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ABSTRACT

This thesis has presented EPROM PROGRAMMER design.  EPROM
PROGRAMMER used for education and applied for MICRO CONTROLLER No 8031. It
cooperated with IBM PC XT/AT by passing SERIAL PORT (RS-232) and it's result showed off
monitor. The controlling could pass keyboard directlyso it had convenient for working. The part
of program fanctional had special worked that very fast. EPROM nsed to worked or bad quality,

that could add timing by anto - program.
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‘ START ’
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BLANK CHECK

Subroutine

EDIT MEMORY

Subroutine

DOHK-LOARD

Subroutine

PROGRAH EPRON

Subroutine

READ DRIA
T0 BUFFER
Subroutine

EPRON
TYPE SELECT
Subroutine

- o »
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UP-LOAD
DATA TO PC
Subroutine

VERITY EPROM

Subroutine

fanereeTusunsiudn (Main Program) #i
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START
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EPRON
TYPE SELECT

Yy

ADDR=FIRST
LOCATION

'Y

—p

Y
READ DATA
FROM EPRON

Ko

= FFH

YES

INC ADDR

v

DISPLAY
"Eprom not BLANK"

LAST ADDR
YES

DISPLAY
"Eprom is BLANK”

END
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START

¥
EPROM
TYPE SELECT

2
DEFINE
ADDR LOCATION

v
ADDR = FIRST
LOCATION

'Y
>

READ DATA FROM
BUFFER 10 DISPLAY

IRC ADDR | LAST ADDR?

gdﬁ 3.3.3. faemreslilsunsu Display Data Buffer



18

START

- UP-LOAD

Subroutine
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EDIT AND MODIFY
DATA

DOHN-LOAD
Subroutine

21 3.3.4. MeemumesTilsunsidit Memory




19

START
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ADDR = FIRST
LOCATION
vy
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DATA BUFFER
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771 3.3.5. faeumesTilsunss DownLoad
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START
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RDDR LOCATION

'Y

ONO

21 3.3.6. Seammastilunm Program EPROM
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HRITE T0 EPROM
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CHECK DATA
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YES

NG
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LAST ADDR
CHECK TOTAL
DATA
NG
CORRECT VY
YES b4
DISPLAY

Nt redlUsunsy Program EPROM sig
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EPRON
TYPE SELECT
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DEFINE
ADDR LOCATION
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ADDR = FIRST
LOCATION
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RERD DATA FROM
EPRON T0 BUFFER

INC ADDR LAST ADDR?
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27428A
UPP=42,5V

DISPLAY

"Ho Ture Select”
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27256
UPP = 24V
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UPP=12.5V

27542
UPP=42,.5V

faenuredlysunsi EPROM Type Select fip
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START

EPROM
TYPE SELECT

DEFINE
ADDR LOCATION

ADDR = FIRST
LOCATION
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INC ADDR

1 3.3.9. T uweaTusisna UpLoad Data to PC
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DEFINE
ADDR LOCATION
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RERD DATR FRON
EPRON & COMPARE
DATA IN BUFFER

YES

ING
ADDR

A

DISPLRY
"Yerify FAIL”

LAST ADDR
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¥

END
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EPROM  TYPE
2116
2132
2732A
2764A-2
2764A
2764A-3
P2764A
P2764A-3
27C64
27C64-2
21128
21128A-2
27128A-3
27256
272563
27512
27512-3

216

2732

2732A
D2764D-2
D2764D
D2764D-3
D2764C
D2764C-3
D27C64D-20
D27C64D-25
D27C64C
D27128D
D27128D-3

PROGRAMMING  VOLTAGE
Vpp = 25V
Vpp = 25V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 125V
Vpp = 125V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 125V
Vpp = 125V
Vpp = 1285V
Vpp = 125V
Vpp = 125V
Vpp = 21V

Vpp = 28V
Vpp = 28V

Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
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MBM27C64-25
MBM27128-20
MBM27128-25
MBM27128-30
MBM27256-25
MBM27256-30
MBM27C256-20
MBM27C256-25
MBMZ27C256-30

HN462716
HN462732
HN462732P
HN482732A
HN27C32
HN27C32A
HN482764G-2
HN482764G
HN482764G-3
HN482764P

Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V

Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 125V
Vpp = 125V
Vpp = 21V
Vpp = 21V
Vpp = 21V

Vpp = 25V
Vpp = 25V
Vpp = 25V
Vpp = 21V
Vpp = 25V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
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HN482764P-3
HN27C64G-25
HN27C65G-20
HN4827128G-25
HN4827128G-30
HN4827128G-45
HN4827128P-30
HN27128AG-20
HN27128AG-30
HN27256G-25
HN27256G-30
HN27C256G-20
HN27C256G-25
HN27C256G-30
HN27512G-25
HN27512G-30

2716

2732

2732A
MBL2764K-2
M5L2764K
M5L2764K-3
Mb5L2764P-3
MBL27256K

2116
27C16
2]C16H
2732
21C32
27C32H

Vpp = 21V
Vpp = 21V
Vpp = 2V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 126V
Vpp = 125V
Vpp = 125V
Vpp = 125V
Vpp = 126V
Vpp = 125V
Vpp = 126V
Vpp = 125V
Vpp = 125V

Vpp = 28V
Vpp = 25V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 125V
Vpp = 25V '
Vpp = 26V
Vpp = 25V
Vpp = 25V
Vpp = 25V
Vpp = 25V
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2764
2764H
NM27C256

2116

2732

2732A
TMM2764D-2
TMM2764D
TMMZ27128D-20
TMM27128D-25
TC527256D-20
TC57256D-25
21C256

Vpp = 21V
Vpp = 21V
Vpp = 125V

Vpp = 26V
Vpp = 25V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
Vpp = 21V
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00F0 =
00ED =
00D0 =
00B8 =
00BO =
00A8 =
00AQ =
0089 =
0098 =

008D =

48

RAA AL AR A R A R R R A R R N N N N Y N N R ]
'

’

;THESE ARE EXAMPLE SUBROUTINES FOR THE 8051 MICRO-

,CONTROLLER FAMILY. THEY ARE TAKEN FROM THE 1982

JINTEL MICROCONTROLLER USER'S MANUAL ON PAGES ¢-1

& 92 AFTER ONLY FORMAT MODIFICATIONS FOR CROSS 32,
,THEY ARE PASSED ON AS EXAMPLES, FREE OF CHARGE, BY
;UNIVERSAL CROSS-ASSEMBLERS.

;ALSO INCLUDED, IS A LIST OF THE REGISTER AND BIT NAMES
;WITH THEIR CORRESPONDING ADDRESSES.

CPU

HOF

8051
TBL"
"INT8

RAS A4 222 222 2 L R R Y Y Y R Y R s Tl
’

;MCS-51 INTERNAL REGISTERS

ACC:
PSW.
IPC:
P3:
IEC:
P2:
SBUF:

SCON:

P1:
TH1:

EQU OFOH ;B REGISTER

EQU OEOH JACCUMULATOR

EQU 0DOH ;PROGRAM STATUS WORD
EQU 0B8H ;INTERRUPT PRIORITY
EQU 0BOH ,PORT 3

EQU OABH ;INTERRUPT ENABLE:

EQU 0AOH ;PORT 2

EQU 99H ;SEND BUFFER

EQU 88H ;SERIAL CONTROL

EQu SOH ;PORT 1

EQU 8DH ;TIMER 1 HIGH



008C = THO:
008B = TLY:
008A = TLO:
0088 = TMOD:
0088 = TCON:
0087 = PCON:
0083 = DPH:
0082 = DPL:
0081 = SP:
0080 = PO:

EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQu

8CH
8BH
8AH
89H
88H
87H
83H
82H
81H
80H

;MCS-51 INTERNAL BIT ADDRESSES

0090 = P1.0:
0091 = P1.1:
0092 = P1.2:
0093 = P1.3:
0094 = P14
0095 = P1.5:
0036 = P1.6:
0097 = P17
00E0 = ACC.0:
O0E1 = ACC.%:
00E2 = ACC.2:
00E3 = ACC3:
O0E4 = ACCA4:
00E5 = ACCb:
DOES = ACC.6:
00E6 = ACC.7.
00D7 = cy:
00D6 = AC:
00D5 = FO:
00D4 = RSt

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQuU
EQU

S0H
91H
92H
93H
94H
95H
96H
97H
OEOH
OE1H
OEZH
OE3H
OE4H
OE5H
OE6H
DE6H
OD7H
0D6H
0D8H
0D4H

49

;TIMER 0 HIGH

JTIMER 1 LOW

;TIMER 0 LOW

,TIMER MODE

;TIMER CONTROL

,POWER CONTROL REGISTER
.DATA POINTER HIGH

;DATA POINTER LOW
;STACK POINTER

;PORT 0

CARRY FLAG

AUXILIARY-CARRY FLAG

JUSER FLAG 0

0D4H ,REGISTER SELECT MSB



00D3 =
00D2 =
00D0 =
00BC =
00BB =
00BA =
00B9 =
00B8 =
00AF =
00AC =
00AB =
00AA =
00AS =
00A8 =
009F =
00SE =
008D =
009C =
0039B =
00%A =

0098 =
008F =
O08E =
008D =
008C =
008B =
00BA =
0089 =
0088 =

RSO,
Ov:

PT1:
PX1:
PTO:
PX0:
EA:

ES:

ETI:
EX1:
ETO:
EX0:

SMO:
SM1:
SM2:
REN:

TB8:

RB8:

Rl
TR
TR
TFO;
TRO:
IE1:
i
1EO:
ITO:;

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQu

0D3H
0D2H
ODOH
0BCH
0BBH
0BAH
0BSH
0B8H
OAFH
OACH
OABH
OAAH
0A9H
DABH
08FH

0SEH

0SDH

0SBH
09AH
099H
088H
08FH
0BEH
08DH
08CH
08BH
08AH
089H
088H

50

OD3H  REGISTER SELECT LSB
0D2H  :OVERFLOW FLAG
ODOH  PARITY FLAG

0BCH  PRIORITY SERIAL PORT
OBBH ;PRIORITY TIMER 1
OBAH  PRIORITY EXTERNAL 1
OBOH  ;PRIORITY TIMER 0
PRIORITY EXTERNAL 0

[ENABLE ALL INTERRUPT
{ENABLE SERIAL INTERRUPT
JENABLE TIMER 1 INTERRUPT
[ENABLE EXTERNAL 1 INTERR
{ENABLE TIMER 0 INTERRUPT
JENABLE EXTERNAL 0 INTERR
;SERIAL MODE 0

;SERIAL MODE 1

;SERIAL MODE 2

;SERIAL RECEPTION ENABLE
TRANSMITT BIT 8

{RECEIVE BIT 8

TRANSMIT INTERRUPT FLAG
{RECEIVE INTERRUPT FLAG
TIMER 1 OVERFLOW FLAG
TIMER 1 RUN CONTROL BIT
TIMER 0 OVERFLOW FLAG
TIMER 0 RUN CONTROL BIT
EXT INTERR. 1 EDGE FLAG
{EXT INTERR. 1 TYPE FLAG
EXT INTERR. 0 EDGE FLAG
JEXT INTERR. 0 TYPE FLAG

-IIIIICII'II!OII'GI.’IIi!ll!!l!II.I‘II!IIi!'!'i!lil.l!!'i
0

,EQUATES FOR EP831



8000 = DATA: EQU
8002 = ADDLOW:  EQU
8001 = ADDH: EQU
8003 = CONTRL:  EQU
0090 = CONRD: EQU
0080 = CONWR:  EQU
00FD = BRATO6: EQU
000A = CR: EQU
000D = LF: EQU
0030 = TYPE: EQU
0031 = ADRO: EQU
0032 = ADRT: EQU
0033 = STARTO: *  EQU
0034 = START1: EQU
0035 = ENDO: EQU
0036 = END1: EQU
0037 = TEMP1: EQU
0038 = TEMP2: EQU
0039 = FILLK: EQU
003A = CHKSUM: ~ EQU
003B = NBYTES: EQU
003C = VBYTE: EQU
003D = RTYPE: EQU
003E = X EQU
;BIT STATUS EQUATES
0000 = STATO0.0: EQU

0001 = STATO.1: EQU

RN NN SRR NN IR,
’ ’

B8000H
8002H
8001H
8003H
90H
80H
OFDH
0AH
O0DH
30H
31H
32H
33H
34H
35H
36H
37H
38H
39H
3AH
3BH
3CH
3DH
3EH

b1

:DATA 8255 PORT
;ADDRESS LOW

;ADDRESS HIGH

;,CONTROL WORD

;PA READ

;PA WRITE

;9600 BAUD RATE
:CARRIAGE RETURN

;LINE FEED

JINTERNAL RAM

;STORE ADDLOW LOWBYTE
;STORE ADDLOW HIBYTE
;STORE START ADDR LOWBYTE
.STORE START ADDR HIBYTE
;STORE ADDHI LOWBYTE
;STORE ADDH! HIBYTE

’



, PROGRAM START HERE ;

RAAE A A S SRR I N
’ [

0000

0000 755008
0003 7AFF
0005 7B0D
0007 DBFE
0008 908003
000C 7480
000E FO
0OOF 908000
0012 7400
0014 FO
0015 A3
0016 FO
0017 A3
0018 FO
0019 759852
001C 758700
001F 758920
0022 758DFD
0025 D28E
0027 1204E9
002A B420EC
002D 7A1F
002F 1204F8
0032 DAFB
0034 7563000
0037 900D65
003A 120561
003D 120567

RES:
RES1:

RES2:

RES3:

RES4:

ORG
MOV
MoV
MoV
0.DUNZ
Mov
MoV
MOVX
MOV
MoV
MOVX
INC
MOVX
INC
MOVX
MOV
Mov
Mov
Mov
SETB
LCALL
CINE
MOV
LCALL
DJINZ
Mov
Mov
LCALL
LCALL

52

0000H
P1,#0BH

R2 #0FFH
R3,#00

R3,$
DPTR,#CONTRL
A#CONWR
@DPTRA
DPTR #DATA
A#0
@DPTR A
DPTR
@DPTR,A
DPTR
@DPTR,A
SCON,#52H
PCON,#0
TMOD,#20H
TH1,#BRAT96
TR1

Cl
A#20H,RES2
R2#1FH
CRLF

R2,$-3
TYPE#00H
DPTR#TITLE
PRNT

PRMT

;RESET VPP
;POWER UP DELAY

’

DATA =0

ADDLOW = 0

;ADDHI = 0

;SERIAL 8 BIT UART MODE
;TIMER1 MODE2

;9600 BAUD RATE

AUTO RAUD RATE
;CHECK 9600

;SET NEW PAGE

;EPROM NOT SELECT



PERBVEFERRANRI PR EEERRY.
’ ’
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; MAIN PROGRAM ROUTINE ;

HEFREARFNBUNRE IO NOEUNPN.
1 4 ’

0040 1204F1
0043 B44203
0046 020082

0049 B44503
004C 0200C1
004F B44803
0052 020125

0055 B44C03
0058 02013D
00SB B45003
00SE 02021A
0061 B45203
0064 020289
0067 B45403
006A 02040C
006D B45503
0070 020333
0073 B45603
0076 020454

0079 9010DB
007C 120561
007F 020131

RAZ A SRR AL 22322 )0
] .

MAIN: LCALL
CJINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
CJNE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP

ERR: MoV
LCALL
LIMP

ECHO
A#B"$+6
BCMD
AFE $+6
ECMD
A#H"$+6
HCMD
A#1"3$+6
LCMD
A#F.3+6
PCMD
A#R"$+6
RCMD
A#T.$+6
TCMD
AU $+6
UCMD
A#V .ERR
VCMD
DPTR.#CMDERR
PRNT

EXIT

, BLANK CHECK FUNCTION ;

RS RESTAFENDETRIEN N,
' ’

0082 1204F1

BCMD:  ICALL

ECHO

;END OF MAIN LOOP



0085 B40D36 CJINE A #LF,BERRO
0088 508003 MoV DPTR#CONTRL
008B 7490 MOV A #CONRD
008D FO MOVX  @DPTRA

00BE 120CA2 LCALL  PWRUP

0031 12056E LCALL  LENGTH

0054 500000 Mov DPTR,#00H
0097 120587 BAGAIN: LCALL  RDPROM

009A B4FF15 CINE A #0FFH,BERR
008D EB53b MOV AENDO

00SF B5820D CINE A.DPL,BNEXT
00AZ2 Eb36 MoV AEND1

00A4 B58308 CINE A,DPH,BNEXT
00A7 900FCE MOV DPTR.#YBLANK
00AA 120561 LCALL  PRNT

O0AD 8009 SIMP BEXIT

00AF A3 BNEXT:  INC DPIR

00BO 80ED SIMP BAGAIN

00B2 900FE3 BERR: MOV DPTR#NBLANK
00B5 120561 LCALL  PANT

00B8 120CAF BEXIT:  LCALL  PWRDWN
00B8 020131 LIMP EXIT

00BE 020079 BERRO:  LUIMP ERR

SRS ER R RGN EFEENE.
’ ’

; EDIT MEMORY FUNCTION ;

EREREEBEN R I RN RN,
* :

00C1 1204F1 ECMD: LCALL  ECHO

00C4 B42052 CJUNE A4 "EERR
00C7 120CFF 1CALL  GETADR
00CA 853283 MOV DPH,ADR1

00CD 853182 MOV DPLADRO

,POWER-DOWN

,EDIT ERROR

.



00D0 120CD1 ELINE:
00D3 7420
00D5 1204E1
00D8 7r08
00DA EO
00DB F539

00DD C4

EAGAIN:

00DE 540F
00EO 120552
00E3 1204E1
00E6 743D
00EB 1204E1
00EB 1204F1
OOEE 120531
00F1 20001D
00F4 F539
00F6 FO
00F7 1204F1
OOFA 120531
DOFD 200011
0100 C4
0101 4239
0103 E539
0105 C4
0106 FO
0107 A3
0108 7420
010A 12041
010D DFCB
010F 80BF
0111 BA2008  ENOHEX:
0114 A3
0115 DFC3

LCALL
MOV
LCALL
MOV
MOVX
MOV
SWAP
ANL
LCALL
LCALL
MOV
LCALL
LCALL
LCALL
JB
MOV
MOVX
LCALL
LCALL
B
SWAP
ORL
MOV
SWAP
MOVX
INC
MOV
LCALL
DINZ
SIMP
CINE
INC
DINZ

b5

OUTADR
Af"
co
R7.#08H
A,@DPTR
FILLKA
A

A #0FH
HEX2A
Cco
A#="
co
ECHO

- AZHEX

STATO.0,ENOHEX
FILLKA
@DPTR.A

ECHO

AZHEX
STAT0.0,ENOHEX
A

FILLKA

AFILLK

A

@DPTR,A

DPTR

A"

co

R7,EAGAIN
ELINE

AR EEXIT
DPTR

R7,EAGAIN

;EDIT NO HEX



0117 80B7

0118 020079
011C 1204F8
011F 120567
0122 020040

SIMP
LUMP
LCALL
LCALL
LIMP

RBERRARIFERIROIRY.
' ’

; HELP FUNCTION ;

BAA I EL T IR N
] ]

0125 1204F1
0128 B40DOF
012B 9010F3
012E 120561
0131 1204F8
0134 120567
0137 020040
013A 020079

LCALL
CINE
MOV
LCALL
LCALL
LCALL
LIMP
LIMP

ELINE
ERR
CRLF
PRMT
MAIN

ECHO

A #LF,HERR
DPTR #HMSG
PRNT

CRLF

PRMT

MAIN

ERR

Ridd Al L AL T R Y Y Y PR S AT
? ’

; LOAD INTEL HEX FILE FUNCTION ;

i d iy S Y Y Y s
’ »

013D 1204F1
0140 B40ODF7
0143 S00DE7
0146 120561
0148 753400
014C 1204F1
014F B43AF7
0152 1204F1
0155 120531
0158 C4

LCALL
CJNE
MoV
LCALL
MoV
LCALL
CJINE
LCALL
LCALL
SWAP

ECHO
A#LF,HERR
DPTR,#LMSG
PRNT
CHKSUM #0
ECHO
A§""LCMD1
ECHO
AZHEX

A



0169 F563B
01568 1204F1
015E 120531
0161 4238
0163 E53A
0165 C3
0166 9538
0168 Fb3A
016A 1204F1
016D 120531
0170 C4
0171 F532
0173 1204F1
0176 120531
0179 4232
017B E53A
017D C3
017E 9532
0180 F53A
0182 1204F1
0185 120531
0188 C4
0189 F531
0188 1204F1
018E 120531
0191 4231
0193 E63A
0195 C3
0196 9531
0198 F63A
019A 1204F1
019D 120531
D1AD C4

MoV
LCALL
LCALL
ORL
MOV
CLR
SUBB
Mov
LCALL
LCALL
SWAP
MOV
LCALL
LCALL
ORL
MOV
CLR
SUBB
MOV
LCALL
LCALL
SWAP
Mov
LCALL
LCALL
ORL
MOV
CLR
SuBB
MoV
LCALL
LCALL
SWAP

NBYTES,A
ECHO
AZHEX
NBYTES,A
A,CHKSUM
c

A NBYTES
CHKSUM,A
ECHO
AZHEX

A

ADR1A
ECHO
AZHEX
ADR1,A
A,CHKSUM
c

AADR1
CHKSUM,A
ECHO
AZHEX

A

ADRO,A
ECHO
AZHEX
ADRO,A-
A,CHKSUM
c

AADRO
CHKSUM,A
ECHO
AZHEX

A

b7



01A1 F&3D
01A3 1204F1
01A6 120531
01A9 423D
01AB E53A
01AD C3
01AE 853D
0180 F53A
0182 E53D
01B4 7029
01B6 E53B
01B8 6025
01BA B53283
01BD 853182
01C0 1204F1 LDATA:
01C3 120531
01C6 C4
01C7 F538
01C8 1204F1
01CC 120531
01CF 4238
01D1 E53A
01D3 C3
01D4 8538
01D6 F53A
0108 E538
01DA FO
01DB A3
01DC D53BE1
01DF 1204F1 EOR:
01E2 120531
01Eb C4
01E6 F538

MOV
LCALL
LCALL
ORL
MOV
CLR
SUBB
MOV
MOV
JINZ
mMov
JZ
MoV
MOV
LCALL
LCALL
SWAP
MOV
LCALL
LCALL
ORL
MoV
CLR
SUBB
MOV
MOV
MOVX
INC
DJNZ
LCALL
LCALL
SWAP
MOV

RTYPEA
ECHO
AZHEX
RTYPEA
A,CHKSUM
c

ARTYPE
CHKSUM,A
A RTYPE
EOR
ANBYTES
EOR
DPH,ADR1
DPL,ADRO
ECHO
AZHEX

A

TEMPZA
ECHO
AZHEX
TEMP2,A
A,CHKSUM
C

ATEMP2
CHKSUM,A
A TEMP2
@DPTR,A
DPTR
NBYTES,LDATA
ECHO
AZHEX

A

TEMP2,A

58



01EB 1204F1 ~ LCALL  ECHO ;
01EB 120531 LCALL  AZHEX ;
O1EE 4538 ORL A TEMP2 ;
01F0 Bb3A12 CINE  ACHKSUM,CHKERR ;
01F3 EB3D MOV A,RTYPE

01F5 7003 JNZ LEND ;
01F7 020149 LUMP LCMD1 ;

O1FA 1204F8 LEND: LCALL  CRLF :

01FD 900ED5 Mov DPTR#LENDMSG
0200 120561 LCALL  PRNT ;
0203 8006 SIMP LEXIT ;
0205 90102E CHKERR. MOV DPTR,#CHKMSG 5
0208 120561 LCALL  PRNT ;
0208 1204ES LEXIT: LCALL (I ;
020E 1204F8 LCALL  CRLF ,
0211 120567 LCALL  PRMT ¥
0214 020040 LIMP MAIN X

0217 020079 LERR: LIMP ERR }

BAAAL LIS L2222 O
: ’

, PROGRAM FUNCTION ;

RAAAAZII2Z 2222 M
' [

021A 508003 PCMD: MOV DPTR #CONTRL ;

021D 7480 MOV ASCONWR ;
021F FO MOVX  @DPTRA ;
0220 120CA2 LCALL  PWRUP - ;
0223 1204F1 PCMD1: LCALL  ECHO ;
0226 B40D08 CINE  A#LF,PCMD2 ;
0229 12056E LCALL  LENGTH ;
022C 900000 MOV DFTR4#0 ;
022F 8027 SIMP  PAGAIN ;

0231-B42068 PCMD2: CJUNE Af" °,PCERR ;



0234 120CFF
0237 1204F1
023A B42C5F
023D 853133
0240 853234
0243 120CFF
0246 1204F1
0243 B40D50
024C 853135
024F 853236
0252 853382
0255 853483
0258 E583
025A 20E602
025D 801C
025F C2E6
0261 F583
0263 EO
0264 B4AFFO8
0267 E583
0268 D2E6
026B F583
026D 8018
026F F639
0271 EBS3
0273 D2E6
0275 F583
0277 E539
0278 8006
0278 EO
027C B4FF02
027F 8006
0281 120669

PAGAIN:

PAGN?1:

PAGN11:

PAGN2:

PAGN3:

LCALL
LCALL
CINE
Mov
MOV
LCALL
LCALL
CINE
MOV
MOV
MoV
MOV
MOV
JB
SIMP
CLR
MoV
MOVX
CJINE
MOV
SETB
MoV
SUMP
MOV
MOV
SETB
MoV
Mov
SIMP
MOVX
CINE
SIMP
LCALL

60

GETADR
ECHO
A#","PCERR
STARTO,ADRO
START1,ADR1
GETADR
ECHO
A#LF,PCERR
ENDDO,ADRO
END1,ADR1
DPL,STARTO
DPH,START1
ADPH
ACC.7,PAGN1
PAGN2
ACC.7

DPHA
A,@DPTR

A #OFFH,PAGNT1

A,DPH
ACC.7

DPH,A

PAGN4

FILLKA

A.DPH

ACC.7

DPH,A

AFILLK

PAGN3
A.@DFTR

A #0OFFH,PAGN3
PAGN4
WRPROM

:GET DATA FROM BUFFER
1S DATA = OFFH?

:DATA IS NOT = OFFH
:GET DATA FROM BUFFER
1S DATA = OFFH?

;DATA IS NOT = OFFH



0284 20011D
0287 EB35
0289 B5822A
028C Eb36
028E B56325
0231 1204F8
0284 9010B0
0287 120561
029A 800E
029C 9010DB
029F 120561
02A2 8006
02A4 9010C3
02A7 120561
02AA 1204F8
02AD 120567
02B0 120CAF
02B3 020040
02B6 A3
02B7 809F

PAGN4:

PCERR:

PEXIT:

PNEXT:

JB
MoV
CINE
MOV
CINE
LCALL
MoV
LCALL
SIMP
MoV
LCALL
SIMP
MOV
LCALL
LCALL
LCALL
LCALL
LIMP
INC
SIMP

61

STAT0.1,PERR
AENDO
A,DPL,PNEXT
A.END1
A,DPH,PNEXT
CRLF
DPTR#YPROG
PRNT

PEXIT
DPTR,#CMDERR
PRNT

PEXIT

DPTR #NPROG
PRNT

CRLF

PRMT
PWRDWN
MAIN

DPTR

PAGAIN

-I'!’IIII'C!IIII!IIDI!!II!I"II!.
’ '

; READ EPROM TO BUFFER FUNCTION ;

-CIlI’llllllllli'l.lil"!"'III!-
’ [

02B9 808003
02BC 7490
02BE FO
02BF 120CA2
02C2 1204F1
02Cb5 B40D08
02C8 12056E

02CB 900000

RCMD:

RCMD1:

MoV
Mov
MOVX
LCALL
LCALL
CINE
LCALL
MOV

DPTR.#CONTRL
A #CONRD
@DPTR,A
PWRUP

ECHO
ASLF,RCMD2
LENGTH
DPTR,#0

:DATA IS = OFFH



02CE 8027
02D0 B42048
02D3 120CFF
02D6 1204F1
02D9 B42C42
02DC 853133
02DF 853234
02E2 120CFF
02E5 1204F1
02ES B40D33
02EB 853135
02EE 853236
02F1 853382
02F4 853483
02F7 120587
02FA F539
02FC EB32
02FE 20E602
0301 800C
0303 C2E6
0305 F583
0307 E538
0309 FO
030A 853283
030D 8003
030F E639
032A 020040
032D A3
032E 80C7

RCMD2:

RREAD:

R512:

RDNX:

RNEXT:

SIMP
CJINE
LCALL
LCALL
CINE
MOV
MOV
LCALL
LCALL
CJINE
MOV
MoV
MOV
MoV
LCALL
MoV
MOV
JB
SIMP
CLR
MOV
MOV
MOVX
MoV
SIMP
CALL
LIMP
INC
SUMP

RREAD

A4 " RERR
GETADR
ECHO
A#"".RERR
STARTO,ADRO
START1,ADR!
GETADR
ECHO
A4LF,RERR
ENDO,ADRD
END1,ADR1

" DPLSTARTO

DPH,START1
RDPROM
FILLKA
AADR1
ACC.7,R512
RDNX
ACC.7
DPH.A
AFILLK
@DPTRA
DPH,ADR1
RDNX1
PWRDWN
MAIN

DFTR
RREAD

Rdddad 222 222 I 2222 IR
' :

; UPLOAD INTEL HEX FILE FUNCTION ;

B R AR A R I R R Y R Y Y XYY I
] ]

ADDRRESS >=8000H
ADDRESS >=8000H

’



0330 020079
0333 1204F1
0336 B420F7
0338 120CFF
033C 1204F1
033F B42CEE
0342 853133
0345 853234
0348 120CFF
034B 1204F1
034E B40DDF
0351 853135
0354 853236
0357 S00FB2
035A 120561
035D 1204E9
0360 B40ODFA:
0363 853382
0366 853483
0369 7D00
0368 753A00
036E 743A
0370 1204E1
0373 1203AD
0376 EE
0377 120519
037A E583
037C 120519
037F E582
0381 120019
0384 E4
0385 120619

UPERR.
UCMD:

UPLOAD:

SENDO:

LUMP
LCALL
CJNE
LCALL
LCALL
CINE
MOV
MOV
LCALL
LCALL
CJINE
MOV
MOV
MOV
LCALL
LCALL
CINE
Mov
MoV
MOV
MoV
MoV
LCALL
LCALL
MoV
LCALL
MOV
LCALL
MoV
LCALL
CLR
LCALL

ERR

ECHO

A 4" "UPERR
GETADR
ECHO
A# " UPERR
STARTO,ADRO
START1,ADR1
GETADR
ECHO

A #LF,UPERR
ENDO,ADRO
END1,ADR1
DPTR,#UMSG
PRNT

Ci
AZLF,UPLOAD
DPL,STARTO
DPH,START1
R5.#0
CHKSUM,#0
A#"

Cco

SENDC

ARE
SBYTEHC
A,DPH
SBYTEHC
A,DPL
SBYTEHC

A

SBYTEHC

JWAIT ENTER



0388 EO
0389 120519
038C A3
038D DEF9
038F E53A
0391 F4
0392 04
0393 120503
0396 1204F8
0389 BDO1CF
039C S003F2
039F 120561
03AZ 1204F8
03A5 1204E9
03A8 B4ODFA
03AB 8059
03AD EB83
03AF C532
03B1 F583
03B3 E582
03B5 C531
03B7 F582
03B 853683
03BC 853562
03BF C3
03C0 E583
03C2 8532
03C4 7023
03C6 C3
03C7 E582
03C8 9531
03CB F582
03CD C3

SEND1:

SEND2:

SENDC:

MOVX
LCALL
INC
DINZ
MOV
CPL
INC
LCALL
LCALL
CINE
MOV
LCALL
LCALL
LCALL
CINE
SIMP
MOV
XCH
MoV
MOV
XCH
MOV
MoV
MOV
CLR
MOV
SUBB
JNZ
CLR
MOV
SUBB
Mov
CLR

A,@DFTR
SBYTEHC
DPTR
R6,SEND1
A,CHKSUM
A

A

SBYTEH
CRLF
R5,#1,SENDO
DPTR.#SENDTB
PRNT
CRLF

Ci

A #0DH,SEND2
UEXIT
A,DPH
AADR?Y
DPHA
A,DPL
A.ADRO
DPLA
DPH,END1
DPL.ENDO
c

A,DPH
AADR1
SENDC2

c

A,DPL
A,ADRO
DPLA

C

;.DATA



03CE 940F
03D0 6008
03D2 5016
03D4 780F
03D6 18
03D7 C3

03D8 EbB2
03DA 98
03DB 40F9
03DD 7D01
03DF AEB2
O3E1 OE
03E2 853283
03Eb 853182
03E8 22
03E9 853283
03EC 853182
03EF 7E10
03F1 22
03F2
3A30303030
0400 8010DB
0403 120561
0406 120567
0409 020040

REFBETFRAP R RER R RN Y.
4 3

; TYPE SELECT FUNCTION ;

EREEENERN TR NN,
’ ]

040C 1204F1
040F B40D3F

LOOPCK

CHK1:

SENDC2:

UERR:

UEXIT:
LIMP

TCMD:

SuBB
Jz
JNC
MOV
DEC
CLR

MOV
sSusB
JC
MOV
MoV
INC
MOV
MOV
RET
MOV
MOV
Mov
RET
SENDTB:

MOV
LCALL
LCALL
MAIN

LCALL
CINE

65

A #OFH
CHK1
SENDC2
RO,#0FH
RO

c

A,DPL
A,RO
LOOPCK
Rb5.#1
R6,DPL
R6
DPH,ADR1
DPL,ADRO

DPH,ADR1
DPL,ADRO
R6.£10H

DFB

DPTR.#CMDERR
PRNT
PRMT

ECHO
A#LF,TERRO

*:00000001FF",CR,LF,04H



0412 1204F8
0415 S0DE1E
0418 120561
041B 12041
041E C3
041F 9430
0421 5401
0423 4024
0425 2401
0427 C3
0428 940A
D42A 5004
042C 240A
042E 8008
0430 C3
0431 9407
0433 4014
0435 8401
0437 5010
0439 2408
0438 F530
043D 1204F8
0440 1204F8
0443 120567
0446 020040
0449 800FEC
044C 120561
044F 80C1
0451 020079

TCMDT:  LCALL
MOV
LCALL
LCALL
CLR
SUBB
SuBB
JC
ADD
CLR
suBs
JNC
ADD
SIMP

THEX: CLR
SUBB
JC
SUBB
JNC
ADD

TSET: MOV
LCALL
LCALL
LCALL
LIMP

LCALL
SIMP
TERRO:  LIMP

BAA2 2222222222210
» »

, VERIFY FUNCTION ;

PR RSB ENATRTENY.
’ »

CRLF
DPTR #TMSG
PRNT
ECHO
c

A #30H
A#1H
TERR
A#1

c

A #0AH
THEX

A #0AH
TSET

c
AH#07H
TERR
A#1H
TERR
A#0BH
TYPEA
CRLF
CRLF
PRMT
MAIN

DPTR,#TERMSG

PRNT
TCMD1
ERR

,CONVERT ASCH TO HEX
AS < 17

1S > 9?
;ERROR IF 3AH TO 40H
JF > 41H (A)



0454 908003  VCMD:
0457 7490
0459 FO
45A 120CA2
045D 1204F1
0460 B40DO0S
0463 12056E
0466 900000 .
0469 8021
0468 B42053
046E 120CFF
0471 B42CAD
0474 853133
0477 853234
047A 120CFF
047D B40OD41
0480 853135
0483 853236
0486 853382
0489 853483
048C 120587
048F F539
0491 E583
0493 20E602
0496 8010
0498 C2E6
049A F583
049C EO
049D B53929
04A0 E583
04A2 D2E6
04A4 F583

