, 'K"
DB 01000010B, 'M!'
DB 00010010B,'0"
DB 00000110B,'R'
DB 10000001B,'U"
DB 11000000B, 'W"
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DB 100100008, 'Y’
DB 100001008, '."
DB OFFH
BARTBY: DB 001101008, '0" ;BIT 9 = 0 TABLE
DB 01100001B, '2"
DB 00110001B, '4"
DB 011100008, '6"
DB 00100101B, '7"
DB 011001008, '9"
DB 01001001B, 'B"
DB 00011001B, 'D"
DB 010110008, 'F"
DB 00001101B, 'G"'
DB 010011008, 'I"
DB 000111C08,'J"
DB 01000011B, 'L"
DB 00010011B, 'N"
DB 010100108, 'P'
DB 000C0111B, 'Q"
DB 010001108, 'S"
DB 000101108, 'T"
DB 11000001B, 'V
DB 10010001B, *X"'
DB 110100008, '2"
DB 10000101B, '~
DB 110001008, " !
DB 100101008, "*!
DB 101010008, 's"
DE 101000108, '/
DB 10001010B, '+'
DB 00101010B,'$"
DB OFFH
; BARIN SUB ;

H READ BAR CODE TO BARBUF ;
; OUT = BATBUF ;
i REG = A,R2,DPTR 7

BARIN: MOV DPTR, #BARBUF
JB BARBIT, $ JWAIT FOR FIRST PULSE
JNB BARBIT, §
BARIN1: CLR A ; BACK BAR
BARIN2: CALL BARDL
INC A
JZ BARINS
JB BARBIT, BARIN2

MOVX @DPTR, A
INC DPTR

CLR A ;WHITE BAR
BARIN3: CALL BARDL

INC A

Jz BARINS

JNB BARBIT, BARIN3
MOVX @DPTR, A

INC DPTR

SJIMP BARIN1

BARINS: MOV A, #0FFH
MOVX  @DPTR,A
RET
BARDL: MOV R2,#8 ;DELAY SUB.
DJNZ R2,$
RET
END

310 2.7 TWsunsumvgululasaeuInsamesudn
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H AUTOMATIC IC DISTRIBUTOR

[ ID.ED.ENGINEER 20
; PROGRAM SOLINIOD & SENSOR
i e i e e o
ORG 0000H
e e e e o e
; SET_SERIALPORT
MOV SCON, #52H
MOV TMOD, #20H
MOV TH1, #0FDH
SETB TR1

MOV
MOV
CALL
CJNE
CALL
SJMP

éHECK_O: MOV
CHECK 1: MOV
CHECK 2: MOV
CHECK_3: MOV
CHECK_4: MOV
CHECK_5: MoV
CHECK_6: MOV
CHECK_7: MOV
CHECK_8: MOV
CHECK_9: MOV

CHECK_A: MOV

RO, #'S', MAIN
RECIV
CHECK_0

A,4'0',CHECK 1
SUB_0

A, RO

A

A, #'1',CHECK 2
UB 1

A, RO

a
A,#'2',CHECK 3
SUB 2

A, RO

A

A, #'3',CHECK 4
SUB_3

A, RO

A

A, #'4',CHECK_ 5
SUB_4

A, RO

A

A, #'5',CHECK 6
SUB 5

A, RO

A

A, 4'6',CHECK 7
SUB_6

A, RO

a

A, #'7',CHECK_8
SUB_7

A, RO

A
A,#'8',CHECK_9
SUB_8

A, RO

A

A, #'9',CHECK_A
SUB_9

A, RO

A

A, #'A',CHECK B
SUB A

7ZCHECK™'S!
;RECIV NUMBER IC
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CHECK B: MOV A, RO
DEC a
CJINE A, #'B',CHECK_C
JMP SUB_B
CHECK_C: MOV A,RO
DEC a
CJNE A, #'C',CHECK D
JMP SUB_C
CHECK_D: MOV A,RO
DEC a
CJNE A, #'D',CHECK E
JMP SUB_D
CHECK_E: MOV A, RO
DEC A
CJNE A,#'E',CHECK F
JMp SUB_E
CHECK_F: MOV A,RO
DEC A
CINE A, #'F',MA
JMP SUB_F

MA: JMP MATN
3 SUBRUTINE ;
SUB_0: CALL  SENSOR 1

JB ACC.0,IC 0

CALL  PUT 1
JMP MAIN

IC_0: CALL  PUT 2

L _00: CALL ~ RECIV
CINE RO, #'S',L 00 ;CHECK 'S’
CALL  RECIV
CJNE RO, #'1',I_01 ;IC 1 TOU
CPL P1.0

CALL DELAY
CPh BT
JMP MAIN
L 01: CJINE RO, #'2',L 00 ;IC 2 TOU
CPL P11®
CALL DELAY

CPL P1.0
CALL DELAY
CPL P1.0

CALL  DELAY

CPL P1.0

JMP MAIN
SUB_1: CALL  SENSOR_1

JB ACC.1,IC_ 1

CALL  PUT 1

JMP MAIN

IC 1: CALL PUT_2

L 10: CALL RECIV
CJNE RO, #'S',L_10 ;CHECK 'S'
CALL RECIV
CJNE RO, #'1',L_11 ;IC 1 TOU
CPL Pl.l

CALL DELAY
CPL Pl.1
JMP MAIN

L 11: CJINE RO, #'2',L 10 ;IC 2 TOU
CPL Pl.:1
CALL DELAY
CPL P11

CALL DELAY
CPL Pl.1
CALL DELAY

CPL P1.1

JMP  MAIN
SUB_2: CALL  SENSOR 1

JB ACC.2,IC 2

CALL  PUT 1

JMP  MAIN

Ic 2: CALL  PUT 2
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SUB 4:

, 215

. 31:

CALL
CJINE
CALL
CJINE
CPL

CALL
CALL
CPL

CJNE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL

CALL
JB
CALL
JMP
CALL
CALL
CJINE
CALL
CJINE
CPL
ACALL
CALL
CPL
JMP
CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL
JMP
CALL
JB
CALL
JMP
CALL
CALL
CJNE
CALL
CJNE
CPL
ACALL
CALL
CPL

CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL
JMP

RECIV
RO, #'S',L_20
RECIV

RO, #'1',L_21
P1.2

DELAY

DELAY

P1.2

MAIN

RO, #'2',L_20
P1.2

DELAY

DELAY

P1.2

DELAY

DELAY

P1.2

DELAY

DELAY

P1.2

MAIN
SENSOR_1
ACC.3,1IC 3
PUT 1

MAIN

PUT 2

RECIV

RO, #'S',1_30
RECIV

RO, #'1',L,31
P1.3

DELAY

DELAY

P1.3

MAIN

RO, #'2",1_30
P1.3

DELAY

DELAY

P1.3

DELAY

DELAY

P1.3

DELAY

DELAY

P1.3

MAIN
SENSOR_1
ACC.4,IC_4
PUT 1

MAIN

PUT_2

RECIV

RO, 4'S',L_40
RECIV

RO, #'1',L 41
P1.4

DELAY

DELAY

P1.4

MAIN

RO, #'2',L_40
P1.4

DELAY

DELAY

Pl.4

DELAY

DELAY

P1.4

DELAY

DELAY

Pl.4

MAIN

;CHECK 'S'

;IC 1 TOU

;IC 2 TOU

; CRECKp=48

:IC 1 TOU

SLREL U OU

;CHECK 'S'

;IC 1 TOU

;IC 2 TOU
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SUB_5:

: 5l

- 11

CALL
JB
CALL

CALL
CALL
CJNE
CALL
CJNE
CPL
CALL
CALL
CPL
JMP
CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL
JMP
CALL
JRB
CALL

CALL
CALL
CJINE
CALL
CJINE
CPL
CALL
CALL
CPL
JMP
CJNE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL

CALL
JB
CALL

CALL
CALL
CJINE
CALL
CJINE
CPL

CALL
CALL
CPL

CJINE
CPL

CALL
CALL
CPL

CALL
CALL

SENSOR_1
ACC.5,IC_5
PUT 1

MAIN

PUT 2

RECIV

RO, #'S',L_50
RECIV

RO, #'1',L 51
P1.5

DELAY

DELAY

P1.5

MAIN

RO, %'2',1_50
P1.5

DELAY

DELAY

Pi.5

DELAY

DELAY

P1.5

DELAY

DELAY

P1.5

MAIN
SENSOR_1
ACC.6,IC_6
PUT 1

MAIN

PUT 2

RECIV

RO, #'S',L_60
RECIV

RO, #'1',L 61
PLl.6

DELAY

DELAY

P1.6

MAIN

RO, #'2',L 60
P1.6

DELAY

DELAY

P1.6

DELAY

DELAY

P1.6

DELAY

DELAY

P1.6

MAIN
SENSOR_1
ACC.7,1C T
PUT_1

MAIN

PUT 2

RECIV

RO, #'S',L_70
RECIV

RO, #'1',L 71
P1.7

DELAY

DELAY

P1.7

MAIN

RO, #'2',L_70
P1.7

DELAY

DELAY

P1.7

DELAY

DELAY

;CHECK 'S’

;IC 1 TOU

+IC 2 TOU

HEHECKASS '

ALEALNTQU

? 1C | ST QB

;CHECK 'S'

;IC 1 TOU

;IC 2 TOU
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SUB_A:

CPL
CALL
CALL
CPL

CALL
JB
CALL
JMP
CALL
CALL
CJINE
CALL
CJNE
CPL
CALL
CALL
CPL
JMP
CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL

CALL
JB
CALL

CALL
CALL
CJNE
CALL
CJINE
CPL

CALL
CALL
CPL

CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CBL
CALL
CALL
CPL

CALL
JB
CALL
JMP
CALL
CALL
CJINE
CALL
CJNE
CPL
CALL
CALL
CPL

CJNE

P1.7

DELAY

DELAY

P1.7

MAIN
SENSOR_2
ACC.0,IC_8
PUT_1

MAIN

PUT_2

RECIV

RO, #'S',L_80
RECIV

RO, #'1',L 81
P2.9

DELAY

DELAY

P2.0

MAIN

RO, #'2',L_80
P2.0

DELAY

DELAY

P2.0

DELAY

DELAY

P2.0

DELAY

DELAY

p2.0

MAIN
SENSOR_2

7 Yeleomimuelly
PUT_1

MAIN

PUT_2

RECIV

RO, #'S',L 90
RECIV

RO, #'1',L_91
P2l

DELAY

DELAY

p2.1

MAIN

RO, #'2',L_90
p2.1

DELAY

DELAY

P2.1

DELAY

DELAY

P2.1

DELAY

DELAY

p2.1

MAIN
SENSOR_2 |
ACC.2,IC_A
PUT_1

MAIN

PUT_2

RECIV

RO, #'S',L_AO
RECIV

RO, #'1',L_Al
P2.2

DELAY

DELAY

P2.2

MAIN

RO, #'2',L_A0

;CHECK 'S'

;IC 1 TOU

;IC 2 TOU

;CHECK 'S’

;IC 1 TOU

;7 IC 2 TOU

;CHECK 'S'

;IC 1 TOU

;IC 2 TOU




130

CPL

SUB_B:

Ic

SUB_C:

_Cl:

SUB_D:

IC

1

D:

P2.

CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL

CALL
JB
CALL

CALL
CALL
CJINE
CALL
CJNE
CPL
CALL
CALL
geL
JMP
CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL

CALL
JB
CALL

CALL
CALL
CJUNE
CALL
CJINE
CPL
CALL
CALL
CPL
JMP
CJINE
CPL
CALL
CALL
CPL
CALL
CALL
CPL
CALL
CALL
CPL
JMP
CALL
JB
CALL

CALL
CALL
CJINE
CALL
CJINE

DELAY

DELAY

p2.2

DELAY

DELAY

P2.2

DELAY

DELAY

P2.2

MAIN
SENSOR_2
ACC.3,IC_B
PUT_1

MAIN

PUT_2

RECIV

RO, #'S',L_BO
RECIV

RO, #'1',L_Bl
P2.3

DELAY

DELAY

P2.3

MAIN

RO, #'2',L_BO
P2.3

DELAY

DELAY

P2.3

DELAY

DELAY

p2.3

DELAY

DELAY

P2.3

MAIN
SENSOR_2
ACC.4,IC.C
PUT_1

MAIN

PUT_2

RECIV

RO, #'S',L_CO
RECIV

RO, #'1',L Cl
P2.4

DELAY

DELAY

P2.4

MAIN

RO, #'2',L_CO
P2.4

DELAY

DELAY

P2.4

DELAY

DELAY

P2.4

DELAY

DELAY

P2.4

MAIN
SENSOR_2
ACC.5,IC D
PUT_1

MAIN

PUT_2

RECIV

RO, #'S',L_DO
RECIV

RO, #'1',L D1

;CHECK 'S"

;IC 1 TOU

¢ DOngz YTOU

;CHECK 'S

;IC 1 TOU

:IC 2 TOU

;CHECK 'S'

;IC 1 TOU
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CINE RO,%#'S',L DO
CALL RECIV
CJNE RO,#'1',L D1
CPL P2.5 -
CALL  DELAY
CALL DELAY
CPL P2.5
JMP MAIN
L_D1: CIJNE RO, 4'2',L DO
CPL P2.5
CALL DELAY
CALL DELAY
(2L P2.5
CALL DELAY
CALL  DELAY
CPL P2.5
CALL DELAY
CALL DELAY
CPL P2.5
JMP MAIN
SUB_E: CALL ~ SENSOR 2
JB ACC.6,IC_E
CALL  PUT 1
JMP MAIN
IC_E: CALL  PUT 2
L EO: CALL  RECIV
CJNE RO, #'S',L_EO
CALL  RECIV
CJNE RO, #'1',L E1
CPL P2.6
CALL  DELAY
CALL  DELAY

CPL P2.6
JMP MAIN
L_El: CJINE RO, #'2',L_EO

CPL P2.6
CALL  DELAY
CALL ~ DELAY
CPL P2.6
CALL  DELAY
CALL  DELAY
CPL P2.6
CALL  DELAY
CALL  DELAY
CPL P2.6
JMP MAIN
SUB_F: CALL  SENSOR 2
JB ACC.7,IC_F
CALL  PUT_1
JMP MAIN
IC F: CALL  PUT_2
L_FO: CALL  RECIV
CJNE RO, #'S',L_FO
CALL  RECIV
CJNE RO, #'l',L_F1
CPL P2.7
CALL  DELAY
CALL  DELAY

CPL  P2.7
JMP  MAIN
L_Fl: CJNE RO, #'2',L_FO

CPL P2.7
CALL DELAY
CALL DELAY
CPL P2.7
CALL DELAY
CALL DELAY
CPL P2.7
CALL DELAY
CALL DELAY
CPL pP2.7

;CHECK 'S’

;IC 1 TOU

;IC 2 TOU

;CHECK 'S'

;IC 1 TOU

A 22\ BOU

;CHECK 'S'

;IC 1 TOU

;IC 2 TOU
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; SENSOR 0 - 7 i
SENSOR_1: SETB  RD

CLR WR

MOV A, PO

RET
; SENSOR 8 - 15 ;
SENSOR_2:

SETB  WR

CLR RD

MOV A, P0

RET

RECIV CLR INTO
JNB RI,$
CLR RI
MOV A, SBUF
MOV RO,A
RET
; RECIVER ENTER 2
ENT: CALL  RECIV
CJINE RO, #'3', ENT ;ENTER
RET
[Aatetaietaisiotnint o Afpteiainted Sf Sie e W 2 U WS y
; SEND DATA ;
CTTTTTTTT R O R Ii0909C N = A ) ;
PUT SETB  INTO
MOV A, RO
JNB TI,$
CLR TI
MOV SBUF, A
RET
PUT 1: SETB  INTO
MOV A, #'N! ;NO IC SEND 'N'
MOV RO,A
ACALL PUT
RET
PUT 2: SETB  INTO
MOV A4y ;YES IC SEND 'Y'
MOV RO,A
ACALL PUT
RET
DELAY: MOV R4, #0FFH
LOOP2: MoV RS, #0FFH

DJNZ R5,$
DJNZ  R4,LOOP2

END

¥ ® a’
517 2.8 Tdsunuarugumsiauves laauesa
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Features

« Compatible with MCS-51™ Products

« 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— SPI Serial Interface for Program Downloading
~ Endurance: 1,000 Write/Erase Cycles

2K Bytes EEPROM
— Endurance: 100,000 Write/Erase Cycles

4.0V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

256 x 8-bit Internal RAM -

32 Programmable I/O Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Serial Channel

SPI Serial Interface

Low Power ldle and Power Down Modes

Interrupt Recovery From Power Down

- Programmable Watchdog Timer

Dual Data Pointer

Power Off Flag

s s s e s s 6 o s e @ .

Description

The AT89S8252 is a low-power, high-performance CMOS 8-bit microcomputer with
8K bytes of Downloadable Flash programmable and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel's high density nonvol-
atile memory technology and is compatible with the industry standard 80C51 instruc-
tion set and pinout. The on-chip Downloadable Flash allows the program memory to
be reprogrammed in-system through an SPI serial interface or by a conventional non-
volatile memory programmer. By combining a versatile 8-bit CPU with Downloadable
Flash on a monolithic chip, the Atmel AT89S8252 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

The AT8958252 provides the following standard features: 8K bytes of Downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watch-
dog timer, two Data Pointers, three 16-bit timer/counters, a six-vector two-level inter-
rupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT89S8252 is designed with static logic for operation down to zero fre-
quency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
tem to continue functioning. The Power Down Mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The Downloadable Flash can be changed a single byte at a time and is accessible
through the SP!I serial interface. Holding RESET active forces the SPI bus into a serial
programming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

ATMEL

8-Bit
Microcontroller
with 8K Bytes
Flash

AT89S58252

0401D-A-12/97

4-105
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Pin Configurations

PDIP
A=
2P0 «wpvce
mEx P10 2 391 P0.0(ADO)
P1203 38[1P0.1 (ADY)
P13Q4 371[3P02(AD2)
ESP14gs 361 P03 (AD3)
™osn P15 6 3511 P04 (AD4)
Mis0)P1.6C] 7 [P0 5 (ADS)
(scK) P11 8 33[3 P06 (ADS)
RSTQ9 2{1P0.7(ADT)
RxD) P30 10 31 pEAvee
MD)PIIG 11 %[0 ALEFRTG
(R P32 12 201 FSER
WTe3sd 28[1P2.7 (A15)
o) P34 14 211P26 (A1)
aye3sgas 26[1P25(A13}
"R P36 16 25[1P24(A12)
@M P3IQ 17 24[P23(A11)
xTa2q 18 23[31P22(A10)
XTALY (G 18 2203P2.1(A9)
GNo O 20 21D P20(A8)
PQFP/TQFP

8

=

g

3
(mosh P15 33[1P0.4 (ADY)
MisO) P16 02 32 JP0.5 (ADS)
(sck P73 31[1P0.6 (AD6)
RSTQ4 30[1P0.7 (ADT)
(RXD)P3OCS 29 PEANVPP

(Telal] 26 NC

mo)P3107 27 D ALEFRTG
(iNTO)P320]8 26 JFSEN
(RT)P3a0e 25[0P2.7 (A15)
oy P34 10 24[1P2.6 (A1)
TyP3sg1t 23[1P2:5 (A13)

aow o

________ ]

[spegs) 5]

©~ o -

FEx &

& &

EE <

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional /0 port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. !n this mode, PO has internal pul-
lups.

4-106

[1 PO 4 (AD4)
1 P0.5 (ADS)
2 P0.6 (AD6)

D P27 (A15)
[ P26(A14)
nP25a13)

Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timer/counter 2 external
count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1/T2EX), respectively.
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Block Diagram

-------------------------------- fi it

P0.0 - PO.7

P20 - P27

R

Ve
PORT 0 DRIVERS PORT 2 DRIVERS
GO - X T A T
— A4 Y
= RAM ADDR. PORT 0 PORT 2
+ | EEPROM REGISTER [P RAM LATCH LATCH FLASH <
. T y K T l
: v Yy Y A\ h 4
: A T
LA -
: 5 STACK 'ADDRESS
: REGISTER ACC EONIER REGISTER F
4 k4
. <—>»  BUFFER ([4—>
] ™P2 TMP1
' PC
: by INCREMENTER [4%
! INTERRUPT, SERIAL PORT,
g AND TIMER BLOCKS
1 A 3 A
: PROGRAM [,
! PSW COUNTER
: h
PSEN <—
T PR, TIMING
ALE[PROG <——] AND IN&EISEJS%EI&N <« Y - Y © > DPTR b —
EA I Vpp — | CONTROL
RST ——¥
: A A Y Y Y
. WATCH PORT 3 PORT 1 SPI PROGRAM
: DOG LATCH LATCH port [“* “locic
H X K K
: Y
: osc 4 y 4
. I PORT 3 DRIVERS ]4— l PORT 1 DRIVERS ]
-] T K
¢+ Y'Y v b v i vy i Yyvy

P30 - P37

AIMEL

P10 - P17

4-107
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AIMEL

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured

as the SPI slave port select, data input/output and shift N -
clock input/output pins as shown in the following table. PortFin Hierunte Fanctons
P3.0 RXD iali
Port Pin Alternate Functions {sedatinput pon)
P3.1 TXD ial rt
P1.0 T2 (external count input to Timer/Counter 2), {serial sutpatipord)
clock-out P3.2 \TO (external interrupt 0)
P1.1 T2EX (Timer/Counter 2 capture/reload trigger P33 INT1 (external interrupt 1)
2ndlheetion cootrol P34 TO (timer O external input)
P4 S5 (Sleve port seledt inpil] P35 T1 (timer 1 external input)
P15 MOSI (Master data output, slave data input pin P36 WR (external data memory write strobe)
for SPI channel) -
P16 MISQ (Master data input, slave data output pin il PNt data ciemory read strobe)
for SPI ch. | 3
r annel) RST
P17 SCK (Master clock output, slave clock input pin Reset input. A high on this pin for two rmachine cycles while
for SP1 channel) the oscillator is running resets the device.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Paort 2 is an 8-bit bidirectional /O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins, they are pulled high by
the intemal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (I, ) because of the internal puilups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.
Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8 bit bidirectional I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the internal pui.ups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (1, ) because of the pullups.

Port 5 also serves the functions of various special features
of the AT89S8252, as shown in the fcllowing table.

Port 3 also receives some control signals for Flash pro-
gramming and verification.

4-108

ALE/PROG

Address Latch Enable is an output pulse for latching the
low byte of the address during accesses to external mem-
ory. This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
the oscillator frequency and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to extemal data mem-
ory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

When the AT89S8252 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EANVpe _

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to V¢ for internal program execu-
tions. This pin also receives the 12-volt programming
enable voltage (Vep) during Flash programming when 12-
volt programming is selected.
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XTAL1
Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Table 1. AT89S8252 SFR Map and Reset Values

Special Function Registers

A map of the on-chip memory area called the Special Func-
tion Register (SFR) space is shown in Table 1.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general return
random data, and write accesses will have an indeterminate
effect.

OF8H OFFH
0FOH £ 7
00000000 O5ZH
0E8H 0EFH
ACC
GROH | ot 0E7H
0D8H 0DFH
PSW SPCR
000H 1 50000000 000001XX 007H
ocen | T2CON T2MOD RCAP2L | RCAP2H T2 TH2 -
00000000 | XXXXXX00 | 00000000 | 00000000 | 00000000 | 00000000
0COH 0CTH
0B8H P 0BFH
XX000000
P3
OBOH | 44111111 087H
i€ SPSR
O0ABH | 9x000000 OOXXXXXX OAFH
P2
0AQH 11111111 0A7H
SCON SBUF
98H | 00000000 |  XXXXXXXX 9k
P1 WMCON
SOH 1 41111111 00000010 T
et TCON TMOD TLo L1 THO TH1 -
00000000 00000000 | 00000000 | 00000000 | 00000000 | 00000000
ook PO s peoL DPOH oPiL DP1H SPOR PCON | o
11191111 00000111 0000009 | 00000000 | 00000000 | 00000000 | XXXXXXXX | OXXX0000
AIREL 4109
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User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke
new features. In that case, the reset or inactive values of the
new bits will always be 0.

