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4.2.1 Tﬂé’)'ﬁ’!?ﬂ“ﬁﬂ\?ﬂ'\?ﬂqO'Yu‘llaﬁTﬂﬁ'llﬂ?JJﬂaﬂ (Main Program)

( a v )
L7any -

TdsunTn Port 8255 #7,48

UINITUNYDY Bipolar Memory

NN1TNA Key (Roniuas

uanetug

MNTNR WetunaTrnean N

20

1ﬂﬁwn1uﬂe§uﬁuq

SUN 4.1 u@AINITNNeuYe e TUTunTNuan
U
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't é '
4.2.2 Tﬂaaﬁ17muﬂﬂonﬂiawuﬂa¥a (Read Data)

ﬂoﬁuéwuﬂaga (READ)

1% Port A vy 8255 #6 (Ju Suun
€

[

R9A1 Address pannne Port A, B UDY 8255 #7

5’11“‘;’) Data N']i‘l'c Buffer Memory

L] [ 3
LUNAN Address Tu 1 Address

09 Address @aving
4

nﬁnTﬂuanotug

Eﬂﬁ 4,2 uaﬂonwsdﬁuﬁaga

Taily
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(4 4 o o v .
4.2.3 TlJa')'ﬂ’l‘IﬂlmﬂOﬂ’ﬁlﬂﬂﬂﬂ‘i’@Tﬂ‘TLtﬂ?N‘uaﬂsa (Write Data)

WodutTnunSoTurunsy (wriTE)

#9A1 Address 9an Port A,B UB9 8255 #7

tda Veep 910 sv 1y 8.75v

8967 Data 119 Port C yo§ 8255 87 @28UuA 17.5V

LY 4
AIURN 10 - 25 us

Taily

3 T »
Euﬂ’) Address :n'u 1 Address I

DIAUONLATARAYNY
L]

1aild

navlvuane iy
v

sidn 4.3 uaﬂonﬂit%ﬂuu?aTﬂiunfuﬁaga
L



4 ¢ . v
4.2.4 Tﬂa')ﬁ’]‘sﬂuaﬂQﬂq7ﬂ77'aaau1]0”a (Verify Data)
y

W uUN1TATI9A0Y (Verify)

4 v ¥ o ﬂ'
21UYDNRRIN PROM U7 1 USauinay
v

ﬁ'u'ﬁaua'l %4 Memory Buffer
L J

Tail 4

Ny

URAIWNANITAT

29R0UUAWRIN

v

Ll »
LU¥A Address %y 1 Address

uanedanwsnsaqaaugnﬁaoJ

iﬂﬁ 4,4

nﬁu1ﬂuaneuatu¥ l

UANINTITRTIVROULONA
1
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é ¢
4.2.5 Tﬂﬂ?ﬁ’]?ﬂuﬂﬂOﬂ'ﬁ'ﬂ‘T’JQNﬂWWﬂDG W79y (Blank Check)

Wetun1TnTI980UaA M (Blank Check)

éﬂuﬂagaaﬁn PROM ua2tUsutney

YA "OOH"

Taild

\

UANILRI1 PROM @ndnh 1+

1ail4

URAIWAIN PROM Unne ’

navlduanowatuu
-

51N 4.5 URAINITATIANIW WTON
o
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¢ ¢ ) a o
4.2.6 Tﬂmm?mmmﬁwum?tﬂaﬂu'ﬁumao W9

[ﬁeiu LRsuYURYDY wToN

3

[
l uaﬂﬂlua’nqﬁq V0IUTDY

INTNA Key tRontvoT

ﬁﬁﬂuﬂﬂuﬁﬂuas Set Loop Counter

nawlduan oLy
L |

3ﬂﬁ 4.6 uana tun1TLlRuTERYDY WO

y

Tails

58



¢ & -
4.3 ﬁaﬂu17ﬂﬁﬁﬂuaﬂuﬁNUﬂ 8086/8088 ﬂDOlﬂTOQTﬂ?Hﬂ?N W0

TITLE BIPOLAR PROM PROGRAMMER CARD ON IBM PC

i Industrial Technology Computer of KMITL

INT
ENDM
check_kbd_status
MOV
INT
ENDM
serch_first MACRO
MOV
MOV
INT
ENDM
serch_next MACRO
MOV
MOV
INT
ENDM
current_disk MACRO

MOV

DX,offset string

21H

MACRO
AH, OBH

21H

fcb
AH,11H
DX,offset fcb

21H

fcb
AH, 12H
DX,offset fcb

21H

AH, 1SH
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set_dta

GotoXY

convert

table

INT

ENDM

MACRO

MOV

MOV

INT

ENDM

MACRO

PUSH

PUSH

PUSH

PUSH

MOV

MOV

MOV

MOV

INT

POP

POP

POP

POP

ENDM

MACRO

local

JMP

DB

21H

buffer
AH, 1AH

DX,offset buffer

21H

Row,Column
AX

BX

DX

CX

AH,02
BH,00

DH, Row
DLyColumn
10H

cX

DX

BX

AX

value,base,destination
table,start
start

'0123456783ABCDEF'

tConvert
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start: MOV

XOR

XOR

DIV

MOV

MOV

MOV

MOV

MoV

MOV

ASSUME

MOV

MOV

MOV

MOV

MOV

AL,value

AH, AH

BX,BX

base

BL,AL
AL,CS:stablelBX]
destination, AL
BL, AH
AL,CS:tablelBX]

destinationf1],AL

SEGMENT PAGE

CS:CODE,DS:DATA,SS:STACK

AX,DATA
DS, AX
AX,STACK
S§S,AX

SP,OFFSET TOP

$ The Dummy of Extra_Segment

Z_seg

Z_seg

Extra_buf EQU

Create_file EQU

SEGMENT

ENDS

iSet DS Register

$1Set SS Register

i1Set SP Register
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Open_file EQU
Close_file EQU
Read_file EQU
Write_file EQU

;Set 8255 PPl contr
CALL

CALL

3DH
3EH
3FH

40H

ol word
Ctrl_word

Led_off

1Set Textool socket free

;jClear all of screen and set cursor at Row 0,Col O

CALL
;Display Header of
Display
Display
1Set cursor postion
GotoXY

iDisplay prom type

CALL
sDisplay main menu
menu? CALL

CALL

s Check Key_pressed
_RD_Key: CALL
JMP
+Display Directory
PUSH

Files_dirw:

Current

ClrScri
Main Project
Header1
Header?2
at Row 5,Col O
5,0
& choice
Prom_type
choice
ClrScr2

Disp_menu

Selection
_RD_Key
in current drive.

CX

_Disk

$Get Current function
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Disk_1:

Disk_2:

Disk_3:

fun_12H:

serch_dir:

CMP AL, OO0OH
JNE Disk_1
GotoXY 05,00
Display Drivel
JMP fun_12H
CMP AL,0O1H
JNE Disk_2
GotoXY 05,00
Display Drive2
JMP fun_12H
CMP AL,03H
JNE Disk_3
GotoXY 05,00
Display Drive3

set_dta buffer
current_disk
INC AL
MOV BX,of fset fcb
MOV [BXJ1,AL

serch_first fcb

CMP AL,OFFH
JE allDone
CALL dispfiles
INC filecount
INC files

serch_next fcb

64

$Drive A

$Drive B

sDrive C

s function 1AH

scurrent dir

s function 11H
sdirectory entry found
sinoy,no files on disk
jdisplay any files
sfile(s) counter
increment file count

t1yes

s This function



done:

AllDone:

all_done:

_wait:

dispfiles:

bufinx:

CMP

JE

CALL
INC

INC

JMP
Convert
Display
Display
Display
Display
CALL
CALL
MOV

MOV

POP

JMP
PUSH
PUSH
PUSH
PUSH
MOV

MOV

MOV

MOV

INT

AL,OFFH sdirectory entry found
done syes

dispfiles jdisplay any files
filecount 1file(s) counter

files ivyes, increment file count
serch_dir tcheck agsin

files,ten,messege

Crilf

blanki

messege s function OSH
key_press

cursor_out

read_key spress any key to cont.
AL, 00

[files],AL

CX

dirw_back

DX

CX

BX

AX

BX,offset buffer+!l jindex to filename

CX, 11 snumber of filename%ext.
DL,{BX] s1send data in DL

AH,02H $ function

21H
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cont ¢

_Sfiles:

DispDot:

Selection

Read:

INC
CMP
JNE
CALL
LOOP
CMP
JE
display
MOV
POP
POP
POP
POP
RET
PUSH
PUSH
MOV
MOV
INT
POP
POP

RET

PROC
CALL

CMP

BX

CX,4
cont
DispDot
bufinx

filecount, 4

_S5files

blank
filecount,O
AX

BX

CX

DX

DX

AX

AH,02H
21H
AX

DX

NEAR
read_key

AL,54H

66

$ increment character
scheck first character
s No, so write next char.

swrite dot between finame

twrite filename&ext.

syes

swrite blank

tkey T is prom type



check1:

dirw_back:

check?2:

Ki:

check3:

check4:

JNE

CALL

CALL

JMP

CMP

JNE

CALL

JMP

JMP

CMP

JNE

MOV

CMP

JNE

CALL

JMP

CALL

JMP

CMP

JNE

CALL

CALL

~JMP

CMP

JNE

CALL

check!1
ClrScr2
Prom_type
menu

AL, 44H
check?2
ClrScr2
Files_dirw
menu
AL,42H
check3
AL, _size
AL,04H

K1
Blank_ck4
Read
Blank_ck8
Read

AL, 52H
check4
_Read_prom
ClrScr4
Read
AL,53H
checkb

Clrscr?2

67

skey D is files Directory

skey B is blank check

skey R is read prom

s1key S is Save file



CALL _out_file

JMP menu
check5: CMP AL, 4CH tkey L is Load file
JNE check6
CALL Clrscr2
CALL _In_file
JMP menu
checkb: CMP Al ,56H skey V is Verify
JNE check?7
CALL _Verify
CALL CirScr4
JMP Read
check7: CMP AL,57H skey W is Write prom
JNE check8
MOV AL, _size
CMP AL,04H
JNE Q1
CALL _Prom_WR4
CALL _Ver_Prog
CALL CirScr4
JMP Read
Q1 CALL _Prom_WRS
CALL _Ver_Prog
CALL ClrScr4
JMP Read

check8: CMP AL,4DH skey M is Modify buffer



check9:

check10:

EXIT

s I1f CAL3J

JNE

CALL

CALL

CALL

CALL

JMP

CMP

JNE

CALL

CALL

JMP

CMP

JNE

CALL

RET

PROC

check9
Move_Extra
Modify
Extra_Main
Disp_Save
Read
AL,4FH
check10
Shell
Disp_Save
_RD

AL,51H

RD

EXIT

NEAR

S51H then Quit

$1Set cursor at row 20 col 0O

Quit:

EXIT

GotoXY

MOV

INT

RET

ENDP

20,00
AH,4CH

21H

s key O

skey @

is 0SS shell

is quit to MS-DOS

s Terminate process
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Shell PROC
PUSH
PUSH
CALL
Display
GotoXY

tModify allocate for
MoV
MOV

INT

ES

BX
ClrScrl
_Shell_msg¢g
01,00

free Memory
AH, 4AH

BX, 1000H

21H

tPoint to Parameter Block

MOV

MOV

MOV

MOV

MOV

AX,Z_seg
ES,AX
PR1,AX
PR2, AX

PR3, AX

}Point to file name String

MOV

MoV
$sSave Stack Pointor

MOV

MOV

DX,of fset Filenamel

BX,offset Para_block

Keep_ss,S88S

Keep_sp,SP

it Load file COMMAND.COM

MOV

MOV

AH,4BH

AL,OCH
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INT

21H

sAffterwords, Restore Register

MOV
MOV
MOV
MOV
POP
POP

RET

PUSH
PUSH
PUSH
PUSH
CALL
Display
GotoXY
tModify allocate for
MOV
MOV

INT

AX,Data
DS, AX
SS,Keep_ss
SP,Keep_sp
BX

ES

ClrScri
Intro

02,00

free Memory
AH,4AH

BX, 1000H

21H

tPoint to Parameter block

MOV

MOV

AX,Z_seg

ES, AX
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MOV PR1,AX

MOV PR2, AX

MoV PR3, AX
iPoint to File name String

MOV DX,offset Filename?2

MOV BX,offset Para_block
$1Save Stack Pointor

MOV Keep_ss5,SS

MOV Keep_sp,SP

t+ Load The Program and Execute

MOV AH,4BH
MOV AL,0OO0H
INT 21H

sAffterwords, Restore Registers

MOV AX,Data
MOV DS, AX
MOV SS,Keep_ss
MOV SP,Keep_sp
POP BX
POP CX
POP DX
POP ES
RET

Modify ENDP

Move_Extra PROC NEAR



t Memory allocate
PUSH
PUSH
PUSH
MOV
MOV
INT
MOV
MoV
MOV
sPoint to Extra
MOV
MOV
_Get1: MOV
MOV
INC
INC
LOOP
POP
POP

POP

Move_Extra ENDP

Extra_Main PROC

t Memory allocate

for free

ES
BX
CX
BX,0800H
AH, 4AH
21H
CX,0800H
BX,0000H
Dl,0000H

buffer
AX,Extra_buf
ES, AX
AL, LHEX_ _buffer+BX)
ES:[DI3J,AL
BX
Dl
_Get1
CX
BX

ES

NEAR

for free
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PUSH ES

PUSH BX
PUSH cX

MOV BX,0800H
MOV AH, 4AH
INT 21H

MOV CX,0800H
MOV BX,0000H
MoV D1,0000H

jPoint to Extra buffer

MOV AX,Extra_buf
MOV ES, AX
_Get2: MOV AL,ES:[DI11]
MOV CHEX buffer+BXJ,AL
INC BX
INC Dl
LOOP _Get2
POP CX
POP BX
POP ES
RET

Extra_Main ENDP

Disp_Save PROC "NEAR
i——Disp message Current type =

i——Disp message Use Card NO.