VAGAIN:

V512

VCMD1:

VCMD2:

MOV
MOV
MOVX
LCALL
LCALL
CGINE
LCALL
Mov
SIMP
CINE
LCALL
CJNE
MOV
MOV
LCALL
CINE
Mov
Mov
MoV
MoV
LCALL
MOV
MOV
JB
SIMP
CLR
MOV
MOVX
CINE
MOV
SETB
MOV

DPTR,#CONTRL
A#CONRD
@DFTR.A
PWRUP
ECHO
A##LF,VCMD2
LENGTH
DPTR,#0
VAGAIN

A#" " VCERR
GETADR
A# " VCERR
STARTO,ADRO
START1,ADR1
GETADR
A#LFVCERR
ENDO,ADRO
END1,ADR1
DPL,STARTO
DPH, START1
RDPROM
FILLKA
A,DPH
ACC.7,v512
VNX

ACC7

DPH.A
A@DPTR

A FILLKVERR
A.DPH

ACC7

DPH.A

67

:

'

'

;ADDRESS >=8000H

’



04A6 8004 SIMP VNX1

04A8 ED VNX: MOVX A @DFIR

04A9 B6391D CINE  AFILLKVERR

04AC EB35 VNX1: MOV AENDO

04AE B5822D CINE  ADPLVNEXT

04B1 E535 MOV AEND1

04B3 B58328 CINE A DPHVNEXT

04B6 1204F8 LCALL  CRLF

04B9 901001 MOV DPTR#YVERFY

04BC 120561 LCALL  PRNT

04BF 8011 SIMP  VEXIT

04C19010DB  VCERR: MOV DPTR.#CMDERR

04C4 120561 LCALL - PRNT

04C7 8009 SIMP  VEXIT

04C9 1204F8 ~ VERR:  LCALL  CRLF

04CC 901015 MOV DPTR#NVERFY

04CF 120561 LCALL  PANT

04D2 1204F8  VEXIT:  LCALL  CRLF

04D5 120567 LCALL  PRMT

04D8 120CAF LCALL  PWRDWN

04DB 020040 LIMP  MAIN

04DE A3 VNEXT:  INC DPTR

04DF B0AB SIMP  VAGAIN
;CONSOLE OUTPUT ROUTINE

04E13099FD  CO: JINB TLCO

04E4 C299 CLR n

04E6 F599 MOV SBUFA

04E8 22 RET

;CONSOLE INPUT ROUTINE



04E9 3098FD Cl: JNB

04EC C298 CLR
D4EE E599 MoV
04F0 22 RET

RL$
RI
A,SBUF

;CHARACTER ECHO ROUTINE

04F1 1204E9 ECHO:  LCALL

04F4 0204E1 LIMP
04F7 22 RET
;CRLF ROUTINE
04F8 740D CRLF: MOV
04FA 1204E1 LCALL
04FD 740A MOV
O4FF 1204E1 LCALL
0502 22 RET
;SBYTEH ROUTINE

0503 F539 SBYTEH: MOV
0505 CA SWAP
0506 540F ANL
0508 120562 LCALL
050B 1204Et1 LCALL
O50E £539 MOV
0510 b40F ANL
0512 120552 LCALL
0615 1204E1 LCALL
0518 22 RET
0518 C53A SBYTEHC: XCH
0b1B 263A ADD

c
co

A#LF
Cco
A#CR
co

FILLKA
A
A#0FH
HBDCA
Cco
AFILLK
AFOFH
HEX2A
010)

A,CHKSUM
A,CHKSUM

;LINE FEED
.CARRIAGE RETURN



051D C53A XCH
051F 120503 LCALL
05622 22 RET

;,DPSUB ROUTINE

0623 C3 DPSUB: CLR

0524 E582 MOV
0526 9531 SUBB
0528 F582 MoV
052A E583 MoV
062C 9532 SUBB
052E F583 Mov
0530 22 RET

JASCH TO HEX ROUTINE

0531 F537 AZHEX MOV
0533 C200 CLR
0535 C3 CLR
0536 9430 SUBB
0538 4013 JC
053A 840A suBB
053C 5003 JNC
0B3E 240A ADD
0540 22 RET
0541 C3 AHHIGH: CLR
D542 5407 SuBB
0544 4007 JC
0546 9406 SuBB
0548 5003 JNC
054A 2410 ADD

054C 22 RET

70

A,CHKSUM
SBYTEH

A,DPL
A.,ADRO
DPLA
A.DPH
A.ADR1
DPHA

TEMP1,A
STAT0.0
C
A#30H
AHERR
A#0AH
AHHIGH
A#DAH

A807TH
AHERR
A #6H

AHERR
A#10H



Al

054D E537 AHERR: MOV ATEMPI1 ;
054F D200 SETB  STAT0.0 ;
0551 22 RET :

;HEX TO ASCII ROUTINE

0852 C3 HD@A: CLR  C ;
0553 940A SUBB  A#0AH :
0555 5003 NG HAHIGH ;
0557 243A ADD  Ag3AH :
0559 22 RET ;
0554 2441 HAHIGH: ADD  A#41H ;
0B5C 22 RET :

;MASSAGE PRINTING ROUTINE

055D 1204E1 PRANT1: LCALL CO ;

0560 A3 INC DPTR ;
0561 E4 PANT: CLR A ;
0562 93 MOVC  A@A+DPTR ;
0563 B4D4F7 CINE A#04H,PRNTT
0566 22 RET ;

;,PROMPT PRINTING ROUTINE

0567 S00D58 PRMT. MOV DPTR#PMTMSG ;

056A 120561 LCALL  PRNT ;

056D 22 RET ;

;EPROM LENGTH ROUTINE

O56E 7535FF LENGTH: MOV ENDO,#0FFH i
0671 E530 MOV ATYPE ;



0573 120579
0576 F536
0578 22
0579 04
057A 83
0578 22
057C 00
057D 07
057E OF
0b7F OF
0680 1F
0581 1F
0582 3F
0583 3F
0584 7F
0585 7F
0586 FF

0587 858332
058A 858231
058D E530
058F 23
0550 900594
0693 73
0534 C154
0596 A1AA
0588 A1CB
059A AICB
058C ATEA
O58E A1EA
05A0 A1EA

GETLEN:

IDPROM:

RDTBL:

LCALL
MOV
RET
INC
MOVC
RET
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

,EPROM READ ROUTINE

MOV
MoV
MOV
RL
MOV
JMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP

GETLEN
END1,A

A
A@A+PC

O07H
OFH
OFH
1FH
1FH
3FH
3FH
7FH
7FH
OFFH

ADR1,DPH
ADRO,DPL
ATYPE

A
DPTR#RDTBL
@A+DPTR
NOTYPE
RD16
RD32
RD32
RD64
RD64
RD64

72

B W OB N BB w N w

;NO TYPE SELECT
;EP 2716

,EP 2732

;EP 2732A

,EP 2764

JEP 2764A

,EP 27128



05A2 ATEA
0bA4 C107
0bA6 C107
05A8 C12D
0bAA EB32
05AC DZE3
ObAE D2ED
05B0 908001
05B3 FO
05B4 75801B
05B7 908002
05BA Eb31
058C FO
058D 120CBD
05C0 508000
05C3 B0
05C4 853283
05C7 853182
05CA 22

05CB E532
05CD D2ES
05CF 908001
05D2 FO
05D3 75801B
05D6 908002
05D9 EB31
05DB FO
05DC 120CBD
O5DF 508000
05E2 EO
05E3 853263
05E6 853182

RD16:

RD32:

AJMP
AJMP
AIMP
AJMP
MOV
SETB
SETB
Mov
MOVX
MoV
MOV
MoV
MOVX
LCALL
MOV
MOVX

MOV

MOV
RET

MOV
SETB
MOV
MOVX
MOV
MOV
MoV
MOVX
LCALL
MOV
MOWX
MoV
MOV

RD6&4
RD256
RD266
RD612
AADR1
ACC3
ACC5
DPTR,#ADDHI
@DPIRA
P1.§1BH
DPTR #ADDLOW
A,ADRO
@DPTR.A
DLY20
DPTR,#DATA
A,@DPTR
DPH,ADR1
DPLADRO

AADR1
ACCH
DPTR,#ADDHI
@DPTRA
P1,#1BH
DPTR #ADDLOW
A,ADRO
@DPTRA
DLY20
DPTR#DATA
A @DPTR
DPH,ADR1
DPL,ADRO

73

,EP 27128A

JEP 27256

,EP 27256A

,EP 27512

;GET ADDHI
;PIN21=VPP=5V.
;PIN24=VCC=bV,
;CONTRL SETUP
;,GET ADDLOW
;DELAY 20US

;GET ADDHI

;PIN 26=5V.

,POITER FOR HIGH ADDR,CS,PIN26
.GET LOW ADDRESS

,GET THE DATA



05E8 22

OBEA E532
O5EC 908001
O5EF FO
05F0 75800F
05F3 508002
05F6 EB31
05FB FO
05FS 120CBD
05FC 908000
O5FF EO
0600 853283
0603 8563182
0606 22

0607 E532
0608 20E606
060C 7569008
060F 020615
0612 75900F
0615 508001
0618 FO
0618 808002
061C EB31
081E FO
061F 120CBD
0622 508000
0625 E0
0626 853283
0628 853182
062C 22

RD64:

RD256:

RDA14H:
RDNX56:

RET

MOV
MOV
MOVX
MoV
MOV
MOV
MOVX
LCALL
Mov
MOVX
MOV
MoV
RET

MoV
JB
MOV
LIMP
MoV
MOV
MOVX
MoV
MOV
MOVX
LCALL
Mov
MOVX
MoV
MoV
RET

74

AADR1
DPTR,#ADDHI

,GET THE HIGH ADDRESS
,POINTER FOR HIGH ADDR
@DPTR.A ;
P1,40FH
DPTR #ADDLOW
A,ADRO ;GET THE LOW ADDR
@DPTRA ;
DLY20 :
DPTR #DATA ;
A.@DPTR ;GET THE DATA
DPH,ADR1 .
DPL,ADRO ;

A.ADR1
ACC.6,RDA14H

,GET THE HIGH ADDRESS
;CHECK A14 LOW OR HIGH
P1,#0BH 3
RDNX56 ;
P1,#0FH ,
DFTR#ADDH!  ,POITER FOR HIGH ADDR
@DFTR,A )
DPTR,§ADDLOW
A,ADRO ,GET LOW ADDRESS
@DPTR.A :
DLY20 ;
DPTR,#DATA ;
A,@DPTR ,GET THE DATA
DPH,ADR1 :
DPL,ADRO ;

’



062F B2E6 CPL ACC.7
0631 20E605 JB ACC.6,RD14H
0634 759008 MOV P1,40BH
0637 8003 SIMP  RDNX512
0639 75900F RD14H: MOV P1.40FH
063C 908001  RDNX5122 MOV DPTR#ADDHI
063F FO MOVX  @DPTRA
0640 908002 MOV  DPTR4ADDLOW
0643 E531 MOV AADRO
0645 FO MOVX  @DPTR.A
0646 120CBD LCALL  DLY20
0649 908000 MOV DPTR#DATA
0B4C E0 MOVX ~ A@DFTR
064D 853283 MOV DPH,ADRI
0650 853182 MOV DPLADRO
0653 22 RET
;NO TYPE SELECTED ROUTINE
0654 1204F8  NOTYPE  LCALL  CRLF
0657 901087 MOV DPTR#NTYMSG
065A 120561 LCALL  PANT
065D 120CAF LCALL  PWRDWN
0660 1204F8 LCALL  CRLF
0663 120567 LCALL  PRMT
0666 020040 LMP  MAIN
;EPROM WRITE ROUTINE
0669 858332  MRPROM: MOV ADR1.DPH
066C 858231 MOV ADRO,DPL
066F F539 MOV FILLKA
0671 E530 MOV ATYPE

75

JCHECK A14 LOW OR HIGH

L

;POITER FOR HIGH ADDR
;GET LOW ADDRESS

’



0673 23
0674 900806
0677 73
0800

0800 020D52
0803 020654
0806 0103
0808 011C
080A 016F
080C 01C1
08OE 2113
0810 21B2
0812 2113
0814 21B2
0816 4151
0818 6115
0B81A 61D9
081C 7590D2 WR16:
081F 908002

0822 E531

0824 FO

0825 908001

0828 E532

082A DZE3

082C D2Eb

0BZE FO

082F 508000

0832 E539

0834 FO

0835 00

0836 00

0837 7590F2

PGERR:
NOTYP1:
WRTBL:

RL
MOV
JMP
ORG
LJMP
LIMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP

MOV
MOV
MoV
MOVX
MOV
MoV
SETB
SETB
MOVX
MOV
MoV
MOVX
NOP
NOP
MoV

A
DPTR #WRTBL
@A+DPTR

P1,#0D2H
DPTR.#ADDLOW
AADRO
@DPTR.A
DPTR#ADDHI
A,ADR1
ACC3

ACC.5

€DPTR A

DPTR #DATA
AFILLK
€@DFTR,A

P1,#0F2H

76

;EP2716
;EP2732
EP2732A
;EP2764
;EP2764A
;EP27128
EP27128A
;EP27258
EP27256A
;EP27512

CS=0

;GET HIGH ADDRESS

’



083A 120CC9
083D 7690D2
0840 906003
0843 7490
0845 FO
0846 908002
0848 E531
0848 FO
084C 908001
0B4F E532
0851 D2E3
0853 D2E5
0855 FO
0856 120CBD
0859 908000
085C EO
085D B539A0
0860 C201
0862 908003
0865 7480
0867 FO
0868 853283
0868 853182
086E 22

086F 7590FB
0872 808002
0875 E531
0877 FO
0878 908001
0878 E532
087D D2ES
087F FO

LCALL
Mov
MOV
MoV
MOVX
MOV
MOV
MOVX
MOV
MoV
SETB
SETB
MOVX
LCALL
Mov
MOVX
CINE
CLR
MoV
MOV
MOVX
MoV
MOV
RET

Mov
Mov
MOV
MOVX
MOV
Mov
SETB
MOvX

DLY50
P1.#0D2H

DPTR #CONTRL

A#CONRD
@DPTRA

DPTR #ADDLOW

AADRO
@DPTR,A

DPTR #ADDHI
A ADR1
ACC3

ACC5
@DPIR.A
DLY20

DPTR #DATA
A 8DPTR
AFILLKPGERR
STATO.1

DPTR #CONTRL

A #CONWR
@DPTR A
DPH,ADR1
DPL,ADRO

P1,#0FBH

DPTR #ADDLOW

A.ADRO
@DPIRA
DPTR #ADDHI
AADR1
ACC5
@DPTRA

;CS=0

.GET HIGH ADDRESS

’

]

,CS=0
;GET LOW ADDRESS
,GET HIGH ADDRESS



0880 908000
0883 E539
0885 FO
0886 00

0887 00

0888 7590D8
0888 120CC9
0BBE 7590F8
0891 908003
0894 7480
0896 FO
0857 908002
0B9A E531
089C FO
083D 908001
0BAQ E532
0BAZ DZED
08A4 FO
08A5 120CBD
0BAB 908000
08AB EO
0BAC B5390F
0BAF C201
08B1 908003
08B4 7480
0886 FO
0887 853283
08BA 853182
08BD 22
08BE 020D52

08C1 7590B8
08C4 908002

PGERR32:

MoV
MOV
MOVX
NOP
NOP
mov
LCALL
Mov
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
SETB
MOWX
LCALL
MOV
MOVX
CINE
CLR
MOV
MoV
MOVX
MoV
MOV
RET
LIMP

MOV
MOV

DPTR#DATA
AFILLK
@DPTRA

P1,#0D8H
DLY50
P1,#0F8H

DPTR #CONTRL

A #CONRD
@DPTR.A

DPTR.#ADDLOW

AADRO
@DPTRA
DPTR #ADDHI
A.ADR1
ACCS5
@DPTR.A
DLY20
DPTR.4DATA
A,@DPTR

78

AFILLK PGERR32

STATO0.1

DPTR,#CONTRL

A #CONWR
@DPTR,A
DPH,ADR1
DPL,ADRO

PGMERR

P1,#0B8H

DPTR,#ADDLOW

.

,CS=1

;CS=0

'

;GET HIGH ADDRESS

)
’
’

s

CS=0

’



08C7 E531
08CS FO
0BCA 908001
08CD E532
08CF D2Eb
08D1 FO
08D2 908000
08D5 E539
08D7 FO
08D8 00
08D8 00
0B8DA 759098
08DD 120CC9
0BED 759088
0BE3 908003
0BES 7490
08E8 FO
08ES 908002
OBEC E531
OBEE FO
OBEF 808001
08F2 £532
08F4 D2E5
08F6 FO
08F7 120CC9
0BFA 908000
08FD EO
OBFE B5390F
0801 C201
0303 908003
0806 7480
0808 FO
0809 853283

Mov
MOVX
MOV
MoV
SETB
MOVX
Mov
MOV
MOvVX
NOP
NOP

-MOV

LCALL
MOV
MOV
Mov
MOVX
MoV
Mov
MOVX
MoV
MOV
SETB
MOVX
LCALL
Mov
MOVX
CINE
CLR
MOV
MOV
MOWX
MoV

A,ADRO
@DPTR A
DPTR#ADDHI
A.ADR1
ACCH
@DPTR A
DPTR #DATA
AFILLK
@DPTR,A

P1,#098H
DLY50
P1,#088H

DPTR #CONTRL
A#CONRD
€@DPTR.A

DPTR #ADDLOW

AADRO
@DPTRA
DPTR,#ADDH|
AADR1
ACCH
@DPTRA
DLY50
DPTR,#DATA
A.@DPTR

A FILLK PGERR3A

STATO.1

DPTR #CONTRL
A#CONWR
@DPTR.A
DPH,ADR1

JGET LOW ADRESS

;GET HIGH ADDRESS

WRITE DATA

,CS=1

JGET LOW ADDRESS

;GET HIGH ADDRESS

»

.
[
’
’
’



090C 853182
090F 22
0910 020052 PGERR3A:
0913 75908E WR64:
0916 908002
0919 E531
0818 FO
081C 908001
091F EB32
0821 FO

0922 120CBD
0925 753E00
0928 908000
0928 E639
092D FO
092k 00

092F 00

0930 75808A
0933 120CC2
0936 75808E
0839 808003
093C 7480
093E FO

093F 908002
0842 £631
0944 FO

0945 908001
0948 E532
034A FO
084B 120CBD
084E 808000
0951 EO

AGN64:

MOV
RET
LIMP

Mov
MoV
MOV
MOVX
MOV
MOV
MOVX
LCALL
MOV
MOV
MoV
MOVX
NOP
NOP
MOV
LCALL
MOV
MOV
MoV
MOVX
Mov
MOV
MOVX
MOV
MOV
MOVX
LCALL
MoV
MOVX

80

DPL,ADRO ;

PGMERR ;

P1.#8EH
DPTRAADDLOW

AADRO ;GET LOW ADDRESS
@DPTR.A ;

DPTR#ADDHI
,GET HIGH ADDTRESS
@DPTR.A ;

;CS=0,0E=1,PGM=1

AADR1

DLY20 :
X#0 ,SET X VARIABLE=0
DPTR.#DATA :
A FILLK ;
@DPTR,A ;

P1,#8AH
DELAY1
P1,#8EH
DPTR#CONTRL
A#CONRD ;
@DPTR.A ;

DPTR,#ADDLOW
A ADRO ,GET LOW ADDRESS
@DPTRA ;
DPTR#ADDHI
AADR1 ,GET HIGH ADDRESS
@DPTRA ;

PGM=0
WAIT 1 MS
PGM=1

DLY20 ;
DPTR #DATA ;
A@DPTR ;



0952 D53E
0954 B53903
0957 020977
095A 908003
095D 7480
095F FO
0960 75908F
0963 908002
0966 E531
0968 FO
0969 508001
096C E532
096E FO
096F E53E
0971 B41AB4
0974 0209AF
0977 908003
097A 7480
097C FO
097D 75908E
0980 908002
0983 E531
0985 FO
0986 908001
0989 E532
0988 FO

" 098C E53E
098E 253E
0990 253E
0992 FB3E
0994 908000
0997 E539
0999 FO

NOV64:

OVER64:

INC
CINE
LIMP
MOV
MOV
MOVX
MoV
MoV
MOV
MOVX
Mov
MoV
MOVX
MoV
CJINE
LJMP
MOV
MoV
MOVX
MOV
MOV
MoV
MOVX
MoV
MoV
MOVX
Mov
ADD
ADD
MoV
Mov
MOV
MOVX

X
AFILLK,NOV54
OVERS4

DPTR,#CONTRL

A.8CONWR
@DPTRA
P1,#8EH

A.ADRO
@DPTR,A

DPTR #ADDHI
AADR1
@DPTR.A

AX

A#1AH AGN64
PGERR64

DPTR,#CONTRL

A SCONWR
@DPTRA
P1,#8EH

DPTR #ADDLOW

AADRD
@DPIRA
DPTR,#ADDHI
AADR1
@DPTR A
AX

AX

AX

XA
DPTR#DATA
AFALLK
@DPTR A

81

DPTR,#ADDLOW

JADD 1 TO X
;.DOES IT VERIFY?

,C8=0, OE=1, PGM=1

iGET LOW ADDRESS
:GET HIGH ADDRESS
;GET X COUNT

JIF NOT 25 REPEATE
,ERROR

/CS=0, OE=1, PGM=1
:GET LOW ADDRESS
;GET HIGH ADDRESS

’
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089A 75908A MOV P1,#8AH ;PGM=0

093D 120CC2 0ODb64: LCALL  DELAY1 WAIT 1 MS
0SAO D53EFA DINZ X.0D64 X TIMES DELAY
09A3 75908E MoV P1,48EH ;PGM=1

08A6 C201 CLR STATO.1 ;

0SA8 853283 MOV DPH,ADR1 ;

09AB 853182 MOV DPL,ADRD

0SAE 22 RET ;

09AF 020D52 PGERR64: LJMP PGMERR ;

09B2 75900E WRB4A: MOV P1,#0EH ;CS=0,0E=1,PGM=1
08B5 908002 MOV DPTR#ADDLOW

09B8 E531 MOV A ,ADRO ,GET LOW ADDRESS
09BA FO MOVX  @DPIRA i

09BB 908001 MOV DPTR#ADDHI

09BE Eb32 MOV AADR1 ;GET HIGH ADDTRESS
08CO FO MOVX  @DPTRA :

09C1 120CBD LCALL  DLY20 ;

0S8C4 75300 MOV XA40 ;SET X VARIABLE=0
09C7 808000 AGNB4A: MOV DPTR#DATA 5

0SCA Eb39 MoV AFILLK ;

08CC FO MOVX  @DPTRA ;

0SCD 00 NOP

08CE 00 NOP

0SCF 75900A MOV P1,80AH .PGM=0

0902 120CC2 LCALL  DELAYY WAIT 1 MS

09Db 75900E MoV P140EH ;PGM=1

09D8 908003 MOV DPTR#CONTRL ;

08DB 7490 MoV A#CONRD ;

080D FO MOVX  @DPTRA ;

09DE 908002 MOV DPTRAADDLOW ;

0SE1 E531 MOV A,ADRO ;GET LOW ADDRESS

0SE3 FO MOVX  @DPTRA ;



09E4 508001
09E7 E532
09E9 FO
09EA 120CBD
09ED 908000
09F0 EO

09F1 053E
09F3 B53903
09F6 020A16
09F9 908003
09FC 7480
OSFE FO
09FF 75300F
0A02 908002
0AO5 E531
0AO07 FO
0A08 908001
0AOB E532
0OAOD FO
OAOE E53E
0A10 B41AB4
0A13 D20A4E
0A16 908003
0A19 7480
0A1B FO
0A1C 75900E
OA1F 908002
0A22 E531
0A24 FO
0A25 908001
0A28 E532
0A2A FO
0A2B E53E

NOVB4A:

OVERS4A:

MOV DPTR¥ADDHI
MOV AADRI

MOVX  @DPTRA
LCALL  DLY20

MOV DPTRDATA
MOVX  A.@DFIR

INC X

CINE  AFILLKNOVB4A
LUIMP  OVERB4A

MOV DPTR.#CONTRL
MOV A#CONWR
MOVX  @DPTRA

MOV -~ P1,40EH

MOV DPTR#ADDLOW
MOV AADRO

MOVX  @DPTRA

MOV DPTR#ADDH|
MOV AADRI

MOVX  @DPTRA

MOV AX

CINE  A#1AHAGNSAA
LIMP  PGERRGA

MOV DPTR#CONTRL
MOV A#CONWR
MOVX  @DPTRA

MOV P1,80EH

MOV DPTR#ADDLOW
MOV AADRO

MOVX  @DPTRA

MOV DPIR#ADDHI
MOV AADRI

MOVX  @DPIRA

MOV AX

;GET HIGH ADDRESS
ADD 1 TO X

;DOES IT VERIFY?
iCS=0, OE=1, PGM=1
;GET LOW ADDRESS
,GET HIGH ADDRESS
;GET X COUNT

;IF NOT 25 REPEATE
,ERROR

:.CS=0, OE=1, PGM=1
;GET LOW ADDRESS
;GET HIGH ADDRESS



0A2D 253E
OAZF 253E
0A31 F53E
0A33 908000
0A36 E639
0A38 FO
0A39 75900A
0A3C 120CC2
OA3F DB3EFA

ODG64A:

0A42 75900E
0A45 C201
0A47 853283
OA4A 853182
0A4D 22
OA4E 020052  PGERRG6A:
0Ab1 EB32 WR256:
0A53 20E606
OAB6 7680AA
0AB9 020ABF
0ABC 7580AE WRA14:
OASF 908002 WRNX56:
0AB2 EB31
0AB4 FO
0AB5 908001
OA68 EB32
OABA FO
DABB 120CBD
OABE 763E00
OA71 908000

QA74 EB39

AGN56:

0A76 FO
0A77 00

ADD
ADD
MOV
MOV
MOV
MOVX
MoV
LCALL

. DUNZ

MOV
CLR
MOV
MoV
RET
LIMP

Mov
JB
MOV
LIMP
MOV
MOV
MoV
MOVX
MoV
MoV
MOVX
LCALL
Mov
MoV
MOV
MOVX
NOP

AX
AX

XA

DPTR #DATA
AFILLK
@DPTRA
P1,40AH
DELAY1
X.0D64A
P1,80EH
STATO.1
DPH,ADR1
DPLADRD

PGMERR

AADR1
ACC.6 WRA14
P1.80AAH
WRNXb56
P1,#0AEH

DPTR.#§ADDLOW

A.ADRO
@DPTRA
DPTR #ADDHI
AADR1
@DPTRA
DLY20

X#0

DPTR #DATA
AFILLK
€DPTR,A

;PGM=0

WAIT 1 MS

X TIMES DELAY
;PGM=1

CHECK A4 LOW OR HIGH
A14=0 '
Ald=1

:GET LOW ADDRESS

:GET HIGH ADDRESS

;SET X VARIABLE=0



0A78 00
0A79 C295
OA7B 120CC2
OAT7E D295
0ABD 908003
OAB3 7480
0AB5 FO
0AB6 908002
0ABS E531
0ABB FO
0ABC 908001
QABF Eb32
0A91 FO
0A92 20E606
0AS5 7580AA
OA98 D20ASE
0ASB 7580AE
0ASE 120CBD
0AA1 808000
0AA4 BO
OAAb 053E
OAA7 B53303
OAAA D20AD3
OAAD 908003
0ABD 7480
0AB2 FO
0AB3 908002
0AB6 EB31

NOVE6:

0ABB FO
0ABS 908001
0ABC E532
OABE FO
OABF 20E606

AGN14:
AGNX5S:

NOP
CLR
LCALL
SETB
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
Mov
MOVX
JB
MOV
LIMP
MOV
LCALL
MOV
MOVX
INC
CINE
LIMP
MoV
MoV
MOVX
MOV
MoV
MOVX
MOV
mov
MOVX
JB

P1.b

DELAY1

P1.5
DPTR#ICONTRL
A #CONRD
@DPTR,A

DPTR,#ADDLOW

A.,ADRD
@DPTR,A

DPTR #ADDHI
A,ADR1
@DPTR.A
ACC.6,AGN14
P1,#0AAH
AGNX56
P1,#0AEH
DLY20

DPTR #DATA
A,@DPTR

X

A FILLK NOVES
OVERb6
DPTR,#CONTRL
A #CONWR
@DPIR.A

DPTR #ADDLOW

A,ADRO
@DPTR,A
DPTR,#ADDHI
AADR1
@DPTR,A
ACC.6,NOV14
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PGM=D
WAIT 1 MS
;PGM=1

;GET LOW ADDRESS

;GET HIGH ADDRESS
;CHECK A14 LOW OR HIGH
Al4=0

Al4=1

ADD 170X

;DOES IT VERIFY?
.GET LOW ADDRESS
,GET HIGH ADDRESS

JCHECK A14 LOW OR HIGH



DAC2 7590AA
0AC5 020ACB
OACB 7590AE
OACB EB3E
OACD B41AA1
0ADO 020B12
0AD3 908003
0ADG6 7480
0ADB FO
OADS 808002
OADC EB31
DADE FO
OADF 908001
0AEZ E632
OAE4 FO
OAES 20E606
OAEB 7590AA
OAEB 020AF1
OAEE 7590AE
OAF1 EB3E
OAF3 253E
OAFS 253E
OAF7 F53E
OAFg 808000
OAFC E538
QAFE FO
OAFF C295
0B01 120CC2
0BO4 DB3EFA
0B07 D295
0809 C201
0B0B 853283
0BOE 853182

NOV14;

NONX56:

OVERS8:

OVER14:
OVNXB6:

0OD56:

MOV
LUMP
MOV
MoV
CINE
LIMP
MOV
MoV
MOVX
MOV
MoV
MOVX
MOV
MOV
MOVX
JB
MOV
LIMP
MOV
MoV
ADD
ADD
MOV
MoV
MOV
MOVX
CLR
LCALL
DJINZ
SETB
CLR
Mov
MOV

P1,#0AAH
NONX56
P1,#0AEH
AX
A #1AH,AGN5S
PGERR5
DPTR #CONTRL
A #CONWR
@DPIR A
DPTR #ADDLOW
A,ADRO
@DPTR A
DPTR.#ADDHI
AADR1
@DPTR,A
ACC.6,0VER14
P1,#0AAH
OVNX56
P1,#0AEH
AX
AX
AX
XA
DPTR #DATA
AFILLK
@DPTR,A
P15
DELAY1
X.0D56
P15
STATO.1
DPH,ADR1
DPLADRD

A14=0
Al4=1

;GET X COUNT

JF NOT 25 REPETE
;ERROR

;GET LOW ADDRESS
,GET HIGH ADDRESS

’

,CHECK A14 LO OR HIGH

JA14=0

4,

Ald=1

;PGM=0

WAIT 1 MS

X TIMES DELAY
;PGM=1



0B11 22
0B12 020052

0815 E532
0B17 20E606
0B1A 759024
0B1D 020823
0B20 75902E
0B23 908002
0B26 E531
0B28 FO
0B28 908001
0B2C E532
0B2E FO
0B2F 120CBD
0B32 753E00
0B35 908000
0B38 E539
0B3A FO
0B3B 00
0B3C 00
0B3D C295
OB3F 120CC2
0B42 D295
0B44 908003
0B47 7490
0B49 FO
0B4A 908002
0B4D E531
0B4F FO
0B50 908001
0B53 E532
0B55 FO

PGERRS;

WR256A:

WRA14H:

NRNXB6A:

AGNBBA:

RET
LJMP

MoV
JB
MOV
LiMP
MOV
MOV
MoV
MOVX
Mov
MoV
MOVX
LCALL
Mov
MOV
MoV
MOVX
NOP
NOP
CLR
LCALL
SETB
MOV
Mov
MOVX
mov
Mov
MOVX
MOV
MOV
MOVX

87

PGMERR

AADR1
ACC.6,WRA14H
P1.#2AH
WRNX56A
P1,#2EH

DPTR,#ADDLOW

A,ADRO
@DPTR,A
DPTR $ADDHI
AADR1
@DFTR,A
DLY20

X#0
DPTR,#DATA
AFILLK
@DPTRA

P15

DELAY1

P1.5

DPTR #CONTRL
A#CONRD
@DPTRA

DPTR,#ADDLOW

A,ADRO
@DPTRA
DPTR,#ADDHI
AADR1
@DPIR A

’

’
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0BbS 20E606 JB ACCBAGNI4H
0859 759024 MOV P1.#2AH ;
0B5C 020862 LIMP AGNX56A ;

0B5F 75902E AGN14H: MOV P1,#2EH ;
0B62 120CBD  AGNX56A: LCALL  DLYZ20

0B65 908000 MoV DPTR.#DATA ;
0B68 EO0 MOVX  A@DPTR ;
0B6S 053E iINC X

0B6B B53903 CINE  AFILLKNOVBEA
OB6E 020897 LUMP OVERS6A

0B71 908003 NOVBBA: MOV DPTR#CONTRL ;

0B74 7480 MoV A #CONWR ;
0B76 FO MOVX  @DFIRA .
0B77 508002 Mov DPTR#ADDLOW
0B7A Eb31 MOV A,ADRO ;
0B7C FO MOVX  @DPTRA ;
0B7D 8508001 MoV DPTR#ADDHI
0BBO E532 MOV AADR1 :
0B82 FO MOVX  @DPTRA ;
0B83 20E606 B ACC6,NOVI4H
0BB6 759024 MOV P1.#2AH ;
0B89 020B8F LmpP NONX56A ;

0BBC 75802E NOV14H: MOV P1,#2EH ;
0B8F EB3E VONXBEA: MOV AX 5
0B91 B41AA1 CINE  Af1AHAGNS6A
0BS%4 020BD6 LUMP  PGERRBA ;

0BS7 808003 OVERBS6A: MOV DPTR.#CONTRL ;

0B9A 7480 MOV A#CONWR ;
0BSC FO MOVX  @DPTR,A ;
0B9D 908002 MOV DPTREADDLOW ;
OBAD E531 Mov A,ADRO ;
0BAZ FO MOVX  @DPTRA ;

OBA3 508001 MoV DPTR#ADDHI



0BA6 EB32
OBAB FO
OBAS 20E606
OBAC 75902A
OBAF 020BB5
DBB2Z 75802E
0BBb E53E
0BB7 253E
0BB9 253E
0BBB Fb63E
OBBD 908000
0BCD EB39
0BC2 FO
0BC3 C295
0BCH 120CC2
0BCB D53EFA
0BCB D295
0BCD C201
OBCF 853283
0BD2 853182
0BDb 22
0BD6 020052

0BDS E532
0BDB B2ES
0BDD 20E606
OBED 759029
0BE3 020BES
OBE6 75902D
0BES 908001
OBEC FO
OBED 808002
OBFO E531

OVER14H:
OVNX56A:

ODb56A:

PGERRBA:

WRb12:

WR514H;
NBNX12A:

MoV
MOVX
JB
MoV
LIMP
MOV
MOV
ADD
ADD
MOV
MOV
MOV
MOVX
CLR
LCALL
DJNZ
SETB
CLR
MOV
MoV
RET
LIMP

MOV
CPL
JB
MOV
LIMP
MoV
MOV
MOVX
MOV
MOV

A,ADR1
@DPTR,A

ACC.6,0VER14H

P1,#2AH
OVNX56A
P1#2EH
AX

AX

AX

XA
DPTR,#DATA
A FILLK
eDPTRA
PLS
DELAY1

X 0D56A
PLE
STATO.1
DPH,ADR1
DPLADRO

PGMERR

A,ADR1

ACC7

ACC 6,WRb514H
P1.#29H
WRNX12A
P1.42DH
DFTR,#ADDHI
@DPTRA

DPTR #ADDLOW

A,ADRO

89

+
?