Timer 2 Registers Control and status bits are contained in
registers T2CON (shown in Table 2) and T2MOD (shown in
Table 9) for Timer 2. The register pair (RCAP2H, RCAP2L)
are the Capture/Reload registers for Timer 2 in 16 bit cap-
ture mode or 16-bit auto-reload mode.

Watchdog and Memory Control Register The WMCON
register contains control bits for the Watchdog Timer
(shown in Table 3). The EEMEN and EEMWE bits are used
to select the 2K bytes on-chip EEPROM, and to enable
byte-write. The DPS bit selects one of two DPTR registers
available.

Table 2. T2CON—Timer/Counter 2 Control Register
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SPI Registers Control and status bits for the Serial Periph-
eral Interface are contained in registers SPCR (shown in
Table 4) and SPSR (shown in Table 5). The SPI data bits
are contained in the SPDR register. Writing the SPI data
register during serial data transfer sets the Write Collision
bit, WCOL, in the SPSR register. The SPDR is double buff-
ered for writing and the values in SPDR are not changed by
Reset.

Interrupt Registers The global interrupt enable bit and the
individual interrupt enable bits are in the IE register. In addi-
tion, the individual interrupt enable bit for the SPI is in the
SPCR register. Two priorities can be set for each of the six
interrupt sources in the IP register.

T2CON Address = 0C8H

Reset Value = 0000 0000B

Bit Addressable
TF2 ! EXF2 RCLK TCLK EXEN2 TR2 ct2 CP/RL2

Bit 7 ! 6 5 4 3 2 1 0

Symbol Function

TF2 Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set when either
RCLK = 1o0r TCLK = 1.

EXF2 Timer 2 external flag set when either a capture or reload is caused by a negative transition on T2EX and EXEN2 = 1.
When Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2 interrupt routine. EXF2 must be
cleared by software. EXF2 does not cause an interrupt in up/down counter mode (DCEN = 1).

RCLK Receive clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its receive clock in serial port
Modes 1 and 3. RCLK = 0 causes Timer 1 overflows 1o be used for the receive clock.

TCLK Transmit clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its transmit clock in serial port
Modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.

EXEN2 Timer 2 external enable. When set, allows a capture or reload to occur as a result of a negative transition on T2EX if
Timer 2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events at T2EX.

TR2 Start/Stop control for Timer 2. TR2 = 1 starts the timer.

ciT2 Timer or counter select for Timer 2. C/T2 = 0 for timer function. C/T2 = 1 for external event counter (falling edge triggered).

CP/RL2 Capture/Reload select. CP/RL2 = 1 causes captures to occur on negative transitions at T2EX if EXEN2 = 1. CP/RL2 =0
causes automatic reloads to occur when Timer 2 cverflows or negative transitions occur at T2EX when EXEN2 = 1. When
either RCLK or TCLK = 1, this biuis ignored and the timer is forced to auto-reload on Timer 2 overflow.

4-110
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Dual Data Pointer Registers To facilitate accessing both
internal EEPROM and externai data memory, two banks of
16 bit Data Pointer Registers are provided: DP0 at SFR
address locations 82H-83H and DP1 at 84H-85H. Bit DPS
=0 in SFR WMCON selects DPO and DPS = 1 selects
DP1. The user should always initialize the DPS bit to the

Table 3. WMCON—Watchdog and Memory Control Register

appropriate value before accessing the respective Data
Pointer Register.

Power Off Flag The Power Off Flag (POF) is located at
bit_4 (PCON.4) in the PCON SFR. POF is set to “1" during
power up. It can be set and reset under software control
and is not affected by RESET.

WMCON Address = 96H Reset Value = 0000 0010B
Ps2 PS1 PSO EEMWE EEMEN DPS WDTRST WDTEN

Bit 7 6 5 4 3 2 1 0

Symbol Function

PS2 Prescaler Bits for the Watchdog Timer. When all three bits are set to “0", the watchdog timer has a nominal period of 16

PS1 ms. When all three bits are set to “1", the nominal period is 2048 ms.

PSO

EEMWE EEPROM Data Memory Write Enable Bit. Set this bit to “1" before initiating byte write to on-chip EEPROM with the
MOVX instruction. User software should set this bit to “0" after EEPROM write is completed.

EEMEN Internal EEPROM Access Enable. When EEMEN = 1, the MOVX instruction with DPTR will access on-chip EEPROM
instead of external data memory. When EEMEN = 0, MOVX with DPTR accesses external data memory.

DPS Data Pointer Register Select. DPS = 0 selects the first bank of Data Pointer Register, DP0, and DPS = 1 selects the
second bank, DP1

WDTRST | Watchdog Timer Reset and EEPROM Ready/Busy Flag. Each time this bit is set to “1” by user software, a pulse is

RDY/BSY | generated to reset the watchdog timer. The WDTRST bit is then automatically reset to “0” in the next instruction cycle.
The WDTRST bit is Write-Only. This bit also serves as the RDY/BSY flag in a Read-Only mode during EEPROM write.
RDY/BSY = 1 means that the EEPROM is ready to be programmed. While programming operations are being executed,
the RDY/BSY bit equals “0" and is automatically reset to “1" when programming is completed.

WDTEN Watchdog Timer Enable Bit. WDTEN = 1 enables the watchdog timer and WDTEN = 0 disables the watchdog timer.

ATMEL
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Table 4. SPCR—SP! Control Register

SPCR Address = D5H Reset Value = 0000 01XXB
SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO
Bit 7 6 5 4 3 2 1 0

J—
Symbol Function

SPIE SP! Interrupt Enable. This bit, in conjunction with the ES bit in the IE register, enables SPI interrupts: SPIE = 1 and ES
=1 enable SPI interrupts. SPIE = 0 disables SPI interrupts.
SPE SPI Enable. SPI = 1 enables the SPI channel and connects SS, MOSI, MISO and SCK to pins P1.4, P1.5, P1.6, and

P1.7. SPI = 0 disables the SPI channel.
DORD Data Order. DORD = 1 selects LSB first data transmission. DORD = 0 selects MSB first data transmission.
MSTR Master/Slave Select. MSTR = 1 selects Master SPI mode. MSTR = 9 selects Slave SPI mode.

CPOL Clock Polarity. When CPOL = 1, SCK is high when idle. When CPOL = 0, SCK of the master device is low when not
transmitting. Please refer to figure on SP! Clock Phase and Polarity Control.

CPHA Clock Phase. The CPHA bit together with the CPOL bit controls the clock and data relationship between master and
slave. Please refer to figure on SPI Clock Phase and Polarity Control.

SPRO SPI Clock Rate Select. These two bits control the SCK rate of the device configured as master. SPR1 and SPRO have

SPR1 no effect on the slave. The relationship between SCK and the oscillator frequency, Fosc, is as follows:
SPR1 SPRO SCK = Fogc, divided by
0 0 4
0 1 16
1 0 64
1 1 128

Table 5. SPSR—SPI Status Register

SPSR Address = AAH Reset Value = 00XX XXXXB
SPIF WCOL — — L) — — y
Bit 7 6 6 4 3 4 1 0
Symbol Function
SPIF SPl Interrupt Flag. When a serial transfer is complete, the SPIF bit is set and an interrupt is generated if SPIE = 1 and
ES = 1. The SPIF bit is cleared by reading the SP!I status register with SPIF and WCOL bits set, and :hen accessing
the SPI data register.
WCOL Write Collision Flag. The WCOL bit is set if the SPI data register is written durir3 a data transler. During data transfer
the result of reading the SPDR register may be incorrect, and writing to it has no effect. The WCOL bit (and the SPIF

bit) are cleared by reading the SP! status register with SPIF and WCOL set, and then accessing the SPI data register. |
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Table 6. SPDR—SPI Data Register

SPDR Address = 86H

Reset Value = unchanged

SPD7 SPD6 SPDS SPD4

SPD3 SPD2 SPD1 SPDO

Bit 7 6 5 4

3 2 1 0

Data Memory—EEPROM and RAM

The AT89S8252 implements 2K bytes of on-chip EEPROM
for data storage and 256 bytes of RAM. The upper 128
bytes of RAM occupy a parallel space to the Special Func-
tion Registers. That means the upper 128 bytes have the
same addresses as the SFR space but are physically sepa-
rate from SFR space.
When an instruction accesses an internal location above
address 7FH, the address mode used in the instruction
specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. Instructions that use direct
addressing access SFR space.
For example, the following direct addressing instruction
accesses the SFR at location 0AOH (which is P2).

MOV OAOH, #data
Instructions that use indirect addressing access the upper
128 bytes of RAM. For example, the following indirect
addressing instruction, where R0 contains 0AQH, acc

Programmable Watchdog Timer

The programmable Watchdog Timer (WDT) operates from
an independent oscillator. The prescaler bits, PS0O, PS1
and PS2 in SFR WMCON are used to set the period of the
Watchdog Timer from 16 ms to 2048 ms. The available
timer periods are shown in the following table and the
actual timer periods (at Ve = 5V) are within £30% of the
nominal.

The WDT is disabled by Power-on Reset and during Power
Down. It is enabled by setting the WDTEN bit in SFR
WMCON (address = 96H). The WDT is reset by setting the
WDTRST bit in WMCON. When the WDT times out without
being reset or disabled, an internal RST pulse is generated
to reset the CPU.

Table 7. Watchdog Timer Period Selection

the data byte at address 0AOH, rather than P2 (whose
address is 0AOH).

MOV @RO, #data
Note that stack operations are examples of indirect
addressing, so the upper 128 bytes of data RAM are avail-
able as stack space.
The on-chip EEPROM data memory is selected by setting
the EEMEN bit in the WMCON register at SFR address
location 96H. The EEPROM address range is from 000H to
7FFH. The MOVX instructions are used to access the
EEPROM. To access off-chip data memory with the MOVX
instructions, the EEMEN bit needs to be set to “0".

The EEMWE bit in the WMCON register needs to be set to
“1" before any byte location in the EEPROM can be written.
User software should reset EEMWE bit to “0" if no further
EEPROM write is required. EEPROM write cycles in the
serial programming mode are self-timed and typically take
2.5 ms. The progress of EEPROM write can be monitored
by reading the RDY/BSY bit (read-only) in SFR WMCON.
RDY/BSY = 0 means programming is still in progress and
RDY/BSY = 1 means EEPROM write cycle is completed
and another write cycle can be initiated.

In addition, during EEPROM programming, an attempted
read from the EEPROM will fetch the byte being written
with the MSB complemented. Once the write cycle is com-
pleted, true data are valid at all bit locations.

AIMEL

WDT Prescaler Bits Period (nominal)
PS2 PS1 PSO
0 0 0 16 ms
0 0 1 32ms
0 1 0 64 ms
0 1 1 128 ms
1 0 0 256 ms
1 0 1 512 ms
1 1 0 1024 ms
1 1 1 2048 ms
4-113
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Timer 0 and 1

Timer 0 and Timer 1 in the AT89S8252 operate the same
way as Timer 0 and Timer 1in the AT89C51, AT89C52 and
AT89C55. For further information, see the October 1995
Microcontroller Data Book, page 2-45, section titled,
“Timer/Counters.”

Timer 2

Timer 2 is a 16 bit Timer/Counter that can operate as either
a timer or an event counter. The type of operation is
selected by bit C/T2 in the SFR T2CON (shown in Table 2).
Timer 2 has three operating modes: capture, auto-reload
(up or down counting), and baud rate generator. The
modes are selected by bits in T2CON, as shown in Table 8.
Timer 2 consists of two 8-bit registers, TH2 and TL2. In the
Timer function, the TL2 register is incremented every
machine cycle. Since a machine cycle consists of 12 oscil-
lator periods, the count rate is 1/12 of the oscillator fre-
quency.

in the Counter function, the register is incremented in
response to a 1-to-0 transition at its corresponding external
input pin, T2. In this function, the external input is sampled
during S5P2 of every machine cycle. When the samples
show a high in one cycle and a low in the next cycle, the
count is incremented. The new count value appears in the
register during S3P1 of the cycle following the one in which
the transition was detected. Since two machine cycles (24
oscillator periods) are required to recognize a 1-to-0 transi-
tion, the maximum count rate is 1/24 of the oscillator fre-
quency. To ensure that a given level is sampled at least
once before it changes, the level should be held for at least
one full machine cycle.