$ ——buffer

DPO:

DPi:

DP2:

DP3:

DP4:

length =

CALL
Display
Display
MOV

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

byte
ClrScri1
Header1

Header?2

AL,_Prom_type

AL,0O1H
DP1
03,17
Promi
_Next
AL, O02H
DP2
03,17
Prom2
_Next
AL, 03H
DP3
03,17
Prom3
_Next
AL, O04H
DP4
03,17
Prom4
_Next

AL,0O5H
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DP5:

DP6:

DP7:

DP8:

_Next:

JNE
GotoXY
Display
JMP

CMP

JNE

GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
MOV

CMP

JNE

DP5
03,17
Prom5
_Next
AL,O6H
DP6
03,17
Prom6
_Next
AL,0O7H
DP7
03,17
Prom7
_Next
AL, O08H
DP8
03,17
Prom8
_Next
AL,O8H
_Next
03,17

Prom9

AL, Contain

AL, OCH

DLO
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DLO:

DL1:

DL2:

DL3:

Empty:

GotoXY
Display
JMP

MOV

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
JMP

CMP

JNE
GotoXY
Display
GotoXY
Display

GotoXY

03,65
length_000
Empty
AL, _length

AL,O1H

DL1

03,65
length__123
Empty

AL, O2H

DL2

038,65
length_129
Empty

AL, O03H

DL3

03,65
length_131
Empty

AL, 04H
Empty
03,65
length_185
05,00
main_menu

19,14
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Disp_Save ENDP

cursor_out PROC NEAR

$}Set cursor out of screen at Row 25,Col1 0
GotoXY 25,00
RET

cursor_out ENDP

_out_file PROC NEAR
PUSH CX

iDisplay output buffer data to disk file
Display —output_msg

iSet cursor at row 10 col 22
GotoXY 10,22

iEnter file_name with function AH = 0AH

MOV AH,0AH

MOV DX,offset _filename
INT 21H

CALL Cursor_out

${ Insert zero into _filename to ASCl1z string

MOV BL, _filename+1
MOV BH, 00
MOV [_fi]ename+BX+2],0

iCreate file handle



MOV

MOV

MOV

INT

MOV

JC

$Open file handle

tWrite file

_write:

1Close file

»

MOV

MOV

MOV

INT

JC

handle

MOV

MOV

MoV

MOV

INT

JC

CMP

JNE

handle

MOV

MOV

JC

DX,offset _filename+2

AH,Create_file

CX,00H

21H

_handle, AX $Save handle value
_error?2 $if function failed

AH,Open_file
AL,02H tR/W file

DX,offset _filename+2

21H
_error2 $if function failed
BX, _handile {€et handle back to BX

DX,offset HEX_buffer $ASCII buffer area
CX,0800H jdata = 2048 byte

AH,Write_file

21H

_error?2 $if function failed
AX,0800H iCheck No. to write
_error2

BX,_handle {get handle back to BX

AH,Close_file

error2 3if function failed

iDisplay message save file - ok -
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iand set cursor at row 11 col 22

GotoXY 11,22

Display _save_ok
CALL Cursor_out
CALL Read_key
JMP _outl

tDisplay message save file error

_error2: CALL Beep

;Set cursor at row 11 col 22
GotoXY 11,22

Display _Disk_faill

CALL Cursor_out

CALL Read_key
_outl: POP CX

RET

_out_file ENDP

sIntput file to memory buffer type file handile
_In_file PROC NEAR
PUSH CX
t1Display Input disk file +to buffer
Display _input_msg
}Set cursor at row 10 col 22
GotoXY 106,22
;Enter file_name with function AH = O0OAH

MOV AH, OAH



MOV

INT

CALL

DX,offset _filename
21H

Cursor_out

s Insert zero into filename to ASCI]Z string

MoV

MOV

MOV

3Open file handle

MOV

MOV

MOV

INT

MOV

JC

tRead file handle

_Read:

{Close file

_Close:

MOV

MOV

MoV

MOV

INT

JC

" CMP

JE

handle

MOV

MOV

BL, _filename+1

BH, 00

E_Filename+BX+2],0

AH,Open_file

AL, OOH 1Open file for reading

DX,offset _filename+2

21H
_handle, AX isave handle value
_error3 $if function failed

AH,Read_file
BX,_handle iget handle back to BYX
CX,0800H s1byte to read = 2048

DX,offset HEX_buffer $ASCl] buffer

21H

_error3 §if function fajiled
AX,00

_Close $if equal is end of file
BX, _handie iget handle back to BX

AH,Close_file
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JC _error3
;Display message load file - ok -
ijand set cursor at row 11 col 22
GotoXY 11,22

Display _load_ok

CALL Cursor_out
CALL Read_key
JMP _out?2

iDisplay message load file error

_error3: CALL Beep

iSet cursor at row 11 col 22
GotoXY 11,22

Display _Disk_fail?2

CALL Cursor_out
CALL Read_key
_out2: POP CX
RET
In_file ENDP

t Read PROM data into memory buffer

_Read_prom PROC NEAR
PUSH CcX
MOV CX,_Counter

GotoXY 18,00
Display _data_msg]l

CALL Cursor_out

$4if function failed
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Y3

J1

CALL
CALL
CALL
CMP

JNE

CALL
MOV
MOV
MOV
CALL
MOV
CALL
CALL
MoV
INC
INC
CALL
LOOP
CALL
MOV
CALL
GotoXY
Display
CALL
CALL

CALL

Relay_on
CE_ready

read_Kkey

AL,ODH tcheck return key

Y3

led_on
DX,00

BX,00

AL,DL
Addr_LSB
AL,DH
Addr_MSB
read_data
[HEX_buffer+BX1, AL
DX

BX

Delay1

J1

led_off
_Contain,OFFH
Disp_length
18,00
_data_msg2
Cursor_out
read_key

Relay_off

$tPut datsas
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POP CX
RET

_Read_prom ENDP

tVerify prom with memory buffer when Prog Resdy

_Ver_Prog PRGC NEAR
PUSH CX
MOV CX,_Counter
CALL Relay_on
CALL Delay2
CALL CE_ready
Mov BX,00
MOV DX,00

R2: MOV AL,DL
CALL Addr_LSB
MOV AlL,DH
CALL Addr_MSB
CALL read_dsata
MOV _Result, AL
MOV AL, [HEX_buffer+BX]
CMP _Result, AL
JNE _Prog_err
INC DX
INC BX
LOOP R2

CALL led_off



_Prog_err:

_back1:

s Program bipolar

_Prom_WR4

K3:

GotoXY 18,00
Display _data_msg7
JMP _back1

)
CALL Beep
CALL led_off
GotoXY 18,00
Display _data_msgs
CALL Cursor_out
CALL read_key
CALL Relay_off
POP CX
RET
ENDP

prom

PROC NEAR
PUSH CX
MOV CX,_Counter
GotoXY 18,00
Display _Data_msg6
CALL Cursor_out
CALL Init_prom
CALL read_key
CMP AL,ODH
JNE K3
GotoXY 19,00

ticheck return key
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Display Programing

GotoXY 19,26

CALL led_on
MOV BX, 00
MoV DX, 00

WR4 MOV AL,DL
CALL Addr_LSB
MOV AL,DH
CALL Addr_MSB
MoV AL,[HEX_buffer+BX]
MOV _Save, AL
CALL Bit_test4
INC BX
INC DX
LooP WR 4
POP CX
RET

_Prom_WR4 ENDP

Bit_test4 PROC NEAR

_BitO: TEST AL,00000001B $AL = O1H
JZ _Bit1 3if bit 0O <> 1 then
AND AL,00000001B
CALL _Data_Prog iSent datas to Prog
CALL Vecep_on

CALL _CE_Pulse $Pulse 10us



_Bit1i:

_Bit2:

_Bit3:

CALL

CALL

MOV

TEST

JZ

AND

CALL

CALL

CALL

CALL

CALL

MOV

TEST

JZ

AND

CALL

CALL

CALL

CALL

CALL

MOV

TEST

JZ

AND

CALL

CALL

Veep_off
_Data_Free
AL, _Save
AlL,00000G10B
_Bit2
AL,00000010B
_Data_Prog¢g
Vecep__on
_CE_Pulse
Vcecp_off
_Data_Free
AL,_Save
AL,00000100B
_Bit3
AL,00000100B
_Data_Prog
Vccp_on
_CE_Pulse
Vcecp_off
_Data_Free
AL, _Save
AL,00001000B
_Next_1
AL,00001000B
_Data_Prog

Vcecp_on

87

$AL = O2H

3if bit 1 <> 1 then

3sSent data to Prog

sPulse 10us

sAL = 0O4H

$if bit 2 <> 1 then

3Sent data to Prog

sPulse 10us

$AL = O8H

3if bit 3 <> 1 then

iSent data to Prog



CALL _CE_Pulse {Pulse 10us

CALL Veep_off
CALL _Data_Free
_Next_1: RET

Bit_test4 ENDP

$Program bipolar prom

_Prom_WRS PROC NEAR
PUSH CX
MOV CX,_Counter

GotoXY 18,00

Display _data_msg6

CALL Cursor_out
CALL Init_prom
P3: CALL read_key
CMP AL,ODH $check return key
JNE P3

GotoXY 19,00
Display Programing

GotoXY 19,26

CALL led_on
MOV BX,00
MOV DX, 00
WRB: MOV AL,DL
CALL Addr_LSB

MOV AL,DH



_Prom_WRS

Bit_tests

BitO:

Bit1:

CALL

Mov

MOV

CALL

INC

INC

LOOP

POP

RET

JZ

AND

CALL

CALL

CALL

CALL

CALL

MOV

TEST

JZ

AND

CALL

CALL

Addr_MSB

AL,[HEX_buffer+BX]

_Save, AL
Bit_tests8

BX

DX
WRS8

CX

AL,00000001B
Bit1
AL,00000001B
_Data_Prog
Vccp_on
_CE_Pulse
Veccp_off
_Data_Free
AL,_Save
AL,00000010B
Bit2
AL,00000010B
_Data_Prog

Vcep_on

$AL = 0O1H

$if bit 0 <> 1 then

i1 Sent data to Prog

s Pulse 10us

$sAL = O2H

$if bit 1 <> 1 then

iSent data to Prog



Bit2:

Bit3:

_WRB:

Bit4:

CALL

CALL

CALL

MOV

TEST

JZ

AND

CALL

CALL

CALL

CALL

CALL

MOV

TEST

JZ

AND

CALL

CALL

CALL

CALL

CALL

JMP

JMP

MOV

TEST

JZ

_CE_Pulse
Vcep_off
_Data_Free
AL,_Save
AL,00000100B
Bit3
AL,00000100B
_Data_Prog
Vccp_on
_CE_Pulse
Vecep_off
_Data_Free
AL, Save
AL,00001000B
Bit4
AL,00001000B
_Data_Prog
Vecp_on
_CE_Pulse
Vecep_off
_Data_Free
Bit4

WRS

AL, _Save
AL,00010000B

Bith

80

{Pulse 10us

$AL = 04H

$if bit 2 <> 1 then

3Sent data to Prog

tPulse 10us

sAL = 0O8H

3if bit 3 <> 1 then

iSent data to Prog

sPulse 10us

$AL = 10H

3if bit 4 <> 1 then



Bit5:

Bit6:

Bit7:

AND

CALL
CALL
CALL

CALL

CALL
MOV
TEST
JZ
AND
CALL
CALL
CALL
CALL
CALL
MOV
TEST
JZ
AND
CALL
CALL
CALL
CALL
CALL
MOV

TEST

AL,00010000B
_Data_Prog¢
Vececp_on
_CE_Pulse

Vecep_off

_Data_Free
AL, _Save
AL,00100000B
Bit6
AL,00100000B
_Data_Prog
Vcecp_on

_CE _Pulse
Vcep_off
_Data_Free
AL,_Save
AL,01000000B
Bit7
AL,01000000B
_Data_Prog
Vcecp_on
_CE_Pulse
Vececp_off
_Data_Free
AL,_Savg

AL,10000000B

g1

iSent data to Prog

tPulse 10us

$AL = 20H

$3if bit 5 <> 1 then

iSent data to Prog

tPulse 10us

$AL = 40H

$1if bit 6 <> 1 then

3sSent data to Prog

iPulse 10us

AL 80H



JZ © _Next_2 $3if bit 7 <> 1 then

AND AL, 10000000B
CALL _Data_Prog iSent data to Prog
CALL Vecep_on
CALL _CE_Pulse tPulse 10us
CALL Vcep_off
CALL _Data_Free
_Next_2: RET

Bit_tests ENDP

_Data_Prog PROC NEAR
PUSH DX
MOV DX,0302H
ouT DX, AL
POP DX
RET

_Data_Prog ENDP

PUSH DX

iSet CE Active low

MOV AL,01000000B AL = 40H

MOV DX, 0305H iLed = on

ouT DX,AL, $Veccp = 8,75V
s CE =0

CALL Time_10us



iSet CE Active hight

MOV AL, 11000000B AL

COH

ouT DX,AL ;i Led on

$sVcep = 8,75V

s CE = 1

POP DX

RET
_CE_Pulse ENDP
T T T e e e
Vcep_off PROGC NEAR

PUSH DX

MOV AL,11000001B AL = CI1H

MOV DX,0305H $Led = on,Vccp = 5V

ouUT DX,AL sCE =1

POP DX

RET
Vecp_off ENDP
e M S e
Time_10us PROC NEAR

RET

Time_10us ENDP

_Data_Free PROC NEAR
PUSH DX
MOV AL,00

MOV DX, 0302H



_Data_Free

Init_prom

Init_prom

Disp_length

ouT

POP

RET

MOV

MOV

ouT

POP

RET

MOV

MOV

ouT

POP

RET

DX,AL

DX

AL,11000000B $AL

DX,0305H s CE
DX AL t Led
DX sVeep
NEAR

DX

AL,10000001B $AL

DX,0305H s Veep
DX, AL $sCE
DX s Led
NEAR

Row3_Co165

AL, _length

fl
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COH

on

8.75V

81H

5V

off



Jumpi1:

Jump?2:

Jump3:

Jump4:

CMP
JNE
Display
JMP

CMP

JNE’
Display
JMP

CMP

JNE
Display
JMP

CMP

JNE
Display

RET

Disp_length ENDP

AL,01H
Jump1
length_123
Jump4
AL,O2H
Jump2
length_129
Jump4
AL,OB3H
Jump3
length_131
Jump4
AL,O04H
Jump4

length_185

sVerify prom with memory buffer

_Verirfy

PROC
PUSH
MOV
GotoXY
Display
CALL

CALL

NEAR

CX
CX,_Counter
18,00
_data_msg3
Cursor_out

Relay_on
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Z3:

_errorb5:

CALL
CALL
CMP
JNE
CALL
MOV
MOV
MoV
CALL
MoV
CALL
CALL
MOV
MOV
CMP
JNE
INC
INC
CALL
LOOP
CALL
GotoXY
Display
JMP
CALL

CALL

96

CE_ready

read_key

AL,ODH scheck return key
Z3

led_on
BX,00

DX, 00
AL,DL
Addr_LSB
AL,DH
Addr_MSB
read_data
_Result, AL
AL,[HEX_buffer+BX]
_Result,AL

_errorh5

DX

BX

Delayl

R1

led_off

18,00

_data_msg4

back1

Beep

led_off



GotoXY 18,00

Display _data_msg5

back1: CALL Cursor_out
CALL read_key
CALL Relay_off
POP CX
RET
_Verify ENDP
T T e e e NN
prom_pos PROC NEAR

iSet cursor position at Current type =

sat row 03 col 17

GotoXY 03,17

RET
prom_pos ENDP
L Rt e TR Rt - L W S, - W A
disp_menu PROC NEAR

Display main_menu
iSet cursor position at Command ?
s;at row 19 col 14

GotoXY 19,14

RET

disp_menu ENDP

ctrl_word PROC NEAR

MOV AL, 80H iSet 8255 #7



MOV DX,0303H {Port A,B,C is all O/P

ouT DX, AL

MOV AL,S0H ;Set 8255 #g

MoV DX,0307H iPort A is 1/P and
ouT DX,AL iPort B,C is O/P
RET

ctrl_wonrd ENDP

Relay_on PROC NEAR
MOV AL,11111111B $AL = FFH
MOV DX,0306H
our DX,AL
RET
Relay_on ENDP
e s o W Sttt o7t il . P IS S LG A By I J S
Relay_off PROC NEAR
MOV AL,00000000B yAL = OOH
MoV DX, 0306H
ouT DX, AL
RET

Relay_off ENDP

Led_on PROC NEAR
MOV AL,01000001B sAL. = 41H
MOV DX,0305H iVecp = 5V

ouT DX, AL sCE =0



Led_off ENDP

MoV
ouT

RET

Addr_LSB PROC

MOV

ouUT
POP
RET

Addr_LSB ENDP

Addr_MSB PROC

AL, 10000001B
DX,0305H

DX, AL

AL,01000001B
DX,0305H

DX,AL

DX

DX,0300H
DX,AL

DX

$ Led

i

98

on

B1H

5V

41H

5V



Addr_MSB

Read_data

Read_data

{Generate sound Beep

beep

beep

PUSH

MOV

ouT

MOV

IN

POP

RET

PROC

PUSH

PUSH

MOV

MOV

INT

POP

POP

RET

ENDP

DX
DX,0301H
DX,AL

DX

DX,0304H
AL, DX

DX

1 time
NEAR
AX

DX
AH,02
bL,07
21H

DX

AX

100
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Delay1 PROC NEAR
PUSH CX
MOV CX,0080H
LP: LoOP LP
POP CX
RET
Delay1l ENDP
T T T T T T T T T e e e
Delay2 PROC NEAR
PUSH CX
PUSH BX
MoV BX,0010H
LP2: MOV CX,0FFFH
LP1: LOOP LP1
DEC BX
JNZ LP2
POP BX
POP CX
RET
Delay?2 ENDP
T T T T T e e
CE_Ready PROC NEAR
PUSH DX
MOV AL,00000001B s AL = 0O1H
MOV DX,0305H 3 Vecp = 5v



{Blank Prom

Blank_ck4

sDisplay

vet1l:

next1:

ouT
POP

RET

Checker
PROC
PUSH

GotoXY

Display
CALL
CALL
CALL
CALL
CMP
JNE
MOV
MOV
CALL
MOV
CALL
MOV
CALL
CALL

CMP

DX,AL

DX

NEAR
CX

18,00

insert prom message

blank_msgl
cursor_out
Relay_on
CE_Ready
read_key
AL,ODH
yetl
CX,_Counter
BX, 0000H
Led_on
AL,BL
Addr_LSB
AL,BH
Addr_MSB
read_dats

AL,11110000B

Led

of f

s key RETURN

t{ Loop Counter

1 Base Address

if AL=FOH mean blank

102



_ok1:

_errorl:

next2:

Blank_ck4

JNE

INC

CALL

LOOP

CALL

JMP

CALL

POP

RET

sBlank Prom Checker

Blank_ck8

sDisplay

vet2:

PROC

PUSH

GotoXY
insert prom

Display

CALL

CALL

CALL

CALL

CMP

JNE

MOV

MOV

CALL

_errorl
BX
Delay1
next1

blank_ck1

next2
blank_ck2

CX

NEAR

CX

18,00
message
blank_msgl
cursor_out
Relay_on
CE_Ready
read_key
AL, ODH

vet?2

CX,_Counter

BX,0000H

Led_on

icheck blank ok

tcheck blank error

$ key RETURN

{ Loop Counter

t Base Address

103
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next3: MOV AL,BL
CALL Addr_LSB
MOV AL,BH
CALL Addr_MSB
CALL read_data
CMP AL,00000000B $if AL=00H mesn blank
JNE _erroré
INC BX
CALL Delay1
LOOP next 3
_ok2: CALL blank_ck1l - scheck blank ok
JMP next4
_errord: CALL blank_ck?2 scheck blank error
next4: POP CX
RET

Blank_ck8 ENDP

blank_ckl1 PROC NEAR
$Blank Check '0OK*
GotoXY 18,00
CALL Led_off

Display blank_msg?2

CALL Cursor_out
CALL read_key
CALL Relay_off

CALL ClrScr4
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blank_ck2 PROC NEAR
$tBlank Check ‘'ERROR'
CALL beep
GotoXY 18,00
CALL Led_off

Display blank_msg3

CALL Cursor_out
CALL read_key
CALL Relay_off
CALL ClrScr4
RET

blank_ck2 ENDP

prom_type PROC NEAR
$Display type of bipolar prom
Display prom_select
iSet cursor position at Select type = ?
s1at row 16 col 20

GotoXY 16,20

Accept: CALL read_key
CMP AL,31H s key NO., 1
JNE Acceptl

CALL prom_pos
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Display proml
CALL Row3_Col165

Display Length_000

MOV _Contain, O0H
MOV _Prom_type,01H
MOV length,01H
MOV _Counter,0020H
MOV _size,08H
JMP finish
Acceptl: CMP AL,32H 1 key NO., 2
JNE Accept?2
CALL prom_pos

Display prom2
CALL Row3_Col65

Display Length_000

MOV _Contain, O0H
MOV _Prom_type,02H
MOV _length,01H
MOV _Counter,0020H
MOV .size,08H
JMP finish
Accept2: CMP AL,33H $tkey NO. 3
JNE Accept3
CALL prom_pos

Display prom3

CALL Row3_Co165
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Display Length_000

MOV _Contain, O0OH
MOV _Prom_type,03H
MOV _length,02H
MOV _Counter.OldOH
MOV _size,04H
JMP finish
Accept3: CMP AL,34H s key NO. 4
JNE Accept4
CALL prom_pos

Display prom4
CALL Row3_Co165

Display Length_000

MOV _Contain, O0OH
MOV _Prom_type,04H
MOV _length, 02H
MOV _Counter,0100H
MOV _size,04H
JMP finish
Accept4: CMP AL, 35H s key NO. 5
JNE Accepth
CALL prom_pos

Display prom5
CALL Row3_Co165
Display Length_000

MOV _Contain, O0OH



Accepth5:

Acceptb6s

MOV

MOV

MoV

MOV

JMP

CMP

JNE
CALL
Display
CALL
Display
MOV

MOV

MOV

MOV

MOV

JMP

CMP

JNE
CALL
Display
CALL
Display
MOV

MOV

MOV

_Prom_type, O5H
_length,03H
_Counter, 0200H
_size,04H
finish

AL, 36H s key NO.
Accept6
prom_pos

prom6
Row3_Col165
Length_000
_Contain, OOH
_Prom_type,06H
_length,03H
_Counter, 0200H
_size,04H
finish

AL, 37H s key NO.
Accept?7
prom_pos

prom7
Row3_Co165
Length_000
_Contain, OO0OH
_Prom_type,07H

_length,02H

6

7
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Accept7:

Accept8:

MOV

MoV

JMP

CMP

JNE
CALL
Display
CALL
Display
MOV

MOV

MOV

MoV

MOV

JMP

CMP

JNE
CALL
Display
CALL
Display
MOV

MoV

MOV

MOV

MOV

_Counter,leOH
_size,08H

finish

AL, 38H skey NO.
Accept8

prom_pos

prom8

Row3_Co165

Length_000
_Contain, O0OH
_Prom_type,08H
—length,03H
_Counter,0200H
_size,08H

finish

AL, 39H s key NO.
Accept8

prom_pos

prom8

Row3_Co165

Length_000

—Contain,O0OH

_Prom_type, 09H
_length,04H
_Counter,0800H

.size,04H

108



JMP
Accept9: JMP
finish: RET

prom_type ENDP

finish

Accept

$Set cursor at row 03 col

Row3_Col165 PROC
GotoXY
RET

Row3_Col165 ENDP

ClrScr1 PROC

iClear all of the screen & set cursor position at (RO CO0O)

MOV

MOV

MOV

MOV

MOV

MOV

MOV

INT

MOV

MOV

MOV

NEAR

03,65

NEAR

AH,6
AL,O
CH,O

CL,O

DH, 24

DL, 78

BH, 7
10H
AH,2
DH, O

DL, O

65

iScroll page up function

s Number of 1line
$Row NO.O

sCol NO.O

sUpper left

s Row NO.,24

$Col NO.79

$ Lower right
{Attribute normal
sCall Bios

1Set cursor position
s Row NO.O

$1Col NO.O

110



ClrScri

CilrScr2

MOV BH, O
INT 10H

RET

ENDP

PROC NEAR

t1Page O
sCall Bios
$ Return back

$End of subroutine

;Clear_Screen under head of MAIN MENU:

ClrScr2

Clrscr3

MoV AH, 6
MOV AL,O
MOV CH, 5
MOV CL,O
MOV DH, 24
MOV DL,79
MOV BH,7
INT 10H
MOV AH, 2
MOV DH, 5
MOV DL, O
MOV BH, O
INT 10H
RET

ENDP

PROC NEAR

$Scroll page up function

$ Number of line

$ Row NO.5

3Col NO.O

;Upper left

s Row NO.24

$Col NO.789

st Lower right
$Attribute normal
sCall Bios

$Set cursor position
$Row NO.5

sCol NO.O

sPage O

$Call blOS
iReturn back

$ End of subroutine

111



iClear screen under Command ?

112

MOV AH, 06
MOV AL, 00
MOV CH, 21 s Row 21
MOV CL,00 $sCol 00
sUpper left
MoV DH, 24 s Row 24
MOV DL,79 3Col 79
i Lower right
MOV BH,07 itAttribute normal
INT 10H
iSet cursor position at row 18,col 14
GotoXY 18,14
RET
ClrScr3 ENDP
i
Clrscr4 PROC NEAR
MOV AH, 06
MOV AL,00
MOV CH, 18 $ Row 18
MoV CL,00 $Col OO
sUpper left
MOV DH, 24 $ Row 24
MoV DL, 79 31Col 79
s Lower right
MOV BH,07 sAttribute normal



113

INT 10H

iSet cursor position at row 18,col 00
GotoXY 19,00
Display Command

$1Set cursor position at row 19,col 14
GotoXY 19,14

CALL Selection

ClrScr4 ENDP

tRead the character from keyboard buffer

read_key PROC NEAR
MOV AH, O $ Read keyboard function
INT 16H sCall Bios

iValue in AL is a ASCI] code
$1f no character in buffer'this function is wait until keypressed

{Convert any low case to upper case

CMP AL, 'a’

JB _not s Not Convert

CMP AL, 'z"

JA _not $ Not Convert

SUB AL, 'a'-"A" sConvert to upper case
_not: RET t Return back
Read_key ENDP

CODE ENDS



DATA

HEX_ _buffer
_Save
_Result
_Prom_type
_length
_Contain
_handle
_Counter
_size
_filename
messege
files
filecount
ten

fcb

buffer
Crlf
blank
blank1
Command

Drivel

Drive2
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SEGMENT

DB 4096 DUP (2

DB ?

DB ?

DB ? stype of bi_prom

DB ? $length of bi_prom 2 byte
DB ?

Dw ?

Dw ? $load CX to _Counter
DB ? sProm size 4 - 8 bit
DB 15,17 DUP (0)

DB ‘NO File(s)','s"

DB 0

DB 0

DB 10

DB 1, 1222222922222 idrive#,wile card

DB 25 DUP (2)

DB 128 DUP (?)