;CHECK A14 LO OR HIGH
Al4=0

Ald=1

;GET HIGH ADDRESS

.GET LOW ADDRESS



0BF2 FO
OBF3 120CBD
0BF6 753E00
OBF9 908000
OBFC E539
OBFE FO
0BFF 00
0CO00 00
0C01 €295
0C03 120CC2
0C06 D295
0C08 808003
0COB 7490
0COD FO
OCOE 908002
0C11 E531
0C13 FO
0C14 908001
0C17 E532
0C19 B2E6
0C1B FO
0C1C 20E605
0C1F 759029
0C22 8003
0C24 75902D
0C27 120CBD
0C2A 508000
0C2D ED
OCZ2E 053E
0C30 B53903
0C33 020C5E
0C36 908003
0C39 7480

AGNH12:

AGb14H:
AGNX512:

NOV51Z:

MOVX
LCALL
MoV
MOV
MOV
MOVX
NOP
NOP
CLR
LCALL
SETB
MOV
MOV
MOWX
MOV
MoV
MOVX
MOV
MoV
CPL
MOVX
JB
MOV
SIMP
MOV
LCALL
MOV
MOVX
INC
CINE
LIMP
MoV
MOV

@DPTR,A
DLY20

X.#0
DPTRADATA
AFILLK
@DPIRA

P15
DELAY1
P1.5

DPTR#CONTRL

A#CONRD
@DPTR.A

DPTR.#ADDLOW

A,ADRO
@DPTRA
DPTR,#ADDHI
AADR1
ACC.7
@DPTR.A
ACC.6,AG514H
P1.#28H
AGNXb12
P1.42DH
DLY20

DPTR #DATA
A.@DPTR

X

A FILLKNOV512

OVERb12

DPTR.#CONTRL

A #CONWR

;SET X VARIABLE=0

;PGM=0

WAIT 1 MS

;PGM=1

;GET LOW ADDRESS
;GET HIGH ADDRESS
;CHECK A14 LO OR HIGH
Al4=0

Ald=1

ADD 1 TOX
,DOES IT VERIFY?



0C3B FO
0C3C 808002
OC3F Eb31
0C41 FO
0CA42 908001
0C45 EB32
0C47 B2E6
0CAS FO
OCAA 20E606
OCAD 759028
0C50 020C56
0C53 75802D
0Cb6 EB3E
0C58 B41ASE
0C5B 020CSF
OCBE 908003
0C61 7480
0C63 FO
0C64 808002
0C67 E531
0C68 FO
0CEBA 908001
0C6D EB32
0C6F B2ES
0C71 FO
0C72 20E606
0C75 759028
0C78 020C7E
0C7B 75802D
OC7E EB3E
0CB0 263k
0C82 253E
0C84 FB3E

NOV514:
NONX512:

OVERB12:

OVERB14:
OVNXB12:

MOVX
MOV
MoV
MOVX
Mov
MOV
CcPL
MOVX
JB
MoV
LIMP
Mov
MOV'
CINE
LIMP
Mov
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
CPL

MOVX

JB
MOV
LIMP
MOV
Mov
ADD
ADD
MOV

@DPTRA

A.ADRD
@DPIRA

DPTR #ADDHI
AADR1
ACC.7
@DPTRA
ACC.6,NOV514
P1.#25H
NONX512
P1,#2DH

AX

A#1AH,AGNS12

PGERb12

DPTR#CONTRL

A FCONWR
@DPTRA

DPIR#ADDLOW

A,ADRO
@DPTRA
DPTR,#ADDHI
AADR1
ACC.7
8DPTRA

ACC.6,0VERb14

P1,#25H
OVNXb12
P1,4#2DH
AX

AX

AX

XA

g1

DPTR,4ADDLOW

;GET LOW ADDRESS
;GET HIGH ADDRESS
;CHECK A14 LO OR HIGH
Al4=0

Ald=1

;GET X COUNT

JIF NOT 25 REPETE
JERROR

;GET LOW ADDRESS
;GET HIGH ADDRESS
;CHECK A14 LO OR HIGH
A14=0

Ald=1



0C86 908000 MoV
0C89 E539 MOV
0C8B FO MOVX
0C8C C295 CLR
OCBE 120CC2 0D512:  LCALL
0C91 DE3EFA DUNZ
0C94 D295 SETB
0C96 C201 CLR
0Co8 853283 MOV
0C9B 853182 MOV
0COE 22 RET
OCSF 020D52 PGER512: LIMP
;POWER UP ROUTINE
0CAZ 908001 PWRUP. MOV
0CAb 7428 MOV
0CA7 FO MOVX
0CAB 759038 MOV
0CAB 120CC9 LCALL
OCAE 22 RET
,POWER DOWN ROUTINE
OCAF 908002  PWRDWN: MOV
0CB2 7400 MOV
0CB4 FO MOVX
0CB5 908001 mov
0CB8 FO MOVX
0CBS 758008 Mov
0CBC 22 RET
0CBD 7B0A DLY20: MOV

DPTR#DATA
AFILLK
@DPTR,A
P15

DELAY1
X.0D512
P15

STATO.1
DPH,ADR1
DPL,ADRO

PGMERR

DPTR#ADDHI
A #28H
@DPTRA
P1,#3BH
DLY50

DPTR.#ADDLOW
A#00H
@DPTRA
DPTR, #ADDHI
@DPTR,A
P1,#0BH

R3.#0AH
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;PGM=0

WAIT 1 MS

X TIMES DELAY
;PGM=1

;SET PB 3,56 FOR VPP=VCC=5V.
;SET P1 BIT 0,1,34,5
;TIME DELAY 50 MS

.CLEAR ADDLOW
;CLEAR ADDHI

;TIME DELAY 20US



OCBF DBFE DLY201: DINZ  R3$
pcct 22 RET
0CC27A00  DELAY: MOV R2400H
0CCA DAFE DLt DINZ  R2$
0CC6 DAFE DLz DINZ  R2$
0CC8 22 RET
0CC9 7832 DLYSO: MOV  R3432H
OCCB 120CC2  DLED;  LCALL  DELAY]
OCCE DBFB DIJNZ  R3,DL50
0CDO 22 RET

;OUTPUT ADDRESS ROUTINE
0CD11204F8 ~ OUTADR: LCALL  CALF
0CD4 E563 MOV ADPH
0CD6 CA SWAP A
0CD7 540F ANL  ASOFH
0CD9 120862 LCALL  HEX2A
0CDC 1204E1 LCALL  CO
OCDF E563 MOV~ ADPH
OCE1 540F ANL  A#OFH
OCES3 120552 LCALL  HEX2A
OCES 1204E1 LCALL €O
OCES E582 MOV ADPL
OCEB C4 SWAP A
OCEC 540F ANL  ASOFH
OCEE 120652 LCALL  HEX2A
OCF1 1204E1 LCALL  CO
OCF4 E582 MOV ADPL
OCF6 540F ANL  ASOFH
OCF8 12062 LCALL  HEX2A

93

iT=2(MC)* 10{COUNT)*1.0851US{1PULSE)

;TIME DELAY 1MS
;T=2({MC)* 255{COUNT)* 1.0851US{1PULSE)

]

;TIME DELAY 50MS
JT=1M$§*50

’



OCFB 1204E1
OCFE 22

LCALL
RET

co

;INPUT ADDRESS ROUTINE

OCFF 753100
0D02 753200
0D05 1204F1
0DO08 120531
0DOB 200026
ODOE C4
ODOF F532
0D11 1204F1
0D14 120531
0D17 20001A
OD1A 4232
0D1C 1204F1
0D1F 120531
0D22 20000F
0D25 C4
0D26 F531
0D28 1204F1
0D2B 120531
0D2E 200003
0D31 4231
0D33 22
0D34 02011C

GETADR:

GETADH:

GETADL:

EXGTAD:

Mov
MOV
LCALL
LCALL
JB
SWAP
MoV
LCALL
LCALL
JB
ORL

LCALL

LCALL
JB
SWAP
MoV
LCALL
LCALL
JB
ORL
RET
LIMP

JINPUT DATA ROUTINE

0D37 753100 ~
0D3A 1204F1.

GETDAT:

MOV
LCALL

ADRO,#0

ADR1,#0

ECHO

AZHEX
STATO0.0,EXGTAD

A

ADR1A

ECHO

AZHEX
STATO.0,EXGTAD

ADR1,A

ECHO

AZHEX
STATO0.0,EXGTAD

A

ADRO,A

ECHO

AZHEX
STAT0.0,EXGTAD

ADROA

EEXIT

ADRO,#0
ECHO

.GET HIGH BYTE

JCONVERT ASSCI-TO HEX
;CHAR. CP:IECK

;SAVE IN HIGH BYTE

;SAVE HIGH BYTE IN BUFFER
;GET LOW BYTE

;SAVE LOW BYTE IN BUFFER
;GET LOW BYTE
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0D3D 120531 LCALL  AZHEX ;
0D40 2000F JB STATO.0,EXGTAD  ;
0D43 C4 SWAP A
0D44 F531 MOV ADROA ;
0D46 1204F1 LCALL  ECHO ;
0D49 120531 LCALL  AZHEX ;
0D4C 2000E5 JB STATO0.0,EXGTAD ;
ODA4F 4231 ORL ADRO.A ;
0051 22 RET :
0D52 D201 PGMERR: SETB  STATO.1 !
0D54 853283 MOV DPHADR1 ;
0D57 853182 MOV DPLADRO :
OD5A 22 RET ;
;TEXT MASSAGE START HERE
0D5B 0OA0DA55038P MTMSG: DFB  CR,LF,"EP831>>",04H
0D65 DADD45502 DTITLE: DFB  CR,LF,"EP-831 smart EPROM PROGRAMMER Project”
0D8D DA0D427920 DFB  CR,LF,"By Mr.Manit Sochue : 34131222"
ODAF 0A0D202020 DFB  CR,LF.’By Mr.Sutin Srigen : 34131240"
0DD4 0AOD566572 DFB  CR.LF" Version 1.10"
0DE2 DAODOAODO4 DFB  CR,LF,.CR,LF,04H
ODE7 DAODOAOD44L MSG: DFB  CR,LF,CR,LF,"Download INTEL-HEX File",CR,LF,04H
OE05 OADDOAODAC LENDMSG: DFB  CR,LF,CR,LF,"Load File Complete”,CR,LF,04H
DE1E DAODOAODSD TMSG: DFB  CR,LF,CR,LF, Please Select Eprom Type",CR.LF
OE3C 0A0D202031 DFB CRLF® 1-2716 Vpp=25 V"
OESA 0A0D202032 DFB CRLF" 2-2732 Vpp=25 V*
0E78 0ADD202033 DFB CRLF" 3-2732A Vpp=21 V*
.DE96 DADD202034 DFB CRLF" 4-2764 Vpp=21 V°
OEB4 DA0D202035 DFB  CRLF" 5-2764A Vpp = 125V
DED2 0ADD202036 DFB  CRLF* 6-27128 Vpp=21 V"
OEFO OAOD202037 DFB CR.LF" 7-27128A Vpp = 125V*



OFOE DADD202038
0F2C 0A0D202039
OF4A 0ADD202041
OF68 0AOD

OF6A OAOD53656C
OF7C OAODOAODS4
OF8C 0ADDDAQD2A
OFB2 0ADDDAODS5
OFCE OADDDADDA45
OFE3 0AODDAOD45
1001 OAODOAODS6
1015 OAODOAODS6
102E DAODOADD43
1055 OADDOAODAE

1087 DAODDADDS4
10B0 OADDOAODS0
10C3 DADDOAODS0
10DB OAODOADD43
10F3 DADDOADDA5 .
110C 0A0D202042
1145 DADD202045
117F 0ADD202048
1188 0A0D20204C
11F3 0A0D202050
1228 0A0D202052
1264 0ADD202054
129D 0A0D202055
12D8 0ACD202056
1318 DAOD574845

TMSG1:
TERMSG:
UMSG:;
YBLANK:
NBLANK:
YVERFY:
NVERFY:
CHKMSG:

NOHMSG:

NTYMSG:
YPROG:
NPROG:

CMDERR:

HMSG;

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

END

CRLF" 8-27256 Vpp=21 V'

CR.LF" 9-27256A Vpp = 125V

CRLF" A-27512 Vpp=125V"

CR,LF

CR,LF,"Select Type =",CR,LF,04H

CR,LF.CR,LF,"Type is =",CR,LF,04H

CR,LF,CR,LF,*** llilegal Type Select ***" CR,LF,04H
CR,LF,CR,LF,"Upload INTEL-HEX File",CR,LF,04H
CR,LF,CR,LF,"Eprom is Blank",CR,LF,04H
CR.LF,CR,LF,"Eprom is not Blank 1111",CR,LF,04H
CR.LF,CR,LF, Verifies PASS",CR,LF,04H

CR,LF,CR LF,"Verifies FAIL 1111"CR,LF,04H
CR,LF,CR,LF,*Checksum Error... Losd Aborted”,CR,LF,04H
CR,LF.CR,LF,"Not INTEL-HEX File Format......Load
Aborted”,CR,LF,04H.

CR.LF.CR,LF,"Type Not Select......Command Abort",CR,LF,04H
CR,LF,CR,LF,"Program PASS",CR,LF,04H
CR,LF,CR,LF,"Program FAIL 11!1",CR,LF,04H
CR,LF,CR.LF,"Command Error....",CR,LF,04H
CR,LF,CR,LF,"EP-B31 Command List",CR,LF

CR.LF" B Eprom Blank Check Function®
CRLF," E addr Edit Buffer Memory Function®
CRLF" H Help Command List Function®
CRLF" L Down-losd to Buffer Function”

CRLF" P [start,stop]
CRLF" R [start stop)
CRLF" T

CRLF" U [stert,stop] Up-Load to Terminal Function®
CR.LR® V I[start,stop] Verify Eprom With Buffer Function®
CR,LF,"WHEN start,stop MEAN START ADDRESS and STOP
ADDRESS',CR,LF,04H

Program Eprom Function”
Read Eprom to Bufier Function®

Eprom Type Select Function®



0531
0OEO
0OE3
00ES

0C24
0BF8
0928
OASE
0541

00B8
00F4
03DD
003A
D4E1

00D7
0CC4
0CBD

O0AF

00D0
011

00AC
00AB
0131

0D05
0D37
0125
10F3

AZHEX
ACC.O
ACC3
ACC6
ADDLOW
AG514H
AGNb12
AGNG64
AGNX56
AHHIGH
BCMD
BEXIT
BRAT24
CHK1
CHKSUM
co
CONWR

bL1
DLY20
DPH

ECMD
ELINE
ENOHEX
ES

BT
GETADH
GETDAT
HCMD
HMSG

00D6
O0E1

OOE4
00E6
0031

0ASB
DAT71
09C7
0B62
O0F0
00B2
OOAF
O0FA
0205

04E9

8000
0CC6
0CBF

00DA
0118
0035
01DF
00A9
00AA
00D5
0D1C
0579
013
0083

97

AC

ACCA
ACCA4
ACC.7
ADRO
AGN14
AGNb6
AGN64A
AGNXH6A

BERR
BNEXT
BRAT48
CHKERR
Cl
CONRD
€R
DATA
DL2
DLY201
DPL
EAGAIN

ENDO
EOR

EX1

GETADL

GETLEN
HERR

00E0
00E2
OOEb

0032
OBS5F
0836
0Cc27
054D

00BE
00EB
00FD
102E
10DB

04F8
occ2
0CCB
0CCe
0623
04F1
onc
0036
0079
00AB
0D34

OCFF

ACC
ACC.2
ACCb
ADDHI
ADR1
AGN14H
AGN56A
AGNXb12
AHERR
BAGAIN
BERRO
BRAT12
BRAT96
CHKMSG
CMDERR
CONTRL
CRLF
DELAY1
DL50
DLY50
DPSUB
ECHO
EEXIT
END1
ERR
EN
EXGTAD
FILLK
GETADR
HAHIGH
HEX2A
IE1



0258
0278
028C
0231
02AA
08BE
0BD6
0D52
0567
00BC
00BB

IEC

Im
LDATA
LENGTH
LF

MAIN
NOHMSG
NONX56A
NOV14
NOVb14
NOve4
NTYMSG
0OD56
OD64A
OVER14
OVERb14
OVERG4
OVNXB6

P11

P1.4

P1.7
PAGAIN
PAGN2
PCERR
PCMD2
PEXIT
PGERR32
PGERRBA
PGMERR
PRMT

PT1

0088
013D
01FA
0217
ODE7
OFE3
0C56
0803
0B8C
OAAD
09F8
1015
0BCH
0CD1
0BB2
0AD3
0A16
0BB5

0095
00AD
025F
0281
021A

OCSF
0910

DSAF
0D5B

00D0
OCAF

IPC
LCMD
LEND
LERR
LMSG
NBLANK
NONX512
NOTYP1
NOV14H
NOV58
NOVE4A
NVERFY
ODb56A
OUTADR
OVER14H
OVERb56
OVERG4A
OVNXB6A
P1

P1.2

P15

PAGN1
PAGN3
PCMD
PCON
PGER512
PGERR3A
PGERRG4
PMTMSG
PRANT

PWRDWN

0149
OEO5
0208
03D6
0038
0ACB

0C36
0B71
10C3

IT0
LCMD1
LENDMSG
LEXIT
LOOPCK
NBYTES
NONX56
NOTYPE
NOVb12
NOVB6A
NPROG
OD512
0OD64

ov
OVERb12
OVERS6A
OVNX512

P1.0
P13
P1.6

P3
PAGN11
PAGN4
PCMD1
PERR
PGERR
PGERRS
PGERRGA
PNEXT
PRNT1

PWRUP



00B8
00SA
0200
0607
OBEA
0312
0587
031E
0019
0321
02F7
003D
0519
0388
03Es

0412

0038

0451

008C
0099

0088
OF7C
0438
0400
0330
048C
0454
04C9
04A8
0Ab1

PX0
RB8
RCMD2
RD256
RD64
RDNX1
RDPROM
RERR
RES2
REXIT
RREAD
RTYPE
SBYTEHC
SEND1
SENDC2
SM1
STARTO
STATO.1
TCMD1
TEMP2
TERRO
THO

L8|
TMSG1
TSET
UERR
UPERR
VAGAIN
VCMD
VERR
VNX
WR256

00BA
0289
0639
05CB
0612
063C
0594

0027
0058
00D3
0099
0098
03A5
03F2
008D
0034
0098

OF8C

008D
0D65

0030

0406

035D
003C
045D
04D2
04AC
0B15

89

PX1
RCMD
RD14H
RD32
RDAT4H
RDNX512
RDTBL
RES
RES3

R

RSO
SBUF
SCON
SEND2
SENDTB
M2
START
TBS
TCON
TERMSG
TFO
TH1
TITLE
T™MOD
TRO

UEXIT
UPLOAD
VBYTE
VCMD1
VEXIT
VNX1
WR256A

0303
02C2
05AA
062D
030F
0616
009C

002D
0320
00D4
0503
0368
03AD

0081

OE1E
008E
0333
0FB2
0498
04C1
0468
04DE
081C

Rb12
RCMD1
RD16
RD512
RDNX
RDNX56
REN
RES1
RES4
RNEXT
RSt
SBYTEH
SENDO
SENDC
SMO0
SP
STAT0.0
TCMD
TEMP1

TF1
THEX
TLO
T™SG
TR1
UCMD
UMSG
V512
VCERR
VCMD2
VNEXT
WR16
WR32



08C1
0913
0B20
0B23
003E
1001

WR32A
WR64
WRA14H
WRNX56A
X
YVERFY

0BD9
0982
0BES
0669

OFCE

100

WR512
WRB4A
WRNX12A
WRPROM
YBLANK

OBE6
0ABC
OAbF
0806
1080

WR614H
WRA14
WRNX56
WRTBL
YPROG
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DATA SHEET 80C51-L/ 80C31-L
CMOS SINGLE-CHIP 8 BIT 3V-MICROCONTROLLER

© 80C51-L.- CMOS SINGLE-SHIP 8-BIT MICROCONTROLLER with factory mask-programmable ROM
¢ 80C31-L- CMOS SINGLE-CHIP 8-BIT CONTROL-ORIENTED CPU with RAM and 1/0
# §0C51-L/C31-L: 0TO 6 MHz,VCC==2.7VTO 6V

FEATURES
* POWER CONTROL MODES » BOOLEAN PROCESSOR
*128 x 8 BIT RAM * 5 INTERRUPT SOURCES
* 32 PROGRAMMABLE 1/0 LINES » PROGRAMMABLE SERIAL PORT
* TWO 18-BIT TIMER/COUNTERS * 64K DATA MEMORY SPACE
* 64K PROGRAM MEMORY SPACE * TEMPERATURE RANGE: 0 TO 70°C
* FULLY STATIC DESIGN : .
* HIGH PERFORMANCE SAJIVICMOS
PROCESS
DESCRIPTION

MHS's 80C51 and 80C31 are high
wus sy )™ [ ] g performance CMOS versions of
SARNES NN R A8 NS SRR the 8051/8031 NMOS singie chip
8bityCand is manufactured usinga
self-aligned silicon gate CMQS
process (SAJIVI).

o The fully static design of the MHS

80C51/80C31 allows to reduce
il system power consumption by
- bringing thu clock fruquoncy down
to any value, even DC, without loss

i of data.

s .

Cpedy ] The B0C51 retains all the features
of the BO51: 4K bytes of ROM;
128 bytes of RAM; 32 I/Q lines; two
16 bit timers; a 5-source 2-level
interrupt structure; atull duplex serial
port; and on-chip oscillator and
clock circuits.

In addition, the 80C51 has two
software-selectable modes of
reduced aclivity for further reduction
in power consumption. In the Idle
Mode the CPU is frozen while the
: RAM, the timers, the serial port,and
e the interrupt system continue to
function. In the Power Down Mode
the RAM is saved and all other
functions are inopetative.

The BOC31 s identical to the 80C51
except that it has no on-chip ROM.

okl
d R Tt




80CS1-L./80C31-L

Figure 2. Configurations
NDEX - o =
P10 d—{—w{r: vee ‘CORNER i 7 f oz 8¢ g 8
P11 2 39 H POO . T
P12 43 38 (y PO.1 ot
P13 {4 37 1 P0.2 ¥ ]
P1ads 36 3 PO.3 o 03
P15 16 35 P04 e s
P16 7 34 1 POS R 2
P17 8 33 [ P06 “a 3
RST 9 g 32 |y PO.7 ol s
P3.0/RXD 10 =2 31 EA M 13
PRIMXD 11 & 30pALE Y '3
PI2/NTO 412 § 29y PSEN - v
PRA/NTT 13 7 28 pP27 i3 £
P3.4/T0 ] 14 27 P26 il '
P3.5/T1 15 26 /P25 LLs .
P3.6/WR ] 16 25 P24 L
P3.7/RD O 17 24 1 P23 15‘
XTAL2 q 18 23 K P22 a2
XTAL1 : 19 22 :l P2'1 -‘Z‘ - oW PeTQ PTQ PN PO PO PR PN
vss d 20 21 j P20 i foy 1201 1) 22 1230 l2a) 28] o8
Pin
Diagrams are for pin reference onty.
Package sizos are not 10 scale.
IDLE AND POWER DOWN PCON: Power Control Register
OPERATICN (MSB) {1.SB)
Figure 3 shows the internal Idie and Power Down clock ~ - |GF1|GFO| PD } IDL
configuration. As illustrated, Power Down operation =
stops the oscillator. idle mode operation allows the
interrupt, seral port, and timer blocks to continue to Symbol Position Name and Function
function while the clock to the CPU is gated oft. )
Thase special modas e activated by soltware via the SMOD  PCON.7 Double Baud rate bit. When set
Special Function Register Its hardware addiess 1s 87H. to u 1,the baud rete is doubled
PCON is not bit addiessable. when the serial port is being
used in either modes 1,2 or 3.
- PCON.6 (Reserved)
- PCON.5 (Reserved)
- PCON.4 (Reserved)
GF1 PCON.3 General-purpose flag bit.
GFO  PCON.2 General-purpose flag bit.
— PD PCON.1 Power Down bit. Setting this
[ s reaL PORY bit activates power down
Lt oo operation.
D=L IDL  PCON.O Iide mode bit.Setting this bi
activates idle mods opefation.
o IF') 6'5 are written déo PD _nz:nd IDL at the same time.
takes precedence. The reset value ¢f PCON is
Figure 3. ldie and Power Down Hardware (OXXX0000).



80C51 PIN DESCRIPTIONS
vVss
Circuit ground potential

Vce

Supply voltage during normal, Idle, and Power Down
operzlion.

Port 0

POrt O is an B-bit open drain bi-directional VO port.

Port O pins that have 1's written tothem fioat,and in that
state can be used as high-impedance inputs.

Port 0 is also the multiplexed low-order address and
data bus during accesses lo external Program and
Data Memory. In this application it uses strong internal
pullups when emitting 1's. Port O also outputs the
code bytes during program venlication in the 80C51.
External pullups are required during program
verilication. Port O can sink eight LSTTL inputs.

Port 1 -

Port 1is an 8-bit bi-directional /O port with internal
pullups. Port 1 pins that have 1's wiitten to’them are
putled high by the internal pullups,andinthat stale can
pe used as nputs. As inputs, Port 1 pins that are
externally being pulled low will source current (1L,
on the data sheet) because of the internal pullups.

Port 1also receives the low-order address bytes during
program veritication. In the 80C51, Port 1 can sink/
source three LS TTL inputs. It can drive CMOS inputs
without external pullups.

Port 2 -

Port 2 is an 8-bit bi-directional /O port with internal
pullups. Port 2 pins thal have 1's wrilten 1o them are
pulied high bythe intema! puliups,andinthat state can
b usod s mputs, As nputs, Pat 2 pme thal o
extennally bunw pulled fow will source current (1L, on
the data sheet) because of the internal puliups. Port 2
emits the high-oider address byte duting fetches from
external Program Memory and during accesses 10
external Data Memory that use 16-bit addiesses
(MOVX @ DPTRY). In thus application, it uses strong
nternal pullups when emituing 1's. Duning accesses to
external Data Memory that uses 8-bit addiesses
(MOVX @ Ry, Port 2 emits the contents of the P2
Special Function Register.

It also receives the high-order address bits and control
signals during progam veriticaion in the 80C51.
Pont 2 can sink/source thiee LS TTLinputs. i can dtive
CMOS inputs without external putlups.

Port 3

Port 3 is an 8-bit bi-directional 7O port with internal
pullups. Port 3 pins that have 1's written to them are
pulled high by the inte:nal pultups.andinthat stutz can
be used as inputs. As inputs, Pont 3 pins that are
externally bewg pulled low wili source cutrent (L, on
the data shect) because of the pullups. it also serves
the tunclions ot vanous special features of the MCS-51
Family, as listed below.

80CS51-L/80C31-L

Port Pin Altemate Function

P3.0  RXD (serial input port)

P3.1  TXD (serial output port)

P3.2  INTO (extemal interrupt O)

P33 INT1 (exernal interrupt 1)

P3.4 10 (Tuner O external input)

P35  Ti(Tuner1extemal nput)

P36 WR (externai Dala Memory write strohe)
P37 BD (external Data Memory reud sticbe)

Port 3 can sink/source three LS TTLinputs. it can drve
CMOS inputs without external pullups.

RST

A high feve! on this for two macaine cycles while the
oscillator is running resets the device. An internal pull-
down resistor permits Power-On reset using only 8
capacitor connected toVCC.

ALE

Address Latch Enable output for latching the low byte
of the address during accesses to external memory.
ALE is activated as though for this purpose at a
constant rate of 1/6 the oscillator frequency except
during an external data memory access at which time
one ALE pulse is skipped. ALE can sink/soutce B LS
TTL inputs. It can dnive CMOS inputs without an
external pullup.

PSEN

Program Store Enable output is the read stiobe to
external Program Memory. PSEN is activated twice
each machine cycle during fetches from external
Piogram Memory. (However, when executing out of
external Piogram Memory,two activations of PSEN are
skipped during eacti access to external Data
Memory). PSEN is not activated during fetches from
mleinal Program Memory. PSEN can sink/souico 8LS
1H mputs. & can diuve CMOS inpuls without un
exlernal putlup.

EA

When EAis held high,the CPU executes out of internal
Piogram  Memory (unless the Program  Counter
exceeds OFFFH). When EA 1s held low, the CPU
executes only out ol external Program Memory.
EA must not be floated.

XTALY

Input to the nverting amplifier that forms the oscillator.
Recewes the external oscillator signal,when an
external oscillator is used.

.

XTAL2

Output of the inverting amplifier that forms the
oscillator, and input to the internal clock generatot.
This pin should be tioated when an external oscillaior
1S used.
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Table 1. Status of the external pins during Idle and Fower Down modes
\

Mode Program Memory ALE | PSEN PORTO PORT1 PORT2 PORT3
Idle Y Internal 1 1 PodData | PotData | PortData | Por Data
ldle External 1 1 Floating Port Data Address Port Data

%%‘m’ Internal 0 0 PotData | PotData | PotData | Port Data

%%‘C’v‘;' External 0 0 Floating | PortData | PortData | PortData

IDLE MODE STOP CLOCK MODE

The instruction that sets PCON.0 is the last instruction
executed before the ldle mode is activated. Once in
the Idle mode the CPU status is preserved in its
entirety: the Stack Pointer, Program Counter, Program
Status Word,Accumulator, RAM,and all other registers
maintain their data during idle. Table 1 describes the
status of the external pins during ldle mode.

There are two ways to terminate the ldle mode.
Activation of any enabled interrupt will cause PCON.O
to be cleared by hardware, terminating Idle mode,
The interrupt is serviced, and following RETI, the next
instruction to be executed will be the one following
theinstruction that wrote a 1to PCON.O.

"The flag bits GFO and GF1 may be used to determine

whether the interrupt was received during normal
execution or during the Idle mode. For example, the
instruction that writas to PCON.0 can also set o clear
one of both tlag bits.When Idle mode is terminated by
an enabled interrupt, the service routine can examine
the status of the flag bits. [

The second way of terminating the idle mode is with
hardware reset. Since the oscillator is still running.the
nardware reset needs to be active for only 2 machine
cycles (24 oscillator penods) to complete the reset
operation,

POWER DOWN MODE

The instruction that sets PCON.1 is the fast executed
priorto entering power down.Once in power down,the
oscillator is stopped. The contents of the onchip RAM
and the Special Function Register i1s saved dunng
power down mode. A hardware reset is the only way of
exiting the power down mode. The hardware reset
initiutes the Special Function Register (see Tabie 1).

In the Power Down mode. VCC may be lowered to
minirnize circuit power consumption. Care must be
taken to ensure the voltage is not reduced unti! the
power down mode is entered, and that the voltage is
restored betore the hardware reset is applied which
frees the oscillator. Reset shouid not be released until
the oscillator has restarted and stabilized.

Table 1describes the status of the externat pins while in
the power down mode. it should be noted that it the
power down mode is activated while in external
program memory, the port data that s held in the
Special Function Reqister P2 isrestored to Port 2.1 the
aata is a 1, the port pin is held high during the power
down mode by the strong puittup, T1.showrin Fgure 4.

Duetostatic design,the MHS 80C31/C51clock speed
can be reduced until 0 MHz without any data loss in
memory or registers. This mode allows step by step
utitization, and permits to reduce system power
consumption by bringing the clock frequency down to
any value. At 0 MHz, the power consumption is the
same as in the Power Down Mode.

80C511/0 PORTS

The 1/O port drive of the 80C51 is similar to the 8051.
The /O butfers for Ports 1,2,and 3 are implemented as
shown in figure 4.

When the port latch contains a 0,all pFETS in figure 4
are off while the nFET s turned on.When the port latch
makes a 0-to-1transition,the nFETturns off. The strong
pullup pFET, T1, turns on for two oscillalor periods,
pulling the output high very rapialy. As the outputiineis
drawn high, pFET T3 turns on through the inverter to
supply the IOH source current. This inverter ang T3
form a latch which holds the 1and is supported by T2.
When Port 2 is used as an address port,for access to
external program of data memory, any address bit
that contains a 1 wil have his strong puliup turned on
for the entire duration of the external memory access.

When an /0 pin on Ports 1,2, 0r 3 is used as an input,
the user should be awate that the external circult must
sink current during the logical 1-to-0 transition.
The maximum sink current 1s specified as ITL under
the D.C.Specifications. When the input goes below
approximately 2V,73 turns oftto save ICC current.Note,
when returning 1o a logical 1, T2 is the only internal
puliup that is on. This will result in a slow nse time if
the user's circuit does not force the input line high.

O

LAICH

Fig. 4.1/0 Buifers in the B0C51 (Ports 1,2, 3)




OSCILLAMON CHARACYERISTICS

L]
XTAL1and XTAL2 are the input and output respectively,
of an inverting zumplifier which is configured for use as
an on-chip occiliator, as shown in figure 5. Either a
quartz crystal or ccramic resonator may be used.
To drive the device from an external clock source,
XTALT should be driven whiie XTAL2 is left

80C51-L/80C31-L

unconnected as shown in figure 6. There are no
requirements on the duty cycle of the external clock
signal,since the inputtothe internal clocking circuitryis
through a divide-by-two flip-fiop, but munimum anad
maximurn high and low tmes specified on the Cata
Sheet must be observed.

[ l L_1 CAL2
D NC ———{ XTAL2
"'~[ I o] XTAL1 Ség% XTALY
SIGNAL
L vss 1=
Figure 5. Crystal Oscillator Flgure 6. Externa! Drive Configuration




ABSCLUTE MAXIMUM RATINGS*
Ambient Temperature Under Bias:
Commercial ......ooiviiinnns 0°Cto70°C
Industrial ...oooniiennn, -40°Ct085C
Storage Temperature ............ -65°Cto+150“C
Voltage onVCCtOVSS .ovvvivnene. ~-05Vt0+7V
Voltage on Any PintoV SS..... -0.5V tovVee + 0.5V
Power Dissipation ........ccieiiiiiiieinainnne we

* This value 1s based on the maximum allowable die
temperature .and the thermal resistance of the
package.

__.B80CS51-L/80C31-L

*NOTICE:

Stesses at orabove those listed under "Absoluie Maxi-
mum Raungs” may cause permanent damage 1o the
device. This 1s a stress fating only and functional opera-
tion ofthe device at these orany ctherconditions above
those indicated in the operational sections of this spe-
afication is not imphed. Exposure 1o absolute maxi-
murn rating conditions may atfect device relability.