Figure 1. Timer 2 in Capture Mode
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Table 8. Timer 2 Operating Modes

RCLK + TCLK | CP/RL2 | TR2 | MODE
0 0 1 16-bit Auto-Reload
0 1 1 16-bit Capture
1 X 1 Baud Rate Generator
X X 0 (Off)

Capture Mode

In the capture mode, two options are selected by bit
EXEN2 in T2CON. If EXEN2 = 0, Timer 2 is a 16 bit timer
or counter which upon overflow sets bit TF2 in T2CON.
This bit can then be used to generate an interrupt. If
EXEN2 = 1, Timer 2 performs the same operation, but a |-
to-0 transition at external input T2EX also causes the cur-
rent value in TH2 and TL2 to be captured into RCAP2H and
RCAP2L, respectively. In addition, the transition at T2EX
causes bit EXF2 in T2CON to be set. The EXF2 bit, like
TF2, can generate an interrupt. The capture mode is illus-
trated in Figure 1.

Auto-Reload (Up or Down Counter)

Timer 2 can be programmed to count up or down when
configured in its 16 bit auto-reload mode. This feature is
invoked by the DCEN (Down Counter Enable) bit located in
the SFR T2MOD (see Table 9). Upon reset, the DCEN bit
is set to 0 so that timer 2 will default to count up. When
DCEN is set, Timer 2 can count up or down, depending on
the value of the T2EX pin.

Figure 2 shows Timer 2 automatically counting up when

DCEN = 0. In this mode, two options are selected by bit
EXEN2 in T2CON. If EXEN2 = 0, Timer 2 counts up to

osc 12 ).
C2 =0
) 2
J\Y/O | TH2 2 |- TR }—i
Tl CONTROL OVgrgow
= ey T N\
T2 PIN CAPTURE l N
RCAP2H | RCAP2L
TRANSITION
DETECTOR TIMER 2
INTERRUF T
T2ex PIN [ —— X __ o7 o L exe2 ‘I
[ contrOL
EXEN2

AT89S8252

4-114




169

OFFFFH and then sets the TF2 bit upon overflow. The over-
flow also causes the timer registers to be reloaded with the
16 bit value in RCAP2H and RCAP2L. The values in
RCAP2H and RCAP2L are preset by software. If EXEN2 =
1, a 16 bit reload can be triggered either by an overflow or
by a 1-to-0 transition at external input T2EX. Ttiis transition
also sets the EXF2 bit. Both the TF2 and EXF2 bits can
generate ¢ 1 interrupt if enabled.

Setting the DCEN bit enables Timer 2 to count up or down,
as shown in Figure 3. In this mode, the T2EX pin controls
the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH and set the
TF2 bit. This overflow also causes the 16 bit value in

Figure 2. Timer 2 in Auto Reload Mode (DCEN = 0)

AR
1”_2‘ =0
oo \,— o~

RCAP2H and RCAP2L to be reloaded into the timer regis-

ters, TH2 and TL2, respectively.

A logic 0 at T2EX makes Timer 2 count down. The timer
underflows when TH2 and TL2 equal the values stored in
RCAP2H and RCAP2L. The underflow sets the TF2 bit and
causes OFFFFH to be reloaded into the timer registers.

The EXF2 bit toggles whenever Timer 2 overflows or
underflows and can be used as a 17th bit of resolution. In
this operating mode, EXF2 does not flag an interrupt.

TH2 TL2
} CONTROL ] OVERFLOW
4 TR2 § }
U e =1 Z Z
0O | RELOAD T
T2 PIN J ! TIMER 2
| INTERRUPT
RCAP2H | RCAP2L | R
4—1 TF2  —
TRANSITION X l
DETECTOR D
N g 5 1
T2EX PIN [ J—> < A -]‘ Exr2 | !
| conTtROL
EXEN2
Table 9. T2MOD—Timer 2 Mode Control Register
T2MOD Address = 0C9H Reset Value = XXXX XX008B
Not Bit Addressable
s N e —_ S — T20E DCEN
Bit 7 6 5 4 3 2 1 0 i
Symbol Function
— Not implemented, reserved for future use.
T20E Timer 2 Output Enable bit.
DCEN When set, this bit allows Timer 2 to be configured as an up/down counter.

AIMEL
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Figure 3. Timer 2 Auto Reload Mode (DCEN = 1)
(DOWN COUNTING RELOAD VALUE) TOGGLE

X EXF2

-
- T\ oo
lcrra - , | &_
~~t oot e T | ! TF2
CONTROL | : ;Z‘
* Ay AT "
—. > ' TIMER 2
: INTERRUPT
T2 PIN :
COUNT
(UP COUNTING RELOAD VALUE) DIRECTION
0=DOWN
T2EX PIN

Figure 4. Timer 2 in Baud Rate Generator Mode
TIMER 1 OVERFLOW

(7]

bo!  Cr
NOTE: OSC. FREQ. IS DIVIDED BY 2, NOT 12 -
................ SMOD1
.CM2 =10
Y L b o
. el TH2 ¢ T2 o o » <«
é - P RO e P RCLK
- Rx
CONTROL | . CLOCK
/' \ g +16 >
e g A : A‘
‘Cm2 =1 T ;
O |
T2 PIN >
RCAP2H | RCAP2L
TRANSITION
DETECTOR
R
T2EX PIN[] EXF2 e mTT”éAgRUgT
CONTROL
EXEN2
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Baud Rate Generator

Timer 2 is selected as the baud rate generator by setting
TCLK and/or RCLK in T2CON (Table 2). Note that the baud
rates for transmit and receive can be different if Timer 2 is
used for the receiver or transmitter and Timer 1 is used for
the other function. Setting RCLK and/or TCLK puts Timer 2
into its baud rate generator mode, as sho'.n in Figure 4.
The baud rate generator mode is similar to the auto-reload
mode, in that a rollover in TH2 causes the Timer 2 registers
to be reloaded with the 16 bit value in registers RCAP2H
and RCAP2L, which are preset by software.

The baud rates in Modes 1 and 3 are determined by Timer
2's overflow rate according to the following equation.

Modes 1 and 3 Baud Rates = MR—E@
The Timer can be configured for either timer or counter
operation. In most applications, it is configured for timer
operation (CP/T2 = 0). The timer operation is different for
Timer 2 when it is used as a baud rate generator. Normally,
as a timer, it increments every machine cycle (at 1/12 the
oscillator frequency). As a baud rate generator, however, it
increments every state time (at 1/2 the oscillator fre-
quency). The baud rate formula is given below.

Figure 5. Timer 2 in Clock-Out Mode

Modes 1and 3 _ Oscillator Frequency
Baud Rate 32 x (65536 — (RCAP2H,RCAP2L)]

where (RCAP2H, RCAP2L) is the content of RCAP2H and
RCAP2L taken as a 16 bit unsigned integer.

Timer 2 as a baud rate generator is shown in Figure 4. This
figure is valid only if RCLK or TCLK = 1 in T2CON. Note
that a rollover in TH2 does not set TF2 and will not gener-
ate an interrupt. Note too, that if EXEN2 is set, a 1-to-0
transition in T2EX will set EXF2 but will not cause a reload
from (RCAP2H, RCAP2L) to (TH2, TL2). Thus when Timer
2is in use as a baud rate generator, T2EX can be used as
an extra external interrupt.

Note that when Timer 2 is running (TR2 = 1) as a timer in
the baud rate generator mode, TH2 or TL2 should not be
read from or written to. Under these conditions, the Timer is
incremented every state time, and the results of a read or
write may not be accurate. The RCAP2 registers may be
read but should not be written to, because a write might
overiap a reload and cause write and/or reload errors. The
timer should be turned off (clear TR2) before accessing the
Timer 2 or RCAP2 registers.

TL2 TH2

R

* (8 BITS) (8 BITS)

!
TR2 |
RCAP2L | RCAP2H
c/r2 BIT
P1.0 \ N A .
(T2) K/ o 4 e B
T20E (T2MOD.1)
TRANSITION
DETECTOR
P1.1 s o TIMER 2
—O G > EX
(T2EX) : ExR2 INTERRUPT
EXEN2
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Programmable Clock Out

A 50% duty cycle clock can be programmed to come out on
P1.0, as shown in Figure 5. This pin, besides being a regu-
lar 1/0 pin, has two alternate functions. It can be pro-
grammed to input the extemal clock for Timer/Counter 2o0r
to output a 50% duty cycle clock ranging from 61 Hz to 4
MHz at a 16 MHz operating frequency.

To configure the Timer/Counter 2 as a clock generator, bit
C/T2 (T2CON.1) must be cleared and bit T20E (T2MOD.1)
must be set. Bit TR2 (T2CON.2) starts and stops the timer.

The clock-out frequency depends on the oscillator fre-
quency and the reload value of Timer 2 capture registers
(RCAP2H, RCAP2L), as shown in the following equation.

_ Oscillator Frequency
Clock Out Frequency = z—r&ze36 —(RCAP2ZHRCAPZL)]

In the clock-out mode, Timer 2 rollovers will not generate
an interrupt. This behavior is similar to when Timer 2 is
used as a baud-rate generator. It is possible to use Timer 2
as a baud-rate generator and a clock generator simulta-
neously. Note, however, that the baud-rate and clock-out
frequencies cannot be determined independently from one
another since they both use RCAP2H and RCAP2L.

Figure 6. SPI Block Diagram

UART

The UART in the AT89S8252 operates the same way as
the UART in the AT89C51, AT89C52 and AT89CS5. For
further information, see the October 1995 Microcontroller
Data Book, page 2-49, section titled, “Serial Interface.”

Serial Peripheral Interface

The serial peripheral interface (SPI) allows high-speed syn-
chronous data transfer between the AT89S8252 and
peripheral devices or between several AT89S8252
devices. The AT89S8252 SP!I features include the follow-

ing:

- Full-Duplex, 3-Wire Synchronous Data Transfer
< Master or Siave Operation

« 1.5-MHz Bit Frequency (max.)

- LSR First or MSB First Data Transier

- Four Programmable Bit Rates

- End of Transmission Interrupt Flag

- Write Collision Flag Protection

- Wakeup from Idle Mode (Slave Mode Only)
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The interconnection between master and slave CPUs with
SPI is shown in the following figure. The SCK pin is the
clock output in the master mode but is the clock input in the
slave mode. Writing to the SPI{ data register of the master
CPU starts the SPI clock generator, and the data written
shifts out of the MOSI pin and into the MOSI pin of the
slave CPU. After shifting one byte, the SPI clock generator
stops, setting the end of transmission flag (SPIF). If both

The Slave Select input, SS/P1.4, is set low to select an
individual SPI device as a slave. When SS/P1.4 is set high,

the SPI port is deactivated and the MOSI/P1.5 pin can be
used as an input.

There are four combinations of SCK phase and polarity
with respect to serial data, which are determined by control
bits CPHA and CPOL. The SPI data transfer formats are

\ ) ) shown in ‘“igures 8 and 9.
the SPI interrupt enable bit (SPIE) and the serial port inter-

rupt enable bit (ES) are set, an intemrupt is requested.

Figure 7. SPI Master-Slave Interconnection

MSE AP LSB  imso msol TWMSCNWSLAVE - LsB
1 8-BIT SHIFT REGISTER | - % - - — & 1 8-BIT SHIFT REGISTER i
NN : o - omee - gy
- _iMOSI_MOSI:
s8 )~ 1] ScK :
ICLOCK GENERATOR! ™ 77 77 "ig ' &g e
i /Ay 4
Figure 8. SPI transfer Format with CPHA =0
SCK CYCLE # 1 2 X 4 5 6 7
(FOR REFERENCE) $
SCK (CPOL=0) _/L\

SCK (CPOL=1)

o
AN
\
%
\
/
\
/
N
/
N\
/
\
/

MOSI Lk L fi % 8 L
(FROM MASTER) " R
MISO .
(FROM SLAVE) ‘ ME 5 s XCa X 3 X2 X1 Xasm X+ >—
§S (TO SLAVE) \
!