DB 13,10, 's"

DB ! $'

DB ’ $!

DB ! Command 7?8

DB 'Volume in drive A is BPROM_PROG',13,10
DB 'Directory of A:\',13,10

DB ! 'y13,10,'s"

DB 'Volume in drive B is BPROM_PROG',13,10



Drives3

key_press
blank_msgl

blank_msg2

blank_msg3

_data_msgl

_data_msg2

_data_msg3

_data_msg4

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB
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'Directory of BseN',13,10

! 'y13,10,'s$"

'Volume in drive C is BPROM_PROG',13,10
'Directory of C:\',13,10

! 's13,10,'$!

! 'y13,10,13,10

'Type any key to continue 1r,'¢!

! 'y13,10

'‘Insert PROM into socket then press (RETURN)'

L 'y13,10

' Result: BLANK CHECK - OK - '¢13,10
d 'y 13,10

' Type any key to continue 1','¢"

! '413,10

'Result: BLANK CHECK — ERROR - ",13,10

- 'y13,10

' Type any key to continue 1t,'¢
¢ ', 13,10

'Insert original PROM and then press (RETURN)'

! 'y13,10

'Result: READ PROM DATA - OK -- 'y13,10
! 'y13,10

' Type any key to continue 11,'¢

! '$13,10

‘Insert PROM VERIFY and then press (RETURN)'

! 'y13,10



_data_msg6

_data_msg7

_data_msg8

Programing

—_output_msg

118

DB 'Result: PROM VERIFY - 0K - 'y13,10
DB ! 'y13,10

DB v Type any key to continue !','$"
_data_msg5 DB ! 'y13,10

DB 'Result: PROM VERIFY - ERROR - ',13,10
DB ! '$13,10

DB ' Type any key to continue {','s$"’

DB ' ‘913,10

DB ‘Insert PROM to socket then press (RETURN)'
DB - 'y13,10

DB ‘Result: PROM PROGRAM - 0K - 'y13,10
DB [ 'y13,10

DB iy Type any key to continue !','s"’

DB K ‘413,10

DB ‘Result: PROM PROGRAM - ERROR - ',13,10
DB . 'y13,10

DB ! Type any key to continue !','$"’

DB 'Now ! Programing... PR

DB ! 'y 13,10

DB ' SAVE BUFFER DATA TO DISK FILE',13,10
DB ! 'y13,10

DB 'BUFFER STARTING AT = (3000:0000)',13,10
DB ! 'y 13,10

DB ! ENTER FILE NAME = ','¢"

_input_msg DB ' 'y13,10

DB

' LOAD DISK FILE TO BUFFER',13,10



_Disk_faili

_Disk_fail2

_load_ok

_save_ok

Intro

_Shell_msg¢
Filenamel
Filename?2

Para_block
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DB ! 'y13,10

DB "BUFFER STRATING AT = (3000:0000)',13, 10

DB ! 'y13,10
‘DB ! ENTER FILE NAME = ','¢"

DB ! 'y13,10

bB ' Result: CANNOT SAVE FILE ',13,10

DB ! 'y13,10

DB ' Type any key to continue 1','s!

DB Y 'y13,10

DB ! Result: FIND NOT FOUND 'y 13,10

DB ! 'y13,10

DB i Type any key to continue { Q8§

DB ' 418,10

DB ‘Result: LOAD FILE -~ OK -',13,10

DB ! 'y 13,10

DB ! Type any key to continue tr,'s!

DB \ 'y138,10

DB ' Result: SAVE FILE - 0K - ',13,10

DB ! 'y13,10

DB 'Type any key to continue 1','¢’

DB '‘Memory buffer starting address at 3000: 0000
DB T e e e e '
DB 'Type EXIT to return to BPROM Programing... !
DB 'COMMAND.COM', 0

DB 'DEBUG.COM',0

Label Word



PR1

PR2

PR3

Cmd_buf

Keep_ss

Keep_sp

header1

header2

main_menu

Dw

Dw

DW

Dw

Dw

DW

DW

DB

DW

DW

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB
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0
offset Cmd_buf
?

SCH

6CH

0

o

'THE INDUSTRIAL TECHNOLOGY COMPUTER OF KMITL'
'"BIPOLAR PROM PROGRAMMER CARD ON THE IBM PC '
! '$13,10,'8$"

‘Current type = Use Card NO. buffer length =

X > > > > MAIN MENU < < < <',13,10

! 'y13,10

'‘fD] = DIR -———- Directory',13,10
'fR] = READ ----into buffer',13,10
‘Wl = WRITE----bipolar prom',13,10
'CB] = BLANK ---check',13,10

'Vl = VERIFY --with buffer',13,10

'LT] = TYPE ----of bipolar prom',13,10
‘fL]) = LOAD ----Disk file to buffer*',13,10
'[S] = SAVE ----buffer to Disk file',13,10



119

DB '[0) = 08 —-=-——-- Shell',13,10
DB 'C[MJ = MODIFY --buffer',13,10
DB 'fQ) = QUIT ----to MS-D0S',13,10
DB ' 'y13,10
DB d Command ?2','$'

prom_select DB ' 'y13,10
DB 'C1]3 = N82S23F ( 0082 X 8 bit »',13,10
DB 'L2] = NB82S123F ( 0032 X 8 bit )',13,10
DB '[31 = NB2S126F ( 0256 X 4 bit )>',13,10
DB ‘4] = N82S129F ( 0256 X 4 bit )',13,10
DB ‘L5] = NB2S180F ( 0512 X 4 bit )',13,10
DB ‘[6) = NB2S131F < 0512 X 4 bit )',13,10
DB 'C71 = NB2S135F ( 0256 X 8 bit )',13,10
DB ‘L83 = NB2S147F ( 0512 X 8 bit )',13,10
DB ‘[93 = NB2S185F ( 2048 X 4 bit )',13,10
DB ! 'y13,10
DB N Select type = 2','s!

proml DB *NB82S23F Use Card NO.6','$"’

prom?2 DB *N82S123F Use Card NO.6','$’

prom3 DB 'NB2S126F Use Card NO.1','$"

promé4 DB *N82S129F Use Card NO.1','s$"’

prom5 DB *N82S130F Use Card NO.5','s$'’

prom6 DB - 'NB82S131F Use Card NO.5','$"

prom7 DB 'NB2S135F Use Card NO,3','$"’

prom8 DB 'NB2S 147F Use Card NO,2','$"

prom9 DB *NB2S185F Use Card NO.4','s"'
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Length_000 DB ‘0000, 's"
Length_123 DB ‘0032, '8!

Length_128 DB '0256','s!

Length_131 DB '0512', '8!

Length_185 DB '2048','$"

DATA ENDS

T e e e
STACK SEGMENT STACK

Dw 100 DUP(?)

TOP Dw 0

STACK ENDS

END
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Signetics

Bipolar Memory Products

DESCRIPTION

The 82S23 and 82S123 are field pro-
grammable, which means that custom
patterns are immediately available by
following the Signetics Ganeric | fusing
procedure. The 82523 and 825123 de-
vices are supplied with all outputs at
logical Low. QOutputs are programmed to
a logic High level at any specified ad-
dress by fusing & Ni-Cr liny matrix.

These devices include on-chip decoding
and 1 chip enable input for memory
expansion. They feature either Open
collector or Three-state outputs for opti-
mization of word expansion in bused
organizations.

Ordering information can be found on
the following pages.

The 82523 and 8252123 devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specificauons and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

82523
825123

256-Bit TTL Bipolar PROM

Product Specification

FEATURES
o Address access time: 50ns max

e Power dissipation: 1.3mW/bit typ
e {nput loading: ~100pA max

e On-chip address decoding

e One chip enable input

e Output options:
- N82S523: Open collector
~ N82S123: Three-state

o No separate fusing pins

o Unprogrammed outputs are Low
levei

e Fully TTL compatible

APPLICATIONS
e Prototyping/yolume production

e Sequential controliers
e Format conversion

e Hardwired algorithms
¢ Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE

o, R 7€) vee
0, (2] %] CE
0, [T] E Ag
of] O fia

AND
osB] oo [E4
o [€] [11) 44
o7 ‘: 1] A9
Gno [3 [v] o4
TOP VIEW
CD010a28

O]
400
ADORESS ! 1:32
UKES  } OECODER
i
A O—t—

32 x 8 MATRIX

2l
%

8 OUTPUT DRIVERS

SEERRER

Oy 02 03 04 05 Og Oy Oy
Alnanads
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Signeiics Bipolor Memory Products

Progduct Specification

256-Bit TIL Bipolar PROM (32 x 8)

82523, 825123

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

NB2523 N « NB2S123 N

Plastic Small Outhne
300mil wide 16-pin

NB2S23 D » N825123 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Supply voltage +7 Vo
Vin Input’ voltage +55 Ve

Output voltage
Vow High (82523) +55 Vec
Vo Off-state (825123)

Temperature range
Ta Operating 01t +75 °C
Tstg Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C KTy, S +75°C, 4.75V KV £5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max
input voltage )
Vi Low Vee = 4.75V 0.8 v
Vi High Vee = 5.25V 2.0
Vie Clamp L Ly = =12mA -1.2
Output voltage CE = Low
Voo Low fouT = 16MA 0.45 v
Vor High lout = -2mA 24
Input current
" Low Vin = 0.45V -100 HA
- High Viy = 5.5V 50
Output current
low Leakage (82523) TE = High, Vout = 5.5V 40 HA
loz Hi-Z State (825123) CE = High, Voyut = 5.5V 40
TE = High, Vout = 0.5V -40
los Short circuit (825123)° TE = Low, Vour = OV, High stored -15 -90 mA
Supply current
Ve = 525V 96 mA
Capacitance CE = High, Vee = 5.0V
Cin Input Vin = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Pioducts

256-Bit TIL Bipolar PROM (32 x 8) ‘ - 828523, 825123

AC ELECTRICAL CHARACTERISTICS Ry = 4700, Ry = 1kQ, C_ = 30pF, 0°C < T) < +75°C, 4.75V € Vg < 5.25V

LIMITS
PARAMETER . TO FROM UNIT
: Min Typ® Max
Access time* i
Taa Output Address : 45 50 ns
Tce Output Chip enable 35
Disable time®
Teo Output Chip enable 35 ns
NOTES: /
1. Positve current is defined as into the terminal referenced.
2. Ali voltagas with respect 1o % ground inal,
3. Duration of short circuit should not excead 1 second.
4. Tested at an address cycie tmy of Tusec.
S. Typical values are at Ve = 5V, Ty = 25°C.
6. Moaswad at a dolta of 0.5V from Logic Level with R, = 75082, R, = 7502 and Cy = SpF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vce
T v30v
ADDRESS ><1£
Ot Ay ov
o—1a, osf—o Vec 2oV
O—14z s 3 13v 15V
014, - ov
4 our Tee ~~ Teo—|
BT i —— = Vou
[ 0,-05 | M2
AT St UNCLUDES SCOPE AND 425123
zI 1G CAPACITANCE) - —
O—{CE o LN VYS, ||, B A Y aAaNNSLSL
! = = 040y {uv ;buv
GHD 82523 ~=voL
L o
= TCmd1§
Al inputs: § = = 5ns (10% 30 S0%)
All AC parameiers are Measwed &t 1.5V unless Oiherwise specthed.




Signefics

Blpolar Memory Products

DESCRIPTION

The 825126 and 825129 are field pro-
grammable, which means that custom
patterns are immediately available by
. following the Signetics Generic | fusing
procedure. The 82S126 and B82S129
devices are supplied with all outputs at
logical Low. Outputs are programmed to
a logic High level at any specified ad-
dress by fusing the Ni-Cr link matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. They feature either
Open collector or Three-state outputs
for optimization of word expansion in
bused organizations.

Ordering information can be found on
the following page.

The 828126 and 82S129 devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825126
825129

Product Specification

FEATURES
® Address access time: 50ns max

e Power dissipation: 0.5mW/bit typ
e Input joading: ~100pA max

o On-chlp address decoding

e Two chip enable Inputs

e Output options:
~ N82S5126: Open collector
- N82S129: Three-state

o No separate fusing pins

e Unprogrammed oltputs are Low
level

e Fully TTL compatible

APPLICATIONS
¢ Prototyping/volume production

e Sequential controllers
e Microprogramming

e Hardwired algorithms
e Control store

e Random logic

o Code conversion

1K-Bit TIL Bipolar PROM

PIN CONFIGURATION

D, N PACKAGE
A 0] €] vee
Ag (E3 (2] a7
“& 5 B &5
s anp [T
s [E] soL [do,
A [€] 1] 0,
A L2 [15) 0y
ano 8 (5] 0,
~TOP VIEW
ns

Ay O———

ADDORESS
LINES

Ay O—t—er

]
' 132
: lDECODER

32 2 32 MATRIX

Ay O

12 . At} A ]

Ay O

MuXx MUx MuX MUx

4y O

| I N

4 0UTPUT DRIVERS
R N
o, [ 0y 04
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Signefics Bipolar Memory Pioducts

Product Specificotion

- 1K-Bit TIL Bipolar PROM (256 x 4)

825126, 825129

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mit wide 16-pin

N82S126 N « NB2S129 N

Plastic Small Outline
300mil wide 16-pin

N825126 D « N82S129 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Veo Supply voltage +7 Ve
Vin input voltage +55 Vac