DC CHARACTERISTICS
TA=-40°C1t0 85°C;VCc=2.7V106V;VSS=0V; F=010 6 MHz
Symbol Parameter Min Max Unit Test Conditiona
ViL Input Low Voltage -05 0.2vee \'
-0.1
ViH Input High Voltage 0.2vee vee \
- | (Except XTALs and RST) +0.9 +0:5
VIH1 Input High Voltage to RST for Reset 0.7vee VCe \
B J +0.5
VIH2 | | Input High Voltage To XTAL 1 0.7vce vce \
+0.5
VvPD Power Down Voltage ToVec in PD Mode 20 6.0 \Y
VOL. Qutput Low Voltage (Ports 1,2, 3) 0.45 Vv I0L=1.6mA (note i)
VoLt Output Low Voltage Port 0, ALE, PSEN 045 v I0OL=3.2mA (role 1}
VOH Output High Voltage Ports 1,2, 3 0.9vVce \' IOH=~10pa
2.4 Vv IOH=-60uA
Vee =5V + 10%
VOH1# Ouiput High Voltage (Port O 1n External | 9.9VCC Vv IOH=~40uA
in External Bus Mode), ALE, PSEN
2.4 v IOH=-400pA
N A VoG =5V 3 10%
L Logical O Input Cuttent Purts 1,2,3 -50 pA Vin= 0.45V
1L Input Leakage Current +10 pA 045 <Vin<Vce
It Logecal 1to O Transiion Current -500 pA vin=2.0V
(Ports 1,2, 3)
ICCPD | Power Supply Cutrent 50 10 bA | VCC=20VIu5EV |
(Power Down Mode) (note 2)
RRST RS1 Pulldown Resstor 50 150 kQ .
CiO Capacitance of 11O Butfer 10 pF fe=1MHZz. T4 = 25"C
HNote 1:

Capacttive loading on Ports 0 and 2 may cause
spunious naise pulses 1o be supenmposed on the
VOLS ¢! ALE and Ports 1 and 3. The noise 1s due 1o
extetnal bus capacitance discharging into the Port O
and Port 2 pins when these pins make 1-10-0

transitions during bus operatinns. In the worst cases
(capacitive loading 100 pF) the naise puiseonthe ALE
ine may exceed 0.45V with maxi VO prak 0.6V.
A Schmitt Tngger use is nol necessary.
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EXTERNAL CLOCK DRIVE CHARACTERISTICS (XTAL 1)

¢ Variable Clock
freq=0to 6 MHz
Symbol Parameter Min Max Unit
TCLCL Oscillator Period 166 ns
TCHCX High Time 20 ns
TCLCX LowTime 20 ns
TCLCH Rise Time 20 ns
TCHCL FallTime 20 ns
VCC-0SVL - - et TOHCX J\ macH I—t TCHQL
arvce
QQSVJ \0.2 vCC-08
. j[eTe8

AC CHARACTERISTICS

(TA=-40°C to 85°C,VCC=2.7V10 BV,VSS = OV)

(Load Capacitance for Port 0, ALE, and PSEN = 100pf; Load Capacitance for All Other Outputs = 80p).

EXTERNAL PROGRAM MEMORY CHARACTERISTICS

Symbol Parameter Min Max Units
TLHLL ALE Pulse Widlh 21CLCL-40 ns
TAVLL Address Valid to ALE TCLCL-55 ns
THLAX Addiess Hold After ALL 1CLCL - 35 ns
TLLIV ALE to Valid instr In 4TCLCL-170 ns
TLLPL ALE to PSEN TCLCL-25 . ns
TPLPH PSEN Pulse Width 31CLCL-35 ns
TPLIV PSEN to Valid Instrin 31CLCL-220 ns
TPAIX Input Instr Hold Atter PSEN 0 ns
TPXiZ Input Instr Fioat After PSEN TCLCL-20 ns
TPXAV PSEN to Address Vaid TCLCL-8 ns

TAVIV Address to Valid Instr in STCLCL-220 ns
TPLAZ PSEN Low to Address Float 0 ns

See next page for External Data Memory Characteristics.




EXTERNAL DATA MEMORY CHARACTERISTICS

80C51-L/80C31-L

Symbol Parameter Min Max Units
TRLRH RD Pulse Width 61CLCL - 100 ns
TWLWH WR Pulse Width 6TCLCL-100 ns
TLLAX Data Address Hold Alter ALE 1CLCL-35 ns
TRLDV RD toValid Data In STCLCL-165 ns
TRHOX Data Hold After RD 0 ns
TRIHDZ | Data Float After RD 21CLCL - 70 ns
fLLDV ALE to Vald Data In 8ICLCL- 150 ns
TavDv Address to Valid Data In 9TCLCL - 165 ns
TLLWL ALEtoWR or RD 3TCLCL- 50 3TCLCL+ 50 ns
TAVWL Address to WR or RD ATCLCL-130 ns
TQvwX Data Valid to WR Transition TCLCL-60 ns
TOVWH Data Setup to WR High 71CLCL-150 ns
TWHQX Data Hold After WR 1CLCL-50 ns
TRLAZ RD Low to Address Float B 0 ns
TWHLH RD or WR High to ALE High TCLCL-40 TCLCL + 40 ns

MAXIMUM icc (mA)
Operating (Note 3) idle (Note 4)
Freq.VCC 2.7V 5V eV 27V sV 6V

1 MHz 0.8 mA 1.5 mA 1.8 mA 400 A 800 pA 1mA

6 MHz 4 mA 8 mA 10 mA 1.2 mA 3.5 mA 3.8 mA

Note 2: Note 4:

Power Down ICC 1s measured will all output pins
disconnected: EA=Port 0 =VC(C: XTAL2 N.C, RST=
Vss

Note 3:

100 is measured with all outpul pins disconnected:
XIALL doven with ICICH, ICHICL - S, VIL VS
0.5V; Vi VeC -0.3V: XTAL2 N.C.; EA=RST=:Port 0=:
Vee.lce would 02 slightly higherif a crystat osciiator
used.

EXPLANATION OF THE AC SYMBOLS

Each timing symbol has 5 characters. The first
character is always a ‘T’ (stands for time). The other
chiaraclers, depending on ther positions, stand torthe
raine of u signal or the logicil stutus of that signal.
The {ollowing is a hst all the characlers and what they
stand tor.

idie IcC s measured with all output pins
disconnected; XTAL1 driven TCLCH, TCHCL=5 ns.v;_
=Vgg + 0.5V; ViH=VcC ~ 0.5V XTAL2 N.C; Pont O ==
Vee: EA=RST=Vgs.

EXAMPLE:

TAVLL=Time for Address Vatid to ALE low.
TLLPL =Time for ALE tow to PSEN low.

A: Address.

C: Ciock.

D: Input duta.

H: Logic level HIGH.

I: Instruction (program memory ccntents).
L: Loqic level LOW, or ALE.

P. PSEN

Q: Output data

R: READ signal.

1. Tne

V. Vahd,

W: WRIE signal

X: N longer & vahd logic level.
Z: Frout.



AC TIMING DIAGRAMS |
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EXTERNAL PROGRAM MEMORY READ CYCLE

ALE

TLHLL —oom o TLLIV oot

12 TCLCL

=

<—>~1TLLPL
i

T

V_—N

02vCC-09 |
TESTPOINTS
045V 02vCC-01 |

VUAD

TRy ! YT:% ! rpxix :—J X2
porto NS S>—< 0w INSTRIN D> AC-A7
TAVIV
ADORESS
poRrg O SR P2 \ ADDRESS A8-A1S X ADDRESS AB-ALS -~
EXTERNAL DATA MEMORY READ CYCLE
TWHLH 2=
S TLLOV
we —" \
PSEN ____/ - LWL ae
) TRLAM -
e wwu.-:‘ gL
st TLLAX =t [t TRLDV ——— TRHOX et (et
PORTO A0- K7 oAA W %ﬁ
fe. TRLAZ r
PORT 2 &o‘agfsns - ADDRESS AB-A15 OR SFR-P2 i
EXTERNAL DATA MEMORY WRITE CYCLE Bt —o] ‘__
PLIR ————'—'/ e TLUWL et
wi - Twiwit T | e smmm—
% fpvv e TOVWX
s TLLAX ™ TOVWH e TWHOXo-|
PORTO e OATA OUT b
e X ADOHESS Ab-A15 OR SFR-P2 )
PORT2
AC TESTING INPUT/OUTPUT, FLOAY WAVEFORMS
INPUT/OUTPUT FLOAT
FLON -
vCC-08V

/' VLOAD « 0tV

VOL+ 01V

| VLOAD - 0.4V

AC inputs during testing are driven at VCC - 0.5 for a logic *1" and 0.45V for a logic “0". Timing measurements are
made at VIH min for a logic *1" and VIL max for a logic "0". For timing purposes a port pin is no longer floating when
a 100 mV change from load voltage occurs and begins to float wnen a 100 mV change from the loaded VOHNOL

level occurs. lolloH = £ 20 Ma.
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SERIAL PORT TIMING - SHIFT REGISTER MODE
A.C.CHARACTERISTICS:
(TA=0"C t0 70~C; VS =OV:VCC= 2.7V 10 6V; Load Capacitance = 80 pF)

____Symbol Parameter Min Max Units

TXLXL Serial Port Clock Cycle Time 12ICLCL ¥S

TQvXH Output Data Setup to Clock 10TCLCL-133 ns
Rising Edge

TXHQX Output Data Hold After Clock 2ICLCL-117 ns
Rising Edge

TXHOX input Data Hold After Clock Rising Edge 0 ns

TX=DV Clock Rising Edge to Input Data Valid 10TLCL-133 ns

SHIFT REGISTER TIMING WAVEFORMS

I-—lxuu-—l
oy (6B )< NN a g g \V gy By
Fo xrtmemq oo
P 1) i ) I S AT N i, AN G A
—emd . i S{:“
vﬂ!lﬂl'.)suni ’WVL——'{ - {-'W
rt puia Y@ D b OO ap,CD & oD 4 £ @ O @ CD,
i [}

L_l..__l K

At Al
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€ SIATE 3 SIATL 4 SIAIF &
nTER SIATE 4 SINES ‘ STATE 8 ! STATE ) I SWIE? § | |
cnx S e mlezlmln mlolonlolnlw
XTAL 2
e —0nJd l I | I N
THESE SGRALS ARE NOT
ACTIVATED DUFUNG Tt
EXTERNA, PROGHAN MEMORY FETON EXECUTION OF A MOV INSTRUCTION
PSEN !
o —Joml T eaou ol oo L foml_[rror
wm;.eo T SAMPLED | SAMPLED |
LOA FLOAT | FLOAT !
£2(EXT) _.___..._I INDICATES ADDRESS TRANSITIONS l f
BEAD CYQLE
2]
1 }
” 00H 1S EMITTED PCL OUT (IF PROGHAM
- DURING THS PERIOD MEMOIY 15 EXTLRNAL)
o —— LT emonn (1 - Joun] [
out ’.—.‘.‘__—_—;m‘[_ﬁiﬂll.n._.—.__—-——]
P R INDICATES DPr Ot 2 SHR 10 POH THANMTIONS |
WHIE CYOLE
wn | [ PcLouT (EVEN IF PHOGRAM
MEMOKY IS INTERNAL)
o Lo JEER N
3] L
PAGODY PCL OUT (IF PHOGRAI
P2 _______r_ INDICATES DPH OR P2 SFR TO PCH TRANSITIONS | MEMORY 1S EXTEANAL)
PORT OPLBATIOH
MOV PORT SAC oLD PAIA { NEw DATA rorbid -
MOV DEST R0 l.._,| ]__LI
MO DR TP (L) ‘ POk WAMIA LD
RCILOLL INFO N T IO Y r‘_l l__'L__
IPI +2 P3
SERAL PORT SAIFT.CLOCK FRPTRLRG e PIS SAMPLED
™ Al
{MODE 0) I ] ! I J—
1HAD SAMPLED

Thic diagram indicates when signals are clocked internally. The time it takes the signals to propagate to the pins,
howevcr, fanges rorn 25 to 125 ns. This propagation delay is dependent on vanables such as temperature and pin
loading Propagation also vanes from output to output and component. Typically though (T A = 25°C fully loaded)
RD and WR propagation delays ar2 approximately 50 ns. The other signals are typically 85 ns. Propagation delays
are incorporated in the AC spegifications.
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Table 1. MCS®-51 Instruction Set Description

ARITHMETIC OPERATIONS
Mnemonic
ADD ARnN
ADD Adirect
ADD AWGRI
ADD Atidata
ADDC ARn
ADDC A direct
ADDC AQRI
ADDC Adidata
suBB ARn
suBs Adirect
suBB AQRI
suBs A.tdata
INC A
INC Rn
INC diect
INC @Ri
INC - DPTR
DEC A
DEC Rn
DEC direct
DEC @Ri
MUL AB
Div AB
DA A
LOGICAL OPERATIONS
Moumonic
ANL ARnN
ANL Adirect
AML AWRI
ANL Atftdata
ANL direct,A
ANL dwect,#data
ORL. ARn
ORL Aduect
ORL AQRI
ORL Addata
ORL direclLA
ORL direct #data
XRL A RN
XRL Adirect
XRL AQRI
XRu A#idata
XRL direct, A
XRL ditect,#data
CLR A
CcrPL A
RL A
aLc A
RR A
HRC A

A

E\_//AP

Description

Add iegister to Accumulator

Add direct byte 1o Accurnulator

Add indirect RAM to Accumulator

Add immediate data to Accumulator
Add register to Accumulator with Carry
Add direct byte to Awith Caury flag
Add indirect RAM to Awith Carry flag

- Add immediate data to A with Carry flag

Subtract register from A with Borrow
Subtract direct byte from A with Borrow
Subtract indirect RAM from A with Borrow
Subtract immed. data from A with Borrow
Increment Accumulator

increment register

Increment direct byte

Incriment indirect RAM

Incriment Data Pointer

Decrement Accumulator

Decrement register

Decrement direct byte

Decrement indirect RAM

Multiply A&B

Divide Aby B

Decimal Adjust Accumulator

Destination

AND register to Accumulator

AND direct byte to Accumulator

AND indirect RAM to Accumulator
AND immediate data to Accumulator
AND Accumulator to direct byte

AND immediate data to ditect byte

OR register to Accumutator

OR duect byle to Accumulutor

OR indirect RAM to Accumulator

OR immediate data to Accumulator
OR Accumulator to ditect byte

OR immediate data (o direct byle
Exclusive-OR register to Accumulator
Exclusive-OR direct byte to Accumulator
Exclusive-OR indirect RAM t0 A
Exclusive-OR immediate data to A
Exclusive-OR Accumulator to direct byte
Exclusive-OR immediate data 1o direct
Clear Accumulator

Complement Accumulator

Rotate Accumuiator Left

Rotate A Left through the Carry flag
Rotate Accumutator Right

Rotate A Right thuough Carry tlag
Swap nibbles within the Accurmwilator

o

-J-Q—A—l-d—l-‘mNN—AN-—CuNN-—‘M—‘mNM-—AN—‘ﬁ

_A_a..-_‘pq—_a_a_.m_._.ro_-N-AN_.M.AN_.M_‘S

- P .b—i—h-—l—‘M-—h.J—A—.—J—A—‘-—l—A-‘_A.J.‘—A—A—Ag

.—.‘—l—‘—‘—‘-‘wd.ﬂ_‘—l—AN\—I—A-—A-‘.—!M—L—A—A—‘—A‘
. (1]
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Table 1. (Cont.)

DATATRANSEER

Mnemonic Description

MOV ARn Move register to Accumulator

MOV Adirect Move direct byte to Accumutator
MOV AWl Move indirect RAM to Accumulator
MOV Ardata Move immediate data to Accumulator
MOV Rn.A Move Accumulator to register

MOV Rn,direct Move direct byte (o register

MOV Rn #data Move immediate data to register
MOV direct,A Move: Accumulator to direct byte
MoV diect,Rn Move register to direct byte

MOV direct direct Move direct byte to direct

MOV direct, @R Mbve indirect RAM to direct byte
MOV direct,#data Move immediate data to direct byte
MCV @RIA Move Accumulator to indirect RAM
MOV @Ridirect Move direct byte to indirect RAM
MOV @Ri #data Move immediate data to indirect RAM
MOV DPTR#data 16 Load Data Pointer with a 16-bit constant
MOVC A@A+DPTR  Move Code byte relative to DPTRto A
MOVC . A@A+PC Move Code byte relative to PC to A
MOVX ALCRi Move External RAM (8-bit addr) to A
MOVX A@DPTR Move External RAM (16-bit addr) to A
MOVX @RIA Move A to External RAM (8-bit addr)
MOVX @OPTRA Move Ato External RAM (16-bit adadr)
PUSH direct Push drect byte onto stack

POP direct Pop direct byte form stack

XCH ARn Exchange register with Accumulator
XCH Adirect Exchange direct byte with Accumulator
XCH AQRi Exchange indirect RAM with A

XCHD AGRI Exchange low-order nibble ind RAM with A
BOOLEAN VARIABLE MANIPULATION

Mnemonic Description

CLR - C Clear Carry flag

CLR bit Clear direct byt

SETB C Set Carny flag

SETH hit St dhine et

CPL C Compleriernd Cany Hag

CPL bit Complement direct bit

ANL Cbit AND direct it to Carry flag

ANL Cabit AND complement of direct bit to Carry
ORL Croit OR arect tit 10 Carry flag

ORL Cibn OR compluinment of arrect titto Carry
MOV Cion Move direct it to Carry tiag

MOV bit.C Move Carry flag to drect bit
PROGRAM AND MACHINE CONTROL

Mnemonic Description

ACALL addr 11 Absolute Subroutine Call

LCALL addr 16 Long Subroutine Call

RET Return from subroutine

RET! Return from interrupt

AIMP addr 11 Acsolute Jump

LIMP addr 16 Long Jump

SIMP 1€l Shont Jump (relative addr)

JMP WA+DPTR Jump indrrect relative to the DPTR

JZ rel Jurnp if Accumulator is Zero

JINZ rel Jurnp f Accumulator is Not Zero

JC @2l Juirp if Carry flag s set

JNC re! Juing i No Carry flag

[

e P RN = =t = = = WRN = WRIWRNIRNRN = N — R Y%

NRRNRRIRIN — PO — b —'G
o

NN =SRWN = = WY
e
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Table 1. (Cont.)

PROGRAM AND MACHINE CONTROL (cont.)
Mnemonic Description

Byte Tyo
8- : hit,rel Jump if direct Bit set 3 2
JINB bit,rel Jump if direct Bit Not sat 3 . 2
Jasc bitrel ~ Jump if direct Bt is set& Clearbt 3 2
CJINE Adirect el Compare direct to A&Jump if Not Equal 3 2
CJINE A#datasrel Comp.immed.to A&Jump it Not Equal 3 2
CJINE Rn.#datarel  Comp.immed.to reg &Jump if Not Equal 3. 2
CIUNC @R\ #dala.iel Comp.immed.to ind.&Jump if Not Equal +3 2
DUNZ Rn,rel Decrement register & Jump if Not Zero 2 2
DJNZ direct.rel Decrement direct &Jump if Not Zero 3 2
NOP No operation 1 1
Notes on data addressing modes:
Rn - Working register RO-R7 )
direct - 128 internal RAM locations, any /O port, contro! or status register
@Ri — Indirect internal RAM location addressed by register RO or R1
#data - - 8-bit constant included in instruction
#data 16 ~ 16-bit constant included as bytes 2 & 3 of instruction
bit ~ 128 software flags, any I/O pin, control of status bit
Notes on program addressing modes: 4 -
addr 16 - Destination address for LCALL & LIMP may be anywhete within the 64-k program memory
address space
Addr 11 - Destination address for ACALL & AJMP will be within the same 2-k page of program  __
memory as the first byte of the following instruction
rel © - SJMPand all conditional jumps include an 8-bit offset byte. Range is +127-128 bytes

refative o first byte of the following instruction.

Al mnemonics copyrighted ¥ Intel Corporation 1879
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Tablo 2. Instruction Opcodus in Hexadecimal Order

Hex Number Hex Number

Code of Bytps Mnemonic Opsrands Code of Bytes Mnemonic Operands
00 9 NOP 33 1 RLC A
01 2 AIMP code addr 34 2 ADDC Addala
02 3 LJIMP code adir 35 2 ADDC Adaty addr
03 1 AR A 36 1 ADDC AWRO
04 1 INC A 37 1 ADDC AGRY
05 2 INC data addr. 38 1 ADDC ARO
06 1 INC @RO 39 1 ADDC ARi1
or 1 INC @R1 3A i ADDC AR2
08 1 INC 10 38 1 ADDC AR3
0% 1 INC R1 3C 1 . ADDC AR4
0A ! INC R2 3D 1 ADDC ARS
0B 1 INC R3 3E 1 ADDC ARB

oC 1 INC R4 3F 1 ADDC AR7

oD 1 INC RS 40 2 JC code addr
OE 1 INC R6 41 2  AJMP code addr
OF 1 INC R7 42 2 CRL data addrA
10 - 3 JBC bit addr.code addr 43 3 ORL data addr,¥#data
11 2  ACALL code acudr 44 2 ORL Ad#data
12 3 LCALL code addr 45 2 ORL A.data addr
13 1 RRC™ A 46 . 1 ORL A&RO
14 1 DEC A 47 + 1 ORL A@GR1

15 2 DEC data addr 48 1 ORL ARO
16 1 DEC @RO 49 1 ORL ARl
17 1 DEC ©R1 ¢ 4A 1 ORL AR2
18 1 DEC RO 4B 1 ORL AR3
19 1 DEC Ri 4C ] ORL AR4
1A 1 DEC /2 4D 1 ORL AR5
18 1 DEC R3 4E 1 ORL AR6

1C 1 DEC R4 4F 1 ORL AR7

1D 1 DEC RS 50 2 JNC code addr
1E 1 DEC R6 51 2 ACALL code addr
1F 1 DEC R7 52 2 ANL ~ data addrA
20 3 J8 bit addrcode addr 53 3 ANL data addr.#data
21 2  AIMP code addr 54 2 ANL A#data
22 1 RET 55 2  ANL A.data addr
23 1 RL A 56 i ANL AWCRO
24 2 ADD Adutu 57 1 ANL AR
25 2 ADD A.data addr 58 1 ANL ARO
26 1 ADD ACGRO 59 1 ANL AR1
27 1 ADD ATR1 S5A 1 ANL AR2
28 1 ADD ARD 5B 1 .« ANL AR3
29 1 ADD AR1 5C 1 ANL AR4

2A 1 ADD AR2 5D 1 ANL ARS
28 1 ADD AR3 5k 1 ANL AR6

2C 1 ADD A4 5F 1 ANL AR7

2D 1 ADD ARD 60 2 JZ code addr
2E 1 ADD ARB 61 2 AJMP code addr
2F 1 ADD AR7 62 2 XRL data addr A
30 3 JNB bit addr,ccde addr 63 3 XRL data addridata
31 2  ACALL code addt 64 2 XRL A.tdata

2 1 RETI 65 2 XRL Adata addr
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Table 2. (Cont.)
Hex  Number \, .0 onic Operands ] Hex Number o nonic Operands
Code of Bytes p Code of Bytes P
66 i XAL A@RO 99 1 sugs AR1
67 1 XL AR 9A 1 SuUBB AR2
i 68 1 XKL ARO ui3 1 SuUuB AR3

69 1 XRL AR? aC 1 suBs AR4

6A 1 XRL AR2 an 1 SuBB ARS

68 1 XRL AR3 SE 1 suBB AR6

6C 1 XRL AR4 9F 1 SUBB AR7

6D i XRL AR5 AD 2 ORL C.bit addr

66 1 XRL AR6 Al 2  AIMP code addr

6F 1 XRL AR7 A2 2 MOV C.bit addr

70 2 UNZ code addr A3 1 INC DPTR

n 2  ACALL code addr A4 1 MUL AB

72 2 ORL .C.bit addr A5 reserved

73 1 JMP @A+DPTR AB 2 MOV @RO,data addr

74 2 MOV A #data A7 2 MOV @R, data addr

75 3 MOV data addr,#data AB 2 MOV RO.data addr

76 -2 MOV @RO,#data A9 2 MOV R1.data addr

77 2 MOV @R1.#data AA 2 MOV R2.data addr
8, 2_ MOV RO, #data AB 2 MOV R3.data addr

79 2 MOV R1#data -1 AC 2 MOV R4,data addr

7A 2 MOV R2.#data AD 2 MOV R5.data addr

B8 2 MOV R3,#data AE 2 MOV R6.dala addr

7C 2 MOV R4 #data AF 2 MOV R7.data addr

70 2 MOV RS #data 20} 2 ANL C.bit addr

7E 2 MOV R6.#data - B1 2 ACALL code addr

7F 2 MOV R7#data B2 2 CPL bit addr

80 2  SUMP code addr B3 1 CPL C

81 2 AP code addr B4 3 CINE A #data,code addr
82 2 ANL C.bit addr B5 3 CINE A.data addrcode addr
83 1 MOVC A@A+PC 86 3 CJNE. @RO #data.code addr
84 1 DIV AB 87 3. CINE @R1,#data,code addr
85 3 MOV data addrdata addr B8 3 CINE RO.#dala,code addr
86 2 MOV data addr@R0O B9 3 CINE R1,#data,code addr

87 2 MOV data addr@R1 BA 3 CJINE R2.#data,code addr
88 2 MOV data addrRO BB 3 CJNE R3.#data,code addr
89 2 MWV data addiR BC 3 CJNE R4,#data,code addr
8A 2 MOV data «addiR2 BD 3 CINE RS, #data,code addr
88 2 MOV data addi,R3 BE 3 CINE RG.#data,code addr
8C 2 MO/ data add,R4 BF 3 CJINE R7 #data.code addr
8D 2 MOV data addrRS CO 2 PUSH dula addr

8E 2 MOV dita addiR6 Ci 2 AIMP code addr

8F 2 MOV diuta addrR7 Cc2 2 ClR bit adggr

90 3 MOV DPIR #data C3 1 CLR C

91 2 ACALL code addr C4 1 SWAP A

02 2 MOV bit addr,C C5 2 XCH A.data adar

3 1 MOVC AA+DPTR c6 17 XCH AWRO

94 2 suBs Adfidata Cc7 1 XCH A@R1

95 2 SuBB Adata addr c8 1 XCH ARO

96 1 suas A QRO Cc9 1 XCH AR1

97 1 SuUsd AGR1 CA 1 XCH AR2 -
98 1 suBB ARO CB 1 XCH AR3
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READ MODE
Y ' TIMING WAVEFORMS
As10 }\ ADDRESSES VALID A
e 10K
CEMPGM /_
(€ E ———meven=t
14 \
MO € ~ed
= tacc 1D F —ond
0]
Oo.7 i VALIO OUTPUT }——
HIGH IMPEDANCE  \\\\ f  HIGH IMPEDANCE
PROGRAM MODE
PROGRAM PROGRAM VERIFY et
2010 ADDRESS N ADURESS Nom
»-—\;5—-1 AH—— ...I .
! VALIO INPUT SVALID W VALID INPUT
%2 H AODRESSN [ d&c‘zﬂ&.ﬂ-’ < ADORESEN + m

!OF-—-1 l—-

[
o
_ 10ES
CEPGM
PRT:

A

t0F

Notes: @ OE may be delayed up 10 TACC-10E€ dfter the falling edge of CE/PGM for resd
mode without impect on TACC

© 1OF h specified from OE or CE/PGM, whichever oceurs firmt.
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FUNCTIONAL The uPD2716 operates from a single +5V power supply and, accordingly, is ideal
DESCRIPTION for use with +5V microprocessors such as uPD808S5 and uPDB048/B748.

OPERATION

READ MODE

STANDBY MODE

PROGRAMMING
MODE

Programming of the uPD2716 is achieved with a single 50 ms TTL pulse. Total pro-
graqming time for all 16,384 bits is only 100 sec. Due to the simplicity of the pro-
gramming requirement, devices on boards and in systems may be programmed easily
and without say special programmer,

The pPD2716 features 3 standby mode which reduces the power dissipation from s
maximurmn active power dissipation of 525 mW 10 8 maximum standby power dissipa-
tion of 132 mW. This results in a 75% savings with no increase in access time.

Erasure of the uPD2716 programmed data can be sttained when exposed to light with
wavelengths shorter than approximately 4,000 Angtroms (A). It should be noted that
constuant exposure 10 direct sunlight or room level tluorescent lighting could erase the
$PD2716. Consequently, if the uPD2716 is to be exposed to these types of lighting -
conditions for long periods of time, the uPD27 16 window should be masked to
prevent unintentional erasure.

The recommended erasure procedure lo: the uPD2716 is exposure to ultraviolet light
with wavelengths of 2,537 Angstroms (A). The integrated dose {i.e., UV intensity x
exposure time) {or erasure should be not less than 15 W-sec/em2, The erasure time is
approximately 15 to 20 minutes using an ultraviolet lamp of 12,000 uW/em2 power
rating.

During erasure, the pPD2716 should be placed within 1 inch of the lamp tubes. If the
lamps have filters on the tubes, the filtars should be removed before erasure.

The five operation modes of the uPD2716 are iixtzd in Table 1. The power supplies
required are 2 +5V Vo and 8 Vpp. The Vpp power 3upply should be at +25V during
programming, progrsm verification and program inhibit, and it shouid be at +5V
during resd and stndby. CE/PGM, OF and Vpp select the operation mode as shown in
Table 1. ) ]

when CE/PGM and OF sre at low (0} level with Vpp at 45V, the READ MODE is

set and the data is available at the outputs after 1O from tha falling edge of OF and
TACC after setting the address,

The uPD2716 is placed in the standby mode with the spplicstion of a high (1) level
TTL signsl to the CE/PGM and 3 Vpp of 45V. In this mode, the cutputs are in 8
high impedanca stau, independent of the OE input. The active power dissipation is

reduced by 75% from 525 mW to 132 mW.

Programming of the uPD2716 is commenced by erasing all data and consequently
having all bits in the high (1) level state. Data is then entered by programming a low
(0) level TTL signal into the chosen bit locstion,

The uPDZ716 is placed in the programming mode.by applying a high (1} leve! TTL
signal to the OF with Vpp at+25V. The data 1o be programmed is applied to the
output pins 8 bits in paraliel st TTL levels. ’

Any location can be programmed st any time, sither individuslly, sequentially or
at random.

When multiple gPD2716s are connected in parallel, except for CE/PGM; individual

uPD2716s can be programmed by spplying 2 high (1) level TTL pulse to the CE/PGM
input of the desired puPD2718 to be programmed.

Programming of multiple uPD2716s in parailel with the same data it easily accom-
plished. All the alike inputs sre tied together and are programmed by applying 3
high (1) level TTL pulsa to the CE/PGM inputs.
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NEC Microcomputers, Inc. £ PD2732

PRELORIRY
32,768 (4K X 8) BIT UV ERASABLE PROM

DESCRIPTION  The uPD2732 is a 32,768 bit {4096 x B bit) Ultraviolet Erasable and Electrically
Programmable Read-Only Memory (EPROM). it operates from a single +5V supply,
making it ideal for microprocessor applications. It features an output enable control
and otfers a standby mode with an attendant 80% savings in'power consumption.

A distinctive feature of the uPD2732 is a separate output control, output enable {OE)
from the chip enable control (CE), The OE control eliminates bus contention in
multiple-bus microprocessor systems. The uPD2732 features fast, simple one-pulse
programming controlled by TT L-level signals. Total programming time for all
32,768 bits is only 210 seconds. '
FEATURES  Ultraviolet Erasable and Electrically Programmable
e Access Time — 450 ns Max
Single Location Programming
Programmable with Single Pulse
Low Power Dissipation: .150 mA Max Active Current,
30 mA Max Standby Current
e Input/Output TTL Compatible for Reading and Programming
e Single +5V Power Supply
e 24 Pin Ceramic oipP
- o Three-State Outputs

PIN CONFIGURATION g MODE SELECTION

PINS
MODE . CE GE/vpe | Vee | OUTPUTS
ar ]y T 2aP3vee v ; -
Reaa Vi viu 5 OouTt
Ag(]2 21[0Ag TR Vin Oon'tCore | 5 | Hgn2
agf{d3 2] Ag Program Putsed Vi to Vin +25 o5 OIN
Al 4 21 :) Ay " Progeam Venly vy Vi, *$ OouTt
P C s 20 b BEIvee Program lambet Vin +25 -5 High 2
alds w0 18T A
ad7r 2732 ws[EE -
g R BLOCK DIAGRAM _
Fvimy 17{]1 07 :
. DATA OUTPUTS
o9 16 [J o
oQ H Os Vee o—=— . ; . Op-07 . -
o, - 15{7J 0g oND Birs 3 5 § e, e
0 On 14[J04 : VPP O I{H1H|
tovieno (12 - 13303 O ——fOUTPUT ENABLE '
CE ——FHIP ENABLE An OUTPUT BUFFERS
[ Y )
=  becooer e Y-GATING
A
PIN NAMES 2%0;‘555
AQ-A1y | Adarenes | INPUTS | == x . 32,768 BIT
o Outout Enaole —=] DECODER : CELL MATRIX
00-07 Data Outputs .
TE Chip Enadle

27220S-12.80-CAT
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2732A
32K (4K x 8) UV ERASABLE PROM

= 200 ns (2732A-2) Maximum Access » Industry Standard Pinout...JEDEC
Time ... HMOS*-E Technology Approved
= Compatible with High-Speed 8mHz s Low Standby Current...30 mA Maximum

iAPX 186...Zero WAIT State
» Two Line Control
= Compatible,with 12 MHz 8051 Family

® +10% Vcc Tolerance Available
* intgligent identifier™ Mode
s TTL Compatible

The Intel 2732A is a 5V only, 32,768 bit ultraviolet erasable and electrically programmable read-only-memory
(EPROM). The standard 2732A access time is 250 ns with speed selection (2732A-2) available at 200 ns. The
access time is compatible with high performance microprocessors such as the 8 MHz iAPX 186. In these
systems, the 2732A allows the microprocessor to operate without the addition of WAIT states.

Ap important 2732A feature is the separate output control, Output Enable (OE), from the Chip Enable con-
trol {CE). The OF control eliminates bus contention in microprocessor systems. Intel’s Application Note
AP-72 describes the microprocessor system implementation of the OE and CE controls on Intel's
EPROMs. AP-72 is available from Intel's Literature Department.

The 2732A has a standby mode which reduces power consumption without increasing access time. The
maximum active current is 125 mA, while the maximum standby current is only 35 mA, a 70% saving. The
standby mode is selected by applying the TTL-high signal to the CE input.

The 2732A is fabricated with HMOS*-E technology, Intel's high-speed N-channel MOS Silicon Gate Technology.

*HMOS is a patenled process of Intel Corporation.

PIN NAMES
Ao-Ar; | ADORESSES
f43 CHIP ENABLE

OEvpp | OUTPUTENABLE:  Vep
Oy-Oy; | OUTPUTS

DATA QUTPUTS

Yoo o—. 0¢-07
LT e em
GNO o—— [ I ;
. Gyt T
— PROGRAM ‘a ! l | ' : -E Vee
OtNpp —=| DEAND |— Wap! a
& —° GE Locic OUTPUT BUFFERS . ~g3 N
Y . 4,0 4,
—_— Y 0 a0 SE-Vew
Ag-A1y | =] OECOOER = Y-GATING &0 zma A
AODRESS — ~g? T
INPUTS | — . %Qs 30
= X : 32.764-81T Cls ) o,
—=| DECODER | | CELL MATRIX 0.0 o
* 0] O
eno( 12 0
Figure 1. Block Diagram Figure 2. Pin Configuratlon

Intet Corporation Assumes Ho Respoandidiy for the Use of Any Cucunry Cithar Than Cucuitry Embecied  an Intel Procuct. No Cther Circud Patent Li2onses are Impned.

‘MTEL, CORPOPATION, inC. 1982 CCICBER 138
AFN-015458



80C51-L/80C31-L

Tabfe 2. (Cont.)