*Not defined but normally MSB of character just received
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Figure 9. SPI Transfer Format with CPHA = 1
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SCKCYCLE # 1 2 3

(FOR REFERENCE)
SCK (CPOL=0)

L

SCK (CPOL=1)

MoslI MSB 6 s

(FROM MASTER)

MISO —X"« X" MsB 6

(FROM SLAVE) | l ‘

SS (TO SLAVE)
1 1

s X 4 3
[}

*Not defined but normally LSB of previously transmitted character

Interrupts

The AT89S8252 has a total of six interrupt vectors: two
extemal interrupts (INTO and INT1), three timer interrupts
(Timers 0, 1, and 2), and the serial port interrupt. These
interrupts are all shown in Figure 10.

Each of these interrupt sources can be individually enabled
or disabled by setting or clearing a bit in Special Function
Register IE. |E also contains a global disable bit, EA, which
disables all interrupts at once. .

Note that Table 10 shows that bit position IE.6 is unimple-
mented. In the AT89C51, bit position IE.5 is also unimple-
mented. User software should not write 1s to these bit posi-
tions, since they may be used in future AT89 products.

Table 10. Interrupt Enable (IE) Register

(MSB) (LSB)
{?AI—|ET2!ES|ET1]EX1}ETOJEXO}
Enable Bit = 1 enables the interrupt.

Enable Bit = 0 disables the interrupt.

Symbol Position | Function
Disables all interrupts. If EA = 0, no interrupt
EA E7 is acknowledged. if EA = 1, each interrupt
) source is individually enabled or disabled by
setting or clearing its enable bit.
— IE.6 Reserved.
ETZ IES Timer 2 interrupt enable bit.
ES 1.4 SPI and UART interrupt enable bit.
ET1 IE3 Timer 1 interrupt enable bit.
EX1 IE.2 External interrupt 1 enable bit.
ETO IE1 Timer 0 interrupt enable bit.
EXO0 IE.0 External interrupt 0 enable bit.

User software should never write 1s to unimplemented bits, because

Timer 2 interrupt is generated by the logical OR of bits TF2
and EXF2 in register T2CON. Neither of these flags is
cleared by hardware when the service routine is vectored
to. In fact, the service routine may have to determine
whether it was TF2 or EXF2 that generated the interrupt,
and that bit will have to be cleared in software.

The Timer 0 and Timer 1 flags, TFO and TF1, are set at
S5P2 of the cycle in which the timers overflow. The values
are then polled by the circuitry in the next cycle. However,
the Timer 2 flag, TF2, is set at S2P2 and is polled in the
same cycle in which the timer overflows.

Figure 10. Interrupt Sources

Oy.

INTO - - ~'1, . IE0 -
i i
: 4
TFO — y——— >
Oy
INT1 - -4;/1‘ -+ IE1 >
¥ :
L | Z 4
TF1 - >
Tl
i D -
SPIF
TF2 D "
EXF2

they may be used in future AT89 products.
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Figure 11. Oscillator Connections

c2
——)Q——I—— XTAL2
ct I
-t * XTAL1
GND

Note:  Note: C1, C2 =30 pF £ 10 pF for Crystals

=40 pF £ 10 pF for Ceramic Resonators

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier that can be configured for use as
an on-chip oscillator, as shown in Figure 11. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTAL2 should be left
unconnected while XTAL1 is driven, as shown in Figure 12.
There are no requirements on the duty cycle of the external
clock signal, since the input to the intemnal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware
reset, the device normally resumes program execution
from where it left off, up tc two machine cycles before the

Figure 12. Extemal Clock Drive Configuration

NG ———— ] XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

internal reset algorithm takes control. On-chip hardware
inhibits access to intemal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when idle mode is termi-
nated by a reset, the instruction following the one that
invokes idle mode should not write to a port pin or to exter-
nal memory.

Power Down Mode

In the power down mode, the oscillator is stopped and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-
nated. Exit from power down can be initiated either by a
hardware reset or by a@n enabled external interrupt. Reset
redefines the SFRs but does not change the on-chip RAM.
The reset should not be activated before V¢ is restored to
its normal ogerating level and must be held active long
enough to ailow the oscillator to restart and stabilize.

To exit power down via an interrupt, the external interrupt
must be enabled as level sensitive before entering power
down. The interrupt service routine starts at 16 ms (nomi-
nal) after the enabled interrupt pin is activated.

Status of External Pins During Idle and Power Down Modes

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
tdle Internal 1 1 Data Data Data Data
tdle External 1 1 Float Data Address Data
Power Down Internal 0 0 Data Data Data Data
@er Down External 0 0 Float Data Data Data
‘ImEL 4121
[ sooo s
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Program Memory Lock Bits

The AT89S8252 has three lock bits that can be left unpro-
grammed (U) or can be programmed (P) to obtain the addi-
tional features listed in the following table.

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes tc a random

Lock Bit Protection Modes(1(2)
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value and holds that value until reset is activated. The
latched value of EA must agree with the current logic level
at that pin in order for the device to function properly.

Once programmed, the lock bits can only be unpro-
grammed with the Chip Erase operations in either the par-
allel or serial modes.

Program Lock Bits
LB1 | LB2 | LB3

Protection Type

1 u U U No internal memory lock feature.

2 P U U

MOVC instructions executed from external program memory are disabled from fetching code bytes
from internal memory. EA is sampled and latched on reset and further programming of the Flash
memory (paralle! or serial mode) is disabled.

P P u Same as Mode 2, but parallel or serial verify are also disabled.

P I T

Same as Mode 3. but external execution is also disabled.

Notes: 1. U =Unprogrammed

2. P =Programmed

Programming the Flash and EEPROM

Atmel's AT89S8252 Flash Microcontroller offers 8K bytes
of in-system reprogrammable Flash Code memory and 2K
bytes of EEPROM Data memory.

The AT89S8252 is normally shipped with the on-chip Flash
Code and EEPROM Data memory arrays in the erased
state (i.e. contents = FFH) and ready to be programmed.
This device supports a High-Voltage (12V) Parallel pro-
gramming mode and a Low-Voltage (5V) Serial program-
ming mode. The serial programming mode provides a con-
venient way to download the AT89S8252 inside the user's
system. The parallel programming mode is compatible with
conventional third party Flash or EPROM programmers.
The Code and Data memory arrays are mapped via sepa-
rate address spaces in the serial programming mode. In
the parallel programming mode, the two arrays occupy one
contiguous address space: 0000H to 1FFFH for the Code
array and 2000H to 27FFH for the Data aray.

The Code and Data memory arrays on the AT39S8252 are
programmed byte-oy-byte in either programming moce. An
auto-erase cycle is provided with the self-timed program-
ming operation in the serial programming mode. There is
no need to perform the Chip Erase operation to reprogram
any memory location in the serial programming mode
unless any of the lock bits have been programmed.

In the parallel programming mode, there is no auto-erase
cycle. To reprogram any non-blank byte, the user needs to
use the Chip Erase operation first to erase both arrays.

4122

Parallel Programming Algorithm

To program and verify the AT89S8252 in the parallel pro-
gramming mode, the following sequence is recommended:

1. Power-up sequence:
Appiy power between V¢ and GND pins.
Set RST pin to “H".
Apply a 3 MHz to 24 MHz clock to XTAL1 pin and wait
for at least 10 milliseconds.
2. SetPSEN pinto “L"
ALE pin to “H"
EA pin to “H" and all other pins to “H".

3. Apply the appropriate combination of “H" or “L" logic
levels to pins P2.6, P2.7, PZ.6, P3.7 to select one of the
programming operations shown in the Flash Program-
ming Modes table.

4. Apply the desired byte address to pins P1.0 to P1.7
and P2.0 to P2.5.

Apply data to pins P0.0 to P0.7 for Write Code opera-
tion.

5. Raise EA/Vpp to 12V to enable Flash programming,
erase or verification.

6. Pulse ALE/PROG once to program a byte in the Code
memory array, the Data memory array or the lock bits.
The byte-write cycle is self-timed and typically takes
1.5 ms.

7. To verify the byte just programmed, bring pin P2.7 to
“L" and read the programmed data at pins P0.0 to P0O.7.
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8. Repeat steps 3 through 7 changing the address and
data for the entire 2K or 8K bytes array or until the end
of the object file is reached.

9. Power-off sequence:
Set XTAL1 to “L"™.
Set RST and EA pins to “L".
Turn V¢ power off.

In the parallel programming mode, there is no auto-erase
cycle and to reprogram any non-blank byte, the user needs
to use the Chip Erase operation first to erase both arrays.

DATA Polling

The AT89S8252 features DATA Polling to indicate the end
of a write cycle. During a write cycle in the parallel or serial
programming mode, an attempted read cf the last byte writ-
ten will result in the complement of the written datum on
P0.7 (parallel mode), and on the MSB of the serial output
byte on MISO (serial mode). Once the write cycle has been
completed, true data are valid on all outputs, and the next
cycle may begin. DATA Polling may begin any time after a
write cycle has been initiated.

e

Ready/Busy

The progress of byte programming in the parallel program-
ming mode can also be monitored by the RDY/BSY output
signal. Pin P3.4 is pulled Low after ALE goes High during
programming to indicate BUSY. P3.4 is pulled High again
when programming is done to indicate READY.

Program Verify

If lock bits LB1 and LB2 have not been programmed, the
programmed Code or Data byte can be read back via the
address and data lines for verification. The state of the lock
bits can also be verified directly in the parallel programming
mode. In the serial programming mode, the state of the lock
bits can only be verified indirectly by observing that the lock
bit features are enabled.

Chip Erase

Both Flash and EEPROM arrays are erased electrically at
the same time. In the parallel programming mode, chip
erase is initiated by using the proper combination of control
signals and by holding ALE/PROG low for 10 ms. The
Code and Data arrays are wriiten with all “1s in the Chip
Erase operation.

In the serial programming mode, a ch'p erase opcration is
initiated by issuing the Chip Erase instruction. Ir. this mode,
chip erase is self-timed and takes about 16 ms.

During chip erase, a serial read from any address location
will return 00H at the data outputs.

AIMEL

Serial Programming Fuse

A programmable fuse is available to disable Serial Pro-
gramming if the user needs maximum system security. The
Serial Programming Fuse can only be programmed or
erased in the Parallel Programming Mode.

The AT89S8252 is shipped with the Serial Programming
Mode enabled.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H and 031H, except that P3.6 and P3.7 must
be pulled to a logic low. The values returned are as follows:

(030H) = 1EH indicates manufactured by Atmel
(031H) = 72H indicates 8958252

Programming Interface

Every code byte in the Flash and EEPROM arrays can be
written, and the entire array can be erased, by using the
appropriate combination of control signals. The write oper-
ation cycle is self-timed and once initiated, will automati-
cally time itself to completion.

All major programming vendors offer worldwide support for
the Atme! microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

Serial Downloading

Both the Code and Data memory arrays can be pro-
grammed using the serial SPI bus while RST is pulled to
Ve The serial interface consists of pins SCK, MOSI (input)
and MISO (output). After RST is set high, the Programming
Enable instruction needs to be executed first before pro-
gram/erase operations can be executed.

An auto-erase cycle is built into the self-timed programming
operation (in the serial mode ONLY) and there is no need
to first execute the Chip Erase instruction unless any of the
lock bits have been programmed. The Chip Erase opera-
tion turns the content of every memory location in both the
Code and Data arrays into FFH.

The Code and Data memory arrays have separate address
spaces:

0000H to 1FFFH for Code memory and 000H to 7FFH for
Data memory.

Eitner an extemal system clock is supplied at pin XTAL1 or
a crystal needs to be connected across pins XTAL1 and
XTAL2. The maximum serial clock (SCK) frequency should
be less than 1/40 of the crystal frequency. With a 24 MHz
oscillator clock, the maximum SCK frequency is 600 kHz.