Output voltage
Vow High (825126) +55 Ve
Vo Off-state (825129) +55

Temperature range
Ta Operating 010 +75 °c
Tsra Storage -85 to +150

DC ELECTRICAL CHARACTERISTICS

0°C € TaA < +75°C, 4.75V & Vg < 5.25V

LIMITS
PARAMETER TEST CONDITIONS'?2 UNIT
Min TypS Max
Input voltage ’
Ve Low 0.8 v
Vin High 2.0
Vic Clamp Iin = —12mA -1.2
OQutput voltage CE, = Low
Voo Low lout = 16MA 0.45 \'
Von High (825129) louT = ~2.0mA 2.4
Input current
W Low Vin = 0.45V -100 A
t High Vi = 5.5V 40
Output current
low Leakage (82S126) CE, or CE, = High, Vour = 5.5V 40 A
oz Hi-Z Stals (825129) CE, or TE, = High, Vout = 5.5V 40
CE, or TE; = High, Voyr = 0.5V -40
los Short circuit (825129)° TE; 2 = Low, Vour = OV, Stored High -15 -70 mA
Supply current ) mA
lec Ve = 5.25V 120
Capacitance CE, or CE; = High, Vcc = 5.0V
Cw Input Vin = 2.0V 5 pF
Cour Qutput Vout = 2.0V 8
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Signetics Bipolar Memory Products Product Specificotion

1K-Bit TTL Bipolar PROM (256 x 4) | 825126, 825129

AC ELECTRICAL CHARACTERISTICS R, =4709, R, = 1k, CL =30pF, 0°C <To K +75°C, 4.75V & V¢ < 5.25V

PARAMETER TO FROM MIN TYPS MAX UNIT
Access time!
Taa Output Address . 40 50 ns
Tee Output Chip enable 25
Disable time® ns
Tco Output Chip disable 25
NOTES:
1. Positive cuntent is defined as into the terminal referenced.
2. All vollages with resp. 0 patwork ground.
3. Dwauon of snort cwcwt should not excead 1 second.
4. Tostad at an aodress cycle ume of 1usec.
5. Typecal values are at Vee =5V, To = 25°C. B
6. Maaswed at 8 dalta of 0.5V from Loge Level with R, = 7500, R, = 75092 and C_ = SpF
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Yee
T v3ov
ADDRESS ><gv
O—=4g v ov
1 o 10v
ha— *
o—{4, 3 15v
O—ay 0y —o A, - ov
o144 o1 O cE—
O—14a, 03 —0 0y~ 0, \; 15v 15v
O—14¢ Oy—0 . Ci INCLUDES SCOPE AND U2SI26) b Y pp ] ~Vor
O—={a 2 G CAPACITANCE)
7 {0y~ 04 wiz ~—Von
O—=fa,
g = = (825129) —vo
€ eno t
L
B YaTon IS
All anpuls” § = L = 5ns(10% 1o H0%).
At AC paramotois &iv mudsured al 1.5V unless otherwise spacihed,
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Signetics

Bipolar Memory Products

DESCRIPTION

The 825130 and 825131 are field pro-
grammable, which means that custom
patterns are immediately available by
following the Signetics Generic | fusing
procedure. The standard 82S130 and
825131 are supplied with all outputs at
logical Low. Outputs are programmed to
a logic High level at any specitied ad-
dress by fusing the Ni-Cr link matrix.

These devices include on-chip decoding
and 1 chip enable input for ease of
memory expansion. They {eature either
Open collector or Three-state outputs
for optimization of word expansion in
bused organizations.

Ordering information can be found on
the folowing page.

The 825130 and 825131 devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signatics Mil-
itary Data Book.

BLOCK DIAGRAM

825130
825131

2K-Bit TIL Bipolar PROM

Product Specification

FEATURES
® Address access time: 50ns max

® Power dissipation: 0.3mW/bit typ

* Input loading: ~100pA max

® On-chip address decoding 2
® One chlp enable Input

e Output options:
- N82S130: Open collector
-~ N82S131: Three-state

® No separate fusing-pins
® Unprogrammed outputs are Low
leve!

e Fully TTL compatible

APPLICATIONS
® Prototyping/volume production

e Sequential controllers
® Microprogramming

¢ Hardwlred algorithms
e Control store

¢ Random logic

e Code conversion

PIN CONFIGURATION

¢ [1]
As (]
A ER
Ay [1]
e
A [4]

a3
GND

D, N PACKAGE

TOP VIEW

Ay i

ADDRESS 32
LINES DECODER

i
:

]

2n 84

Ao 0——

uié 116 116 rie

Ay O—

Mux aMux MUX MUX

Aq O—
ajo—

[T 1T

4 OUTPUT DRIVERS

IR

Sanamars
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TTL Bipolar PROM (512 x 4)

825130, 825131

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

NB25130 N « N82S131 N

Plastic Small Outline
300mil wide 16-pin

NB25130 D « NB2S131 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Supply voltage +7 Vae
Vin Input voltage +55 Ve

Output voltage
Vou High (825130) +55 Ve
Vo Ofi-state (83S131) +5.5

Temperature ranga
Ta Operating 0to +75 *C
Ts1a Storage -65 1o +150

DC ELECTRICAL CHARACTERISTICS 0°C<To< +75°C, 4.75V < Voo < 5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ? Max
Input voltage
\ /% Low 0.8 v
Vi High 2.0
Vic Clamp In=<-12mA -1.2
Output voltage CE = Low
Voo Low lout = 16MA 0.45 v
Vo High (828131) lout = ~2mA 24
input current
Iy Low Vin = 0.45V -100 pA
In High Vin = 5.5V 40
Qutput current
low Leakage (825130) TE = High, Vourt = 5.5V, 40 HA
loz Hi-2 State (825131} CE = High, Voyr = 5.5V 40
CE = High, Vgyr = 0.5V -40
los Shont circuit {825131)° CE = Low, Vour = 0V, Stored High -15 -70 mA
Supply current
Ve = 5.25V 140 mA
Capacitance CE = High, Ve = 5.0v
Cin Input Vin = 2.0V 3 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products FIOQUCT St s

2K-Bit TIL Bipolar PROM (512 x 4) .7 825130, 825131

AC ELECTRICAL CHARACTERISTICS R, =470Q, Ry = JkS2, C = 30pF, 0°C K Ty < +75°C, 4.75V < Vo < 5.25V

LIMITS
PARAMETER T0 FROM UNIT
Min Typ® Max
Access time! .
Taa Output Address 50 ns
Tece Output Chip enable 30
Disable time®
Teo Output Chip disabie 30 ns
NOTES:
1. Posibve cument'is defined as nto the terminal referenced.
2. Al voltagas wilh respect 10 network ground.
3. Duration of shodt circuit should not exceed 1 second.
4. Tested at an adaress cycle tme of 1 usec.
§. Typical values are at Voo = 5V, Ty = 25°C.
6. Maasurad at a gelta of 0.5V from Logic Level with Ry = 75012, Ry = 7500 and Cy = 5pF
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
T +30V
ADDRESS ¥ 1.5V
o v X .
o—a, cc
— + 30V
O—|4; b 1.5V 15V
0143 6 —o Ay ov
O—14As 0z—0 YeE— Teo ~f
out \
O—ag 03—o0 Oy~ 0, K15V 15V
“ i 5.5 CLINCLUDES SCOPE AND WS T — ~Vou
: & 2 3G CAPACITANCE) v
O 0;-0 e Hi2 oH
Ay ®25131) v
e oL
€€ onp
-L W dadeds
- TS
AN npuls | = = 503 {(10% 0 Sus). Al AC parameters are measured a1 1.5V unless olnerwse specihed.
Read Cycle
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Signetics

Bipolar Memory Products

DESCRIPTION

The 825135 is field-programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing progedure.
The standard devices are supplied with
all outputs &t logical Low. Outputs are
programmed to a logic High level at any
specified address by tusing the Ni-Cr link
matrix.

The 825135 includes on-chip decoding
and two chip enable inputs for ease of
memory expansion, and features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

The 828135 devices are also processed
to military requirements for operation
over the military temperature range. For
specifications and ordering information
consult the Signetics Military Data Book.

BLOCK DIAGRAM .

825135

-

2K-Bit TIL Bipolar PROM

Product Specitication

FEATURES
e Address access time: 45ns max

o Power dissipation: 329uW/bit typ
e Input loading: ~100pA max

e Two chip enable Inputs

e On-chip address decoding

e No separate fusing pins

e Fully TTL compatible

e Outputs: Three-state

e Unprogrammed outputs are Low
level

*APPLICATIONS
e Prototyping/volume production

e Sequential controliers
o Microprogramming

e Hardwired algorithms
e Control store

o Random logic

e Code conversion

v

PIN CONFIGURATION

D, N PACKAGE
4o[1] %) Vee
T3 [35) A7
423 [19) 4
43[4 (1) A
A7) DIp %) &,
° AND —

T osor [HE
02 (7] [11) 0
o (3] 3] 0
O4fe EO‘
GND [0 EO;
TOP VIEW
¢ v

1]
‘3O—T———. :
[]
154 (]
apomess | ' 32 % B4 MATRIX
UNES : DECODER :
i !
N T T
o
Aﬁc 14| 14 14 T4 ] 14 14 14 ] 14
MUXIMUX | MUX | MUX]uX! Mux | Mux] MU,
A0

ITITTITTIT

8 THREE-STATE DRIVERS

BEEERER

0 0 O3 04 O O5 07 O
OUTPUTLINES

[FreTv Y
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Signetics Bipolar Memory Products

Pioduct Specification

2K-Bit TTIL Bipolar PROM (256 x 8) 825135
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 20-pin NB2S135 N
Plastic Small Outline 4
300mil wide 20-pin NESIRR
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Power supply voltage +7 Vee
Vin {nput voltage +5.5 Vac
Output voltage )
Vo Oft-state +55 Vac
Temperature range
Ta Operating 010 +75 °C
Ts16 Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0'C< T, < +75°C, 4.75V & Ve £5.25V
i LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max
input voltage
Vi Low Ve = 4.75V .80 v
Vin High Vee = 5.25V 20
Vic C!amp hn = -12mA -1.2
Output voltage
Vou Low lout = 9.6mA .50 v
Vor High CE,.CEz = Low, loyt = -2mA, High stored 2.4
Input current
Iy, Low ) Vin = 0.45V 100 KA
(™ High Vin = 5.5V 40
Output current
toz Hi-Z State CE,.CE; = High, Vout = 0.5V -40 my
1.CEz = High, Voyr = 5.5V 40
los Short circuit® TE,.CE; = Low, Vout = 0V, One Stored -15 =75 mA
Supply current
Ve = 5.25V 135 150 mA
Capacitance Vee = 5.0V, TE = High
Cin Input Vin = 2.0V 5 pF
Cout - Output Vout = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TIL Bipolar PROM (256 x 8)

825135

AC ELECTRICAL CHARACTERISTICS R, =270, R, = 6008, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vee € 5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typs Max
Access time*
Tan Output Address 40 45 ns
Tee Qutput Chip enable 20 25
‘Disable time®
Tco Output Chip disable 20 as ns
NOTES:
1. Posiive cuirent is delined as into tho terminal relerenced.
2. A voltages with raspect 10 d
3. Dunbonolshoﬂcvamshouldmlueoeaiucond.
4, Tested at an sddress cycle ume of Tusec.
5. Typocal values are at Voo = 5V, Ty = 25°C.
€. Measured at & dalta of 0.5V tiom Logic Level with Ry = 75080, R2-750.Q and c._ SpF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
o—] 4y ov
o—]a, Vee ADDNE59 15v
Az o ov
O—ef A [ CE,. CEz — +30v
Aa 1 "‘l'o Ry 15V 15V
4 pur | ’ . ov
o—14s H YCE ~ Teo
o—iAs Og}—o n cL P ;‘.zvon
o—i4a,y (INCLUDES SCOPE AND 1T .
o—{cE HIG CAPACITANCE) fo— Tas ——ei oL
_l - - Lo 119
CE2
GMD
= TCme ' §
All AC paramulors 810 Medswred a1 1.5V uniuss Olherwisy specified.
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Signetics

Bipolar Memory Products

DESCRIPTION

The 825147 and B2S147A are field-
programmable, which means that cus-
tom patlerns are immediately available
by following the Signetics generic { fus-
ing procedure. The standard devices are
supplied with all outputs at logical Low.
Outputs are programmed o a logic High
level at any specified address by fusing
the Ni-Cr link matrix.

The B2S147 and 82S147A includes on-
chip decoding and one chip enable input
for ease of memory expansion, and
features Three-state outputs for optimi-
zation of word expansion in bused orga-
.nizations.

Ordering information can be found on
the following page.