Hex Number Hex Number
Code of Bytes Miemonic Operands Code of Bytes Mnemonic Operands
cC 1 XCH AR4 EG 1 MOV A@RO
CcD t XCH ARS E7 1 MOV AQRI
CE 1 XCH ARG E8 1 MOV ARO
CF 1 XCH ARY E9 1 MOV AR1
0o 2 POP data addr EA 1 MOV AR2
D1 2  ACALL code addr EB 1 MOV AR3
D2 2 SETB bit addr EC i MoV AR4
D3 1 SETH C ED 1 MOV AR5
D4 1 DA A EE 1 MOV AR6
D5 3 DINZ data addr,code addr EF 1 MOV AR7
Dé 1 XCHD A@RO Fo 1 MOVX @DPTRA
D7 1 XCHD AGR1 F1 2  ACALL code addr
D8 2 DINZ RO,code addr F2 1 MOVX @ROA
D9 2  DINZ R1,code addr F3 1 MOVX @R1,A
DA 2  DINZ R2,code addr F4 1 CPL A
DB 2 DINZ R3,code addr F5 2 MOV data addrA
DC 2  DINZ R4,code addr F6 1 MOV @ROA
DD .2 DuNZ RS,code addr F7 1 MOV @R1A
DE 2  DINZ R6,code addr F8 1 MOV ROA
DF 2  DINZ R7.code addr A F9 1 MOV RMA —
EOQ 1 MOVX AGDPTR # FA- 1 MOV R2A —
E1 2  AMP code addr FB 1 MOV R3A
E2 1 MOVX A@RO FC 1 MOV R4A
£3 1 MOVX AGRT FD 1 MOV RS.A
E4 1 CLR A — FE 1 MOV R6.A
ES 2 MOV A.data addr FF 1 MOV - R7A
R
P
S
D 80C31
I J 80CS1 XXX
Temperature Range Part Number Customer Rom Code Low Power
blank: Commeicial 80C51Rom 4K x 8 (80C51 only) Supply Version
I: Industrial 80C31 External Rom
Package Type
P: Plastic
S: PLCC
D: Cerdip
R:LCC
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NEC Microcomputers, Inc. puPD2718

DESCRIPTION

FEATURES

PIN CONFIGURATION

16,384 (2K X 8) BITUVERASABLE PROM

The uPD2718 is a 16,384 bit (2048 x 8 bit) Ultraviolet Erasable and Electrically Pro-
grammable Read-Only Memory (EPROM). It operatas from a single 45 volt supply,
making it jdeal for microprocessor applications. it otfers a standby mode with an
attendant 75% savings in power consumption, and is compatible with the uPD2316E as
a ROM. This allows for economicsl change-over to & masked ROM for production
quantities, where desired.

The uPD2716 features fast, simple one pulse prcgramming controlled by TTL level
signals. Total programming tirme for all 16,384 bits is only 100 seconds.

e Ultraviolet Erasable and Electrically Programmable

»  Access Time — 450 ns Max

e Single Location Programming ,

e Programmable with Single Pulse

o - Low Power Dissipation Standby Mode

¢ Input/Output TTL Compatible for Reading and Programming
o Pin Compatible to uPD2316E (16X ROM)

e Single +5V Power Supply

e 24 Pin Ceramic DIP

o Three-Stats Outputs

1

A0 &) 24 ] Vee 1#5V) .
As(2 23 :A. ’
a3 22[4g
Acl]e . g vep
aylds 20 [[] G
10 s PIN NAMES
A."C 8 BPD‘ 19 3 Ato0- <A Addrvnes
Ag-Ai0
A0 2716 g cErem N1 S Output Ensdle
as - 17 {70y 0g-09 Data Cutputs
oo(s 167 0g : IPGM Chip Ensble/Program
“oge T T asPogT T
o Q11 14{] 04
tovi GND [J12 13{3 03
TABLE 1. MODE SELECTION J
PINS
MODE CE/PGM Of Vep{ Voo | ouTrUTS
Rest Vi Vi 5| % OouT
Stanaby ViH Oon't Care 5| +5 HihZ
Program Pulsed Vi to Viy Vim «25 (4] O
Program Venty Vi Vig 025 | % Sour
Program lnmibet Vi Vin «25 | 5 High 2

Vin and Vo are TTL high level {**1"'} end TTL low tevel
(70"} respectively.



4 PD2716 :
DATA OUTPUTS BLOCK DIAGRAM

Veco——e Og-07
GND O———mm
Vpp O

.

. OE —~{ ouUTPUT ENABLE
CE/PGM ~——— CHIF ENABLE AND OUTPUT BUFFERS
r
—_— v .
—/1 Decooer . | o V-GATING
Ag-A10
ADDRESS ¢ R
INPUTS — X . 16,384 BIT
pm—— DECODER . CELL MATRIX
——— J
L -
Operating Temperature. . ... oo vt uvn e e e, -10°C10+80°C  ABSOLUTE MAXIMUM
Storage Temperature . . ...ttt ininnn e, -65°Cto+125°C RATINGS®
OuUtPUT VOIta08. .« o v it et e i it e e -0.3 to +6 Volts
InputVoltage. .. ... 4. .. . K 0247 |1 S0 -0.3 10 +6 Volts
Supply Voltage Ve o vnnel . Y — w0 48 #2740 A\ -0.3 t0 +6 Volits
Supply Voltage Vpp. v ve ittt it ittt et i ieinennneen -0.3 10 +26.5 Vol1s

COMMENT: Stress sbove those listed under “Absotute Maximum Ratings* may cause permanent
camage 10 the device. This-is 8 stress rating only and functional operation of the device at thess or

any other conditions above thote indicated in the ional i of this specification is not
implied, E e 10 fute i rating iti for ded periods may affect device
relisbility,
*Ta=25°C
Ta=25°C;f=1MHz . CAPACITANCE
. L!MITS TEST J
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT ] CONDITIONS
Input Capacitince ‘CIN : 4 [ oF Vin=0V
Output Capacitance Cout 8 12 pF VouTt = ov
READ MODE AND STANDBY MODE - DC CHARACTERISTICS
Te=0C~70"C: vec D =ssv 1 5% vpp DD - vee:0.6v O
) LmasTe ) - . PR
PARAMETER sywoeol | Mue. | vve [ max | uwer TEST CONDITIONS
Curisnn Migh Vehuge You 24 ‘v Ige @ =400 pA
Ouvwmn Low Yoluge Yo 048 v 1oL 2.1 mA
It High Vehaes Vin 20 Veeot | v
ot Lo Verag v ) [ v
Crwwt Lastage Curremt ho 1 A Yout =823V
novt Lashage Current hy 10 sh | v e828V
Vpp Corremt pry s cma | vepesasv
Vg Cummt @ tecy w0 | = - E‘:/-t.u = Vin ?'E ® Vyg Stancy Moo
oo 87 | wo mA | CUPGM = vy O = vy Roms boaw -

Notes: ) VCC must be soplied simultaneculy or before Vpp and removed after Vpp.

@ Vrr may be connected directly 10 Ve (45V] 3t resd mode and standby mode.
The sucoly current would then be the sum of Ippq and icc licer or tege).

@ The tolerance of 0.6V altows the usa of & driver circuit for swetching the Vpp
1ueply pin trom +25V 10 +5V.



DC CHARACTERISTICS
(CONT.)

AC CHARACTERISTICS

.

[ PD2716

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE

T, =25°C:5°C vee @D +o5v 1 5% vpp Q@ - e2svzav
ce

LImITS

PARAMEYER SYMBOL MIN | TYP, | MAX vt TLIT CONDITIONS
Tnput High Vel wog Vin .0 Vee 't v
Irput Low Volmgs Vi A (Y} v
Irpw Lastage Current LTy 1 »A Vi = $23ViR MY
Vpp Curront ‘vt ' e a”“‘,""u.:::r::,
’ [ » mA | CLIPGM & vy Progem Mooe
Veg Current’ ‘ee 100 ~a

READ MODE AND STANDBY MODE
T,-0C10910°C: Ve Desv 1 5%:vpp Q@ cvi:06v®-

LIMITS TEST
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT CONDITIONS
Address 10 Output Deltay tACC 450 ns CE/PGM = OF = vy
CE/PGM to Output Detay|  tce 450 | as [OFEewvy
Output Ensble
1 M=V

10 Output Detay ‘o€ 2 " TErG L
Output Ensdle High L9

t 0 100 PGM = V
to Output Float DR = X " Yie
Address 10 Output Hold 1OH 0 ns | CE/PGM = OE = v

Test Conditions

Output Losd: 1 TTL gete and C|_ = 100 pF

Input Rise ond Fall Times: 20 n3
Input Puiss Lewels: 0810 2.2V -

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE

1,225°C 2 5°C: Ve D +5v 1 5% Vpp OO szsv 2 v

Timing Measurement Relerence Level:
inputs: 1.0V and 2.0V ’
Outpuns: 0.8V and 2.0V

3 LIMITS TEST - .
N PARAMETER SYMBOL | MIN| TYP MAX | UNITS | CONDITIONS
Address Sewp Time tAS 2 us
OE Sewp Time 10ES 2 I’}

Data Setup Time w0s 2 s
Addcets Hotd Time tAH 2 us
OF Hold Time OEH 2 pr
Dats Hold Time OH 2 Hs
Output Enabls 10 Output Float Oelay | tOF [} 120{ ns CE/PGM = V)L
Output Enable 1o Output Delay E 120 ns 23 TERVTY
Program Pukss Width W 45 { 50 55 ms
Progeam Pulte Rise Time PRT s n -
Program Pukte Fall Time WFT H [

Test Conditions:

Input Puise Levels .. ........ 0.8V102.2V"

tnout Timing Refarence Level. . .

.1V and 2V

Nc—z@ Vccmlhuol-iﬁmdmvuwmv"mm.hu vop.

Output Timing Reference Level . OBV 3nd 2V

@ Vpp may be connecing girectly 16 VO 175V 8t 1ead mane and sanclsy mude.
The smpty Current sould then Be 1he sum of Ippy ont Ice HiCC) o Yo

@ The 10ierencs of 0.8Y dilouws the was of 5 Srrver e I musohong the Vpp
woory oA Srom +23V te *5V.

(D Oureng prowrmming, progam Imhiet, sng srogr om senily, 8 manumurn 91 426V

honsid B8 sD0 el 10 the ¥V pp pe. O

voilspes

POwes WDly IOnid De Imiied 10 bee then * 28V,

by he Vpp
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2732A

ABSOLUTE MAXIMUM RATINGS"
Temperature Under Bias
Storage Temperature
Al input or Output Voltages with

RespecttoGround ............uvuun +6Vto -0.3v
Voltage on Pin 22 with Respect
toGround ...l +13.5Vto - 0.3V

Vpp Supply Vcaltage with Respect to Ground
During Programming +22Vto -0.3V

"NOTICE: Stresses above those listed under “Absolute
Maximum Ratings™ may cause permanent damage to the
device. This is a stress rating only and functional operation
of the device at these or any other conditions above those
indicated in the operational sections of this specification
is notimplied. Exposure to absolute maximum rating con-
ditions lor extended periods may atfect device reliability.

D.C. AND A.C. OPERATING CONDITIONS DURING READ

NOTES: 1. V¢ must be applied simultaneously or before Ves 3and removea sumunaneous.y ot after Vpp.
2 Va. may be connected directly to Vaz except dunng programming. The supply current would then be the sum of tec and leps.
3. Tyoscat values are for t, = 25°C and nominal suppiy voltages.

driven — see Liming ciagram on page 3.

2732A/A-2/A-3/A-4 2732A-20/A-25/A-30
Operating Temperature Range o*C-70°C 0*C-70°C
Ve Power Supply'? SV = 5% 5V = 10%
READ OPERATION i
D.C. CHARACTERISTICS
Limits N
Symbol Parameter i l Typdl | Max. Units Conditions
e Input Load Current / |10 WA | Viy = 5.5v
o Output Leakage Current | 10 sA | Vour = 5.5V
Iee Vcc Current (Standby) 35 | mA | CE=V, OE=V,
teez Vce Current (Active) 100 | mA |OE=CE=V,
A Input Low Voltage -0.1 { 0.8 v
Vin Input High Voltage 2.0 Veg+ 1 v
Voo Output Low Voitage 0.45 V llg =2.1mA
Vo Output High Voltage 24 V| lon = =400 pA
Vppl Vpp Read Voltage 3.8 Vee V| Vec=50V=025v
_A.C. CHARACTERISTICS
2732A-2 2732A 2732A3 | a737A4
2732A-20 | 2732A-25 | 2732A-30 .
. \ Test
Symbol Parameter ~ Min.|Max.| Min.|Max. |Min.| Max.|Min. | Max. | Units| Conditionst
tace Address to Output Delay 200 250 300 450 | ns |CE = OF = V)
tee CE to Output Delay 200 250 300 450 | ns [OE=vy
tog OE to Output Delay 70 100 150 150 | ns |CE =V
toell | OE High to Output Not Driven | 0 60 €0 130° 130 { ns {CE =V,
ton Qutput Hold from Addresses, 0 ns |CE=0E =V,
CE or OE Whichever Occurred
First
tA.C. TEST CONDITIONS
Qutput load .............. 1 TTL gate and C = 100 pF Timing Measurement Reference Level: .
Input Riseand FallTimes ...............oooeen. <20ns INPULS i 0.8 ano 2.0V
Input Pulse Levels ........coveiennenianes 0.45V 1o 2.4V QUIPUIS Lieiiiiiiineieiiiennnes 0.8 and 2.0V

This parameter 1S only sampled 219 is not 1C0% :estec. Outsut Fical is cetined as the pont where Cata is no onger

AFN-15453
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ERASURE CHARACTERISTICS

. The erasure characteristics of the 2732A are such that
erasure begins to occur upon exposure to light with

wavelengths shorter than approximately 4000 Angstroms.

(A). It should be noted that sunlight and centain types of
fluorescent lamps have wavelengths in the 30004000 A
range. Data show that constant exposure to room level
fluorescent lighting could erase the typical 2732A in ap-
proximately 3 years, while it would take approximately 1
week to cause erasure when exposed to direct sunlight. if
the 2732A is to be exposed to these types of lighting condi-
tions for extended periods of time, opaque labels should
be placed.over the 2732A window to prevent unintentional
erasure.

The recommended erasure procedure for, the 2732A is
exposure 1o shortwave ultraviolet light which has a
wavelength of 2537 Angstroms (A). The integrated dose
{i.e.. UV intensity X exposure time) for erasure should be
a minimum of 15 W-sec/cm?, The erasure time with this
dosage is approximately 15 to 20 minutes using an
ultraviolet lamp with 12000uWI/cm2 power rating. The
2732A should be placed within 1 inch of the lamp tubes
during erasure.

DEVICE OPERATION °

The six modes of operation of the 2732A are listed in Table
1. A single 5V power supply is required in the read mode.
All inputs are TTL levels except tor OENVpp during program-

ming and 12V on Ag for the intgligent Identitier™ mode. In _

the program mode the OE/Vpp input is pulsed from a TTL
level to 21V.

Table 1. Mode Selection

PINS CE EVpr | A9 | Yee OUTPUTS
MODE <{18) 20 ) 24 {8-11,1%10
fead A\ Vie X -5 Ogur
Output Disadle Vie Vim X +$ High 2
Stancby Vin X X +5 High 2
Program Vie Vop X +5 O
Program Inhidit A/ Vpp X +5 Righ 2
Intghgent icenulier | vy i V| +% Cooe

Notes: 1. X can de Vi or Vi
2 Vi = 120 =05V

Read Mode

The 2732A has two control functions, both of which must
be logically active in order to obtain data at the outputs.
Chip Enabte {CE) is the power control and should be used
for device selection. Output Enable (OE) is the output
control and should be used o gate data from the output
pins, independent of cevice selection. Assuming that ad-
dresses are stable, address access time (t,co) is equal to
the celay from CE to output (leg). Data is available at the
outputs atter the falling ecge of CZ. assuming that CE has
been low and addresses have teen stable for at least
tacc—loe-

Standby Mode

The 2732A has a standby mode which reduces the max-
imum active current from 125 mA 10 35 mA. The 2732A is
placed in the standby mode by applying a TTL-high signal
to the CE input. When in standby mode, the outputs are in .
a high impedance state, independerit of the OE input.

Output OR-Tieing

Because EPROMSs are usually used in larger memory an

rays. Inlel has provided a 2 line control function that ac-

commodates this use of multiple memory connection.

The two line control function atlows for:

a) the lowest possible memory power-dissipation, and

b) complete assurance that output bus contention will
not occur.

To use these two control lines most etficiently, CE (pin 18)
should be decoded and used as the primary device selec-
ting tunction, while OE (pin 20) should be made a common
connection to all devices in the array and connected to the
READ line from The system control bus. This assures that
all deselected memory devices are in their low power
stancby mode and that the output pins are active only
when data is desired from a panrticular memory device.

PROGRAMMING

CAUTION: Exceeding 22V on Pin 20 (OE/Vpre) wil
permanently damaege the 2732A.

Initially, and after each erasure, ail bits of the 2732A are
in the "1” state. Data is introduced by selectively pro-
gramming "0's” into the desired bit locations. Although
only “0's” will be programmed, both **1's” and “0’s" can
be present in the data word. The only way {o'change a
*0” to a "1" is by vitraviolet light erasure.

The 2732A is in the programming mode when the OE/Vpp,

° input is at 21V.lis required that a 0.1 uF capacitor be
placed across OE/Vpp and ground to suppress spurious . ___

voltage transients which may damage the device. The data
to be programmed is applied 8 bits in parallel to the data
output pins. The levels required for the address and data
inputs are TTL.

When the address and data are stable, a 50 msec. active
low, TTL program pulse is applied to the CE input. A pro-
gram pulse must be applied at each address location to be
programmed. You can program any location at any time
—either individually, sequentially, or at random. The pro-
gram pulse has a maximum width of 55 msec. The 2732A
must not be programmed with a DC signal applied to the
CE input.

Programming of multiple 2732As in parallel with the

same data can be easily accomplished due to the simpli-
city of the programming reguirements. Like inputs of the
paralleled 2732As may be connected together when they
are pregrammed with the same data. A lcw level TTL cuise
aoplieg to the CE input precgrams the paralieled 2732As.

AFN-01 5458
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2732A

Program Inhibit

Programming of muitiple 2732As in paralie! with _g_iﬂer-
ent data is also easily accomplished. Except for CE. all
like inputs (including OE).of the parallel 2732As may be
common. A TTL level program pulse applied to a 2732A's
CE input with OE/Vpp at 21V will program that 2732A. A
nigh level CE input inhibits the other 2732As from being
programmed.

Verify

A verify (Read) should be performed on the programmed
bits to determine that they were correctly_orogrammed,
The verify is accomplished with OE/Vpp and CEatV,.Data
should be venfied tpy after the falling edge of CE.

inteligent Identifier™ Mode

The intgligent identifier Mode aliows the reading out of a
binary code trom an EPROM that will identity its manutfac-
turer and type. This mode is intended for use by programm-
ing equipment for the purpose of automatically matching
the device to be programmed with its corresponding pro-
gramming algorithm. This mode is functiona! in the 25°C
=5°C ambient temperature range.

To activate this mode. the programming equipment must
force 11.5V 1o 125V on address line AS {pin 22} of the

-+ 2732A. Two identifier byles may then be sequenced from
the device outputs by toggling address line AQ (pin 8) from
Vi to Vi All other address lines must be held at Vy_during
intgligent 1dentifier Mode.

Byte 0 (AQ = V) represents the manutacturer code and
byte 1 (A0 = Vy,,) the device identifier code. For the intel
2732A, these two identifier bytes are given in Table 2. Ail
identifiers for manufacturer and device codes will possess
odd parity, with the MSB (0;) defined as the parity bit.

Intel began manufacturing 2732As during 1982 that con-
tained the inteligent Identitier teature. Earlier genera-
tion devices do not contain identifier information. and if
erased, will respond with a “one” (Vo) on each data line
when operated in this mode. Programmed, preidentifier
mode 2732As will respond with the current cata contain-
ed in locations 0 and 1 when subjected to the inteligent
Identifier operation.

System Consideration ~

The power switching characteristics of HMOS-E EPROMs
require’ careful decoupling of the devices. The supply cur-
rent. Icc, has three segments that are of interest to the
system designer—the standby current level, the active cur-
rent level, and the transient current peaks that are produc-
ed by the failing and rising edges of Chip Enable. The
magnitude of these transient current peaks is dependent
on the output capacitive loading of the device. The
associated transient voltage peaks can be suppressed by
complying with intel's Two-Line Control, as detailed in In-
tel's Application Note, AP.72, and by properly selected
decoupling capacitors. 1t is recommended that a O.1uF
ceramic capacitor be used on every device between Vee
and GND. This should be a high trequency capacitor of low
inherent inductance and should be placed as close to the
device as possible. In addition, a 4.74F bulk electrolytic
capacitor should be used between Vg and GND for every
eight devices. The bulk capacitor should be located near
where the power supply is connected to the armay. The pur-
pose of the bulk capacitor is to overcome the voltage
droop caused by the inductive effects of PC board-traces.

Table 2. 2732A int ligent ldentitier™ Byles

Plne| Ay [ : 05 Oy O 04 03 04 0 Mex
IdentiBer [t 3] 0an L as) {15) (14) {13) 1) {10) {9) Data
Manufacturer Code | Vyp t {0 0 0 t 0 o ' 29
Device Code Vi o 1 o ) [) [) ° o It o
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2732A

PROGRAMMING'!
D.C. PROGRAMMING CHARACTERISTICS: Ta = 25 = 5°C.Vce = 5V = 5%, Vpp = 21V = 0.5V
’ Limits

Symbol Parameter Min. Typ. . Max. Units Test Conditions
u Input Current (All Inputs) 10 BA | Vig=Vy or Vi
\ Output Low Voltage During Verify 0.45 v loy= 2.1 mA
Vou Output High Voitage During Verify 2.4 ' lon= —400 A
lec Vec Supply Current 85 100 mA
Vi input Low Level (All inputs) ~0.1 0.8 v
Vin Input High Level {All inputs Except 6—E-/VPP) 2.0 Vee v
Ipp Vpp Supply Current i 30 mA | CE=V,, OE=Vpp
Vio Ag intgligent Icentitier Voltage 15 | | 125 v

A.C. PROGRAMMING CHARACTERISTICS: T, =25z 5°C.Vee = 5V = 5%, Vpp = 21V = 0.5V

Limits
Symbol Parameter Min. | Typ. Max. Units | Test Conditionst
tas Address Setup Time 2 HS 3
togs OE Setup Time 2 s
los Data Setup Time 2 us
1 tan Address Hoid Time 0 us
M toen OE Hold Time 2 us
ton 1{ Data Hold Time 2 KS iy
torp OE High to Output Not Driven 0 130 ns
tov Data Valid from CE 1 s | CE=v,OE=V,
tow TE Pulse Width During Programming 20 50 55 ms
lort OF Pulse Rise Time During Programming 50 ns
tva Vpp Recovery Time " 2 us
. : .
- tA.C. TEST.CONDITIONS
Input Rise and Fall Times (10% to 90%) ......... =20 ns
_Input Puise Levels .........cooiennennenes 0.45V 10 2.4V
Input Timing Reference Level- ..._...... 0.8V ana.2.0v
Output Timing Reference Level _........ 0.8V and 2.0V
NOTES:

1. Typical vatues are for Tp = 25°C and nominal supply voltages.

2. This parameter is only sampled and is not 100% tested. Output float is defined as the point where data is no longer driven —
see timing diagram
3. OE may be delayed up 10 tacc—log aller the falling edge of CE without impacting tace.
4. When programming the 27324, a 0.1xF capacitor i3 required across OE/Vpp and ground 10 suppress Spunous voitage
transients which may damage the cevice.

AFN-G15458
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!nter 2732A
CAPACITANCE!Y (T, = 25°C, 1 = 1 MH2)
Symbol Parameter Typ. | Max. | Unit Conditions
Cina Input Capacitance
| Except OE/Vpp 4 6 pF |Vin=0V
CiN2 OE/Vpp Input
Capacitance 20 pF |Vin= 0V
Cour Output Capacitance B 12 pF |Vour =0V

A.C. TESTING INPUT/OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

AC TESTING WNPUTS ARE DRIVEN AT 2 4V FOR A LOGIC 1 AND O"!V FOR
ALOGIC § TIMING MEASUREMENTS ARE MADE AT 20V FOR A LOGIC 1
AND O OV FOR A LOGIC "0 ©

DEVICE
UNOER
TEST

€, = 100 pf z
€, INCLUDES JIG CAPA ITANCE

A.C. WAVEFORMS

Vo ——

Ve

A\ seee
ADORESSES X s & )
g
o - R \‘ . ¥ Z
i )]

—

_.——.-—Igr"'.

N\

1Y

Yin
Va N S
!‘—'o:’—’i
o
Vine h W ‘ .o .l(.’-
ouTHUT Hlonz ! VALIO OUTPVUT
NN\
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PROGRAMMING WAVEFORMS

r rROCAAM VERIFY .i
Vin 1+ '
ADORESSES ADOPESS STABLE K
Vi - -

A}

v
e “\ Hign 2
oata ——(! DATa INSTABLE )

Lo ] Lo -

4] o

ov e

OATA OUT VALID

tam __]

{0}

X High 2
‘orp

b R.13}
MAX

v, fots : o om0
" = l 11 sl I 128 l
S tea
gt

NOTES:

1 ALL TIMES SHOWN IN | ] ARE MINIMUM AND IN sSEC UNLESS OTHERWISE SPECIFIED.
2 THE INPUT TIMING REFEMENCE LEVEL IS 0V FOR A Vi AND 2V FOR A Vjy,,
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TOSHIBA

8,192 WORD x 8 BIT UV.ERASABLE AND ELECTRICALLY

PROGRAMMABLE READ ONLY MEMORY

N-LCHANNEL SILICON STACKED GATE MOS

TMM2764D
TMM2764D-2

DESCRIPTION

The TMM2764D is a 8192 word x 8 bit ultraviolet .

light erasable and electrically programmable read only
memory. For read operation, the TMM2764D"s access
time is 200 ns, and the TMM2764D operates from 3
single S-volt power supply and has low power stand-
by mode which reduces the power dissipation with-
out increasing access time. The standby mode is
achieved by applying a TTL-high level signal to the
CE input. The maximum active current is 120mA
FEATURES
» Single 5volt power supply
e Fast access time : TMM2764D  250ns
TMM2764D-2 200 ns

e Power dissipation :

120 mA lactive current) Max.

35 mA (standby current) Max.
o Low power standby mode : CE

PIN CONNECTION  (ror views Sorms 24 5imcomosntivie with 32K

TMM27320
(TOP VIEW)

- PIN NAMES
| Ag~Ay2 | Address Inputs
10o~05 ! Outpists lInputs).
CE . Chio Enable Input
Ot Output Enable input
PGM Program Control Input
N.C. ! No Connection
. Ve ! Program Supply Voltage H
i Vee . VCC Supply Voitage ("’SIV) j
|  GND 1 Ground |

and the maximum standby current is 35mA. .
For program operation, the programming is achiev-

.ed by applying a 50ms active TTL low program pulse

to the PGM input, and it is possible 1o program
sequentially individually., or at random,

.The TMM2764D.is fabricated with the N-channel
silicon double layer gate MOS technology and is
packaged in a standard 28 pin dual in line cerdip
package.

Output buffer control : OE
Fully static operation

Programs with one 50 ms pulse
Single location programming

Three state outputs

lnputs and outputs TTL compatible
Pin compatible with i2764 and ROM TMM2364P

BLOCK DIAGRAM

V{r GND Ve 060,0,030,04040,
OF oo OF Tk ana FW d
Z: Circuit s utput Buffen'
2?- o— 5| Column _33_ Column 1O
2;2 i Decoder 4 Circuit
A4 O Y
Ag o—jAddress
A5 ot
P U il il 6 @, Memory Cell
A5 Rowes, 127
Ay o—I = [ i Array
Aso ] ecoder ; %
b em 8192 x 8 bits
-MODE SELECTION
Pin PGM | CE | O Vn;Vccé Ce ~0¢ ! Py :
Mode 120 2otz 1 i2e) (= aseigy oo !
Read H L i 5V ! Data Out t
™ {
Output Oesoiect| + | o | H 5V "l"‘" e At
Stancdy . Ml e v ' sv i H:?:MN Suncdy
Program L L] - : 8V | Datain
H i Hign .
. H . S5V H
’ ;
rogram 2y . . lmoecasncs Active i
[LLT-114 * High .
H Lt H sV
. . Imoedancs 3
Progam Venty | M L L 1 5V » Data Out :

Now: *: HWor b



MAXIMUM RATINGS

SYMBOL ITEM i RATING ! UNIT
Vee Vec Power Supply Voltage ; 06 ~ 70 H v
Vpe Program Suoply Voltage i —06 ~ 220 Y
Vin Input Voitage 06 ~ 70 v
Nout Outout Voltage -06 ~ 70 v
Pp Power Dissipation 1.5 w
TsoLoER Soidering, Temperature - Time 260 - 10 °C-sec -
TsTRG. Storage Temnperatore —65 ~ 125 °C
Torr., Operating Temperature | 0~ 170 °c
READ OPERATION
'D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. T Tve. MAX, UNIT
Vin input High Voltage 20 l - Vee +1.0 v
viL ! Input Low Voltage -03 i - | 0.8 v
Vee Vee Power Suoply Voltage 475 - 525 v
i Vpp Vpe Power Supply Voltage 2.0 Vee . Vee + 06 \"

D.C.and OPERATING CHARACTERISTICS | (Ta=0~70°C, Vcc = 5V 2 5% Unless qxhe;wise noted)

SYmMeou PARAMETER CONDITIONS I MIN, TYP, MAX, UNIT
ey Input Current Vin =0~ Vee - - *10 A -
ey Supply Current (Stanaby) CE=Vy - - 35 mA
lecs Supply Current (Active) CE = ViL - - 120 mA
Von Output High Voltage low = —4COuA 24 - - A"
Vou Output Low Voltage log = 2.1mA - - 04 v
Ippy Vpp Current Vpp 20~ Vec +06 - - 210 L RA
o Output Leakage Current Vout 04~ Ve - - *+10 | uA .




-

A.C. CHARACTERISTICS

{Ta=0~70°C, Vcg * SV 25%, Vpp = 2.0V ~ Ve + 0.6V, Unless otherwise noted)

i TMM27640-2 TMM2764D
METER TION s 7
SYMBOL PARAME CONDITIONS | MIN. | MAX, i MIN. i MAX, UNIT
tacc Address Access Time - CE=OE = ViL, PGM = ViH 3 - 200 - | 2%0 Yr ns
tce CE to Outout Valid OE = Vv, FGM= Vi - 200 - ; 250 ! ns
tog OE to Output Valid TE = vy PGM = vy - 0 ) -~ : 100 | »s
tPGM PGM to Output Valid OE=CEe v, [ - 70 - | 100 | ns
toF1 CE 10 Output in High-Z OF = vy, FGM = Vi i 0 60 I o0 | 90 | ns
toFa OE 10 Output in High-Z CE = vy ,PGM= vy 0 60 ! 0 : 90 ! ns
1oF3 PGMi to Output in High-2 CE~LE= vy 0 | 80 i 0 i 9 | s
toH Output Data Hold Time CE=OE=v  PGM=Vyy | 0 - | - | = | rs
A.C. Test Conditions
o Output Load 1TTL Gate and Cy. = 100pF
¢ Input Pulse Rise and Fall Times 10ns Max.
* Input Pulse Levels 0.8V 10 2.2V
e Timing Measurement Reference Level Inputs 1V and 2V, Outputs 0.8V and 2.0V
CAPACITANCE * {Ta=25°C, f= IMHz)
I""symBoL PARAMETER i CONDITIONS UUMIN, i TYP. | MAX. ] umNIT
i Gw Input Capacitance i Vin =0V i 2 ! 4 I 6 | oF
L Cour Output Capacitance | Vout = OV | = | "8 |12 | pF
* This paramﬁer'is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
Ao ™Ay X ]
toH .
CE -
S\ 7777
= NN 1Y 7
- toFt
- Pt toe o
SN L
PCM tDF3
= iy ity
/) : NN .
Tace ’ toF3
i
High 2 i’ = High Z
09~ 09

~20%

Oats Outpuns

-




PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

[symBOL . PARAMETER i MIN, P Tve MAX., | UNIT
i Vin : Input High Voltage 2.0 I - Vee +1.0 v
ViL ] Input Low Voltage -03 i - 0.8 v
Vee [ Vce Power Supply Voltage 435 | 50 525 v
Vpp | Vpp Power Supply Voltage 205 210 215 Vv
D.C. and OPERATING CHARACTERISTICS (Ta=2525°C, Vg = SV£5%, Vpp = 21V 20.5V)

SYMBOL | PARAMETER |  CONDITIONS MIN, TYP, MAX. UNIT
1y Inpout Current X Vin =0~ Vee - - 210 BA
Vo Output High Voltage T lon = —00pA 2.4 - - v
Vot Output Low Voltage ! oL = 2.1mA - - 04 | Y
Icc : Vee Suooly Current i -~ - - 120 @ mA
Ippq i Vpp Suoply Current } Vpp =21.5V - - 30 I mA

A.C. PROGRAMMING CHARACTERISTICS {Ta=2525°C, Vee = 5V £5%, Vpp = 21V 0.5V)

SYMBOL PARAMETER CONDITIONS MIN, Typ. I MAX, UNIT
tas Address Setup Time - 2 - - us
TAM Address Hold Time - 2 - - us
CES CE Setwo Time - 2 ™ 1 us
cen CE Hold Time - 2 - - Hs
tos - Data Setup Time - 2 - - us
oM Data Hold Time - 2 | - - RS
s PGMSetup Time P 2.} - - Bs
ton PGM Hold Time - 2. - - us
toes OF Sewp Time - 2 - — us
tvs Vpe Setup Time - 2 - - us
thw Program Pulse Width PGM = CE = Vi, 45 £0 - 55 ms
e | Program Recovery Time - 0 - - us
tPRT - ‘| Program Pulse Rise Time - 5 - - H ns
tPET Program Putse Fall Time - 5 - | - ' ns
ce CE 1o Output Valid — - - 25 | ns

108 OF to Output Valid - - — 100 ns
10F1 _TE to Outputin High Z OE=Vvy - - — |- -850 ns
toF2 OF 10 Output in High Z CE=Vy - - 90 “ns

A_C, Test Conditions

¢ Output Load 1TTL Gate and Ci (100 pF)

e |nput Pulse Rise and Fall Times 10ns Max.

e Input Pulse Levels 0.8 ~ 2.2v

¢ Timing Measurement Reference Level Input 1Vand 2V ; Outpyt 0.8V and 2.0V




TIMING WA'VEFORMS (PROGRAM}

PROGRAM OPERATION 1. (Vpp = 21V20.5V)

Ao ~Ap )q | —-‘><

1AS Tam

— e
- .
w2
toF2
t0E, | 'OFf1
)
—=}
Qg ~ 09 UNKNOWN Oin STABLE }‘W?—q Douy Valid
P § N
oS 1oH |
trw

tET 4 raT
Ver ’f/f f f/ﬁ;? i tvs |
-.—-_l
PROGRAM OPERATION 2. {Vpp =21V 20.5V)

Ao~ A1 3( ' ><

SN RN
_— .‘ . tu‘s . e i |
%001 _—q Din STABLE } Wendz ..W Ouur vt E H:on_z

Note: 1. Ve must be sosiled simuitanecusly of before Vpp and cut ot simuitansously or sfrer Vpp
2. Rameving the gevice from sock et and setting the device In 10cket with Vpp = 21V may caute permanant gamsge 10 the device,
3. The Vpp mpply voltage e permitied up to 22V ter Drogram operstion, so the voltage over 22V should not be aoplles to the Vpp
terminal, *
. When the switching pulse voitege is ap0lied 10 the Vpp terminal, the ovar<hoot voltage of its puise thouid not be excesded 22V,



ERASURE CHARACTERISTICS

The TMM27640°s erasure is achieved by applying
shortwave ultraviolet light which has a wavelength of
2537A {Angstroms) to the chip through the trans-
parent window, Then integrated dose (Ultraviolet
light intensity [w/cm3}. x exposure time [sec.]) for
erasure shouid be a minimum of 15 [W. sec/em?].

When the Toshiba sterilizing lamp GL-15 is used
and the device is exposed at a distance of 1 cm from
the lamp surface, the erasure will be achieved within
60 minutes. And using commercial lamps whose
ultraviolet light intensity is 3 12000 [uw/cm?®] will

OPERATION IN FORMATION

The TMM27640°s six operation modes are listed in
the following table. Mode selection can be achieved
by applying TTL level signal 1o ali inputs. In the read

reduce the exposure time to about 20 minutes. (In
this case, the integrated does is 12000 [uw/cm?)
x {20 x 60) [sec] 2 15 {w. sec/cm?].)