4-123
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Serial Programming Algorithm written. The write cycle is self-timed and typically takes
To program and verify the AT89S8252 in the serial pro- less than 2.5 ms at 5V.

gramming mode, the following sequence is recommended: 4. Any memory location can be verified by using the Read
1. Power-up sequence: instruction which returns the content at the selected

address at serial output MISO/P1.6.

5. Atthe end of a programming session, RST can be set
low to commence normal operation.

Apply power between V¢ and GND pins.
Set RST pin to “H".
If a crystal is not connected across pins XTAL1 and

XTAL2, apply @ 3 MHz to 24 MHz clock to XTAL1 pin  Fower-off sequence (if needed):
and wait for at least 10 milliseconds. Set XTAL1 tc “L" (if a crystal is not used).

2. Enable serial programming by sending the Program- Set RST to "L".
ming Enable serial instruction to pin MOSI/P1.5. The Turn V¢ power off.
frequency of the shift clock supplied at pin SCK/P1.7

nesds 10 be less than the CPU clggiedt e Pavided  ScTTaraggragming Instruction
by 40. The Instruction Set for Serial Programming follows a 3-byte

t and i in the followi :
3. The Code or Data array is programmed one byte at a §ipifop ord [sishosiigneliowing table

time by suppiying the address and data together with
the appropriate Write instruction. The selected memory
location is first automatically erased before new data is

Instruction Set

Instruction {nput Format Operation
Byte 1 Byte 2 Byte 3
Programming Enable 1010 1100 0101 0011 xxxx xxxx | Enable serial programming interface after RST goes high.
Chip Erase 1010 1100 xxxx x100 xxxx xxxx | Chip erase both 8K & 2K memory arrays.
Read Code Memory aaaa a001 fow addr xxxx xxxx | Read data from Code memory array at the selected address.

The 5 MSBs of the first byte are the high order address bits.
The low order address bits are in the second byte. Data are
available at pin MISO during the third byte.

Write Code Memory aaaaal10 low addr datain Write data to Code memory location at selected address. The
address bits are the 5 MSBs of the first byte together with the
second byte.

Read Data Memory 00aa a101 low addr xxxx xxxx | Read data from Data memory array at selected address. Data
are available at pin MISO during the third byte.

Write Data Memory 00aa ai110 . low addr datain Write data to Data memory location at selected address.

Write Lock Bits 1010 1100 | Z@@xx111 | xxxxxxxx | Write lock bits.

RS I )

Set LB1, LB2 or “B3 =“0" to program lock bits.

Notes: 1. DATA polling is used to indicate the end of a write cvcle which tynically takes less thai, 2.5 ms at 5V.
2. “aaaaa” = high order address.
3. “x" =don't care.

4124 AT8938252 ‘_
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Flash and EEPROM Parallel Programming Modes

o Data l/O Address
Mode RST | PSEN | ALE/PROG | EANpp | P2.6 | P2.7 | P3.6 | P3.7 | P0O.7:0 | P25:0P1.7:0
Serial Prog. Modes H hM ht" x
Chip Erase H LI~ _@?| 12v | H L L L X X
Write (10K bytes) Memory H L N 12v L H H H DIN ADDR
Read (10K bytes) Memory H L H 12v L L H H oouT ADDR
Write Lock Bits: H L g — 12V H L H L DIN X
Bit - 1 P0.7=0 X
Bit - 2 P0.6=0 X
Bit -3 P0.5=0 X
Read Lock Bits: H L H 12v H H L L oouT X
Bit - 1 @Po0.2 X
Bit - 2 @Po.1 X
Bit-3 @P0.0 %
Read Atmel Code L 12v o L L L DouT 30H
Read Device Code L 12V L L L L DOUT 31H
Serial Prog. Enable H W/ s <g 12v L H L H | P00=0 X
Serial Prog. Disable H LA\ 744 12v L H = H | PO.O=1 X
Read Serial Prog. Fuse H L H 12v H H L H @Po0.0 X

Notes: 1. “h™ = weakly pulled "High™ internally.

2. Chip Erase and Serial Programming Fuse require a 10-ms PROG pulse. Chip Erase needs to be performed first before

reprogramming any byte with a content other than FFH.

3. P3.4is pulled Low during programming to indicate RDY/BSY.

4. “X"=don't care

ATEL
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Figure 15. Flash/EEPROM Serial Downloading
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Figure 16. Verifying the Flash/EEPROM Memory
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Flash Programming and Verification Characteristics-Parallel Mode

Ta = 0°C t0 70°C, Ve = 5.0V * 10%

AIMEL

Symbol | Parameter Min Max Units

Vep Programming Enable Voltage 11.5 125 \Y

lpp Programming Enable Current 1.0 mA

MeLeL Oscillator Frequency 3 24 MHz

tavaL Address Setup to PROG Low 48tc o

toHAX Address Hold After PROG 48t oL

toveL Data Setup to PROG Low 48tc oL

{GHDX Data Hold After PROG 48tc e

T P2.7 (ENABLE) Highto Vpp 48tci L

tsHaL Vep Setup to PROG Low 10 s

toLaH PROG Width 1 110 us

tavav Address to Data Valid 48tc oL

teLqu ENABLE Low to Data Valid 48tc oL

tenaz Data Float After ENABLE 0 48t cL

toust PROG High to BUSY Low 1.0 us

twe Byte Write Cycle Time 20 ms
4-127
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Flash/EEPROM Programming and Verification Waveforms - Parallel Mode
PROGRAMMING . VERIFICATION
P1.0 - P1.7 j
PoD - P2e —— .. _ . PDDRESS >—j _ __ADDRESS >

— tavav
PORT 0 - e : DATA IN = - +(DATA OUT
: vet  lorox |
tAV(3L§‘—" " toHax
ALEFROG
tSHGLi"""’ .

EANpp

P2.7
(ENABLE) g
toHaL —* B>

P34 : )
(RDY/BSY) N BUSY ” READY
i twe

Serial Downloading Waveforms

SERIAL CLOCK INPUT

SCKIP1.7 2 DARRPAGREA L LI 4

|7 6 5 4 3 2 1 0
1
SERIAL DATA INPUT ! !
MOSI/P1.5 msel [ T [ [ [ [tsse]

SERIAL DATA OUTPUT
MISO/P1.6 o Imsel

LT T 1 L _.ItsBl
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Absolute Maximum Ratings*

Operating Temperature .........cccoceeueiinincannanns -55°C to +125°C
Storage Temperature ...........oeocneeeminininnnnns -65°C to +150°C
Voltage on Any Pin

with Respect to Ground .........ccoceeeviiiiiiiinins -1.0V to +7.0V

Maximum Operating Voltage 6.6V

*NOTICE:

Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

DC Output Current

15.0 mA

DC Characteristics

The values shown in this table are valid for T, =-40°C to 85°C and V¢ = 5.0V £ 20%, unless otherwise noted.

Symbol | Parameter Condition Min Max Units
Vi Input Low Voltage (Except EA) -0.5 02Vge-01| V
Vies Input Low Voltage (EA) 0.5 02Vec-03 | V
ViH Input High Voltage (Except XTAL1, RST) 0.2V + 0.9 Vec +0.5 \Y
Vi1 Input High Voltage (XTAL1, RST) 0.7 Ve Vec + 0.5 \%
Output Low Voltage ) A
VoL (Ports 1,2.3) lop =1.6mA 0.5 \%
Output Low Voltage ) #
Voui (Port 0, ALE, PSEN) lo=32mA 0.5 \Y
lop = =60 pA, Vg = 5V £ 10% 24 \Y
Output High Voltage 4!
Vor (Ports 1,23, ALE, PSEN) lodE feg A pes i
low =-10 pA 0.9 Ve \Y
loy = -800 pA, Voc = 5V + 10% 24 \Y
Output High Voltage i
Vort | (Port 0 in External Bus Mode) Sieesddin 075 Vee o
loy = -80 pA 0.9 Ve v
e Logical 0 Input Current (Ports 1,2,3) Vin =0.45V -50 HA
I Logical 1to 0 Transition Current (Ports 1,2,3) | Viy =2V, Vcc = 5Vt 10% -650 A
Input Leakage Current
lu (Port 0, EA) 0.45 < Viy < Vee +10 A
RRST Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, T = 25°C 10 pF
Active Mode, 12 MHz 25 mA
Power Supply Current
Idle Mode, 12 MHz 6.5 mA
lec
Vee =6V 100 HA
Power Down Mode &
Vee =3V 40 HA
Notes: 1. Under steady state (non-transient) conditions, loi Maximum total o for all output pins: 71 mA

must be externally limited as follows:
Maximum lg per port pin: 10 mA
Maximum lg_ per 8-bit port:

Port 0: 26 mA

Ports 1,2, 3: 15 mA

= AImEL

If 15, exceeds the test condition, Vo may exceed the
related specification. Pins are not guaranteed to sink
current greater than the listed test conditions.

. Minimum V¢ for Power Down is 2V

4-129
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

Variable Oscillator
Symbol Parameter Min Max Units
Merel Oscillator Frequency 0 24 MHz
L ALE Pulse Width e oL - 40 ns
taviL Address Valid to ALE [ ow tercL- 13 ns
LA Address Hold After ALE Low tereL- 20 ns
Qv ALE Low to Valid Insfruction In Ato oL - 65 ns
tupL ALE Low to PSEN Low teree - 13 ns
- PSEN Pulse Width 3loreL - 20 ns
teLiv PSEN Low to Valid Instruction In 3tereL- 45 ns
toxix Input Instruction Hold After PSEN 0 ns
toxiz Input Instruction Float After PSEN tereL - 10 ns
toxav PSEN to Address Valid tocL - 8 ns
taviv Address to Valid Instruction In Stcrel - 55 ns
toiaz PSEN Low to Address Float 10 ns
tRLRH RD Pulse Width 6te - 100 ns
twLwH WR Pulse Width 6lc oL - 100 ns
tRLDV RD Low to Valid Data In St - 90 ns
trHOX Data Hold After RD 0 ns
trHDZ Data Float After RD 2o oL - 28 ns
thov ALE Low to Valid Data In 8tccL- 150 ns
tavov 'Address to Valid Data In Ste oL - 165 ns
tuwe ALE Low to RD or WR Low 3icecL - 50 3tcreL + 50 ns
tavwi Address to RD or WR Low 4oL - 75 ns
tavwx Data Valid to WR Transition toLcL - 20 ns
tavwH Data Valid to WR High TicicL - 120 ns
twHax Data Hold After WR toret - 20 ns
truaz RD Low to Address Float 0 ns
twHLH RD or WR High to ALE tiigh tereL - 20 toreL * 25 ns

4-130 ATB9S8252 mrmeremrcrmmmmmmsr s e o e S
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External Program Memory Read Cycle

/r fHe —
ALE 4 . . s N\
tAVL.L tLLIV tPLPH
— tupL —
P—Sﬁ\‘ ___/ tPI_IV tP \
he— XAV“’:

toxix—* }‘* Lo

PORTO DK R-AT D———INSTRIN 0K A0-A7 )
tAVIV

PORT2 X ~ AB-Al5 4 ~ X_AB-A15

External Data Memory Read Cycle

Y —
AE _f N . % . 4
> Rty
PSEN : \ ¢
tuov h-¢<
o tRLRH —¥
— tow —
RD le— 1t ax S :
t, l¢
. favi—a i RLOV RHDZ
RLAZ t
— RHDX
PORT 0 >0 - A7 FROM Rl OR DPLXC) BATA INDD K0 - A7_FROM PCL—INSTR IN
[ taw >
tAVDV

PORT 2 W P20 - P2.7 OR A8 - Al5 FROM DPH__ A8 - A15 FROM PCH

AIMEL
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External Data Memory Write Cycle

oty —
ALE \

| f—— y
N A P

tF tWHLH

PSEN ; %
: I
~— Ywm “‘—’T‘—tWLWH =
!