The 825147 and 82S5147A devices are
also processed to military requirements
for operation over the military tempera-
ure range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825147
825147A

4K-Bit TIL Bipolar PROM

Product Specification

FEATURES

® Address access time:
- N825147: 60ns max
- N82S147A: 45ns max

e Power dissipation: 625mW typ

e Input loading: =100uA max

e One chip enable Input

e On-chlp address decoding

® No separate fusing pins

e Fully TTL compatible

® One chip enable Input

e Outputs: Three-state

e Unprogrammed outputs are Low
level

APPLICATIONS
e Prototyping/volume production

o Sequential controllers
e Microprogramming

e Hardwired algorithms
e Control store

¢ Random logic

e Code conversion

L]
A3 O~ !
4 i
ADDRESS i 64 » 64 MATRIX
ines oecooen | ! .
1
{
44 O 4 r
i
A 0—
A 141 3 “w 14 18 it} 11119
10 MUXIMUX ] MUX [ MUX ] suXx] mux | Mux]sox
A0~ N
&o- | \ 3 THREESTATE DRIVERS
O 0; 03 04 05 Oy 0; O
OUTPUT LINES
.08 s

PIN CONFIGURATION

D, N PACKAGE

[T %] vee
Ay [5_‘1 [19) Ay
4 @] [17] 4
“ pn B
off] sou [E)TE
03 (7] i) 04
03 [E] 13] 07
o 5] 12] 0
GND 3G 11 o5

T0P VIEW
oz
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Signetics Bipolor Memory Piooucts

Psoduct Specification

4K-Bit Bipolar PROM (512 x 8)

.825147, 825147A

ORDERING CODE

PACKAGES ORDER CODES

Piasuc Dual Inline
300mil wide 20-pin

NB2S5147 N « NB2S147A N

Piaste Small Outsine
300mi! wide 20-pin

N825147 D « NB2S147A D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Powar supply voltage +7 Vae
Vin Input voltage +55 Vac
Output voltage
Vo Off-staté +55 Vae
Taemperawre range
Ta Operating 010 +75 °Cc
Ts16 Storage ~65 10 +150

DC ELECTRICAL CHARACTERISTICS 0°C < To < +75°C, 4.75V < Vee & 5.25V

LIMITS
PARAMETER TEST CONDITIONS? UNIT
Min TypS Max
Input voltage
Vi Low 0.8 v
Vin High 2.0
Vic Clamp hn = - 12mA -0.8 -1.2
Output voltage CE = Low
Voo Low foyt = 9.6mA 0.45 v
Vow High lout = -2mA 2.4
input current
e Low Vin = 0.45V -100 oA
i High Vin = 5.5V 40
Output current
1oz Hi-Z State TE = High, Vout = 5.5V 40 pA
CE = High, Vout = 0.5V -40
los Short-circuit® CE = Low, Vour = OV -15 -70 mA
Supply current
Ve = 5.25V 125 155 mA
Capacitance CE = High, Ve = 5.0V
Cin Input Vin= 2.0V s pF
Cour Output Vout = 2.0V 8
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Product Specification

4K-Bit Bipolar PROM (512 x 8)

825147, 82S147A

AC ELECTRICAL CHARACTERISTICS Ry = 2709, R; = 60082, C

L= 30pF, 0°C < Tp € +75°C, 4.75V € Ve & 5.25V

N82S147 N825147A
PARAMETER TO FROM UNIT
Min Typ® Max Min Typ® Max
Access time*
Taa Output Address 45 60 40 45 ns
Tce Output Chip Enable 20 35 20 30
Disable time®
Teo Output Chip disable 20 35 20 30 ns
NOTES:
1. Alt voitage vaeues 876 with ruspect 10 Network ground terminal.
2. Posiive currant 15 Qulinad as inlo the lormunal reteranced.
3. Duraton of the short circwt snould not excood 1 sucond.
4. Tested at an address cycle tme of 1usoc.
5. Typcal vaives are at Veg = 5V, To = 25°C.
6. Maaswred 8t @ dolla of 0.5V oM Log Lavel with Ry = 7509, R; » 7502 and C_ = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
o—14ag Lov
o—{a, Vece Aounzss:> 1.5v
a i oy
o—Jay 0, CE — + 3.0V
T° R eV 1.5V
=144 puy H ov
O—{4s ! Tce —~ Teo
o—] &g 04— €, (NCLUDES SCOPE S Wz mpvon
a Ay JIG CAPACITANCE) 0y-0 = L e
o—{ay fo——Taa Vou
E - - wHiallny
GND
= TOamiIs
A Inputs § = & = 5ns (10% 10 $0%).
A A AC paramelers aro moasweq al 1.5V uniass otherwse specied.




Signetics

Bipolar Memory Products

DESCRIPTION

The 825185 is field programmable,
which means that custom patierns are
immediately available by following the
Signetics Generic | fusing procedurs.
The standard 825185 is supplied with all
outputs at logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

This device includes on-chip decoding
and 1.chip enable input for memory
expansion. It features Three-state out-
puts for optimization of word expansion
in bused organizations.

Ordering information can be found on
the following page.

The 828185 devices are also processed
to military requirements for operation
over the military temperature range. For
specifications and ordering information
consult the Signetics Military Data Book.

BLOCK DIAGRAM

825185

8K-Bit TIL Bipolar PROM

Product Specification

FEATURES

® Low power dissipation:
50uW/blt typ

& Address access time: 100ns max

e {nput loading: ~100pA max

e On-chip address decoding

e No separate fusing plns

e Unprogrammed outputs are Low
level

® Fully TTL compatible

e One chip enable Input

e Outputs: Three-state

APPLICATIONS
e Sequential controllers

e Control store
® Random logic
e Code conversion

PIN CONFIGURATION

Aso—'——o
- 1
ADDRESS | 184
UNES : DECODER : €4 = 128 MATRIX
Appo—t—e r_.|1
Ao "1 a2 32 | 132 | 32
A H Mux | sux | wmux | sux
Py e P
| I
50—4 y— 4 THREE-STATE DRIVERS
04 03 O3 O4
OUTPUT LINES
B0 1S

N PACKAGE

A [T J8lvee
4 [7] [37) A7
] (18] A
A3 (@] [15] A9
= L iy
A [T] 73] 02
a[] 03
Ao [T] [11) 0,
aNo[e 10} c8

TOP VIEW
COoI1es
D PACKAGE

afT] (%) vee
L Ex [30] A7
a0 o
A [T [77]) A
ne[T] so-t 1] NC
a 5] 01
AT 3] 03
A fe] [13] 0
Aw[7] 7] 0,

GND [0 ) &g,

T0P VIEW
(=7 2% 11Y
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Signetics Bipokar Memory Pioducts

Product Specification

8K-Bit TIL Bipolar PROM (2048 x 4) 825185
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 18-pin NE25185 N
Plastic Small Outline
300mil wide 20-pin NG2s1e5 0
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vac
Vin Input voltage +55 Vo
Output voltage
Vo Ofi-state +5.5 Vac
. Temperature range
Ta ' Operating 0to +75 *C
Tstc Storage -65 10 +150
DC ELECTRICAL CHARACTERISTICS 0°C < Tp < +75°C, 4.75V < Voo € 5.25V
LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max
Input voltage'!
Vu . Low 0.8 v
Vi High 20
Ve Clamp Iy =-12mA -0.8 ~-1.2
Output voltage® TE = Low
Vou Low oyt = 16mMA ‘ 0.45 v
Vow High lout = -2mA 2.4
Input current?
[ Low Vin = 0.45V -100 KA
[ . High Vin = 5.5V 40
Output current
loz Hi-Z State CE = High, Vout = 0.5V, -40 pA
CE = High, Vout = 5.5V 40
los Shont circuit? . TE = Low, Vour = OV High stored -15 -70 mA
Supply current
lec Voo = 525V 90 120 mA
Capacitance TE = High, Vg = 5.0V
Cin input Vin= 2.0V 5 pF
Cout Output Vout = 2.0V 8




Signenics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (2048 x 4)

825185

AC ELECTRICAL CHARACTERISTICS R, = 2708, Ry =60052, C_ = 30pF, 0°C K Tp € +75°C, 4.75V K V¢ K525V

LIMITS
PARAMETER T0 FROM 3 UNIT
Min Typ® Max
Access time*
Taa Output Addrass 70 100 ns
Tce Output Chip Enable 30 40
Disable time®
Tco Output Chip disable 30 40 ns
NOTES:
1. All vollage values are with 1aspact to network ground ternunal.
2. Posiive current is Jofned as o (he termunal referencod.
3. Duravon of the short crcuit $hould not exceed 1 second.
4. Testod a1 an address cycle tme of 1usoc.
5. All typcal valuas are al Veg = 5V, Ta = 25°C,
6. Maaswed at a delta of 0.5V trom Logic Level with R, = 75082, R, = 75082 and C = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
vee
014 + 3.0V
O—=14, M ADDRESS ><uv
O—={4; ov
=143 o b0 Ry —_ +30V
o4, ' 3 15v 18V
o—=fag OUT ' ov
s L] oo Tce — Teo Vou
A7 Cy (INCLUDES SCOPE & 04 - Of — 2 Hi2
o—jrs R2 JIG CAPACITANCE) v
oO—=Ag fo—Tpa oL
“o o Ous 1]
TE OND
- - - A2 11 Y
Al nputs & = 4 = 5ns (10% 10 80%).
AlACpugmnwsucmouuocuuvmomuw
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LINEAR TYPES TL497AM, TL4S7Al, TL4A9TAC
INTEGRATED CIRCUITS SWITCHING VOAMGE REGULATORS

BULLLTIN NO. DL S 12422 JUNE 1976 RALVISED SLPTEMBER 1977

e All Monolithic ' .

e High Efficiency . .. 60% or Greater TLA97AM .. J
TL497AL, TL497AC ... . JOR N
e OQutput Current . .. 500 mA OUAL-IN LINE PACKAGE (TOP VIEW),
e Input Current Limit Protection
e TTL Compatible Inhibit Vee, s .?»'3'5- Hast l(cc“v'}m Ne (v.:'u'

e Adjustable Output Voitage MR W S s

1
o Input Regulation . .. 0.2% Typ St . l.;

SENSE

e Output Regulation ... 0.4% Typ
e Soft Start-up Capability >

description !
4 . 172v '
The TLA97A incorporates on a single monolithic chip r.‘ ,L;I_'—] '
all the active functions required in the construction 1 2 3 I § 6 ?
of a switching voltage regulator. 11 can also be used as CORt INVIBIY THIQ SUB  GND CATH  ANOOL
the control element to drive external components for ".:':.?“ :"-fa q< o
high-power-output applications. The TL497A was
designed for ease of use in step-up, step-down, or NC - No interna! connection
voltage inversion applications requiring high
efficiency.

A block diagram of the TL497A s shown in the above pinout. The TLA97A is a fixed-on-time variable-frequency
switching voltage regulator conuol circuit. The on time 1s programmed by a single external capacitor connected
between the frequency cantrol pin and ground. This capacitor, CT. is charged by-an internal constant-current generator
10 3 predetermined threshold, The charging current and the threshold vary propot tionally with V. thus the on time
remains constant over the specified range of input voltage (S to 12 volts). Typical on times for various values of CT are
as follows,

TIMING CAPACITOR, Ct (oF) 100 {150 [200 | 250 1350 | 400+ 500 | 7506 | 1000 | 1500 { 2000
ON-TIME (u3} 111165 19| 22| 26| 32§ 44| 56 80 120 180

The outp:ut voliage is programmed by an external resistor lac/der network {R1 and R2 in Figures 1, 2, and 3) that
attenuates the desired output voltage to 1.2 volts. This feedback voltage is compared to the 1,2.volt reference by the
high-gain comparator, When the output voltage decays below the programmed voltage, the comparator enabies the
oscillator circuit, which charges and discharges CT as described above. Ti:ie internal pass transistor is driven on during
the charging of CT. The internal transistor may be used directly for ewitching currents up 10 500 milliampers, 115
collector and emitter are uncommitted and it is current driven to allow operation from the positive supply voltage or
ground. An internal Schottky diode matched to the current characternistics of the internal transistor is 2lso available for
blocking or commutating purposes. The TL479A also has on-chip current-limit circuitry that senses the peak. currents in
the switching regulatcr and protects the inductor against saturation and the pass transistor against overstress. The
current limit is adjustable and is programmed by a single sense resistor, RCL. connected between pin 14 and pin 13.
The currentdimit circuitry is activated when 0.7 volt is developed across RCL. External gating is provided by the
inhibit input, When the inhibit input is high, the cutput is turned off.

Simplicity of design is a primary feature of the TL497A. With only six external components {three resistors, two’
capacitors, and one inductor), the TL497A will operate 1 nurerous voltage conveision applications {step-up, step-
down, invert) with as much as 85% of the source power deliered to the load. The TLAY7A replaces the TL497 in all
applications.

The TLA97AM is characterized for operation over the full military temperature range of —55°C 10 125°C, the TL497A1
13 characterized for operation from —25°C to 85°C, and the TL497AC tram 0°C 19 70°C.

TeEXAS INSTRUMENTS

INCORPORATED
SOST OFFICE BOR §C°" + DALLAS. TEXAS 78232
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TYPES TL497AM, TL497Al, TL497AC
SWITCHING VOLTAGE REGULATORS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Input voltage, VCC (see Note 1) . . . . . | e e e .o .o .o . 15v
Outputwoltage . . . . . . . . . . . . . .. ... ... . 3s5v
Comparatorinput voltage . . . . . . . . . . . . e . - . 5V
Inhibitinputvoltage . . . . . . . . . . . . . Coe . . . . .5v
Diode reversevoltage . . . . . . . . . . . . . . . . N .. 5V
Power switchcurrent . ., . . . . . . . o . . . . 750 ma
Diode forward current . . . . . . . . 750 ma
Continuous total dissipation at (or bclow) 25 C iwe -ait tempieratuie (\rc Note 2} . 1000 mw
Operating free-air temperature range: TL4STAM . . . | » - .o £5°C10 125 C
TL497AL L. Y . 225 Cr085 C
TLA97AC . . . . . . . . .. ooy Ny . . .. 0Cie70C
Storage temperature range . . . . y r . ~65"C 10 150°C
Lead temperature 1/16 inch from case 1or 60 scconds J narkage % 5 ; Lo, - . 300°C i
Lead température 1/16 inch from case for 10 seconds: N package . . . PR N - . 260"C

NOTES: 1. Atlvoltage velues except diode voltages are with respect 10 network ground 1ecniina!
.
2. For operation above 25°C free arr femperature, rater 10 Dis3iPation Desating Curves, ¥ igure | anit € oquee 111 1ane G0

recommended operating conditions

MIN MAX UNIT

Input voftage, Vj . . . . . | . 1 | N 4 5. € L) L ey 45 12 \Y
Output voltage: step-up configuration (scc anure 2) A Y == 1% X Vi+2 30 \Y
step-down configuration {sce Figure 3) O X o~y Vie¢ VI 1 v
negative regulator (see Figured) . . . . . . . . . = . ~Vyet -25 \
Power switchcurrent . . . . . . . . . . . A AN : . 500 mA
Diode forward current . By~ A . ¥ e 5 5 . 500 * mA

electrical characteristics at specified free-air temperature, Vy = 6 V (unless otherwise noted)

PAR £TE TEST NDITIONS TLA97AM, TL497A1 TLa87AC UNIT
ARAM A KONt v MIN  TYPI MAX | MIN TYP! MAX
High-level inhibit input voliage 25 C 3 2.5 ) v
Lowevel inhibit input voltage 25°C 0.6 0.8 v
Highdevel inhibit input current | Vi3 =5V . {Full range 0.8 LS 0.8 1.5 mA
Low-evel inhibit input current | Vi =0V Fult range 5 © 20 S 10 A
Comoarator reference voltsge Vi=d45Vio6 V Fullrange ! 194 120 1,26 { 1.08 120 132 v
Comoaerator input bias current Vy=bV p Full range 40 100 40 100 uh
. i 1o = 100 mA 25°C 013 0.2 0.13 0.2 v
Switch onstate voltege Vy=45V [16 = 500 mA |Full fonge 1 0.85
25°C 10 50 10 50
; . . A
Switch offstate current Vi 4.53 v, Vo: 30V Full songe 500 300 u
Currentdimit sense voliage Vee=6V 25 C 0.45 1 {045 1 v_ ]
fo = 10mA R F ull range 0.75 095 0.75  0.85
Diode forward voltage 1o = 100 mA Full range 0.9 1.1 0.9 1 v
Ig = 500 mA F ull range 133 1.2% 1.33 155
. 10 = 500 uA f ull range 30 v
Diode reverse voltage 0= 200 uA Full Tange 30
25°C 1 14 11 14
1 A
On-state supply current Foll ronge 6 5 m
" 6 9
Otisiate supply current 25°C § 9 - mA
. Full range n 10

trun ronge for TLEGTAM is —85°C to 125°C, for TLAGTAT 1 25°C 1085 C. and for TLA9TAL 15 0°C 10 70°C.
$ar ty- ical values sre ot Ty = 25°C.