The TMM2764D"s erasure begins to occur when
exposed to light with wavelength shorter than 4000
A. The sunlight and Jhe fluorescent lamps will
include 3000 ~ 4000 A wavelength components.
Therefore when used under such lighting for extend-’
ed periods of time, the opaque seals - Toshiba
EPROM Protect Seal AC301 - are available.

-~

operation mode, a single 5V power supply is required
and the levels required for all inputs are TTL.

FGM CE OE v v, . Op~0,
. 2n | 2o | @22 i (28) (11~13,15~ 19) Power
READ Read L H L L ¢ Data Out Active
OPERATION | Outout Deselect . » H 5V sV High Impedance:” | Active
{Ta=0~70°C)| Standby . H . High Impedance Standby
Program L L ) ). Data.ln Active
PROGRAM = o ! H 3 High Impedance Active
OPERATION E S av sV : -
. Inhibit H L H High Impedance Active
(Ta=2525°C) Program Verify H L L Data Ot Active
Note: H: Wiy, L& Vi, *:Viw or Vi
READ MODE

The TMM27640D has three control functions. The
chip enable (CE) controls the operation power and
should be used for device selection.

The output enable (OE) and the program control
{PGM) control- the output buffers, independent of
device selection, )

Assuming that CE = OE = V|_ and PGM = Vi, the
output data is valid at the outputs after address access
time from stabilizing of all addresses.

The CE to output valid (tcg) is equal 10 the address
access time (tAcc)

Assuming that CE = Vi, PCM = Vin and all ad-
dresses are valid, the output data is valid at the out-
puts after tog from the falling edge ot OE,

And assuming that CE=0E= = Vi and all sddresses
are valid, the output data is valid at the oulpuls after
tPGMm from the rising edqe of PGM.



OUTPUT DESELECT MODE

Assuming that CE = Viy or OE = Viy, the outputs
will be in a high impedance state. So two or more
TMM27640 can be connected together on a common

STANDBY MODE

The TMM2764D has a low power standby mode
controtled by the CE signal. By applyinga TTL high
level to the CE input, the TMM2764D is placed in the
standby mode which reduce the operating current

PROGRAM MODE

Initially, when received by customers, all bits.of
the TMM2764D are in the "1 state which is erased
state.

Therefore the program operation is t0 introduce
“0Os" data into the desired bit locations by electrically
programming,

The TMM2764D is set up in the program operation
mode when applied the program voltage (+21V) to
the Vpp terminal under CE = PGM = 5E= ViH.

The program operation occurs during the overlap
of the CE low and the PFGMlow. Then the program-
ming is achieved by applying a 50ms {tpw] active low

PROGRAM VERIFY MODE

The verify mode is to check that the desired data is
correctly programmed on the programmed bits,

PROGRAM INHIBIT MODE -

Under the conditidn that the program voltage
{(+21V).is applied to Vep terminat, a high level GE or
PGM input inhibits the TMM2764D from being pro-
grammed, Programming of two or more TMM2764Ds
in parallel with different data is easily accomplished.

bus line. When CE is decoded for device selection, all
deselected devices are in low power standby mode,

from 120mA 10 35mA, and then the outputs are in a
high impedance state, independent of the OE and the
PGMinputs,

program pulse to the CE or the PGM input after the
addresses and data are stable.

This program pulse should be a single pulse with
50ms pulse width per address word, and its maximum
value is 55ms.

The levels required for all inputs are TTL.

The TMM2764D can be programmed any location
at anytime — either.individually, sequentially, or at
random,

The TMM2764D should not be programmed with
D.C. signal applied to both CE and PGM inputs.

The verify is accomplished with OE and CE at Vi,
and PGM at V4.

That is, all inputs except for CE or PGM may be
commonly connected, and a TTL low level program
pulse is applied to the CE and PGM of the desired
device only and TTL high level signal is applied to the
other devices.



i el - 2764A
ADVANCED 854K (8Kx8) UV ERASABLE PROM
» Intaligent Programming™ Algorithm

—Fastest EPROM Programming

® Intaligent ldentifler™ Mode
= | ow Power
—B60 mA Maximum Active —Automated Programming Operatlons
—20 mA Maximum Standby s Compatible with 2764, 27128, 27256

= Two Line Control s *=10% V¢ Tolerance Avallable R

s Fast 180 nsec Access Time
—HMOS 11*-E Technology

The Intel 2764A is a 5V only, 65,536-bit ultraviolet erasable and electrically programmable read-only memory
(EPROM). The 2764A is an advanced version of the 2764 and is fabricated with Intel's HMOSII-E technology
which significantly reduces die size -and greatly improves the device’s performance, _power consumption,
reliability and producibility.

The 2764A provides access times to 180 ns/2764A-1). This is an improvement ovér the fastest 2764 access time of 200
ns. This is compatible with high-performance microprocessors, such as Intel's 8 MHz iAPX 186 allowing full speed
operation without the addition of WAIT states. The 2764A is also directly compatible with the 12 MHz 8051 family.

. Several advanced features have been designed into the 2764A that allow fast and reliable programming—the
int ligent Programming Algorithm and the inteligent Identifier Mode. Programming equipment that takes advantags of
these innovations will electronically identity the 2764A and then rapidly program it using an efficient programming
method.

The 2764A also offers reduced power consumption compared to the 2764. The maximum active current ofn
faster speed parts is 60 mA while the maximum standby current is only 20 mA. The standby mode lowers
power consumption without increasing access time.

Two-line cortrol and JEDEC-approved, 28 pin packaging are standard features of ali Intel higher density EPROMs.
This ensures easy microprocessor interfacing and minimum design efforts when upgrading, adding or choosing
between non-volatile memory altematives.
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Figure 1. Block Diagram s U up e &% 1% %

WOTE: S(TEL “UMVERS AL SITE"-COMPATIBLE EPAOM Pw CONRAGURATIONS
T ARE SMOWN W THE BLOCKS ADJACENT TO THE 27844 P

MODE SELECTION
r— a = T | x = - Figure 2. Pin Configurations
— on on an o " o v
oo > N3 At L] veo vag. Oyt
— - P . g - iy . PIN NAMES
Sumnowy Y T L 1 .| vee Yee ~eal A-A, | ADORESSES
=) U S : ] 2 °~" CE CHIP ENABLE
Doy mae 2o L - S — CE | OUTPUT ENABLE
L otk ptnaieaid Wy W Vou » Yoo Yoo Cot .
0,0, | OUTPUTS

Paygommny . .o - ' .o ver Se_ PGM | PROGRAM

1. X ganbe Vygor Vi NC NO CONNECT

2 Vi m 120V 208V
*HMOS is a patented process of Intel Corporation

it Corporstion Assumes MO Reaponadaty (or the Use of Ay Cucunry Orher Than Crcwtry Embodend i aa biel Procact, No Other Circud Prtent Liconses yre impiied,

CNTEL CORPORATION, 1944 JULY 1864
ORDER NUNSER: 220TTI00Y



intel

27684A

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias -10°Cto +80°C

‘Storage Temperature ................ -65°Cto +125°C
All Input or Output Voltages with

Respectto Ground ...... Nrerreaernane +6.5V to ~0.6V
Voitage on Pin 24 with

Respectto Ground ............ ve...+13.5V 10 -0.6V
Vpp Supply Voltage with Respectto .

Ground During Programming ........ +14Vio ~0.6V

‘NOTICE: Stresses above those listed under “Absolute

Meximum Ratings”™ may causs permanent damage to the
device. This is 8 stress rating only and functional opera-
tion ol the device at these or any other conditions above
those indicated in the operational sections of this

“specilication is not implied. Exposurs to sbsolute maxi-

mum rating conditions lor extended periods may atfect

device reliability.

D.C. AND A.C. OPERATING CONDITIONS DURING READ

2764A-1, 2764A-2, 2764A 2764A-20, 2764 A-25
2764A-3, 2764A4 2764 A-30, 2764 A4S
Operating Temperature Range 0*-70°C 0*~-70"C
Ve Power Supply' 2 SV =5% 5V =10%
Vpp V<:o|ta<;a2 Vep = Ve Vpp = Ve
READ OPERATION
D.C. CHARACTERISTICS
Umits
Symbdol Psrameter Min Trp? Max Unit Conditions
Iy tnput Load Current 10 pA Vin = 5.5V
Lo Qutput Leakage Current 10 BA Yourt = 5.5v
Ipps? Ypp Current Read 5 mA Vpp = 5.5V
lecr? Vcg Current Standby 20035° mA CE = Vi
leca? Vee Current Active so7s® mA * TE=OE=Vy
Vie Input Low Yoltage -1 +.8 -V
Vin Input High Voltage 2.0 Vet A4
Voo Output Low Yoitage AS v log = 2.1 mA
‘Vou Output High Voltage 2.4 v low = —400 uA
Vppz Ypp Read Voltage - 3.8 Vee '] Yee = 5.0V 2025V
A.C. CHARACTERISTICS
27¢4A20 8 | 27844254 Ire4A-30 & ZTHA48 &

- . ITHAT Limits 1276442 Limita] 2784A Umits| 276443 Umits 278454 Umits | Tost - -
Symbdol Parsmeter Min | Max | Min| Max{ Min | Max] Min | Mazx | Bin | Max | Unit| Condtions
tacc | Address to Output 180 200 250 300 450 | ns [CE-OE=vy

Delay 3
tce | CE to Output Delay 180 200 250 300 450 | ns |OE=vy
or OE to Output Delsy g5 75 100 120 150 | ns |CE=vy
tor* | BB or CEHighto 0 ss| o} s o 0] o | 105 | o | 130 | ns |CE=vy
Output Data Float
ton OutputHoldtrom__ | © 0 ° 0- 0 ns |CE=OE=Vy
Addresses CE or OE
Whichever Occurred
First

NOTES: 1. V¢ must be applied simultaneously or before V., and removed simultanecusly or alter V,,.

2. V., may be connected directly to Vee except dunng programming, The supply current would then be the sumof I and tea,.
3. Typicsl values are for t, = 25°C 3n0 nomina! supply voltages.
4

driven -~ see liming giagram on the followng page.

wo

*'me only.

This parameter 13 only sampled and is not 100% tested. Output Float is detined as the point where cata is no longer

Max I rating Citfers with access uime. Rating of 60 mA active and 20 mA standby are lor 2754As at 200 nsec and 180 nsec access
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CAPACITANCE (T.=25C. I= 1MHz)
Symbol Parameter Typ.'| Max. | Unit | Conditions
Cu Input Capacitance 4 6 pF Vi =0V
] Cour Output Capacitance 8 12 pF Vour =0V

A.C. TESTING INPUT/OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

Koom=X

AND OBY JOR A LOGC ¢

AC TESTING wPUTS ARE DAvEM AT 2 4V FOR A LOGIC 1 AND 043V FOR
ALOGIC 0 TG WEASUREMENTS ARE MADE AT 20V FOR A LOGKC 1

1.3Y
RETY)
. 13«11
DEVICE
usota
TesY
I
C, 10pf
Cy INCLUOES G CaraCiTancE

A.C. WAVEFORA#S i ’
Yo - —J —
aooncssas X apsacid X
v N cosemd N
Ve 1V
"" " _}Z
Yo : .““-
o Z(.
e e
tage 10w
: NN\ a7/,
NOTE3: 1. Typrcal values ars for T, = 25°C and nommal wpoq;oiuqn.

z This parameter s only sampled and is not 100% lestad.
3 OE meay de dr3played ud 10 lcg = Lo diter the talting edge of CE wnthout impact on teg
4 1ps 13 specihied trom OF or CF, whichever occurs first.
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DEVICE OPERATION

The seven modes of operation of the 2764A are listed
in Table 1. A single 5V power supply is required in the
read mode. All inputs are TTL levels except for Vpp
and 12V on A9 for intgligent identifier mode.

Table 1. MODE SELECTION

e Tex o feaml g e v S

MODE (20)[(22){ (27) [(24)! (1) { (28} -19) -
Read Vi, 1M [ Vin | X [VeelVee Ooyrt
Output Disadle ViL Vil Vid | X [VYeelYee] Hen2
Standby Vim| X X X |VeeiVee High 2
Venty VMg ivit fVim | X (VpplVeel Oour
Program inhidit Vi | X X X |Vpp|Veei High2
intghgentidenntier | V) | Vi | Vi | Yu [Vee| Vee Code
nighgent

Programming Vi {Vim ] Vi | X {VppiVec On
NOTES:

T XcanbgVin o0V
2 Vo120V -OSV

READ MODE .

The 2764A has two control functions, both of which
must be logically active in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable
{OE) is the output control and should be used to gate
data from the output pins, independent of device
selection. Assuming that addresses are stable, the
address access time (tacc) is equal to the delay from
CE to output (tcg). Data is available at the outputs
after a delay of tog from the falling edge ot OE,
assuming that CE has been low and addresses have
been stable for at least tacc~tok.

STANDBY MODE

The 2764A has standby mode which reduces the
maximum current from 75 mA to 35 mA, The 2784A is
placed in the standby mode by applying a TTL-high
signal to the CE input. When in standby mode, the
outputs are in a high impedance state, indepandent
of the OE input. '

Output OR-Tleing

Because EPROMs are usually usad in larger memory
arrays, Intel has provided 2 control lines which ac-
commodate this muitiple memory connection. The
two control lines aliow for:

a) the lowest possible memory power dissipation,
and

b) complete assurance that output bus contention
will not occur.

To use these two control lines most efficiently, CE
{pin 20) should be decoded and used as the primary
device selecting function, while OE (pin 22) should
be made a common connection to all devices in the
array and connected to the READ line from the sys-
tem control bus. This assures that all deselected
memory devices are in their low power standby mode
and that the output pins are active only when data is
desired from a particular memory device.

System Considerations

The power switching characteristics of HMOSII-E
EPROMs require carsful decoupling of the devices.
The supply current, Icc. has three segments that are
of interest to the system designer—the standby cur-
rent level, the active current lavel, and the transient
current peaks that are produced by the falling and
rising edges of Chip Enable. The magnitude of these
transient current peaks is dependent on the output
capacitive loading of the device. The associated tran-
sient voltage peaks can be suppressed by complying
with Intel's Two-Line Control, as detailed in Intel's
Application Note AP-72, Order Number 85686, and by
propefly selected decoupling capacitors. It is recom-
mended that a 0.1 nF ceramic capacitor be used on
every device between Ve and GND. This should be a
high frequency capacitor of low inherent inductance and
should be placed as close to the device as possible. In
addition, a 4.7 pF bulk electrolytic capacitor should be-
used between Ve and GND for every eight devices.
The bulk capacitor should be located near where the
power supply is connected to the array. The purpose of .
the bulk capacitor is to overcome the voltage droop
caused by the inductive effect of PC board-tracss.

PROGRAMMING MODES

Caution: Exceeding 14V on pin 1 (Ve will permanently
damage the 2754A.

| Initially, and after each erasure, all bits of the 2764A

are in the 1" state. Data is introduced by selectively
programming “0s" into the desired bit locations. Al-
though only "0s™ will be programmed, both “1s” and
“0s” can be present in the data word. The only way to
change a “0" to'a "1" is by uitraviolet light erasure.

The 2764A is in the programming mode when Vep
inputis at 12.5Vand CE and PGM are both atTTL low.
The data to be programmed is applied 8 bits in paral-
lel to the data output pins. The levels required for the
address and data inputs are TTL.
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Inteligent Programming™ Algorithm

The 2764A intgligent Programming Algorithm
rapidly programs Intel 2764 A EPROMs using an effi-
cient and reliable method particularly suited to the
production programming environment. Typical pro-
gramming time for individual devices is on the order
of one and a hait minutes. Programming reliability is
also ensured as the incremental-program margin of
each byte is continually monitored to determine
when it has been successfully programmed. A flow-
chart of the 2764A intgligent Programming Al-
gorithm is shown in Figure 3.

The inteligent Programming Algorithm utilities two
ditferent pulse types: initial and overprogram. The
duration of the initial PGM pulse(s) is one millisecond,
which will then be followed by a longer overprogram
pulse of length 3X msec. X is an iteration counter and is
equal to the number of the initial one millisecond pulses
applied to a particular 2764A location, before a correct
verify occurs. Up to 25 one-millisecond pulses per byte
are provided for before the overprogram pulse is
applied.

The entire sequence of program pulses and byte
verifications Is performed at Vo = 6.0V and Vpp =
12.5V. When the intgligent Programming cycle has
been completed, all bytes should be compared to the
origina! data with Vgg = Vpp = 5.0V,

Program Inhibit

Programming of fnultiple 2764 As in parallel with dif-
ferent data is easily accomplished by using the Pro-
gram Inhibit mode. A high-level CE or PGM input
inhibits the other 2764 As from being programmed. -

Except for CE, all like inputs (inclading OE) of the
parallel 2764As may be common. A TTL low-ievei
pulse applied to the CE input with Vpp at 12.5V will
program the sslected 2764A.

Verify

A verify should be performed on the programmed
bits to determine that they have been correctly pro-
grammed. The verify is performed with OEatvy, CE
at Vi, PGM at V| and Vpp at 12,5V,

inteligent Identifler™ Mode

The intgligent Identifier Mode allows the reading out *

" of a binary code from an EPROM that will identity its

manufacturer and type. This mode is intended for
use by programming equipment for the purposs
of automatically matching the device to be pro-
grammed with its corresponding programming aigo-
rithm. This mode is functional in the 25°C =5°C
ambient temperature range that is required when
programming the 2764A.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 (pin 24)
of the 2764A. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line AO (pin 10) from.Vy_ to Viy. All other
address lines must be held at V| during inteligent
Identifier Mode.

Byte 0 (A0 = Vi) represents the manufacturer code

and byte 1 (A0 = Vi) the device identifier code. For-
the Intel 2764 A, thess two identifier bytas are given in

Table 2. All identitiers for manufacturer and device

codes will possess odd "parity, ‘with the MSB (0;).
defined as the parity bit.

Table 2. 2754A Intyligent identifier™ Bytes

Pins Ao [o7] O¢ Os =7} 03 02 04 Op Hex
identlfler (o a9 | oy | an | a8 | a5 | (3 | (2 | (1) | Dsta
Manufacturer Code ViL 1 0 0 0 1 0 0 1 89
Device Code Vix 0 0 0 0 1 0 4] 0 08

NOTES:

1. Ag = 120V =05V __
2. Ay~Ag. Ayg=A13, CE, OE = Vi
3 A= Vinor Vi,



2784A

START

ADOA = FIRST LOCATION)

Yce = 8.0V

Vpp = 12.8Y

DEVICE
FARED

FARED

Figure 3. 2784A Intyligent Programming™ Flowchart
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ERASURE CHARACTERISTICS

The erasure characteristics of the 2764A are such
that erasure begins to occur upon exposure to light
with wavelengths shorter than approximately 4000
Angstroms (A). it should be noted that sunlight and
certain types of fluorescent lamps have wavelengths
in the 3000—4000A range. Data show that constant
exposure to room level fludrescent lighting could
erase that typical 2764A in approximately 3 years,
while it would take approximately 1 week to cause
erasure when exposed to direct sunlight. if the
2764A is to be exposed to these types of lighting
conditions for extended periods of time, opaque
labels should be placed over the 2764A window to
prevent unintsntional erasure.

The recommended erasure procedure for the 2764A
is exposure to shortwave ultraviolet light which has a
inteligent Programming™ Algorithm

D.C. PROGRAMMING CHARACTERISTICS:

wavelength of 2537 Angstroms (A). The integrated

*dose (i.e., UV intensity X exposure time} for erasure

should ba a minimum of 15 Wsec/cm®. The erasure
time with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp with a 12000
kW/em® powsr rating. The 2764A should be placed .
within 1 inch of the lamp tubes during erasure. The
maximum integrated dose a 2764A can be exposed
to without damage is 7258 Wsec/cm? (1 week @
12000 ;J.W/sz). Exposure of the 2764A to-high in-
tensity UV light for long periods may cause per-
manent damage.

RELEVANT INTEL LITERATURE

AR-265 Versatile Algorithm, Equipment Cut
Programming Time
RR-35B EPROM Reliability Data Summary

Ta = 25 = 5°C, Vge = 6.0V = 0.25V, Vpp = 12.5V = 0.5V

" Limits Test Conditions
Symbol Parameter Min. Max, Unit (see Note 1)
I Input Current (All Inputs) - 10 "pA Vin = VigorViy
Vie Input Low Level (All inputs) ~0.1 0.8 v
Vin Input High Level 2.0 Vee " N
Vo Output Low Voitage During Verity ) 0.45 v o= 2.1 mA
Vox Output High Voltage During Verify 2.4 v lon= =400 pA
leca Vee Supply Current (Program & Verify) 75 mA
Ippa Vpp Supply Current (Program) 50 mA | CE=Vy,
Vio Ag intgligent Identifier Voltage . 1.5 12.5 v

NOTES:

1. Ve must be applied simultaneocusly or before Vpp and removed simultaneously or after Vpp.
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A.C. PROGRAMMING CHARACTERISTICS:
Ta = 25 = 5°C, Ve = 6.0V = 0.25V, Vep = 12.5V = 0.5V

. Limits Test Conditions®
Symbol Parameter Min. Typ. Max. | Unit (see Note 1)
tas Address Setup Time 2 ' ns._| ]
toes OE Setup Time 2 us
tos Data Setup Time 2 us
taH Ad'dress Hold Time 0 us
tow | Data Hold Time 2 | s
toep® OE High to Output Float Delay 0 I = ] "130 ns
tvps Vpp Setup Time 2 us
tves Vce Setup Time ) 2 uS
tew PGM Initial Program Pulse Width 095 [ 10 1.0 ms (see Note 3)
topw BGM Overprogram Puise Width 2.85 7875] ms {see Note 2)
toe Data-Valid from OE 150 ns
*A.C. CONDITIONS OF TEST NOTES: :

Input Rise and Fall Times (10% to 90%) ...20 ns. Vee must be applied simultaneously or before Ve

and removed simultaneousty or after Ves.

Input Puise Levels ................ 0.45V to 2.4V 2 Th
i . The length of the overprogram pulise may vary from
Input Timing Reference Level..... 0.8V and 2.0V 2.85 msec 10 78.75 msec as a function of the iteration
Output Timing Reference Level ... 0.8V and 2.0V counter value X.
3. Initial Program Puise width tolerance is 1 msec =5%.
4. This parameter is only sampled and is not 100%

tested. Output Float is defined as the point where
data is no longer driven—see timing diagram
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inteligent Programming'” WAVEFORMS

V.

ADDAESSES.

e
Data

oy
Yo
sov

»a0GA Ve Yy
N
. X ADORESS STABLE
. -
I ] -
e o b5
'\ i
oaTamsmase T\ Mol J ommouvtwwo [\
4 R SN
‘. . . i lorn
9+ =] >y =1 —_— ——ip 3]
| vax
tey
I
.
Ly T—"
12
\a
: A
) st
<
1
eaadiPY _.| \
fo— 0 51
MAX S of
|,
125 e L /

1, ALLTIMES SHOWN IN{ | ARE MINIMUM AND IN xSEC UNLESS OTHERWISE SPECIFIED.
2 THE INPUT TIMING REFERENCE LEVEL IS .8V FOR Vi, AND 2V FOR A Viy.
3. tog AND tprp ARE CHARACTERISTICS OF THE DEVICE BUT MUST BE ACCOMMODATED 8Y THE PROGRAMHER
4. WHEN PROGRAMMING THE 2764A, A 0.1 uF CAPACITOA IS REQUIRED ACROSS Vpp AND GROUND TO SUPRESS

SPURIOUS VOLTAGE TRANSIENTS WHICH CAN DAMAGE THE DEVICE.




27128
128K (16K x 8) UV ERASABLE PROM

a 250 ns Maximum Access Time... ' a Industry Standard Pinout... JEDEC
HMOS*-E Technology Approved
« Compatible with High-Speed 8 MHz n +10% Vg Tolerance Available

iAPX 186...Zero WAIT State
x Two-Line Control
a Pin Compatible to 2764 EPROM = Inteligent Programming™ Algorithm

n Low Actlve Current... 100 mA Max.

The Intel 27128 is a 5V only, 131,072-bit ultraviolet erasable and electrically programmable read-only memory
(EPROM,). The standard 27128 access time is 250 ns which is compatible with high-performance microproces-
sors such as Intel's 8 MHz iAPX 186. In these systems the 27128 allows the microprocessor to operate without
the addition of WAIT states. The 27128 is also compatible with the 12 MHz 8051 family.

An important 27128 feature is the separate output control, Output Enable (OE) from the Chip Enable control
(CE). The OE control eliminates bus contention in microprocessor systems. Intel's Application Note AP-72
describes the microprocessor system implementation of the OE and CE controls on Intel's EPROMs. AP-72 is
available from In:el's Literature Department.

The 27128 has s:andby mode which reduces the power consumption without increasing access time. The
maximum active current is 100 mA, while the maximum standby current is only 40 mA. The standby mode is
selected by applying a TTL-high signal to the CE input.

=10% Vce tolerance is available as an alternative to the standard =5% Ve tolerance for the 27128. This can
aliow the system designer more leeway with regard to his power supply requirements and other system
parameters.

The 27128 is fabricated with HMOS*-E technology, intel's high-speed N-channel MOS Silicon Gate Technology.

OATA OUTIVIS

veee Co-07 - I - T e | & 2
eNo o —_ Sl Shan e 27128 Sl e{.31E
vpp O— ! ' t e 1 I N ~ e -~ L] ~n ~ ”n ™~
SERSNEI Voo | Voo ) vee | vee |
ST —{OUTPUT ERABLE A A i Pou N
e CHIP ENABLE 12| (A PoM} A
o« —| . OUTPUT BUFFERS Ay A | A LAy 3 Vee | Yee | HC. | Ay
roos - A¢ | A | Ay | A . Ao | A [ Ae | A
—| T — Ay | Ay | Ay | Ay s Ay 1Ay | Ay | &y
Ag-Ary | —|_oecooen | o R A, A, A, Ay . ¥or | Ay | Agge} Apy
ADOREES —] Ay | Ay {AF 1§ Ay 12 Ot [0t OB | OF
! =] x . e i7 Ay | A2 | A | A s Avg [ Ao | Avg | A
=| otco0En : 772 it Ay | Ay | Ay |A, ’ CE ] CE | CE ] CE
] . Ay 1Ay | Ag | ag o, Jo, 100 | 0y
! . Oy | 00 | 0 | 0o o, | og 106 | 0,
Figure 1. Block Diagram 0, |0, o, [0, 0y |0y {0, | 0,
0O, (=13 O, O 0o, ©, Q. O.
MODE SELECTION Goa | Gna | Gag | Gne o |0, |0 | 0
Ping CE|GE|Pom| &y | vpe| Ve Ovtpwts
Moer ananl 6n {oof o | enloiaas]  NOTE DTEL UNERSAL Srgﬁ‘"gi;ﬂ;"::: EPROM PIN CORFIGURATIONS ARE SHOWR N THE
fAesa Vi [V F Vi § 3 [Vec|Vee Onyr R
otoor Doavoes i |Veu] Voe 1% I¥eclvee]  mon Flgure 2. Pin Contigurations
Stanooy Vo | % X I {Vee) Ve Pigh 2
Peagram iy |Vie | Yo | X [VosiVer Dray P‘N NAMES
Venly Vo [ Vi | Veu | X iVenive-) Dayt
Program inndl viml 2| 2 T fvee v,.—i wan 1 Ag-Avs | ADDRESSES
Ao ngent Igentier Vo [ v | You | Ym f¥ec] Voot Coce EE CHIP ENABLE
ratgmgent Broqrarmmnc| Yoy [Vin| Yoy | & |vee|{Vce]l O Of QUTPUT ENABLE )
NOTES: 0.-0. | QUTPUTS
1. Tcande Vo 0t ¥y . PGM | PROGRAM -
2 V4 120V -asv N.C. NO CONNECT

“MMOS is 3 patented process of Intel Corporation.

Ime) C A No R, diy Jor the Lise of Any Circwiry Other Than Circwiry Emdodies m eaintel Product. No Cther Ticuil Paleal Licenses are impled,

< INTEL CORPCRATICN. 1783, CCTCAER 1983
OADER NUMBER: 210724.008
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ABSOLUTE MAXIMUM RATINGS®

. Temperature UnderBias .............. —10"C to +80°C
Storage Temperature —-65°Cto +125°C
All Input or Output Voltages with

NOTICE: Stresses above those listed under “Absolute
Maximum Ratings” may cause permenent damage to the
device. This is a stress rating only and functional operation
of the device at these or any other conditions above those
indicated in the operational sections ol this specilication

Respect to Ground ..ol +7.0V 10 —0.6V is notimplied. Exposure to absolute maximum rating con-
Voltage on Pin 24 with ditions lor extended periods may affact device reliability.
Respectto Ground ..........c.ueene +13.5V to -0.6V o
Vpp Supply Voltage with Respect to Ground
During Programming .........ceevuvee +22V to —0.6V
D.C. AND A.C. OPERATING CONDITIONS DURING READ
. 27128 27128-3 | 27128-4 | 27128-25| 27128-30 | 27128-45
Operating Temperature ¢C-70°C | O°C-70°C | 0°C-70°C | O°C-70"C | O°C-70°C | O°C-70°C
Range 1 N
Ve Power Supoty' SV = 5% | SV -35% | SV =5% {5V :10% | 5V z 10% | SV = 10%
1 Ver Vollaosz | Vee s Vee] Vep = Vec | Vep = VeeiVep = Veel Ve = Vec | Vpe = Vec
READ OPERATION
D.C. CHARACTERISTICS .
Limits
Test
Symbol Parameter Min, Typ? | Max. |Units Conditions
by Input Load Current 10 HA Ve = 5.5V
Yo OQutout Leakage Current 10 uA Vour = 5.5V
[ V,» Current Read/Standby 5 mA Vo= 5.5V
leed Ve Cutrent Standby 15 40 mA CE = V,,
Yecd V¢ Current Active 60 ]'100 mA CE=OE= W -
Ve *|" input Low Voltage -1 +.8 v
Vin input High Voltage 2.0 Vee+ 1 v
Vor Qutput Low Voltage .45 V | e =21 mA
Vou Output High Voltage 2.4 v low = ~400 pA
Vppl V,s Read Voltage 38 Vee | v Vee = 5.0V = 0.25V
A.C. CHARACTERISTICS = - -
27128-25 & 27128-30 | 2712845 &
27128 Limits | 27128-3 Limits {27128 4 Limits %
. ot
Symbol Parameter * Min. | Max. | Min. | Msx. | Min. | Maz. |Units| Conditions
tace | Address to Outout Detay 250 | | 300 450 | ns | CE=OE=v,
tee CE to Output Defay 250 | | 300 350 | ns | BE=v
Toe OE 10 Output Delay | e | l 120 150 | ns | TExvy
i
e’ OE Hign to Output Float a ] s 0 i 105 | o ! 130 | ns | CEeVy
ton Oulcut Hold from Addresses. 0 l 0! [ o ! ns | €E-TE-~v,
CE or OE Whnuchever Occurred i i i
First l ‘ i 1
NOTES:
1. Yec must be acolied simultaneously of belore Vpp and removed simuitaneously or after Vep.
2. Vpp may Ce coanectec direCtly 10 Ve ¢ #xCept Curing programming. The suoply current would then de the sum ot icc and Ipey.
3. Typical values are tor ta = 25°C ana nominal sucdiy vollages.
4 This parzmeter is only sampted and 1s not 100% tested. Cutout Float 1s Celined as the point wnere Cai21s no Ionger driven—see

timing diagram .
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CAPACITANCE (Ty = 25°C. 1 = 1 MHz)
Symbol Parameter Typ.'| Max.| Unit_|. Conditions e e e - —— [
C.? input Capacitance 4 6 pF V=0V
Cour Output Capacitance 8 12 pF Vour =0V
A.C. TESTING INPUT/IOUTPUT WA\/EFORM A.C. TESTING LOAD CIRCUIT
1.3V
24 e
.0 28
> YEST POINTS < X 3%
X 1] device '
0.48 UNDER ouT
. TEST
. C, = 100 pt
AC TESTING INPUTS ARE DRIVEN AL2 aV FOR A LOGIC 1 ANDO Q ¢SV FOR l
ALOGIC © TiMING MEASUREMENTS ARE MADE AT 20V FOR ALOGIC +°
AND 0 8V FOR A LOGIC 0O i
C, = 10 oF
€, INCLUDES JIG CAPAGITANCE
A.C. WAVEFORMS
Yoo s k ﬂ /
ADORESSES ] . x
Yo i \ cess—d N
Vit r 3
a /
Vo l esse _..J
Vou ) . - -
/4 . .
OENss ) - | Z
D
tace™ tom—" ’
g I A
wiam 2 Y Y on2
ouTPUT VALID OUTPUT
. AN %// 4
[
NOTES:

1. Typncél vaives are for T, = 25°C and nominal supoly voitages.
2. This parameter is only sampled ana is not 100% tested.
3. OE may be ostaved vo to tagg—tog atter ire falling eage of CE without impact on tace.-
4. tpg 18 soecifiec from OE or CE. wiichever cccurs first.
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STANDARD PROGRAMMING
D.C. PROGRAMMING CHARACTER!STICS Ty=25=5" C Vcc = 5V = 5%, Vpp = 21V = 0.5V (see Note 1)
) Umits
Symbol Parameter Min. | Max. Unit Test Conditions
k) input Current (All Inputs) 10 rA  [Viy = Vi orViy
Vou Output Low Voltage During Venly 0.45 V jloLr=21maA
Vou Output High Voltage During Verily 2.4 v N = 400 pA
Vi Input Low Level {All Inputs) -0 0.8 v
ViH Input High Level 2.0 |Vee +1 v
Icch Ve Supply Cutrent (Program Inhibit) 40 mA |CE =viy
lec2 Ve Supply Current (Program & Verity) 100 mA
lpp2 Vpp Supply Current (Program) \ 30 mA |CE =V, = PGM
Ippa Vpp Supply Current (Verify) N 5 mA |CE = Vi PGM = Vi
lppe Vpp Supply Current (Program Inhjbit) 5 mA |CE = Vin
Vio Ag Inteligent Identifier Voltage 11.5 12.5 v

A.C. PROGRAMMING CHARACTERISTICS: Ta = 25 = 5°C, Ve = 5V = 5%, Vpp = 21V = 0.5V (see Note 1)

Limits | )
Symbol Parameter Min. | Typ. t Max. Unit Test Conditions*
tas " | Aodress Setup Time " 2 HS .
toes OE Setup Time 2 us A
tos Data Setup Time 2 ns
tan Address Hold Time 0 1S
tow Data Holid Time 2 us
tors? Output Enable to Output Float Delay 0 130 ns "
ts V,s Setup Time 2 ns
tow PGM Pulse Width During Programming 45 50 S5 ms
tees CE Setup Time 2 uS
toe Data Valid trom OE . " 1se ) omse
*A.C. CONDITIONS OF TEST
Input Rise and Falt Times (10% tc 80%) .......... 20 ns
Input Puise Levels ................... ..0.45V 10 2.4V
Input Timing Reference Level ........... .0.8V and 2.0V
Output Timing Reference Level .......... 0.8Vand 2,0v-

NOTES:
1. Ve must be applied simuitaneously or before Vpp and removed simuttaneously or afler Vpp.