WR b —
— g — tovwx —> +— = twpax
e loywn —

PORT 0 __»~(A0 - A7 FROM RI OR DPLY{_DATA OUT X A0 - A7 FROM PCL)—NSTR IN

tavwt >

PORT 2 > P2.0 - P2.7 OR A8 - A15 FROM DPH__ % AB - A15 FROM PCH

External Clock Drive Waveforms

R tenex RS
owex : R\ [ A [ loHot
Vg = 0.8V 5 - s O . SN N
0.7 Vg _\“: %
p 5
<> 02 VE- P 1Y - -
0.45V —— —
" torex
teteL
External Clock Drive
Symbol | Parameter Vee = 4.0V to 6.0V Units
Min Max
oLl Oscillator Frequency 0 24 MHz
teLeL Clock Period 41.6 ns
teHex High Time 15 ns
totex Low Time 15 ns
telcH Rise Time 20 ns
tereL Fall Time 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions
The values in this table are valid for Vo = 4.0V to 6V and Lead Capacitance = 80 pF.

Symbol | Parameter Variable Oscillator Units
Min Max

e Serial Port Clock Cycle Time 12t L us

tQvxH Output Data Setup to Clock Rising Edge 10t e - 133 ns

txHax Output Data Hold After Clock Rising Edge 2o - 117 ns

txHDX Input Data Hold After Clock Rising Edge 0 ns

txHov Clock Rising Edge to Input Data Valid 1Cte e - 133 ns

Shift Register Mode Timing Waveforms

INSTRUCTION |0 NA R 7w PO \4, SN, Fovobol wl &7 i 8§,
ALE 7 gt " WU ATURYE (ALY AR P T T ey N 1
" tax
S & WPV e e A BN S e N PR |
lovxH <—
9¢ —>‘ }4—‘ trox
WRITE TO SBUF, s>V b e kU5l w § )
v H 'e———(
OUTPUT DATA turov WAV SETTI
LRy I D N T S T S A T A O NG (0=
INPUT DATA serail
AC Testing Input/Output Waveforms(!) Float Waveforms(1)
Ve~ 05V -02 Vg + 08V = ) Vions" 4V B
TEST POINTS : Vdoapt B ——- Timing Reference
500 » e Points
Gdsv = 0 Qc-'o; /o : NPBAD. S . % VOL’ 0.1v
Notes: 1. AC Inputs during testing are driven at V¢ - 0.5V Notes: 1. For timing purposes, a port pin is no longer floating
for a logic 1 and 0.45V for a logic C. Timing mea- when a 100 mV change from load voltage occurs. A
surements are made at Vy min. for a lcgic 1and V,_ port pin begins to float when a 100 mV change from
max. for a logic 0. the loaded Vou/Vq, level occurs.

AIMEL 4-133
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ATMEL

AT89S8252
TYPICAL ICC (ACTIVE) at 25°C

V= 6.0V
& 1 —
C 1 L —1 | — [V =5.0V
A s =1 ="
4 — |
0
0 4 8 12 16 20 24
F (MH2)
ATB89S8252
TYPICALICC vs. VOLTAGE - POWER DOWN (85°C)
20
115
G
C 1o
T
A s
0
3.0V 4.0V 5.0V 6.0V
V. VOLTAGE
AT89S8252
M TYPICAL ICC (IDLE) at 25°C
/ Ve =6.0V
| —
C 174 =
C 54 | S | T Vee=50V
R 16 — | s
aos—
0.0
0 4 8 12 16 20 2%
F (MHz)

Notes: 1. XTAL1 tied to GND for Icc (power down)
2. Lock bits programmed
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Ordering Information

Speed Power
(MHz) Supply Ordering Code Package Operation Range
16 4.0V 10 6.0V AT89S8252-16AA 44A Automotive
AT89S8252-16JA 44 (-40°C to 105°C)
AT89S8252-16PA 40P6
AT89S8252-16QA 44Q
24 4.0V to 6.0V AT89S8252-24AC 44A Commercial
AT89S8252-24JC 44y (0°C to 70°C)
AT89S8252-24PC 40P6
AT89S8252-24QC 44Q
4.0V to 6.0V ATB89S8252-24Al 44A Industrial
AT89S8252-24J| 444 (-40°C to 85°C)
AT89S8252-24P1 40P6
AT8938252-24Ql 44Q
33 4.5Vto 5.5V AT89S8252-33AC 44A Commercial
AT89S8252-334C 449 (0°C to 70°C)
AT89S8252-33PC 40P6
AT89S8252-33QC 44Q
E = Preliminary Information
Package Type
44A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44) 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)
40P6 40 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

AIMEL

4-135
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FAIRCHILD
SEMICONDUCTOR™

MM74C922 - MM74C923

October 1987
Revised January 1999

16-Key Encoder ° 20-Key Encoder

General Description

The MM74C922 and MM74C923 CMOS key encoders pro-
vide all the necessary logic to fully encode an array of
SPST switches. The keyboard scan can be implemented
by either an external clock or external capacitor. These
encoders also have on-chip pull-up devices which permit
switches with up to 50 kQ on resistance to be used. No
diodes in the switch array are needed to eliminate ghost
switches. The internal debounce circuit needs only a single
external capacitor and can be defeated by omitting the
capacitor. A Data Available output goes to a high level
when a valid keyboard entry has been made. The Data
Available output returns to a low level when the entered
key is released, even if another key is depressed. The Data
Available will return high to indicate acceptance of the new
key after a normal debounce period; this two-key roll-over
is provided between any two switches.

An internal register remembers the last key pressed even
after the key is released. The 3-STATE outputs provide for
easy expansion and bus operation and are LPTTL compat-
ible.

Features

W 59 kQ maximum switch on resistance

| On or off chip clock

H On-chip row pull-up devices

B 2 key roll-over

B Keybounce elimination with single capacitor
M Last key register at outputs

M 3-STATE output LPTTL compatible

M Wide supply range: 3V to 15V

M Low power consumption

Ordering Code:

Order Number | Package Number Package Description
MM74C922N N18A 18-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
MM74C922WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
MM74C923WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
MM74C923N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Device also available in Tape and Reel. Specify by appending suffix letter *X" to the ordering code.

Connection Diagrams

Pin Assignment for DIP

U ol

ROW Y1 —‘

L
ROW Y2 -—zi i DATA OUT A
Row v3 = L1 paTA OUT S
ROW Y4 —" —‘L DATAOUTC
osciLLAToR < 1S oata o0
KEYBOUNCE MASK — 3. qurPoTENAST
coLumA x4 L2 0aTA AVAILABLE
COLUMN X3 L "l"" COLUMN X1
ono 12 cocumvxz

Top View
MM94C922

Pin Assignment for SOIC

N\
ROW Y1 =11 20 = Ve
ROW Y2 —1 2 19 |—= DATA oUT A
ROW Y3 —3 18 |~ oatA oUT B
R0W Y4 =4 17 |~ DATA OUT ©
o £ 16 |~ DATA OUT D
OSCILLATOR = 6 15 = NC
KEYBOUNCE MASK — 7 14 |— OUTPUT ENABLE
COLUMN X4 —{ 8 13 |~ DATA AVAILABLE
COLUMN X3 — 9 12 [~ COLUMN X1
GND —{ 10 11 = COLUMN X2
Top View
MM74C922

© 1999 Fairchild Semiconductor Corporation DS006037.prf

www.fairchildsemi.com
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Connection Diagrams (continued)

Pin Assignment for
DIP and SOIC Package

ROWY1 —H U 120 vee
Rowvz2 2 S pataout A
Rowys 4 . pataouts
RoWYs - ' pataoutc
ROWYS —s' -2- DATA OUT D
OSCILLATOR —G—' iDATA OUTE
KEYBOUNCE MASK —} L% GoreoT enasie
coumixs F2. oata avartaste
COLUMN X3 —ll -2 COLUMN X1
GND 2‘ '—L" COLUMN X2
Top View
MM74C923
Truth Tables
(Pins 0 through 11)
Switch 0 1 2 3 4 5 6 7 8 9 10 11
Position

Y1,X1 Y1,X2 Y1,X3 Y1,X4 Y2,X1 Y2X2 Y2,X3 Y2,X4 Y3,X1 Y3,X2 Y3X3 Y3X4

O o o oo
o O O O =
o O o = O
O O O = =

(Note 1)

“—c O>» 4>»0
moo >

o O = O O

O O = O =

O O = =2 O
o Yo ol

o - O © o

O = O O =

o = O =~ O

O oo s 2

(Pins 12 through 19)

12 13 14
Y4,X1

Switch
Pcsition

15

16 17

18

19

Y4X2 Y4X3 Y4X4 Y5(Note1), Y5(Note1), Y5(Note1), Y5 (Note 1),
X1 X2 X3 X4

O = =2 OO0
o &n-Co &
S o g o

(Note 1)

- CcCc O >» 4>»0
moo >

O a - A

- O O O o

- O O O —

- O O =~ O

a0 0 = A

Note 1: Omit for MM74C922

www.fairchildsemi.com
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Block Diagram
10k
DATA AVAILABLE DATA
AVAILABLE
0SCEXT €
OR CLOCK s
3 STATE
2817 pLLILs KEY BOUNCE XeM CONTROL
COUNTER ELIMINATION ""Z auTPuT
= Exte ENABLE
I__ 0 Ls8
—a4)
4 e—cx
2704 DECODER
ACTIVE LOW OUTPUTS
KEY
x4 X3 (sz Xt vg 34 o
= p— cx
INTERNAL
3 I ¢ 1 ]
Ne- So-
1 h_§ [ & 0\‘: | —O¢ }oureuts
Se 2l p— ck
n o 9 F
* L 1 D g | e
Y e o AND [}
15 14 1 12 2KEY
No—- Po- o W ROLLOVER O
e — B o—{cx
13 L € ]
ol oSNl N | f
KEY £ J
ARRAY —ycx Ms8

www.fairchildsemi.com
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Absolute Maximum Ratingsote 2) Operating Ve Range 3V to 15V
Voltage at Any Pin Veo-03VtoVee +0.3v '€ 18v
Operating Temperature Range Ead Tempetature
(Soldering, 10 seconds) 260°C
MM74C922, MM74C923 —40°C to +85°C
Storage Temperature Range -65°C to +150°C

Power Dissipation (P p)
Dual-In-Line
Small Outline

Note 2: “Absolute Maximum Ratings™ are those values beyond which the
safety of the device cannot be g Except for “Operating p
00 mW ture Range" they are not meant to imply that the devices should be oper-
700 m ated at these limits. The table of “Electrical Characteristics® provides
500 mW  conditions for actual device operation.