TEXAS INSTRUMENTS

INCORPORATED
POAT OFFICE BOX $013 o CALLAR, TERAS 782227
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TYPES TLA97AM, TL497Al, TL497AC,
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA

.Y - ove DESIGN EQUATIONS
[] |
w u 3 0 - Vi - Vo
e Ipk - 21LOAD MdX |—m 41
e e \2
Vi
o L (pH) = —— tonlus)
) e« 7 "‘" lPK
L bt
T R { Choose L {50 to 500 pH), catculate
ton (25 10 150 ps)
1
BASIC CONFIGURATION * CTlph)= 12 tgnius)
(lpx < 500 mA) ’
PR e R1= (Vg = 12k

—O%

Y e R - .
3 ! o IpK

Vi
= lon|— lpk *+ 1
e CruF)=lon l;o PK LOAD:l

1
Al
Iy

e

| 2 3 a L 12en v
T T Z] ] RIPPLE (PK)
| D S W |
-
EXTENDED POWER CONFIGURATION
(USING EXTERNAL TRANSISTOR)
FIGURE 1—POSITIVE REGULATOR, STEPUP CONFIGURATIONS

O vo DESIGN EQUATIONS

o lpg =21 LOAD Mmax

Y1
T4l
4

V-V,
e L (uH)= 3 tonlus)
IpK :
pa . Choose L (50 to 500 pH). calculate
BASIC CONFIGURATION ton {10 to 150 us)
fpy < 500 mA)
. CT(QF) = 12 1onlus)
oS e ) . o e Ri=(Vo- 1.2}k
Y t 05V
“ o '1 : L1 - ° RCL =
. IPK g
b e
3 e .« 7 . t l:v'—vo Ipk + 'LOAD]
[ -l . CF(yF) = lon| ——
?ql L+_-A vo
3 VRIPPLE(PK)

EXTENDED POWER CONFIGURATION
(USING EXTERNAL TRANSISTOR)

FIGURE 2—POSITIVE REGULATOR, STEP-DOWN CONFIGURATIONS

TEXAS INSTRUMENTS

NCORPORATE
POST OFFICE BOX $013 « DALLAS, TEXRAS 74332



145

TYPES TL497AM, TL497AI, TL4STAC
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA

o
j I 1 I & DESIGN EQUATIONS

"2

Vot
Teer —4 K G o lpg 21L0OAD Max |1 4 ——

Vi

"o

Vi
L '_i_‘ QO v e [ (uH) Wl(,n(ps)

—
hY1
PAl

2

1
BASIC CONFIGURATION
(lpg < 500 mA)

wo— .fl . o CrlnF) = 12 15,{us)
!___] ' « R2-{Vg- 121k
2]

L 0.5v

oo — Ao = L C Ty
' a1 e s 8 t -—Vl | 4
[ L[ \ e CguF} = ton Vo PK * 1LOAD

VRIPPLE(PK)

Choase L {50 10 500 pH), caleatate
Lon (2510 150 us)

Ls

ix 3
EXTENDED POWER CONFIGURATION
{USING EXTERNAL TRANSISTOR)

FIGURE 3-INVERTING APPLICATIONS

. Vi O— T NG, Ovo

€l it
3Temm iec
e _\
v |
‘_‘] s et i,
-L fiminnyg

Tiasy

T ==

EXTENDED INPUY CONFIGURATION WITHOUT CURRENT LIMIT

vy O~ M ICeng () vo -
ot DESIGN EQUATIONS
rree _ VBE(an)
L1 CI. T e —
PR ILIMIT(PK)
Rl = —
, 'BtQ2)

R2 = (VRgG - 1) 10 k2

T

CURRENT LIMIT FOR EXTENDED INPUT CONFIGURATION
FIGURE 4-EXTENDED INPUT VOLTAGE RANGE {V, > 1S V)

TEXAS. lNSTRUDM ENTS

. NCORPORATE .
FOAT OFFICE BOK 3012 « DALLAS, TEXAS 78222
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intel
8255A/8255A-5

PROGRAMMABLE PERIPHERAL INTERFACE

u MCS-85™ Compatible 8255A-5 = Direct Bit Set/Reset Capability Easing
: Control Application Interface .

= Reduces System Package Count
a Improved DC Driving Capability

= 24 Programmable {/0 Pins
= Completely TTL Compatible

u Fully Compatible with Intel® Micro- u Avallable in EXPRESS
processor Famliies . .. —Standard Temperature Range - -~
& Improved Timing Characteristics - = —Extended Temperature Range

The Intel* B255A is & general purpose programmable I/0 device designed for use with Inte!®* microprocessors. It has
24 V0 pins which may be individuaily programmed in 2 groups of 12 and used in 3 major modes of opsration. In the first
mode (MODE 0), each group of 12 /O pins may be programmed in sets of 4 10 be input or output. in MODE 1, the second
mode, each group may be programmed to have 8 lines of input or outpul. Of the remalning 4 pins, 3 are used for hand-
shaking and Interrupt control signals. The third mode of operation (MODE 2} Is a bidirectiona! bus mode which uses 8
fines for a bidirectiona! bus, and § fines, borrowing one from the other group, for handshaking.

=4{__- rs s M~ Che
: - = efe—Si, =< A\ 4
r- . - e
e o™
. ®]s (=] 1
—2 al]s [} marr
: o =y = -b~
————— - A -ds =Fa -
gl e RN — o f]e - »Ne
== eyl 2 = =B
f K s K = =Aa
= e =be
i . e »hHe
e O N ™
: ) - —J — — o] whe
—= |- — + K=o zg- -p~ -
] - -
- l - e wfJ e
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8255A/8255A-5

8255A FUNCTIONAL DESCRIPTION

General

The 8255A is a programmable peripheral interface (PPI)
device designed for use in intel* microcomputer
systems. Its function is _that of a general purpose 1/O
component to interface peripheral equipment to the
microcomputer system bus. The functional configura-
tion of the 8255A is programmed by the system software
s0 that normally no external logic is necessary to inter-
face periphera! devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is used to interface
the 8255A to the system data bus. Data is transmitted or
received by the buffer upon execution of input or output
instructions by the CPU. Control words and status infor-
mation are also transferred through the data bus butfer.

(RD)
Read. A “low” on this input pin enables the 8255A to

* send the data or status information to the CPU on the

data bus. In essence, it allows the CPU to “read from™
the B255A.

(WR) .

Write. A “low” on this inpul pin enables the CPU to write
data or control words into the B255A.

(Ap and Ay)

Port Select 0 and Port Select 1. These input signals, in
conjunction with ‘the RD and WR inputs, contro!l the
selection of one of the three ports or the control word

registers. They are normally connected to the least ..

significant bits of the address bus (Ag and A,).

8255A BASIC OPERATION

Ay | Ag | AD-| WR | TS | INPUT OPERATION (READ). _
Read/Write and Control Logic .01 0 0 1 0 | PORT A= DATA BUS
. . : s . 0 1 0 1 0 | PORT B = DATA BUS
The function of this block is to manage all of the internal_ ] ) ) 1 O | PORT C= DATA BUS
and external transfers of both Data and Contro! or Status OUTPUT OPERATION
words. it accepts inputs from the CPU Address and Con- (WRITE)
tro! busses and in turn, issues commands to both of the | o, © 1 0 0_| DATABUS = PORT A
Control Groups. 0 1 1 ) 0 | DATA BUS = PORT B
roups 1] 0] 0 | 0 | DATABUS=PORTC
1 1 1 0 0 | DATA BUS~ CONTROL
— DISABLE FUNCTION
(CS) x| x| x x 1| DATABUS= 3-STATE
Chip Select. A “'low” on this input pin &nables the com- A 1 9 0_|-ILLEGAL CONDITION
muniction between the 8255A and the CPU. X] X L} 1 0 | DATA BUS = 3-STATE
i) l '?' l A
——— D A
b3 L

1

-
1
[ o
mn -
. K= s K5 oo,
ool b .
DAL CVaONal Date U -
- a
)
- Yeama, Catnp
. Sata S . .0
- K——) = K5 EA
- — = p—
§
. .
O TR0, "
K—— <= K5 v,
:
——
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8255A/8255A-5

(RESET)
Reset. A “high” on this input clears the control register
andg all ports (A, B, C) are set to the input mode.

Group A and Group B Controls -
The functional configuration of each port is program-
med by the systems software. In essence, the CPU “out.
puts” a control word to the 8255A. The control word con-
tains information such as ""'mode”, *'bit set”, "bit reset",
etc., that initializes the functional configuration of the
8255A. !
Each of the Contro! blocks {Group A snd Group B} accepts
“commands” from the Read/Write Control Logic, receives
“control words’’ from the internal data bus and issues the
proper commands to its associated ports. »
Control Group A — Port A and Port C upper (C7-C4)
Contro! Group B — Port B and Port C lower (C3-CO)
The Control Word Register can Only be written into. No
Read operation of the Contro!l Word Register is allowed.

Ports A, B, and C

The 8255A contains three B-bit ports (A, B, and C). Al
can be configured in a wide variety of functional charac-
teristics by the system software but each has its own
special features or “personality” to further enhance the
power and flexibility of the B255A, :

Port A. One B-bit data output latch/buffer énd one 8-bit
data input latch.

Port B. One 8-bit data inputoutput latct/buffer and-one
8-bit data input buffer. : :

Port C. One 8-bit data output latch/buffer and one B-bit
data input butier {no latch for input). This port can be
divided into two 4-bit ports under the mode control.
Each 4-bit port contains a 4-bit Jatch and It can be used
for the control signa! outputs and status signal inputs in
conjunction with ports A and B.

PIN CONFIGURATION

easi ) =
ear]2 »[eas
rarfls 2 [Jeas
vao e ) ear
' l J oG =l
{ S ads E oL 14
1 ot 0 "y
- |- N - KD, atle no,
- = . a e n)e,
A scr [ »Oo,
(Yl 82884 pyo,
l s 12 »o,
- B vea (s »[o,
K e KD i vce e Do
St v, Bu1s B ~a 7| o : - n —}-'“
= - 1Tl nl i
< v’ asren [N ..:' s ge o by
- v sl nljem
1 K = Ko~ il o et
L) D= o2l nPes
. ]
B et .
: - — — PIN NAMES
—_J o RN emmm— K -~ ey Jioo
S pro 'E' 'C: . ©,-0, DAYA BUS (8! DIRECTIONAL)
- L] RESLT et
L PE——— l L T K O STLECT
. ) RLAD erUT
Wh WRAITE WUt
A5, AY FORT ADONISE
. PATPAD | PORY A mBiT)
_j YL OAY & (83T
"I ORI C @iT)
{Vec % vOLTS
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8255A OPERATIONAL DESCRIPTION

Mode Selection
There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Output
Mode 1 — Strobed input/Output
Mode 2 — Bi-Directional Bus

‘When the reset input goes “high” all ports will be set to

the input mode (i.e., all 24 lines will be in the high im-
pedance state). After the reset is removed the 8255A can
remain in the input mode with no additional initialization
required. During the execution of the system program
any of the other modes may be selected using & single
output instruction. This aliows a single 8255A to service
a variety of peripheral devices with a simple software
maintenance routine. .

The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functiona! definition can be “tailored” 10 almost any 1/0
structure. For instance; Group B can be programmed in
Mode 0 to monitor simple switch closings or display compu-
tational resufts, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

| ADDRESS BUS
1T
r CONTROL BUS
1 1T
( GETA BUS

o

RIS

" CONTROL  CONTROL  Pa,Pay
T oA 110 OR O

MODE 2 1 _ 8 r————E—. AT
B 1111 1T SeBoncnon
8,8, W Ay PR, PA,

MODE 0 (Baslc Output)

CONTROL WORD

B | B | Dy | | D1 D, |D D,

Ll

Grours

PORT C {LOWEK)
1« INPUT
0= OUTPUT

FORT 8
1= INPUT
0= OUTPUT

MODE SELECTION
0+ MODE O
1= MODE 3

GROUP A

PORT C (UPPER)
1= INPUT
© - OUTPUT

PORT A
1= INPUT
0+ OUTAUT

MODE SELECTION
00~ MODE 0
©1« MODE 1
1X = MODE 2

WODE SEY FLAG
1= ACTIVE

Mode Definition Format

The mode definitions and possible mode combinations
may seem confusing at first but after a cursory review of
the complele device operation a simple, logical I/0 ap-
proach will surface. The design of the 8255A has taken
ifito account things such as etficient PC board layout,
control signal definition vs PC layoul and cdmplete
functional flexibility to support almost any peripheral
device with no external logic. Such design represents
the maximum use of the available pins.