2. This parameter is only sampled and is not 100% tested. Output Float 1s defined as the point where data is no longer
driven—see timing dlagram
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STANDARD PROGRAMMING WAVEFORMS
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NOTES:

2. THE NPUT TG REFERENCE LEVEL IS 6Y FOR A Vi ANO 2V FOR AVip.

DAMAGE THE DEVICE

1. ALLTIMES SHOWN | | ARE MINIMUM AND IN nSEC UNLESS OTHERWISE SPECIFIED.

3 tog AND torp ARE CHARACTERISTICS OF THE DEVICE BUT MUST SE ACCOMMOODATED 8Y THE PROGRAMMER. J
& WHEN PROGRAMMING THE 87128 A 0.1uF CAPALITOR IS RECWRRED ACROSS Vpp mommmssmwuumommw

P

ERASURE CHARACTERISTICS

The erasure characteristics of the 27128 are such
that erasure begins to occur upon exposure to light
with wavelengths shorer than approximately 4000
Angstroms (A). It should be noted that.sunlight and
certain types of fluorescent lamps have wavelengths
in the 3000-4000 A range. Data-show that constant
exposure to room.level- fluorescent-lighting could
erase the typical. 27128 in approximately ‘3 years,
while it would take approximately 1 week to cause
erasure when exposed to direct sunlight. If the 27128
is to be exposed to these types of lighting conditions
for extended periods of time, opaque.labeis shouid
be placed over the 27128 window 1o prevent uninten-
tional erasure.

The recommended erasure procedure for the 27128
is exposure to shortwave ultraviolet light which has a
wavelength of 2537 Angstroms (A). The integrated
dose (i.e., UV intensity x exposure time) for erasure
should be a minimum of 15 Wsec/cm?. The erasure
time with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp" with a 12000
sWicm? power rating. The 27128 should be placed
within 1 inch of the lamp tubes during erasure. The
maximum integrated dose a 27128 can be exposed
to without damage is 7258 Wsecicm? (1 week @

12000 sWicm?). Exposure of the 27128 to high inten-
sity UV light for long periods may cause permanent
damage.

DEVICE OPERATION-

- The eight modes of operation of the 27128  are-
hsted in Table 1. A single 5V power supply is re-
qunred in the read mode. All inputs are TTL levels

except for Vpp and 12V on A9 for intgligent Iden-
tifier mode.

Table 1. Mode Selectlon

Pins | CE | OE [FGM Ay | Vep|VYee Outputs
Mods. _|eojea| @n{eof o | en| Ty
Read Vi ivin | Vin | X {VeelVee! Oour.
Output Disadle | Vit [Vin | Vim | x {veelvee| Hignz
Standby Vini X | X | X |VepiVecl HighZ
Program Vi (Vi Vi 1 X I Vep{Vec] Din
Verity Vie {iVie | Vi | X | Ver{Veci Dout
Program tnhubit Vinl X X X i VepiVee!lBgnZ
intgligent identifier { vy v, | Vi | Vi | VeelVee | Coce
intgligent vie [Vin f vie | X Tves vcc' O
Programming ’

NOTES:
1. X can be Ve of Vi,
2. Vyy =120V =05V
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algorithm. A flowchart of the 27128 inteligent Pro-
gramming Algorithm is-shown in Figure 3, This is
‘compatible with the 2764 inteligent Programming
Algorithm. .

This fast algorithm assures reliable programming
through the: “closed loop” technique of margin
checking. To ensure reliable program margin the in-
teligent Programming Algorithm utilizes two dif-
ferent pulse types: initial and overprogram. The
duration of the initial PGM pulse(s) is one millise-
cond, which will then be foliowed by a longer over-

inteligent Programming™ Algorithm

program ‘pulse of length 4X msec. X is an iteratioh

counter and is equal to the number of the initial one—- - --

millisecond pulses applied to a particular 27128
location, before a cormect verity dccurs. Up-to 15
one-millisecond puises per byte are provided for:
before the overprogram puise is applied.

The entire sequence of program pulses and byte
verifications is performed at Yec = 6.0Vand Vpp =
21.0V. When the inteligent Programming cycle has
been completed, all bytes should be compared to the
original data with Vee = Vpp = 5.0V,

D.C. PROGRAMMING CHARACTERISTICS: T4 = 25 = 5°C, Vee = 6.0V = 0.25V, Vpp = 21V = 0.5V

Limits Test Conditions
Symbol Parameter Min. | Max. | Unit (see Note 1)
it ) Input Current (All Inputs) 10. sA VN = V) or Vig
ViL Input Low Levei (All inputs) -0.1 0.8 v
Vi input High Level 20 | Vee v
Vou Qutput Low Voltage During Verity 0.45 V oL =21mA,
Vou Qutput High Voitage During Verity T 2.4 ) V oy = =400 uA
lce2 Ve Supply Current (Program & Verify) 100 mA
lpp2 Vpp Supply Current (Program) 30 mA Eé =V = PGM/WE
Vio Agq inteligent Identifier Voitage 11.5 12.5 v

A.C. PROGRAMMING CHARACTERISTICS: Ty = 25 = 5°C. Vg = 6.0V = 0.25V, Vpp = 21V = 0.5V

Limits Test Conditlons®
Symbol Parameter Min. | Typ. | Max. | Unit (see Note 1)
tas Address Setup Time 2 RS
{0ES - OE Setup Time 2 1S
tps Data Setup Time 2 1S
tAH Address Hoid Time 0 1S
1DH Data Hold Time . 2 us
torp* - | OE High to Qutput Float Delay 0 130 ns
" tvps Vpp Setup Time 2 us
tves | Vee Setup Time 2 1S
tpw ’ PGM/WE Initial Program Puise Width 0.95 1.0 1.05 ms {see Note 3)
torw PGM/WE Overprogram Pulse Width 3.8 63 ms (see Note 2)
tces CE Setup Time 2 us
1o Data Valid from OF 150 | ns |
*A.C. CONDITIONS OF TEST NOTES: -
Input Rise and Fall Times (10% to 90%) .......... 20 ns 1. Vec must be aoolied simultaneously or before Vpp and
frput P.uls.e Levels ..........o..oooennin 0.45V 0 2.4V 2. ;_!':C::::;:';‘;J:::::'Sg:g’r:‘:;:::w'" vary lrom 3.8 msec
Gurpot Trmig Reference Lavel 1111 </ 08V ama 5gy 5, {2 meeE 233 ncuon of e eraton coumer vae X.

3. inmat Program Pulse wiotn tolerance 1s 1 msec = 5%.

4. Thes parameter 1s only samoted as 1s not 100% tested.
Outout Fioat 15 getined as the point where data 1s no longer
anven-—see timing ciagram on the foliow:ing page.
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READ MCDE

The 27128 has two control functlons both of which
must be logically active in order to obtain data at the
outputs. Chip Enable {CE) is the power control and
should be used for device selection. Output Enable
(6-5) is the output control and should be used to gate
data from the output pins, independent of device
selection. Assuming that addresses are siable,
the address access time (tacc) is equal to the
delay from CE to output (tcg). Data s available at
the outputs after a delay of tog from the falling
edge of DE, assuming that CE has been low and
addresses have been stable for at least tacc~ tge.

STANDBY MODE

The 27128 has standby mode which reduces the
maximum active current from 100 mA to 40 mA.
The 27128 is placed in the standby mode by apply-
ing -a TTL-high signal to the CE input. When in
standby mode, the- outputs are in a high im-
pedance state, mdependent of the OF Input.

Output OR-Tieing

Because EPROMs are usually used in larger memory
arrays, Intel has provided 2 control lines which ac-
commodate this multiple memory connection. The
two control lines zallow for:

a) the lowest possible memory power dxssxpatlon
and .

b) complete assurance that output bus coqtention

will not occur.

To use these two control lines most efﬁc‘iently,"C_E'
(pin 20) should be decoded and used as the primary

device selecting.function, while OE (pin 22) shouid *

be made a common connection to all devices in the
array and connected to the READ line from the sys-
tem control bus. This assures that all deselected
memory devices are in their low power standby mode
and that the output pins are active only when data is
desired from a particular memory device.

System Considerations

The power switching characteristics of HMOS-E
EPROMs require careful decoupling of the devices.
The supply current, Icc, has three segments that are
of interest to the system designer—the standby cur-
rent level, the active current level, and the transient
current peaks that are produced by the falling and
rising edges of Chip Enable. The magnitude of these

transient current peaks is dependent on the output

capacitive loading of the device.. The associated-

transient voltage peaks can be suppressed by com-
plying with Intel's Two-Line Control, as detailed in
Intel's Application Note, AP-72, and by properly se-
lected decoupling capacitors. It is recommended
that a 0.1 uF ceramic capacitor be used on every
device between Ve and GND. This shouid be a high
frequency capacitor of low inherent inductance and
should be placed as close 1o the device as possible.
In addition, a 4.7 uF bulk electrolytic capacitor
should be used between Vg and GND for every
eight devices. The bulk capacitor should be located
near where the power supply is connected to the
array. The purpose of the bulk capacitor is to over-
come the voltage droop caused by the inductive ef-
fects of PC board traces.

PROGRAMMING MODES

Cautlon: Exceeding 22V on pin 1 (Vpp)} will perma-
nently dammage the 27128,

Initially, and after each erasure, all bits of the 27128
are in the “1" state. Data is introduced by selectively
programming “0s” into the desired bit locations. Al-

. though only “0s” will be programmed, both “1s™ and

“0s" can be present in the data word. The only way to
change a “0" to a “1" is by uitraviolet light erasure.

The 27128 is in the programming mode when Vpp
input is at 21V and CE and PGM are both at TTL Jow.
The data to be programmed is applied 8 bits in paral-
lel to the data output pins. The levels required for the
address and data inputs are TTL. ’

Standaré.Programming_ -

For programming, CE should be kept TTL-low at all

times while Vpp is kept at 21V. When the address and
data-are stable, a 50 msec, active-iow, TTL program
pulse is applied to the PGM input. A program pulse
must be applied at each address location to be pro-
grammed. You can program any location at any time
—either individually, sequentially, or at random. The
program puise has a maximum width of 55 msec.
Programming of multiple 27128s in parallel with the
same data can be easily accomplished due to the
simplicity of the programming requirements. Like
inputs of the paralleled 27128s may be connected
together when they are progrémmed with the same
data. A low-level TTL pulse applied to the PGM input
programs the paralleled 27128s.



ntel

27128

STAKT

ADOR = FIRST LOCATION

Figure 3. 27128 Inteligent Programmipng™ F!'owchal-'t

Program Inhibit

Programming of muitiple 27128s in parallel with dif-
ferent data’is easily accomplished by using the Pro-
gram Inhibit mode. A high-level CE or PGM input
inhibits the other 27128s from being programmed.
Except for CE, all like inputs (including (ﬁ) of the

parallel 27128s may be common. A TTL low-leve! .

pulse applied to the CE and PGM inputs with Vpp
at 21V will program the selected 27128.

Verity
A verity should be performed on the programmed
bits to cetermine that they have been correctly

programmed. The verify is performed with CE and
OE at ViL PGM at Vin and Vpp at 21V,

inteligent Programming™ Atgorithm

The 27128 intgligent Programming Algorithm is the
preferred programming method since it allows Intel
27128s to be programmed in a significantly faster
time than the standard 50 msec per byte programm-
ing routine. Typica! programming times for 27128s
are on the order of two minutes, which is a six-fold
reduction in programming time from the stancdard
method. This fast algorithm results in improved

reliability characteristics over the standard 50 msec -
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inteligent Identifier™ Mode

The intgligent Identifier Mode allows the reading out
of a binary code from an EPROM that will identity its
manufacturer and type. This mode is intended for
use by programming equipment for the purpose of
automatically matching the device to be program-
. med with its corresponding programrming algorithm.
This mode is functional in the 25°C = 5°C ambient
temperature range. :

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 (pin 24)
of the 27128. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line AO (pin 10) from V_ to Vy. All other
address lines must-be held at Vy during inteligent
ldentitier Mode.

Byte 0 (AO = V) represents the manufacturer code
and byte 1 (A0 = Vi4) the device identifier code. For
the Intel 27128, these two identifier bytes are given in
Table 2. All identifiers for manutacturer and device
codes will possess odd parity, with the MSB (04)
defined as the parity bit.

Intel will begin manufacturing 27128s during 1982
that will contain the intgligent Identifier feature. Ear-
lier generation devices will not contain identifier in-
formation, and if erased, will respond with a “one”
(Von) on each data line when operated in this mode.
Programmed, pre-identifier méde 27128s will

*respond with the current data contained in locations
0 and 1 when subjected to the intgligent Identifler
operation.

Table 2. 27128 Inteligent Identifier Bytes

Pins Ao O Og 05 O4 03 02 . 01 Oo Hex
Identitler (10) (18) | (18) 1 (A7) | (16) | (1S) | (13) | (12) (11) Data
Manufacturer Code Vip 1 0 0 0 1 0 0 1 89
Device Code Vin: 1 0 0 0 0 ‘o 1 1 83
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W Fast 150 nsec Access Time
— HMOS” lI-E Technology

m Low Power

~ 100 mA Maximum Active

— 40 mA Maximum Standby

= Two Line Control

The Intel 27128A is a 5V only, 131,072-bit uitraviolet erasable and electricall

27128A
Advanced 128K (16 x 8) UV Erasable PROM

PRELIMINARY

Intgligent Programming™ Algorithm

— Fastest EPROM Programming

Inteligent Identifier™ Mode

— Automated Programming™Operations

ry (EPROM). The 27128A is an advanced version of the 27128 and is

technology which significantly reduces die size and

manufacturability.

Compatible with 2764A, 27128, 27256
B +10% Vcc Tolerance Available
y programmable read-only memo-

fabricated with Intel's HMOSII-E
greatly improves the device's performance, reliability and

‘The 27128A is available in fast 'access times including 200 ns (2712BA-2) and 150 ns (27128A-1). This
ensures compatibility with high-performance microprocessors, such as Intel's 8 MHz iAPX 186 allowing full
speed operation without the addition of WAIT states. The 27128A is also directly compatible with the 12 MHz

8051 family.

Several advanced features have been designed into the 27128A that allow fast and reliable programming—the
inteligent Programming Algorithm and the intgligent !dentifier Mode. Programming equipment that takes ad-
vantage of these innovations will electronically identify the 27128A and then rapidly program it using an
efficient programming method.

Two-line control and JEDEC-approved, 28 pin packaging are standard features of all Intel higher density

EPROMs. This ensures easy microprocessor interfacing
or choosing between non-volatile memory alternatives.

"HMOS is a patented process of Intel Corporation

and minimum design efforts when upgrading, adding
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NOTE: intel “Universal Site”-Compatble EPROM Pin Confirratons
are Shown in the Blocks Adjacent to the 27128A Pins

" Figure 2. Pin Conflgurations

pns | CE OE | FoR | Ay | Vo | Veo Outputs
Mode (20) (2} 2N (24) {1 (28) | (11-92 1619y
Resg Ya Va Vg x Ve | Yeo Coyr
Output Drsadie Vo, ™ Vg X Vee | Veo “on 2
Stancty Vi X X X Vee | Yeo Hgh 2
Venty v 1w '™ X Voo | Ver Sout
Program inaaxnt Ving x X x Voo | Veo Mh T
intahgent identher Vo Vo Vi Vu | Veo | Veo Sooe
ety | v v w5 [ || om

1. X can de Vi of Vo
2, Vy= 120V = 0.5V

PIn Names
ArAry ACORESSES
B3 CHIP ENABLE
CE CUTPUT ENABLE
0507 CUTPUTS
" Fom PROGRAM

Intet Corporation assumes no responsiitty or the use of any crou
Licenses ase imphed. INOrMItoNn CoNtaiNes heren supersedas or

€ Intet Coreorauon, 1984,

Uy other 1han circuitry emoodea in an Intel procuct. No other creust catent
eviously puthshed specifications on these dewces rom Intel, April 1984

Order Number: 230845-002
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ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias......... ~10°Cto +80°C
Storage Temperature .......... -65'Cto +125°C
All Input or Output Voltages with .

Respectto Ground ........... +6.25V 1o —0.6V
Voltage on Pin 24 with
Respectto Ground ........... +13.5Vto —0.6V

Vpp Supply Voltage with Respect to
Ground During Programming .... + 14V to — 0.6V

*NOTICE: Stresses above those listed under “Abso-
lute Maximum Ratings” may cause permanent dam-
age (o the device. This is a stress rating only and
functional operation of the davice at these or any
other conditions above those indicated in the opera-
tional sections of this specification is not implied. Ex-
posure 1o absolute maximum rating conditions for
extendsd penods may affect davice religbility.

D.C. AND A.C. OPERATING CONDITIONS DURING READ

2712BA-1, 27128A-2, 27128A-3 27128A-20, 27128A-30
Operating Temperature Range 0*—-70°C 0°-70°C
Ve Power Supply!t- 2 5V=5% 5V+10%
Vpp Voltage? | Vep=Vee Vpp=Vco
READ OPERATION L
D. C. CHARACTERISTICS
Symbol Parameter =l Condltions
- Min Typd Max Unit -
Iy Input Load Current 10 pA Vin=5.5V
o Output Leakage Current 10 pA Vour =5.5V
lopy2 Vpp Current Aead 5 mA” Vpp=5.5V
. Icc,z Vce Current Standby 40 mA CE= Vin
lec2? Ve Current Active 100 mA CE=OE=Vy
ViL Input Low Voltage 7 +.8 v
ViK input High Voltage 2.0. Yec+1 \4
Vou Output Low Voltage 0.45 v log=2.1 mA
Vou Output High Voltage 2.4 k \% loH ™ 400 pA
Vpp2 Vpp Read Voitage 3.8 Ve v - Vee=5.0VE.25
A.C.CHARACTERISTICS
: 27128A-1 27128A-20 & 27128A-30 & Test
Symbel Parameter Limits 27128A-2 Limits 27128A-3 Limits | Unit s
Conditions
Min | Max Min Max Min Max
tace Address to Output 150 T 200 300 ns | CE=DE=Vy
Delay
tce CE to Output Delay 150 200 300 ns | OE=vy
o OE to Output Delay 65 75 100 ns | CE=vy
toFt OE High to Output 0 55 0 55 0 60 ns | CE=Vy
Float .
oH Output Hoid from 0 0 0 ns | CE=OE=Vy
Addresses CE or OE
Whichever Occurred
First
NOTES: i

1. Vg must be applied simuitanecusly or before Vep and removed simultaneousty or atter Vpp.
2. Vpp may be connected directly to V¢ except curing programming. The supply current would then be the sum

of lcg and lppy. .
3. Typical values are for t4 = 25°C and nominal supply voltages.

4. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is

no longer driven-——see tinuing diagram,

230845-002
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CAPACITANCEI(2] (T, =25°C, t= 1MHz)

Symbol Parameter Typ.l1! | Max. | Unit | Conditions
CiN Input Capacitance 4 6 pF Vin= 0V
Cout Output Capacitance | 8 12 | pF | Vour=oVv
A.C. Testing Input/Output Waveform A.C. Testing Load Clreuit
. 13v
u 2.9 2.0 Rl
o > TEST POINTS <
a8 o8 . [ %] pEvice
. .- UNDER out
- 230840-3 TEST
. &
A_C. testing inputs are driven at 2.4V for a Logic 1" and I .
0.45V for a Logic “0" timing meesurements are madae at | =
2.0V for a Logic “1” and 0.8V for a Logic "0.” oaeoea
Cy =100 pF
C¢ Inciudes Jig Capacitance
A.C. WAVEFORMS A
A l
ADORLLISES
v N
AL
=4
Vn
A\
24
Yo Pt
A\ mdddd
[k d / ; ; ; ; ; & MoK 2
ouTHV YALIO OUTRUT
D0849-$
NOTES: )
1. Typical values are for To=25°C and nominal supply voitages. -
2. This parameter is only sampled and is not 100% tasted.
3. OE may be delgyed up o tog after the falling edge of CF without impact on tcg
4. tpF is specified from OE or CE, whichever occurs first.
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DEVICE OPERATION

The seven modes of operation of the 27128A are
listed in Table 1. A single 5V power supply is re-
quired in the read mode. All inputs are TTL levels
except for Vpp and 12V on A8 for intgligent identifier
mode. .

Table 1. Mode Selection

Ping | CE | OF | PGM[ Ay [Vpp[Vee] Outpums
Mode (2001 (223§ (27) [ (26)| (1) | (28| (13-12, 15-19)
Read Vi i Vi | Vi { X {VeelVee Cout
OumutDisable | Vn [ Vin| Vi | X |VeehVee!|  Highz
Standby Vil X | X | X {vee[Vee| HignZ
Vonty Vi Vie] Ve | X [Ves Ve Oour
Programinhibt  1Viu| X | X [ X [Vee|Vee| HignZ

Intgligent identifiar| Vi | Vi | Viy | Vi Veo| Voo Coom
intgligent . .

Programming Vit [V Vi | X | Vep|Vee O
NOTES:

1. X can be Vi or \{

2. Vyy= 12,0V 0.5V

READ MODE

The 27128A has two control functions, both of which
must be logically active in order 1o obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection, Output Enable

(OE) is the output control and should be used to.

gate data from the output pins, independent of de-
vice selection. Assuming that addresses are stable,
the address access time {tacc) is equal to-the delay
from CE to output {tcg). Data is available at the out-
puts after a delay of tog from the falling edge of OE,
assuming that CE has been low and addresses have
been stable for at least taco-toe.

STANDBY MODE

The 27128A has standby mode-which reduces the”

maximum current from 100 mA 1o 40 mA. The
27128A is placed in the standby mode by applying a
TTL-high signal to the TE input When in standby
mode, the outputs are in a high impedancs state,
independent of the OE input—

Output OR-Tieing

Because EPROMs are usually used in larger memo-
ry arrays, intel has provided 2 cortrol lines which
accommodate this multiple memory connection. The
two control fines allow for:

a) the lowest possible memory power dissipation,
and

b) complete assurance that output bus contention
will not éccur

To use these two control lines most efficiently, CE
(pin 20) should be decoded and used as the prnmary
device sslecting function, while OF (pin 22) should
be made a common connection to all devices in the
array and connected to the READ line from the sys-
tem control bus. This assures that all deselected
mermory devices are in their low power standby
mode and that the output pins are active only when
data is desired from a particular memory device.

System Considerations

The power swilching characteristics of HMOSII-E
EPROMs require careful decoupling of the devicss.
The supply current, Icg, has three segments that are
of interest to the system designer—the standby cur-
rent level, the active current lavel, and the transient,
cument peaks that are produced by the falling and
rising edges of Chip Enable. The magnitude of these
transient current pezks is dependent on the output
capacitive loading of the device. The associated
transient voltage peaks can be suppressed by com-
plying with Intel's Two-Line Control, as detajled in
Intel's Application Note AP:72, Order Number 8566,
and by properly selected decoupling capacitors. It is
recommended that a 0.1 uF ceramic capacitor be
used on every device betwesn Veg and GND. This
should be a high frequency capacitdr for low inher-
ent inductance and should be placed as closs to the
device as possible. In addition, a 4.7 pF bulk electro-
lytic capacitor should be used between Vec and
GND for every eight devices, The bulk capacitor
should be located near where the power supply is
connected to the array. The purposs of the bulk ca-
pacitor is to overcome the voltage droop caused by
the inductive effect of PC board-traces. This induc-
tive effect should be further minimized through spe-
cial layout considerations such as larger traces and
gridding (refer to High Speed Memory System De-
sign Using 2147H, AP-74). In particular, the Vsg
(Ground) plane should be as stable as possible,

PROGRAMMING MODES

Caution: Exceeding 14V on pin 1 (Veg) will perma-
nently damage the 27128A.

. Initially, and after each erasure, all bits of the

27128A are in the *1” state. Data is introduced by
selectively programming *0s" into the desired bit lo-
cations. Although only “0s” will ba programmed,
both *1s" and "0s" can be pressnt in the data word:
The only way to change a “0" to a "1" is by ultravio-
let light erasure.

The 27128A is in the rogramming mode when Vpp

input is at 12.5V and CZ and PGM are both at TTL
low. The data to be programmed is applied 8 bits in

230848-002
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parailel 1o the data output pins. The levels required
for the address and data inputs are TTL.

Intgligent Programming™ Algorithm

The 27128A intgligent Programming Algorithm rapid-
ly programs Intel 27128A EPROMSs using an efficient
and reliable method particularly suited to the produc-
tion programming environment Typical program-
ming time for individual devicss is less than one and
a half minutes. Programming reliability is also en-
sured as the incremental program margin of each
byte is continually monitored to determine when it
has been successtully programmed. A flow-chart of
the 27128A intgligent Programming Algorithm is
shown in Figure 3. :

The intgligent Programming Algorithm utilizes two
ditferent pulse types: initial and overprogram. The
duration of the initial CE pulse(s) is one millisecond,
which will then be followed by a larger overprogram
pulsa of length 3X msec. X is an iteration counter
and is equal to the number of the initial one millisec-
ond pulses applied o a particular 27128A location,
before a correct verify oceurs. Up to 25 one-millisec-
ond pulses per byte are provided for before the over-
program pulse is applied.

The entire sequence of program pulses and byte
verifications Is performed st Voo=6.0V and
Vpp= 12.5V. When the intgligent Programming cy-
cle has been completed, all bytes should ba com-
pared to the original data'with Voo = Vpp=5.0V.

Program Inhibit

Programming of muiltiple 27128As in paraliel with dif-
ferent data is easily accompﬁshedct’:x using the Pro-
gram Inhibit mode. A high-level CZ or PGM input
inhibits the other 27128As from being programmed.

Except for CE, all Iike inputs (including OF) of the
parallel 27128As may be common. A TTL low-level
pulse applied to the input with Vpp at 12.5V will
program the selected 27128A. .

Verity

A verify should be performed on the programmed
bits to determine that they have been comrectly pro-
grammed. The verify is performed with OE at V), CE .
at vy, PGM at Vi and Vpp at 12.5V,

Inteligent Identitler™ Mode

The intgligent Identifier Mode aliows the reading out
of a binary code from an EPROM that will identity its
manufacturer and type. This mode is intended for
use by programming equipment for the purposs of
automatically matching the device to be pro-
grammed with its corresponding programming algo-
rithm. This mode is functional in the 25°C *5°C am-
bient temperature range that is required when pro-
gramming the 27128A.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 {pin
24) of the 27128A. Two identifier bytes may then be
sequenced from the device outputs by toggling ad-
dress line AO (pin 10) from V_ to Viy. All other ad-
dress lines must be held at V_ during the intgligent
Identifisr Mode. . .

Byte 0 (A0 =V, ) represents the rr;anufacturer code
and byte 1 (AG=Vy) the device identifier code. For

- theintel 27128A, these two identifier bytes are given

in Table 2. All identifiers for manufacturer and device
codes will possess odd parity, with the MS8 (07) de-
fined as the parity bit.

ERASURE CHARACTERISTICS

The erasure characteristics of the 27128A are such
that erasure begins 1o occur upon exposure 10 light
with wavelengths shorter than approximately 4000
Angstroms (A). It should be noted that sunlight and"
certain types of fluorescent lamps have wavelengths
in the 3000-4000A range. Data show that constant
expasure to room level flucrescent lighting could
erase that typical 27128A in approximately 3 years,
while it would take approximately 1 week to causs

Table 2. 27128A lnt'ellgent ldentifier™ Bytes

Pins Ag O, Os Os O4 O3 02 Oy Op Hex
Identifier a0 | (9 | 8 | (7 | (1) | (15 | 13y | (12) | (11) | Data
Manufacturer Code ViL 1 0 0 0 1 0 0 1 83
Device Code ViH 1 0 0 0 1 0 0 1 89
NOTES:

1. Ag=12.6V+0.5V
2. Ay—Ag, Ajp=Ayy, CE, TE=V_

230849-002
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Flgure 3. 27128A Int.ligent Programming™ Flowchart
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erasure when exposed to direct sunfight. If the
27128A is to be exposed to these types of lighting
conditions for extended periods of time, opaque la-
bels should be placed over the 27128A window to
prevent unintentional erasure.

The recommended erasure procedure for the
27128A is exposure to shortwave ultraviolet light
which has a wavelength of 2537 Angstroms (A). The
integrated dose (i.e., UV intensity X exposure time)
for erasure should be a minimum of 15 Wsec/cm?2,
The erasure time with this dosage is approximately
15 to 20 minytes using an ultraviolet famp with a
12000 pW/cm2 power rating. The 27128A should

during erasure. The maximum integrated dose a
27128A can be exposed to without damage is 7258
Wsec/cm2 (1 week @ 12000 uW/cm2). Exposure of
the 27128A to high intensity UV light for longer peri-
ods may cause permanent damage.

RELEVANT INTEL LITERATURE

AR-265 Versatile Algorithm, Equipment Cut
Programming Time

RR-358 EPROM Reliability Data Summary
AR-294 Improved Software and Circuits Speed

be placed within 1 inch of the lamp tubes EPROM Programming

inteligent Programming ™™ Algorithm

D.C. PROGRAMMING CHARACTERISTICS:

Tao=25%5C, Voo =6.0V£0.25Y, Vpp=12.5V 0.5V
Symbol Parameter Limits Test Condltions

: Min. | Max | Unit (see Note 1)

u Input Current (All Inputs) 10 HA Vin=Vj_of Vi
ViL Input Low Level (All Inputs) -0.1 0.8 v
Vix Input High Level 20 Vee v
VoL Output Low Voltage During Verify 0.45 v loL=2.1mA
Vou Output High Voltage During Verify 2.4 ¢ J v lon™= —400 pA
lec2 Vee Supply Current (Program & Verify) 100 mA
Ipp2 Vpp Supply Current (Program) 50 mA CE=Vy_
VH Ag intgligent Identifier Voltage 11.5 12.5 y,

NOTES:

1. Vec must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

230849002
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A.C. PROGRAMMING CHARACTERISTICS:
To=2525C, Vec= 6.0V10.25V, Vpp=12.5V£0.5V
symbol parameter Limits Test Conditions*
. Min. | Typ. | Max. | Unit (seo Note 1)
tas Address Setup Time 2 pnS
toes OE Setup Time 2 1S
tos Data Setup Time 2 ‘ uS
{AH Address Hold Time 0 nS
- toH Data Hold Time 2 uS
torp? OE High to Output Fioat Delay 0 130 ns
tvps Vpp Setup Time 2 1S
tvcs Vee Setup Time 2 uS
tew PGM Initial Program Pulse Width 0.95 1.0 1.05 ms (see Note 3)
torw PGM Overprogram Pulse Width 2.85 78.75 ms (see Note 2)
tog - Data Valid from OE - 150 ns
*A.C. CONDITIONS OF TEST NOTES:
1.Vce must be applied simuitaneously or before
Input Rise and Fall Times (10% t0 90%)......20 ns Vpp and removed simuttaneously or after Vpp.
Input Pulse Levels .....ceeeeeranene. 0.45V102.4V 2. The length of the overprogram pulse may vary
input Timing Referencs Level ....... 0.8V and 2.0V from 2.85 msec 10 78.75 msec as a function of the
iteration counter vaiue X,

Output Timing Reference Level ...... 0.8V and 2.0V

3. Initial Program Pulse
+5%.

4, This parameter is only sampled and is not 100%
tested. Output Float is defined as the point where
data is no longer driven—see timing diagram.

width tolerance is 1 msec

230849-002
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inteligent Programming™ WAVEFORMS

1. The input Timing Reference Level is 0.8V for Vi and 2V for a Vim.

transients which can damage the device.

2. g and tppp are characteristics of the device but must be accommodated by the prograrnmer.
3. When programming the 27128A.2 0.1 pF capacitor is required across Vpp and ground 1o supress spurious voltage
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e l >
tas ,
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- 27256 ' .
256K (32K x 8) UV ERASABLE PROM

m Software Carrier Capability ' ® Industry Standard Pinout ... JEDEC
m 250 ns Maximum Access Time Approved

u Low Power
®» Two-Line Control . 100 mA max. Actlve
» Intcligent Identifier™ Mode — 40 mA max. Standby

—Automated Programming Operations - ln'tellgent Programming™ Algorithm

n TTL Compatible . —Fastest EPROM Programming

The Intel 27256 is a 5V only, 262,144-bit ultraviolet Erasable and Electrically Programmable Read Only
Memory (EPROM). Organized as 32K words by 8 bits, individual bytes are accessed in under 250ns. This is
compatible with high performance microprocessors, such as the Intel BMHz iAPX 186, allowing full speed
operation without the addition of performance-degrading WAIT states. The 27256 is also directly compati-
ble with Intel's 8051 family of microcontrollers.

The 27256 enables implementation of new, advanced systems with firmware intensive architectures. The -
combination of the 27256's high density, cost etfective EPROM storage, and new advanced microproces-
sors having megabit addressing capability provides designers with opportunities to engineer user-
{riendly, high reliability, high-performance systems.

The 27256's large storage capability of 32K bytes enables it to function as a high density software carrier. Entire
operating systems, diagnostics, high-level tanguage programs and specialized application software canreside in
a 27256 EPROM directly on a system's memory bus. This. permits immediate microprocessor access and
execution of software and eliminates the need for time consuming disk accesses and downloads.

Several advanced features have been designed into the 27256 that allow for fast and reliable programming
—the intgligent identifier™ mode and the inteligent Programming™ Algorithm. Programming equipment
that takes advantage of these innovations will electronically identity the 27256 and then rapidly program it
using an efficient programming method:

Two-line control and JEDEC-approved, 28-pin packaging are standard features of all Intel high-density
EPROMs. This assures easy microprocessor interfacing and minimum design efforts when upgrading,
adding, or choosing between nonvolatile memory alternatives. ’

The 27256 is manufactured using Intel’s advanced HMOS "II-E technology.

*HMOS is a patented process of intel Corporstion.

DATA OUTPUTS - 27256
Vee o—— OgOr 3 o]
'GND oo e . Ver d 1 © 2P Vee
Voo o—n ftltltlt C A2 270 A
— 11111 A s ‘2600 A .
ot~ mE [ “ A de 251 A, .
-C—E__"‘D‘m““__ OUTPUT BUFFERS Ay s 2007 Ay
A, Qe 230 An
- Y —." YA Ay 1 2] OE
ke | _DECODER e GATING A Qs 2100 A . PIN NAMES
ADDRESS { —*1 . A Qo 200 &2 Ag~-Ass | ADDRESSES
INPUTS — M 252104 BIT As O1o 190 0, CE |CHIPENABLE
— DECOOER . SELL MATRIX [ ull] 1w[d 04 o€ | OUTPUT ENABLE
> C 2 7P o, 0g~Oy | OUTPUTS
. O O 1w 0.
Figure 1. Block Diagram anp (e sho, Figure 2. Pin Configuration

Intet Corporation Assumes No Responsibility for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel
Product. No Other Circuit Patent Licenses are Implied.

£ INTEL CORPORATION, 1983. oaoga?q%TgieoE;ggg
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ABSOLUTE MAXIMUM RATINGS® °

Temperature Under Bias ....... -10°C to +80°C

Storage Temperature

All input or Output Voltages with

Respect to Ground

Voltage on-Pin 24 with

Respect to Ground ........ .

Vps Supply Voltage with Respect
.................. +14.0 V to —-0.6V

to Ground

......... +6.25 V to -0.6V

.+13.5V 0 -0.6V

*NOTICE: Stresses above those listed under
“Absolute Maximum Ratings” may cause per-
manent darmage to the device. This is a stress rat-
ing only and functional operation of the device at
these or any other conditions above those indi-
sated in the operational sections of this specifica-
‘ionisnotimplied. Exposure to absolute maximum
ating conditions for extended periods may aflect
device reliability.