DC Electrical Characteristics

Min/Max limits apply across temperature range unless otherwise specified

Symbol | Parameter Conditions I Min I Typ ] Max I Units
CMOS TO CMOS
V1, Positive-Going Threshold Voltage Vee=5V, N2 0.7 mA 3.0 3.6 4.3 v
at Osc and KBM Inputs Vee=10V, Iy 21.4 mA 6.0 6.8 8.6 v
Vee=15V, [y 22.1 mA 9.0 10 12.9 \
Vi Negative-Going Threshold Voltage Vee=5V, iy 2 0.7 mA 0.7 14 2.0 \
at Osc and KBM Inputs Vee=10V, iy 21.4 mA 14 3.2 4.0 \
Vee= 15V, Iy 22.1 mA 2.1 5 6.0 v
Ving) Logical “1" Input Voltage, Vee=5V 35 4.5 \
Except Osc and KBM Inputs Vee =10V 8.0 9 \
Vee=15V 125 13.5 v
Vine) Logical “0" Input Voltage, Vee=5V 0.5 1.5 \2
Except Osc and KBM Inputs Vee=10V 1 2 \%
Vo= 15V 15 2.5 \Y
Ip Row Pull-Up Curment at Y1, Y2, Vee=5V, Vin=0.1Vee =2 -5 A
Y3, Y4 and Y5 Inputs Vee =10V -10 -20 pA
Vee= 15V -22 -45 HA
Vout(1) Logical *1” Output Voltage Vee=5V, lo =-10 pA 4.5 Vv
Vee=10V, lg=-10 pA 9 v
Vee=18V, lg=-10 pA 135 v
Vour(o) Logical “0" Qutput Voltage Vee=5Vi lp=10 pA 0.5 \
Vee= 10V, I =10 pA 1 v
Vee= 15V, Io = 10 pA 1.5 v
Ron Column “ON" Resistance at Vee=5V, Vo=0.5V 500 1400 Q
X1, X2, X3 and X4 Outputs Vee=10V, Vo =1V 300 700 Q
Vee= 15V, Vo = 1.6V 200 500 Q
lcc Supply Current Vee=5V 0.55 1.1 mA
Osc at 0V, (one Y low) Vee=10V 1.1 1.9 mA
Vee= 15V 1.7 26 mA
lingry Logical “1” Input Current Vee= 15V, Viy= 15V 0.005 1.0 HA
at Output Enable
Iingo) Logical “0" Input Current Vee= 15V, Viy =0V -1.0 -0.005 pA
at Output Enable
CMOS/LPTTL INTERFACE
Ving) Except Osc and KBM Inputs Vee=4.75V Vee-1.5 \
Vine) Except Osc and KBM Inputs Vec=4.75V 0.8 v
Vout(1) Logical “1" Output Voltage lo=-360 pA
Vec=4.75V 24 \"
lo=-360 pA
Vour(o) Logical “0" Output Voltage lo=-360 pA
Vee=4.75V 0.4 \
lo=-360 pA
www.fairchildsemi.com 4
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DC Electrical Characteristics (continued)

Symbol l Parameter l Conditions | Min Typ I Max I Units
OUTPUT DRIVE (See Family Characteristics Data Sheet) (Short Circuit Current)
Isource | Output Source Current Vee =5V, Vour=0V, -1.75 -3.3 mA
(P-Channel) Ta=25C
Isource | Output Source Current Vee =10V, Vour=0V, -8 -5 mA
(P-Channel) Ta=25C
IsiNk Output Sink Current Vee =5V, Vour = Vee 1.75 36 mA
(N-Channel) Ta=25C
Isink Output Sink Current Vee = 10V, Voyr=Vee, 8 16 mA
(N-Channel) Ta=25C
AC Electrical Characteristics (note 3)
Ta = 25°C, C__ =50 pF, unless otherwise noted
Symbol Parameter Conditions Min Typ Max Units
todor tha1 Propagation Delay Time to Cy = 50 pF (Figure 1)
Logical “0" or Logical “1" Vec =5V 60 150 ns
from D.A. Vee =10V 35 80 ns
Vee =15V 25 60 ns
ton, tH Propagation Delay Time from Ry =10k, C, = 10 pF (Figure 2)
Logical “0” or Logical “1" Vee =5V, R =10k 80 200 ns
into High Impedance State Vee=10V,C =10 pF 65 150 ns
Vee =15V 50 110 ns
tHo! tHe Propagation Delay Time from Ry = 10k, C|_ = 50 pF (Figure 2)
High Impedance State to a Vee =5V, R =10k 100 250 ns
Logical “0" or Logical “1" Vee =10V, C_ =50 pF 55 125 ns
Ve =15V 40 90 ns
Cin Input Capacitance Any Input (Note 4) 5 T, pF
Cout 3-STATE Output Capacitance Any Output (Note 4) 10 pF

Note 3: AC Parameters are guaranteed by DC correlated testing.

Note 4: Capacitance is guaranteed by periodic testing.

www.fairchildsemi.com
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Switching Time Waveforms

Vee
ANY KEY
st
v

cC
ANY OTHER MMA AM
KEY ’
0

Vee
DATA
AVAILABLE w5¥ee 05 Vee
0
tpd0 tpd1
Vee
DATA 0. 05V,
outHT SVee ce

T1=T2=RC, T3 = 0.7 RC, where R = 10k and C is external capacitor at KBM input.
FIGURE 1.

Veo
OUTPUT
0

05 Veg

|- ton

Vee [ e

DATAOUT ( { 3STATE
Vm__1 10%

il —
TUTFUT
ENABLE 08 Vee

HH

/
OH 0%
DATA OUT 3STATE

FIGURE 2.

www.fairchildsemi.com 6
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Typical Performance Characteristics

Typical I, vs V) at Any Y Input

30
Tp=25°C
i 25 Vep =15V
£
o 20 /
g /
o 15
e
5 /
:_—:l: 10 - Vpe=10v 4
2
: L
2 5
Veg =5V
0
0 5 10 15
Vee -Vin
Typical Fgcan Vs Cosc
10k
N t
Ik b 1
5
x 1 s |
; s, 0
<
2
“ 1 b
S,
10
0.01 01 1 10
Cosc WF)

Typical Applications

Synchronous Handshake (MM74C922)

10¢
MM74C922 =
xs KBM
X3
[
X2 8
I — xt . T0 DATA BUS
3fz2f1fof——dv:
7]6]|s]a vz n: .
5| Als |8 —Tva :'” Ik
fFlefo]cl—vs
DATA AVAILABLE
L ot 81> (nvirarion)
SYSTEM
CLOCK p— K g
2 I ¢ ENABLEOUTPUT
I (RESPONSE)
The key may be sy ly by omitting the capacitor at

osc. and driving osc. directly if the system clock rate is lower than 10 kHz

Typical Ry, vs Voyt at Any X Output
4

2 oy 7IVcc'JV Ta=25°C

“w .

g 3

z /

g 25

B

c

E s | s

s L/

"

L e — ]
2y 5 10 15

Vout (V)

Typical Debounce Period vs Cxgy
1

=
=
=}
=
o
(X3
01
a HHH
=] 1
&
&
8
e o &
=3
o
a
(=]
0.001
01 1 10 100
Ckam kF)

Synchronous Data Entry Onto Bus (MM74C922)

__1108
A

MM74C922
X4 KBM
X3

e

0 Y1
4 Y2
1)
c

—

TO DATA BUS
> 0 BU

—
DA ®—> DATA AVAILABLE

» ®» oo

Y3
Y4

I
miz»laln
ojola|=

2
Al

Outputs are enabled when valid entry is made and go into 3-STATE when
key is released.

The key may be sy y by omitting the capacitor at
osc. and driving osc. directly if the system clock rate is lower than 10 kHz

www.fairchildsemi.com
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Asynchronous Data Entry Onto Bus (MM74C922)

—-]_ 10C
Y

MM74C922

xa KBM
X3
X2
I X1
3f2f1f}o Y1
7|6|5(4 Y2
BiAj9|8 Y3

FIEJD|C

0O O w P

—>

» TO DATA BUS
e

s
DATA AVAILABLE

Y4
am
c
L

OE

1/6 74C08

Outputs are in 3-STATE until key is pressed, then data is placed on bus. When key is released, outputs return to 3-STATE.

Expansion to 32 Key Encoder (MM74C922)

+5Y
| MM74C922
Y
X ke
X2 0SC o J_
C 10C
0 55
W P TS B DA —> DAT—A AVAILABLE
o[1]2]3 1 A 0o
‘5|67 2 8> 01
8|9 |10t 3 R o e
12113 | 14 |15 W oS faus
YY ¥ Vo
16 |17 |18 |19 1 oL
20 |21 | 22 |23 :j-j oy
24 |25 | 26 |27 | b
28 |29 |30 | 31 > MM74C20
33 2 3ok
Vee
Theory of Operation

The MM74C922/MM74C923 Keyboard Encoders imple-
ment all the logic necessary to interface a 16 or 20 SPST
key switch matrix to a digital system. The encoder will con-
vert a key switch closer to a 4(MM74C922) or
5(MM74C923) bit nibble. The designer can control both the
keyboard scan rate and the key debounce period by alter-
ing the oscillator capacitor, Coge, and the key bounce
mask capacitor, Cysk. Thus, the MM74C922/MM74C923's
performance can be optimized for many keyboards.

The keyboard encoders connect to a switch matrix that is 4
rows by 4 columns (MM74C922) or 5 rows by 4 columns
(MM74C923). When no keys are depressed, the row inputs
are pulled high by internal pull-ups and the column outputs
sequentially output a logic “0". These outputs are open
drain and are therefore low for 25% of the time and other-
wise off. The column scan rate is controlled by the oscilla-
tor input, which consists of a Schmiitt trigger oscillator, a 2-
bit counter, and a 2—4-bit decoder.

When a key is depressed, key 0, for example, nothing will
happen when the X1 input is off, since Y1 will remain high.
When the X1 column is scanned, X1 goes low and Y1 will
go low. This disables the counter and keeps X1 low. Y1

going low also initiates the key bounce circuit timing and
locks out the other Y inputs. The key code to be output is a
combination of the frozen counter value and the decoded Y
inputs. Once the key bounce circuit times out, the data is
latched, and the Data Available (DAV) output goes high.

If, during the key closure the switch bounces, Y1 input will
go high again, restarting the scan and resetting the key
bounce circuitry. The key may bounce several times, but as
soon as the switch stays low for a debounce period, the
closure is assumed valid and the data is latched.

A key may also bounce when it is released. To ensure that
the encoder does not recognize this bounce as another key
closure, the debounce circuit must time out before another
closure is recognized.

The two-key roll-over feature can be illustrated by assum-
ing a key is depressed, and then a second key is
depressed. Since all scanning has stopped, and all other Y
inputs are disabled, the second key is not recognized until
the first key is lifted and the key bounce circuitry has reset.

The output latches feed 3-STATE, which is enabled when
the Output Enable (OE) input is taken low.

www.fairchildsemi.com
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20-Lead Plastic Small Outline I.C. Package (M)

Package Number M20B

Physical Dimensions inches (milimeters) unless otherwise noted
0.845-0.870
[21.46-22.10] — *
0.090
0[0.092] 5 "[2'29] TYP. "
2.34
Sl alalalalatalald
PIN NO. 1 T
0.245-0.255
IDENT —\\O [6.22-6.48)
1 ]
0.060 0.300-0.320
= ™ sy ™ b b o g [7.62-8.13]
0.040 0.125-0.135 -145-0.
0.065 | o™ (s.s-343) 7] [3.68-5.08) """
[1.65)
: ]'
f | —— 0.008-0.014
] 1 [0.20-0.36) Tve
90° £4° TYP
H 0.100
[2.54] TYP 0.015-0.021 ., 0;%:'2-;;0
o] oz 00100000 1387 D54 e8¢ >
[0.25-1.02] L. 0020 . 0 0.310-0.365 N184 (REV F)
[0.51] [7.87-9.27]
18-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N18A
0.496-0.512
{12.598—13.005)
m‘!“ﬁﬁﬁﬁﬁll“
0.394-0.419
(10.008 - 10.643)|
LEADNO. 1 _|— C p oV
IDENT
|
By
L] 9 10
D.010 ypy
{0.254)
0.291-0.209
(7.381-1.595)
0.010-0028 . 0.093-0.104
o.254-0.737 4 l‘_ 2%2-2.642)
. 0.004—0.012
P e | T
L_— I:L l —H=H= * SEATING
1 PLANE
2.000-0.013 i N mw o J L_ 0050 I | R Y TR Y P
0.229-0.330) E 406 1. & nzm) 10.356 -0.508)
TPAL LiAos ML LENTIes (LT ) 10.35-0.508)
8.008 ryp
(0.203) w08 ev )
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P hysical Dimensions inches (milimeters) unless otherwise noted (Continued)

1.013-1.040
0.092 X 030 (25.73-2642)
L \Annnemmanne| 0 222 &e
N RAD
PIN NO. 1 IDENT 0.260 20.005
N @ (5.604 =0.127) PIN NO. 1 IDENT—~
J.200 OPTION 1 B . ’ Te
i T BT T T T [ G o] [ gup
0.300-0.320 _ %) OPTION 2
{1.620-8.128) NOM it
0.060 040 OPTION2
soss  0se | [T fwom) Sl 3130 oot
i1.651) TYP TYP ¥ (3.302 0.127) l
I 0.145-0200
7 | H | @
95%5° ||  0.003-0.015 90°:0.004° f I
{0.229-0.381) 0.020
[ e “”’“*"““’___’ 1_ 0125-0.140  (0.508)
0.06020.005 25020250 0.018:0.003 B53555  MIN
! 0325 *0.040 (1.5240.127) ! {0.457£0.076)
-0.015
+1.016
(azss nm)
NZOA (REV G)
20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N20A
LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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