D.C. AND A.C. OPERATING CONDITIONS DURING READ

27256 27256-3 27256-4 27256-25 | 27256-30 .| 27256-45
Operating Temperature
Range 0°C-70°C | 0°C-70°C | 0°C-70°C | 0°C-70°C,{ 9°C~70°C |0°C~70°C
Ve Power Supply"2 SV=5% | 5V=5% | 5V=5% | 5V =10% | 5V = 10% |5V = 10%
READ OPERATION
D.C. CHARACTERISTICS
Limits .
J Test
Symbol Parameter - Min. Typ'.:' Max. Units Conditions
I Input Load Current 10 A Vin = 5.5V
o Output Leakage Current 10 |- pA~ | Vour =55V -
lpp12 ' Vee Current Read/Standby ) 5 mA Vpp = 5.5V
lcci® | Vec Current Standby 20 |- 40 mA | CE =V
lec2® | Vec Cument Active 45 100 mA | CE =OE =Vy_
i ) Vep =Vcc
Vi Input Low Voltage’ -1 +.8 v
Vi Input High Voltage 2.0 Vee~-1 A
VoL Output Low Voltage 457 v loL = 2.1 mA
VoH Output High Voltage ,24 A lon = —400 pA
Vpp? | Vpp Read Voitage 3.8 *| Vec v Vee=5.0V =0.25V
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READ OPERATION
A.C. CHARACTERISTICS

27256-25 & 27256-30 & 2725645 &
27256 LimHs | 27256-3 Limits | 27256~4 Limits

. Test

Symbol Parameter Min. | Max. | Min. { Max. | Min.|] Max. | Units{ Conditions
tacc | Address to Output Delay 250 300 450 | ns | CE=OE=Vy_
tce CE to Output Delay 250 300 450 | ns | OE=w
oe OE to Output Delay 100 120 150 | ns | CE=Vy
tpr* | OE Highto OutputFloat | 0 | 60 [ 0 |'105 | 0 | 130 | ns | CE=v
toH Output Hold from 0 0 0 ns | CE=0E=Vj_

Addresses, CE or OE

Whichever

Occurred First

NOTES:

1. Vgc must be applied simultaneousty or before Vpp and removed simultaneously or after Vps.

2. Vpp may be connected directly o V¢ except during programming. The supply current would then be the sum of
lec and lppy.

3. Typical values are for 4 =25°C and nominal supply voltages. o

4. This parameter is only sampled and is not 100% tested. Output Float is dehned as the point where data is no longer
driven—see timing diagram on the {ollowing page.
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CAPACITANCE (T4 = 25°C,{ = 1 MH2)
Symbot Parameter Typ.'{ Max.| Unit | Conditions | )
Cu? Input Capacitance 4 6 | -pF Viu=0V
Cour QOutput Capacitance -8 12 pF VW,;:OV

A.C. TESTING INPUT/OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

=X

AC TESTING INPUTS ARE DRIVEN AT 2 4V FCRALOGIC 1 AND O 4SVFOR
ALOGIC O TIMING MEASUREMENTS AAE MADE AT 20V FOR A LOGIC ¢
AND 08V FOR 4 LOGIC 0

1.3V
1894
A3K1}
pEVICE
UNDEA our
TEST
€ o100 pf
L ’
G = WO ef

€\ INCLUDES NG CAPACITANCE

A.C. WAVEFORMS
Vi, )l EA T/ ""._‘gx;
ADDRESSES vatio
v': ( A ov oo —-} -
) Vs ) L .
. N /
" . I 2 oo g7
Vie l b L
= /
‘ " e e 0 ] ot -
) “— =
ouTsUT monz / / / / / ‘VAUD OuTPUT \ ont
v'L omedl N X J /l
NOTES:

1. Typical values are for T, = 25°C and nominal supply voltages.
2. Thisp ter is only pled ana is not 100% tested.

3. O may be delayed up o tacc—toE after the falling edge of CE without impact on tace.

1, tpg is specified from OE or CE, whichever occurs first
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DEVICE OPERATION

The eight modes of operation of the 27256 are listed in
Table 1. A single 5V power supply is required in the
read mode. All inputs are TTL levels except for Vpp
and 12V on A9 for intgligent identifier mode.

Table 1. Operating Modes

PINS|CE | OE | A, |Vep|Vec|OUTPUTS

(20)1(22)](24)| (1) {(28)] (11-13,
MODE : 15-19)
Read Vi Vie} X {Vee|Vee| Dour
Output
Disable VIL VIH X VCC Vcc ngh Z
Standby Viu| X | X |Veel{Veel HighZ -
inteligent
Programming V"_ VIH X Vpp Vcc D|N
Verify Viuf Vie! X |Vep}Vee Dour
Optional .
Verity Vil Vil X [VeejVeel Dour
Program )
Inhibit V| Vin| X [VepiVee! "HighZ
intgligent _ il
Identifier VIL VIL VH VCC VCc Code

NOTES:
-1, Xcanbe Viyor Vi,
2. Vy = 12.0\{ = 0.5V

READ MODE -

The 27256 has two control functions, both of which
must be logically active inorder to obtain data at
the outputs, Chip Enable {CE) is the power control
and should be used for device selection. Output
Enable (OE) is the output control and should be
used to gate data from the output pins, indepen-
dent of device selection. Assuming that addresses
are stable, the address access time (tacc) is equal
to the delay from CE to output {tcg). Data is avail-

able at the outputs after a delay of togfrom the
falling edge of OE, assuming that CE has been low
and addresses have been stable for: at least
tacc-loe.

STANDBY MODE.

The 27256 has a standby mode which reduces the
maximum active current from 100 mA to 40 mA.
The 27256 is placed in the standby mode by apply-
ing a TTL-high signa! to the CE input. When in
standby mode, the outputs are in a high impedance
state, independent of the OE input.

Two Line Output Control

Because EPROMs are usually used in larger
memory arrays, Intel has provided 2 control lines
which accommodate this multiple memory con-
nection. The two control lines aliow for:

a) the lowest possible memory power dissipation,
and

. b} complets assurance thatoutput bus contention

will not oceur.

To use these two control lines most efficiently, CE
(pin 20) should be-decoded and used as the pri-
mary device selecting function, while GE (pin 22)
should be made a common connection to all
devices in the array and connected to the READ
Jine from the system control bus. This assures that
all deselected memory devices are in their low
power standby mode and that the output pins are
active only when data is desired from a particular
memory device.

System Considerations

""The power switching characteristics of HMOS II-E

EPROMs require careful decoupling of the
devices. The supply current, lee, has three seg-
ments that are of interest to the system designer
—the standby current level, the active current
level, and the transient current peaks that are pro-
duced by the falling and rising edges of Chip
Enable. The magnitude of these-transient current
peaks is dependent on the output capacitive and
inductive loading of the device. The associated
transient voltage peaks can be suppressed by
complying with Intel’s Two-Line Control and by
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properly selected decoupling capacitors. It is rec-
ommended that a 0.1 pF ceramic capacitor be
used on every device between V¢e and GND. This
should be a high frequency capacitor of low in-
herent inductance and should be placed as close
to the dévice as possible. In addition, 2 4.7 uF bulk
electrolytic capacitor should be used between Vee
and GND for every eight devices. The buik
capacitor should be located near where the power
supply is connected to the array. The purpose of
the bulk capacitor is to overcome the voltage
droop caused by the inductive effects of PC board
traces.

PROGRAMMING

Cautlon: Exceeding 14V on pin1(Vpp)will perma-
nently damage the 27256.

Initially, and after each erasure, all bits of the 27256
are in the "1 state. Data is introduced by selec-
tively programming “0s" into the desired bit loca-
tions: Although only “0s™ will be programmed,

both“1s™ and “0s" canbe presentin the data word.-

The only way to change 20" to a "1"
violet light erasure. - y

is by ultra-

The 27256 is in the programming mode when the
Ve inputis at 12.5Vand CE is at TTL-low. The data
to be programmed isapplied 8 bitsin parailel to the
data output pins. The levels required.for the ad-
dress and data mputs are TTL.

intaligent Programming™ Algorithm

The 27256 intgligent Programming Algorithm
rapidly programs Intel 27256 EPROMS using an
efficient and reliable method particularly suited to
the production programming environment. Typical
programming times for individual devices are on
the order of five minutes. Programming reliability
is also ensured as the incremental program margin
of each byte is continually monitored to determine.
when it has been successtuily programmed. A
flowchart of the 27256 intgligent Programming Al-
gorithm is shown in Figure 3.

The intpligent Programming Algorithm utilizes
two different pulse types: initial and overprogram.
The duration of the initial CE pulse(s) is one mil-
lisecond, which will then be followed by a longer
overprogram pulse of length 3X msec. X isanitera-
tion counter and is equal to the number of the
initial one millisecond pulses applied to a particu-
lar 27256 location, before a correct verify occurs.
Up to 25 one-millisecond pulises per byte are pro-
vided for tefore the overprogram pulse is applied.

The entire sequence of program pulses and byte
veriticationsisperformed atVcc =6.0VandVep =
12.5Y. When the intgligent Programming cycle has
been completed, all bytes should be compared to
the original data with Veg = Vpp = 5.0V. -

Program !{nhibit

Programming of multiple 27256s in parallel with
different data is easily accomplished by using the -
Program Inhibit mode. A high-level input in--
hibits the other 27256s from being programmed.

Except for CE and OE, all like inputs of the parallel

.27256s may be common. A TTL low-level pulse

applied to the CE input with Vep at 12.5V will pro-
gram the selected 27256.

Verify

A verily should be performed on the programmed
bits to determine that they have been correctly
programmed. The verify is performed with OE at
V"_. CE at Vm and Vpp at 12.5V.

. Optional Verify

The optional venfy may be performed in place of the
verity mode. Itis performed with OE at vy, CE at atVy
(as opposed to the standard verity which has CE at
Vin), and Vpp at 12.5V. The outputs will tri-state
according to the signal presented to OE. Therefore, all -
devices with Vpp=12.5V and OE=Vy will present
data on the bus independent of the E%state When
paraliel programming several devices which share a
common bus, Vpp should be lowered to Ve (=6.0V)
and the normal read mode used o execute a program
verify. .

inteligent Identifler™ Mode

The intgligent Identifier Mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is~
intended for use by programming equipment for
the purpose of automatically matching the device
to be programmed with its corresponding pro- -
gramming algorithm. This mode is functional in
the 25°C = §°C ambient temperature range that is
required when programming the 27256. - -

To activate this mode. the programming equip-
ment must force 11.5V to 12.5V on address line A9
{pin 24) of the 27256. Two identifier bytes may then
be sequenced from the device outputs by toggling
address line AQ (pin 10) from V) to Vi4. All other
address lines must be held at V; during intgligent
identitier Mode.
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START

ADDR =~ FIRST LOCATION

Yee = 6.0V

FAIL

Ypp = 12.5Y

VERIFY ONE
BYTE

PROGRAM ONE PULSE
OF 3X msec DUAATION

DEVICE
FAILED

aLt ovTES FAIL DEvICE
10 GMIGINAL FAILED
CATA

OEVICE PASSED

Figure 3. 27256 intgligent Programming™ Flowchart
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Byte 0 (A0 = V) represents the manufacturer
code and byte 1 {AQ = V,4) the device identifier
code. For the Intel 27256, these two identifier bytes
are given in Table 2. All identifiers for manufac-
turer and device codes will possess odd parity,
with the MSB (0;) defined as.the parity bit.

" ERASURE C-HARACTERiSTlCS

The erasure characteristics of the 27256 are such
that erasure begins to occur upon exposure to
light with wavelengths shorter than approxi-
mately 4000 Angstroms (A). It should be noted that
sunlight and certain types of fluorescent lamps
have wavelengths in the 3000—- 4000 A range. Data
show that constant exposure to room level fluores-
cent lighting could erase the typical 27256 in ap-
proximately 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. lf the 27256 is to be ex-

posed to these types of lighting conditions for
extended periods of time, opaque labels should be
placed over the 27256 window to prevent uninten-
tional erasure,

" The recommended erasure procedure for the

27256 is exposure to shortwave ultraviolet hght
which has a wavelength of 2537 Angstroms (A).
The integrated dose (i.e., UV intensity x exposure
time) 1or erasure should be a minimum ot 15
Wsec/cm?, The erasure time with this .dosage is
approximately 15 to 20 minutes using an ultra-
viotet lamp with a 12000 uW/em? power rating. The
27256 shouid be placed within 1 inch of the lamp
tubes during erasure. The maximum integrated
dose a 27256 can be exposed to without damage is
7258 Wsec/em? (1 week @ 12000 p.W/cm ). Expo-
sure of the 27256 to high intensity UV light for long
periods may cause permanent damage.

Table 2. 27255 intyligent Identifler’™ Bytes

Pins i Ag O, / O Os (o} 0;- ] Oy Oy. | Op Hex
Identifier (10) | (19) | (18) | (1D | (18) | (15) | (13) | (12) | (11) | Data
Manufacturer Code ViL 1 0 0 0 -] 1 0 0 1 89
Device Code VIH | o 0 0 0 0 141 0 0 04
NOTES:

1. Ay =120V = 0.5V."

3. AgmVigorvy
2. Ar-Ag. Ayg-Ars, CE. OE =V, )

intaligent Programming™ Algorithm
D.C. PROGRAMMING CHARACTERISTICS:

Ta =25 = 5°C, Vec = 6.0V = 0.25V, Vpp = 12,5V = 0.5V

Limits Test Conditions
Sym‘bol -Parameter Min. Max. Unit (see Note 1)
Iy Input Current (All inputs) 10 pA Vin = Vi or Vin
ViL Input Low Level (All Inputs) ~0.1 .0.8 v
Vi Input High Level. 2.0 Vee -V
Voo .Output Low Volitage During Verity 0.45 \ loo= 2.1 mA
Vou Output High Voitage During Verity . 24 v lon= —400 A
lec2 Vec Supply Current {Program & Verity) 100 mA
lpp2 Vep Supply Current (Program) 50 mA CE =V
Vio A, intgligent Identifier Voltage 11.5 12.5 V.

NOTES:

1. Vec must be applied simultaneously or before Vpp and removed snmullaneously‘ or atter Vpp.
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PRELIMINARY

A.C. PROGRAMMING CHARACTERISTICS:
Ta = 25 = 5°C, Ve = 6.0V = 0.25V, Vpp = 12.5V = 0.3V

Limits Test Condlitions®

Symbol Parameter Min. Typ. Max. | Unit (see® Note 1)
“tas - Address Setup Time 2 uS

toes -OE Setup Time 2 ®S

tos Data Setup Time 2 us

tan Address Hold Time 0 ns

ton Data Hold Time 2 1S

torp 'OE High to Output Float Delay 0 130° ns

tves Vpp Setup Time 2 1S

tves Vee Setup Time 2 1S

tow CE Initial Program Pulse Width - | 085 | 1.0 | 105 | ms | (see Note3)

torw CE Overprogram Pulse Width 2.85 |- 78.76 | ms (ses Note 2)

toe Data Valid from OE 150 | ns :
*A.C. CONDITIONS OF TEST NOTES:

Input Rise and Fall Times (10% t0 90%) ...20 ns - Yoo must be applied simultaneously or before Ver

and removed simuitaneously or after Vps.

Input.Puise Levels,................ 0.45V to 2.4V

s s 2. The length of the overprogram pulse may vary from
Input Timing Reference Level..... 0.8V and 2.0V 2.85 msac to 78.75 msec as a function of the iteration
Output Timing Reference Level ... 0.8V and 2.0V - counter value X.

W

. Initial Program Pulse width tolerance is 1 msec =5%.
. This parameter is only sampled and is not 100%

tested. Output Float is defined as the point where
data is no longer driven—see ummg dnagram on

the following page.
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intgligent Programming™ WAVEFORMS

PROORAM PROCAAM

o !
iy o
ADOREXSES X ADORESS TABLE X
Yn

Tas
. b Va8 o
21 tas

: o J—
. [L]]

¢ 1\ . MGHZ o -
N DATA DATA IK STABLE { = 4 CATA OUT VALID

v ! ¢ tor
(k —A 13- - b
{ !

/e |

it

3
Ve

‘sov

bw
—=! L3sma) -— -" 9
4 oand LBEIES 2

& \ & /
Lorw >
' % 11285 mej ¥

NOTES:

1. ALLTIMES SHOWN IN[] ARE MINIMUM AND IN uSEC UNLESS OTHERWISE SPECIFIED.

2. THE INPUT TIMING REFERENCE LEVEL 1S .8V FOR A Vy, AND 2V FOR A V.

J. toe AND tpgp ARE CHARACTERISTICS OF THE DEVICE BUT MUST BE ACCOMODATED BY THE PROGRAMMER.

4. WHEN PROGRAMMING THE 27258 A 0.1xF CAPACITOR IS REQUIRED ACROSS Vpp AND GROUND TO SUPRESS SPURIOUS
VOLUTAGE TRANSIENTS WHICH CAN DAMAGE THE DEVICE.
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27512
512K (64K x 8) UV ERASABLE PROM

» Software Carrer Capabililty s [ndustry Standard Pinout ... JEDEC
x 250 ns Standard Access Time Approved

. : » Low Power

® Two-Line Control — 125 mA max. Active

s Inteligent Identifler™ Mode — 40 mA max. Standby

— {
Automated Prog@mmlng Operations Inteligent Programming™ Algorithm

= TTL Compatible . — Fastest EPROM Programming

The Intel 27512 is a 5V only, 524, 288 bit ultraviolet Erasable and Electrically Programmable Read Only
Memory (EPROM). Organized as 64K words by 8 bits, individual bytes are accessed in under 250ns. This
ensures compatibility with high performance microprocessors, such as the Intel BMHz iAPX 186, allowing full
speed operation without the addition of performance-degrading WAIT states. The 27512 is also directly
compatible with Intel's 8051 family of microcontrollers. .

The 27512 enables implementation of new, advanced systems with firmware intensive architectures. The
combination of the 27512's high density, cost effective EPROM storage, and new advanced microprocessors
having megabyte addressing capability provides designers with opportunities to engineer user friendly, high
reliability, high-performance systems.

The 27512's large storage capability of 64K bytes enables it to function as a high density software carrier.
Entire operating systems, diagnostics, high-level language programs and specialized application software
can reside in a 27512 EPROM directly on a system's memory bus. This permits immediate microprocessor
access and execution of software and eliminates the need for time consuming disk accesses and downloads.

Two advanced features have been designed into the 27512 that aliow {or fast and reliable programming — the
- inteligent identifier™ mode and the inteligent Programming™ Algorithm. Programming equipment that takes

advantage of these innovations will electronicaily identify the 27512 and then rapidly program it using an

efficient programming method. ] -

Two-line control and JEDEC-approved. 28-pin packaging are standard features of all Intel high-density .
EPROMs. This assures easy microprocessor interfacing and minimum design efiorts when upgrading;
adding, or choosing between nonvolatile memory alternatives. .

The 27512 is manufactured using Intel's advanced HMOS °*II-E technology.

*HMOS i3 a patented process of intel Corporation.

B - 37812 -

. DATA OUTPUTS
Veg o Cy-0» NS g -
CND o—o 2 A‘c T =) ) Yee -
NS S —ee
. &™s %[ Jan
sEv.. | raecna [T - «g. =P
CE— ZELOGIC [—=| OUTPUT surFERs Hgs #4 )
’ ads - »Man . PIN NAMES
L - Mak 2 50w Ag-Aqs | ADDRESSES
-1 2 4 1
=3 oecooea . YGATING el N [Jaw CE CHIP ENABLE
=] e as » e OF/Vpp | OUTPUT ENABLE/V,
Ag-Ats | — .
ADDRESS { x . W{w »{Jor _ 0p-O7 | OUTPUTS
weuTs | =1 pecocen |t 524, 208 oG wBo
. ——— - .
— D] cEmama oQn v Blon Figure 2. Pin Configuration
. adn» w{Jo.
ono (] v 15 oy
Figure 1: Block Dlagram =

intei Corporation Assumes No ResponsiDiity for the Use of Any Circuntry Cther Than Circuitry Embodied in an Intel Procuct No Ciher Circust
Patent Licenses are implhed.

TINTEL CORPORATION, 1984 MAY 1984
ORDER NUMBER: 231082-001
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READ OPERATION
A.C. CHARACTERISTICS
27512-25 & 27512-30 &
27512 Umits | 27512-3 Limits Test .
Symbol Parameter Min. | Max. | Min. | Max { Units Conditions
tace Address to Output Delay 250 300 | ns | CE=0ENpp=Vy
tee CE to Output Delay 250 300 | ns | OENVpp=Vy
toe OE/Vpp to Output Delay 100 120 ns CE= Vi
tor OFE/Vpp High to Output Float 0 60 0 105 | ns |CE=V,
_C_)E_tput_H.old from Addresses
ton CE or OE Whichever 0 0 ns E= OE/Vpp= V.
Occurred First y :
NOTES: .

1. Ve must be applied simultaneously or before 0_-E/V,,P and removed simultaneously or after. b—EN"
2, Typicai values are for t, = 25°C and nominal supply voltages. -
3. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer

driven—see timing diagram.
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CAPACITANCER) (T, = 25°C, t = 1 MHz)

Symbol Parameter TyptY | Max, | Unit Conditions
Cin Inpyt Capacitance 4 6-] pF Vin = 0V
Cour Output Capacitance 8 12 pF Vout = OV
A.C. TESTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
13V
24 ’ IN14
EE ) . s
> TIST POTS < . 33Kn
ok TRoen our
.8 : TEST _L
F . Curw0opr
LCT!ST:.?.' mutowvtnnzavmuomc-l'moo.nswm l
A LOGIC ~0 © TIHNG MEASUREMENTS ARE MADE AT 2.0V FOA A LOGKC -1~
AND 0.5V FOM A LOQIC ~0.” —
Cy 0 100 pF
CL INCLUDES J1G CAPACITANCE

A.C. WAVEFORMS
\ - - : coos |
ADORESSES yL AgONESy { _-NXL
Ve, F cocemd Mo
Vi /
Yo ; PP
, teg'?! -
A\
OEnee 2 ZL
v - eees ] o2l
. .to..—ui :
Vor —esese X .
OUTPUT HIGHZ / / / / / VALID OUTPUT oKz
v ' AN\ 77

NOTES:

1. Typicai values are for Tpo=25°C and nominal supply voltages.

2. This parameter is only sampled and is not 100% tested.

3. DE/Vpe may be delayed up to t ~tog after the talling eage of TE without impact on tee-
4. tor is specifiea trom OE/V,, orcéE. whichever occurs first.
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DEVICE OPERATION

The six modes of operation of the 27512 are listed in
Table 1. A single 5V power supply is required in the
read mode. All inputs are TTL levels except for
OE/Vppand 12V on ASforinteligentidentifier mode.

'.Table 1. Operating Modes

PINS OF/ QUTPUTS
CE |Vpp | Ag | Ve | (1113,

MODE (20)[(22) [(24)|(28) | 15-19)
Read V|L V“_ X Vcc DOUT
Output Disable. | Vi {Vin | X |Ve&c| HighZ
Standby Vig| X | X |Vee| HighZ
inteligent

Programming | Vi [Vep| X | Vec Dy
Program Inhibit | Vi [Vee | X |Vee| HighZ
intgligent :

Identifier Vie I Vie | Vu{Vec| Code
NOTES: z

1. Xcanbe Vy, or
2. V= 120V = 0.5V

READ MODE

The 27512 has two control functions, both of which
must be logically active in order to obtain data at the
outputs. Chip Enable LCE) is the power control and
should be used for device selection. Output Enable
(OE/Vpp) is the output control and should be used to
gate data from the output pins, independent of
device selection, Assuming that addresses are
stable, the address access time {t,cc) is equal to the
. delaytrom CE to output (tcg). Datais availableatthe
outputs after a delay of to¢ from the falling edge of
OE. assuming that CE has been low and addresses
have been stable for at least tacc-toe.

STANDBY MODE

The 27512 has a standby mode which reduces the

maximum active currentfrom 125 mAto 40 mA. The
27512 is placed in the standby mode by applying a
TTL-high signal to the CE inpul. When in stanaby
mode, the outputs are in a high impedance state,
independent of the OE/Vpp input.

Two Line Output Control

Because EPROMs are usually used inlarger memory
arrays, Intel has provided 2 control lines which
accommodate this multiple memory- connection.
The two control lines allow for:

a) the lowest possible memory power dissipation,
and :

b) complete assurance that output bus contention
will nat oceur.

To use these two control lines most efficiently, CE
{pin 20} should be decoded and used as the primary
device selecting function, while OF/Vpp (pin 22)
should be made a common connectionto all devices
in the array and connected to the READ line from
the system control bus. This assures that all.
deselected memory devices are in their low power
standby mode and that the output pins are active

" only when data is desired from a particular memory-

device.

-

System Considerations

The power switching characteristics of HMOS H-E.
EPROMSs require careful decoupling of the devices.
The supply cusrent, Icc, has three segments thatare
of interest to the system designer—the standby
current level, the active current level, and the
transient current peaks that are produced by the

- fatling and rising edges of Chip Enable. The magni-

tude of these transient current peaks is dependent
on the output capacitive and inductive loading of
the device. The associated transient voltage peaks
can be suppressed by complying with Intel's Two-
Line Contro! and by properly selected decoupling
capacitors. Itis recommended thata 0.1 uF ceramic
capacitor be used on every device between Vecand-
GND. This should be a high frequency capacitor of
low inherent inductance and should be placed as
close to the device as possible. In addition, a 4.7 uF
bulk etectrolytic capacitor shouid be used between
Vee and GND for every eight devices. The buik
capacitor should be located near where the power
supply is connected to the array. The purpose of the .
bulk capacitor is to overcome the voltage droop
caused by the inductive effects of PC board traces.
This inductive efiect should be further minimized
through special fayout corisiderations such as larger
traces and gridding (refer to Migh Speed Memory
System Design Using the 2147H, AP-74). In par-
ticular, the Vgg (Ground) plane should be as stable
as possible,
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PROGRAMMING

Cautlon: Exceeding 14.0V on pin 22 (OE/Vpp) will’

permanently damage the 27512,

Initially, and after each erasure. ali bits of the 27512
areinthe 1" state, Data is introduced by selectively
programming “0s” into the desired bit locations.
Although only “0s™ will be programmed. both “1s
and "0s” can be present in the data word. The only
way to change a “0"” to a “1" is by ultraviolet light
erasure.

The 27512 is in the programming mcdce when the
OE/Vepp input is at 12.5V ana CE :s at TTL-low. The
datato be programmed is applied 8 bits in parailel to

the data output pins. The levels required for the

address and data inputs are*TTL.

inteligent Programming™ Algorithm

The 27512intgligent Programming Algorithm rapic-
ly programs Intel 27512 EPROMS using an efficient
and reliable method particularly suited to the pro-
duction programming environment. Typical program-
ming times for individuai.devices are on the order o!
six minutes. Actual programming times may vary
due to differences in programming equipment.

Programming reliability is also ensured as the in- .

cremental program margin of each byte is con-

tinually monitored to determine when it has been,

successfully programmed. A flowchart of the 27512
intgligent Programming Algorithm is shown in
Figure 3.

The intgligent Programming Algorithm utilizes two
different pulse types: initial and overprogram. The
duration of the initial CE pulse(s) is one millisecond.
which will then be followed by a longer overprogram
pulse of length 3X msec. X is an iteration counter
and is equal to the number of the initial one
millisecond pulses applied to a particular 27512

location. before a correct verify occurs. Up to 25 "

one-milliseccnd puises per byte are provided for
before the overprogram pulse is applied. The entire
sequence of program pulses and byte verilications
Is performed at Vo= 6.0V and OE/Vpp = 12.5V.
When the intgligent Programming cycle has been
completed, alt bytes should be comparec to the
original data with Vee= 5.0V.

.

“in Table 2.7

Program !Inhibit

Programming of multiple.25712s in parallel with
different gata is casily accomplished by using the
Program Innibit mode. A high-level CE input inhibits
the other 27512s from being programmed.

Except for CE and OE/Vpp all inputs of the paraliel
27512s. may be common. A TTL low-ievel pulse
applied-{o the CE input with DE/Vpe at 12 5V will
program the selected 27512,

Verify

A wenfy (readi should be performed on the oro-
grammed bits to determine that they have been cor-
rectly programmed. The venty is performed with
OE/Vpp and CE 2t V.. Date should be verified 5,
after the falling edge of CE.

inteligent Identifier™ Mode

The nteligent Idenufier Moce allows the reading
out of a binary code trom an EPROM that wiil
identify 1ts manufacturer and type. This mode is
intended for use by programming equipment for the .
purpose of automatically matching the device to be
programmed with its correspondinrg programming
algonthm. This mode isfunctionalinthe 25°C =5 C
ambient temperature range that is required when
programming the 27512.

To activate this mode. the programming equipment
must force 11.5V 1o 12.5V on address line A9 (pin 24)
of the 27512, Two identifier bytes may then be
sequenced from the device outputs by toggling
address line AO {pin 10) from V, to V. All other
address lines must be held at V, durning intgligent -
Identifier Moce. except for A14 and A15 which
should be held high.

Byte 0 (A0 = V) reoresents the manufacturer code
and byte 1 (A0 = Vyy) the device identifier code. For
the Intel 27512, these two identifier bytes are given
All identifiers” for manufacturer and
device codes will possess odd parity, with the MSB
{0,) defined as the parity bit.

Table 2 27512 intgligent Identitier’” Bytes

Ap 10, o 105 ] 0,7 050, 0y 0 | Hex
Identifier Pao e las lontas (5) | (3 | (12) | (11) | Data
| Manufacturer Coge v, t 1o 9to 1 lodlo |1} oae !
1 Device Coce Ve 3 Voo 2 ] 3 L) I 1 4 5D |
Notes:
Vi, 120V - 05V
2 A. Ag A AGCECE e -

3 A At Vi



in

tel

27512

ADVANCE INFORMATION

START
I
1
@DR =+ FIRST LOCA1’109
t

Vee ® 6.0V

SNCREMENT ADOR -

TE/Vpp - 12.5V

'

paocmu ONE tmsec PULS

g -P

VERIFY ONE
BYTE

PROGRAM ONE PULSE

.

VERIFY FAIL DEVICE

BYTE FAILED
PASS

OF )X msec DURATION

COMPARE

ALL BYTES
YO QAIGtNAL
DATa

DEVICE
FAILED

PASS

!

OEVICE PASSED

Figure 3. 27512 intgligent Programming’™ Flowchart
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A.C. PROGRAMMING CHARACTERISTICS

Ty =25=5°C, Vg = 6.0V = 0.25V, Vpp = 12,5V = 0.5V

) ) Limits

Symbol | Parameter Min, Typ. Max, Unit
tas Address Setup Time 2 us
toes . OFE/Vpp Setup Time 2 us
toen OENpp Hold Time 2 us
tos Data Setup Time 2 ps’
tam ° Address Hold Time 0 us
ton Data Hold Time 2 us
torp Output Enable to Output Float Delay 0 130 ns
tves Ve Setup Time 2 us
tow® CE Initial Program Pulse Width 0.95 1.0 1.05 ms
topw? CE Overprogram Puise Width 2.85 78.75 ms
tov Data Valid from CE 1 us
tya OE/Vpp Recovery Time 2 us

*A.C. CONDITIONS OF TEST NOTES:

Input Rise and Fall Times (10% to 90%) .... 20 ns
Input Pulse Levels ............. v.. 0.45Vto 2.4V
Input Tirmning Reference'tevel .... 0.8V and 2.0V
OQutput Timing Reference Level ...- 0.8V and 2.0V

1

2.

A

. Veg must be applied simultaneously or belore OB/ Vep

and removed simultaneously or atter DE/Vpp.

The length of the overprogram pulse may vary from 2.85
msec to 78.75 msec as a function of the iteration counter
value X,

. lnitial Program Pulse width tolerance is 1 msec +5%.
. This parameter is only sampled and is not 100% tested.

Quiput Float is delined as the point where data is no
longet driven—see timing diagram on the following
page. .
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ABSOLUTE MAXIMUM RATINGS®*
Temperature Under Bias ........ -10°C to +80°C *NOTICE: Stresses above those listsd under

Storage Temperature -.......... -65°C to +125°C
All Input or Output Voitages with

Respect to Ground ........... +6.5V to 0.6V
Voitage on Pin 24 with .
* Respectto Ground ........... +13.5Vto -0.6V
OE/Vpp Supply Voltage with

~ Respectto Ground ...... seeen *14.0Vi0-0.6V

“Absolute Maximurn Ratings"” may cause permanent
damage to the device..This is a stress rating only and
functional éperation of the device at these or any
other conditions above those indicatsd in the opera-
tional sections’ of this specification is not implied.
Exposure to absolute maximum rating conditions
for extended periods may alfect device raliability.

D.C. AND A.C. OPERATING CONDITIONS DURING READ

) 27512 27512-3 27512-25 2751230
Operating Temperature Range 0°C-70°C Q°C -70°C 0°C - 70°C’ °C-70°C
Vee Powe_r Supply! 5V 5% V£ 5% SV 10% 5V 10%
READ OPERATION
D.C. CHARACTERISTICS J
. Limits - Test .
Symbol:{ - Parameter Min. Typ2 | Max. | Units. Conditions
sy Input Load Current 10 HA Vin = 5.5V
o Output Leakage Current 10 HA Vour = 5.5V
leer Ve Current Standby 20 40 mA | CE=Vy
lecs Vec Current Active 90 125 mA CE=OENVpp =V
Vi Input Low Voltage -1 +.8 v
Vin .| Input High Voltage 20 Vee*1|™ vV T
Vou Output Low Voitage 45 v lor= 21 mA
Vo Output High Voitage 24 v lon = -400 A
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ERASURE CHARACTERISTICS

The erasure characteristics of the 27512 are such
that erasure begins to occur upon‘exposure to light

with wavelengths shorter than approximately 4000.

Angstroms (A). It should be noted that sunlight and

certain types of fluorescent lamps have wave-

lengths in the 3000-4000 A range. Data show that
constant exposure to room level fluorescent lighting
could erase the typical 27512 in approximately 3
years, while it would take approximately 1 week to
cause erasure when exposed to direct sunlight. I
the 27512 is to be exposed to these types of lighting
conditions for extended periods of time, opaque
labels should be placed over the 27512 window to
prevent unintentional erasure.

Inteligent Programming™ Algorithm
D.C. PROGRAMMING CHARACTERISTICS:

The recommended erasure procedure for the 27512
is exposure to shortwave ultraviolet light which has
a wavelength of 2537 Angstroms (A). The integrated
dose (i.e., UVintensity x exposure time) for erasure
should be 2 minimum of 15 Wsec/cm?. The erasure
time with this dosage is approximately 15 to 20
minutes using an uitraviolet lamp with a 12000
pW/em? power rating, The 27512 should be placed
within 1 inch of the lamp tubes during erasure. The
maximum integrated dose a 27512 can be exposed
to without damage is 7258 Wsec/cm? (1 week @
12000 pW/cm?). Exposure of the 27512 to high .
intensity UV light for long periods may cause
permanent damage. ’

Ta = 252 5°C. Vg = 6.0V = 0.25V, OF/Vpp = 12,5V % 0.5V

N s Test Conditions
Symbot Parameter Min. Max.” | Unit (see Note 1)
I Input Current (All Inputs) 10 LA NMin= Vi or Vi -
Ve Input Low Level (All Inputs) -0.1 0.8 v
Vin Input High Leve! 20 Vee+ 1 v
Vou Output Low Voltage During Verity 0.45 v lor 21 mA
Vou Output High Voitage During Verify 24 V. } oy =-400 pA’
lec Vee Supply Current 150 mA ’
topa Vpp Supply Current (Program) 50 mA CE=vV,
Vio Aq intgligent Identifier Voltage 11.5 12.5 v
Notes: ' \

1. Vo Must be applied simultaneously or before OE/Vpp and removed simultaneously or after OE/Vpp.
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PROGRAMMING WAVEFORMS

Vin
ADDRESSES
i

Vin
DATA
viL

ADORESS STABLE

teaT

IN STABLE

-~y 1a1.]

VALID

DATA OUT

"

toEs s

la-toFP

tpw -

NOTES:

" 1. “The Input Timing Reference Level is 0.8V for a Vi and 2.0V fora Vi,
2. tog and toep are characteristics of the device but must be accommodated by the programmer.
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