Single Bit Set/Rese! Feature

Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-based applications.

.
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CONTAOL WORD

© | P [P [P |y} 0O

0

BIT SET/MESETY

1= 5E7

O« RESEY

BITSELECT
01]2]37als]el7

T \l
o 1]oj1jors

[
1sjofe sy
[

> [oly

[
0
o ojoi[1[ [

1o

BITSET/RESEY FLAG
0= ACTIVE

Bit Set/Reset Format

When Port C is being used as status/contro! for Port A or 8,
these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were data output ports.

Interrupt Controt Functions

When the 8255A is programmed to operate in mode 1 or
mode 2, control signals are provided that can be used as
interrupt request inputs to the CPU. The interrupt re.
quest signals, generated from port C, can be inhibited or
enabled by setting or resetting the associated INTE fiip-
flop, using the bit setireset function of port C.

This function allows the Programmer 1o disallow or allow a
specific 1/0 device to interrupt the CPU without affecting
any other device in the interrupt structure.

INTE flip-flop definition:

(BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable

Note: All Mask flip-flops are automatica"y. reset during
mode selection and device Reget.

Operating Modes

Mode 0 Basic Functiona! Definitions:
Two 8-bit ports and two 4-bit ports.

¢ Any port can be input or output.
MODE 0 (Basic Input/Output). This functional configura- ® Outputs are latched.
tion provides simple input and output operations for @ Inputs are not latched. .
each of the three ports. No “handshaking” is required, ® 16 different Input/Output configurations are possible
data is simply written {o or read from a specified port. in this Mode,
\ B -
5 {
N 7
i ey '—‘ul—"‘
wrUT K
I.__c‘.___ 1 taa:

8. a1,80 X -

L R ._...<

o o
MODE 0 (Baslc Input) -
'-——t-
" }( 4
oo X X .
'[= Taw Wa
& AL a0 X

oUTrUT *x

g — e
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MODE 0 Port Definltion
’ A 8 GROUP A GROUPB . .
PORTC N PORT C
D D, D T A T8
4] P3| Py Doy POR weeery | ¥ | TR (LOWER) .
[*] 0 [ 0 OUTPUT OUTPUT 0 OUTPUT OUTPUT
[ (4 0 1 OouUTPUT OouUTPUT 1 OUTPUT INPUT
4] (] 1 o | ourruT OUTPUT 2 INPUT OUTPUT
0 [+] 1 1 OouUTPUT OUTPUT 3 INPUT INPUT
0 1 (4] 0 OuUTPUT INPUT 4 OUTPUT OUTPUT
0 1 (o] 1 OUTPUT | INPUT 5 OQUTPUT INPUT
0 1 1 0 | ouTPuT | INPUT 6 | ineUT OUTPUT :
1] 1 1 1 OUTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT OUTPUT 8 OUTPUT OUTPUT
1 0 0 1 INPUT OUTPUT L OUTPUT INPUT
1 0 1 0 INPUT OouUTPUT 10 INPUT OouUTPUT N
1 [} 1 1 INPUT OUTPUT 1" INPUT INPUT
1 1 1] 0 INPUT INPUT 12 OUTPUT OouUTPUT
1 1 0 1 INPUT INPUT 13 QUTPUT INPUT
1 k] -1 o INPUT INPUT 14 INPUT OUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
.
-MODE 0 Configurations
. CONTAOL WORD #0 " CONTROL wORD #2
% % o o D, D, D, O & b o, b, b, O, O, B .
LLLTTTT-T] DEpnonnn
Al s ra, Al— o paa,
a2s558 238A
—/'_. rc,oC, _—/_‘-_-. e,
0,0, ,c{ 0,0, N 'c‘{
ey, 4 e reyee,
s —_’L'_. e, 28, . .__.ﬁ(L.__ 'ﬂ,ﬂ,
CONTRAOL WORD #1 CONTROL WORD #3
b, b & o -D, D, D, DO Py By O D, O, D; D, D
Llelefefefefe]"] Llefelefefef ] ]
A —;L—o' A, PR, “a —p‘——' A, LA,
. wssa s2ssa
s ek, Y S
e, { o, o
—t— ey, ot vy,
s, - ot rr,
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CONTROL WORD =4
0, O B, D, D, D, DO, D,

L fefefel e ]

al— e ra,

8255A

. _-_/_‘__ 'q'cl
Dy Dy > c{

__7{‘__. ”T,rC,

B ——Ff e, r8,

CONTROL WORD of
o, o, B, D, D, D, D, D,

LlelefTefele ]

a .——+‘—— PA,PA,

&255A
HJ.—. re,oc,
S

S L

st ey,

CONTROL WORD o5
9, b B, O, ©, D, B D,

Llefefel ] -]]

Py 1 Y
8255A

‘—td—_ ¥,
D3 Dy i 14 {

—r— rir,

s—t—

CONTROL WORD »%
O, Dy Dy O b; D; D, D

Llefefefefelel]

A <—/—'— A, PA,

D’-D' e = —

{———#—n'c,'c.
c

S I

o——Fr o rn,y,

CONTROL WORD »§
o, b, Dy D, B, D, D, D,

[TTTLEEE

Y S S

- 82554
{ et rc, 2,
(]

By Dg 4}

Bl ey

CONTROL WORD =10
b, D, Dy D, D, D, O, D,

g | b7 | TPy d

A .—-—-,l'—- PA, PA,

D, Dp =l

CONTROL WORD #7
P, O, b, o, Dy D, D, Dy

Lfelelele o]

4

‘[-—ﬁl—-—-c,'c.
c
- ot reyec,

B Lol P, P

A —-——ﬂl.——-pA,JA‘ .

CONTROL WORD =11
b, b & o D, D, b, D

Llelefedefe] 1]

A .____,L'—— PA, A,

82554
&

{—+omx.
€

et — e,

st — s,
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CONTROL WORD #12
D, By O, D, O, B, DO, D,
°

Lfefef [ e L]

Py S ra,ra,

82554

0y By -

{ -—-—1L oo,
(4
—— e reyre

. —,L.n,n,

CONTAOL WORD #14
% 0, 0, o 0, D, D, B,

Llefele] [o] ]e] |

a -—/'—.n,du, i

B255A
S L
0,0y ] [ -[

_{‘—.'c,;c.

|
l
) S {
i
i
|
i

CONTROL WORD #13
0, o o 0O, B; D O, B,

Llelefefr]efe]s]

afo—pt pa,Pay

0;Dp = -

-[-——/‘———rc,:c,
c

yxl

7 [z bt

.8

s , re,#5,

~

CONTROL WOAD 815
o, b, B, O, D, D, D, DO,
L]

(Sl ERek [

82354

{‘—tL”—r"C-
c

Operating Modes

MODE 1 (Strobed Input/Output). This functiona! con-
figuration provides a means for transferring /O data to

or from a specified port in conjunction with strobes or’

“handshaking™ signals. In mode 1, port A and Port B use
the lines on port C to generate or accep! these “hand-
shaking" signals.

Mode 1 Basic Functional Definitions:

® Two Groups (Group A and Group B)

® Each group contains one B-bit data port and one 4-bit
control/data port.

@ The B-bit data port can be either input orkoutput.
Both inputs and outputs are latched,

® The 4-bit port is used for contro! and status of the
8-bit data port.
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Input Control Signa! Definition

STB (Strobe Input). A “low" on this input loads data into
the input latch.

IBF (Input Buffer Full FIF)

A “high” on this output indicates that the data has been
loaded into the input latch; in essence, an acknowledgement
IBF is set by STB input being low and is reset by the rising
edge of the RD input.

INTR (Interrupt Request)

A “high” on this output can be used to interrupt the CPU
when an input device is requesting service. INTR is set by
-the STB is a “one™, IBF is s “one” and INTE is 2 “one”

It is reset by the falling edge of RD. This procedure allows.
an input device to request service from the CPU by simply
strobing its data into the port.

INTE A
Controlled by bit set/reset of PC,.
INTEB
Controlled by bit set/reset of PCa.

MODE § {FORT A)

rmen K
CONTROL WORD
©; By O, D, 0, O; Dy D :'_m;-:
£ e, jo—— 578,
[Tl [eXIXIX) | LA :
Gy ‘1 ] "o 8F,
1o e
o= OUTPUT
ey |—a WTR,
b —— .
"oy [ 10
#ODE 1 {PORT B}
CONTAOL WORD
D, D, By b, Dy D, D, D, =
INTE rc. 3¢
[ DX ]+ X oL ’ ’
e, I8Fy
o, f—— w1y
D ——q

MODE 1 Input

r—— 8
L 211 , A
wr . } \
"""'°—°l: . tas
5 ' y
. ot ‘
m:m————{ I i
It - A




lnte' 8255A/8255A-5,

Output Control Signal Definition

OBF (Output Buffer Full F/F). The OBF output will go
“low" to indicate that the CPU has written data out to the
specified porl. The OBF F/F will be set by the rising edge
of the WR input and reset by ACK input being low. :

ACK (Acknowledge Input). A "low™ on this input informs
the 8255A that the data from port A or port B has been
sccepted. In essence, a response from the peripheral
device indicating that it hds recieved the data output by
the CPU.

INTR (Interrupt Request). A “high” on this output can be
used to interrupt the CPU when an output device has
accepted data transmitted by the CPU. INTR is set when
ACK isa“one”, OBF isa “one”, and INTE is a “one™. It is
reset by the falling edge of WR.

INTR (Interrupt Request). A "high” on this output can be
used to interrupt the CPU when an output device has
accepted data transmitted by the CPU. INTR is set when
ACK is a "one”, OBF is a "one”, and INTE is a “one™. it js
reset by the falling edge of WR.

INTEA
Controlled by bit set/reset of PCg.

INTE B
Controlled by bit set/reset of PC,.

MODE 1 {PORT A)

.
CONTROL WORD
D, D, B; D, b, D, b, D,

PAL2A,

o= 0uTrUT
Wh ———cy
2
"cn,r.vl—.
MODE t {FORT B)
s, 08,5
CONTAOL WORD
©; O By O, D, D; D, D,
1 170 <, GBT,
fo— AT,
[ INTRy

MODE 1 Output

" NG, .

P ' \ ' = T

wWTR r X J
e

F N '

-, &
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Combinations of MOD.E 1

Port A and Port B can be individually defined as input or
output in Mode 1 to support a wide variety of strobed 1/0
applications.

A, PA <Ij

RO —ec C, le—— &8,

o }— 137,

CONTROL WORD
B, Oy Dy D, Dy B, D, Dy POy INTR,
rjefrfafwmlv]e 2
<y o1
¥ g
e
W —e-O) o —e ('i'r.
#C; fo—— iTRy
PC =T,

PORT A — {STROBED INPUT)
PFORT B — {STROBED OUTPUT)

PA,PA, z>

ey b ATK,
CONTROL WORD

0, 0, Oy ©, D, O, B, D, Py [ INTR,
[+ ] Jope]r]s[X] . -
s
e I
Wb ——df : ) te— 75,

#Cy [—— 1BF,

PCy | INTR,

PORT A ~ (STROBED OUTPUT)
PORT B = (STROBED INPUT}

Combinations of MODE 1 .

1

Operating Modes

MODE 2 (Strobed Bidirectiona! Bus V/0). This functional
configuration provides a means for communicating with
a peripheral device or structure on a single 8-bit bus for
both transmitting and receiving data (bidirectional bus
VO). “Handshaking™ signals are provided to maintain
proper bus flow discipline in a similar manner to MODE
1. Interrupt generation and enable/disable functions are
also available. :

MODE 2 Basic Functional Definitions:

® Used in Group A only.

® One 8-bit, bidirectional bus Port {(Port A) and a 5-bit
control Port (Port C).

® Both inputs and outputs are latched.

® The 5.bit contro! port {(Port C) is used for control
and status for the 8-bit, bi-directional bus port {Port
A).

Bidirectional Bus VO Contro! Signal Definltion
INTR (Interrupt Request). A high on this output can be

used to interfupt the CPU for both input or output opera.
tions,

Output Operations

OBF (Output Butier Full). The OBF output willgo “low" to
indicate that the CPU has written data out to port A.

ACK (Acknowledge) A “low™ on this input enables the
tri-state outpul buifer of port A 1o send out the data.
Otherwise, the output butfer will be in the high im-
pedance state.

INTE 1 (The INTE Flip-Flop Associated with OBF). Con-
trolled by bit setreset of PCe.
Input Operations

STB (Strobe Input). A "low" on this input loads data into
the input latch.

IBF (input Buffer Full F/F). A “high” on this output in-
dicates that data has been loaded into the input latch.

INTE 2 (The INTE Flip-Flop Associsied with 1BF). Con-

trotied by bit set/reset of PC,.
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CONTROL WORD
5, b, B O, O D; O, ‘0 = INTR,
[T XK1 .
. | o,
T iehen =
0=ouTruT
e, f—m.
. e-ouTrUT
s nr,
——————— GROUF b MODE g} .
©« MOOE &
. 1= MO0E ¢ 3
. 5 ———cf 2,4 po—r—e 10
MODE Controf Word MODE 2
- DATA FAOM
* . / CPU YO 82554 ‘.
- o
2 | e —| i
onr ‘\ l 4 /
= | B
\ — ;
!

—‘J 'AD?'.—" —

e

DATA FROM
PERIPHERAL TO 82584

/

DATA FAOM
82554 TO PERIPMERAL

OATA FROM
87554 TO 9080

NOTE:

Any sequence where WR occurs before ACK and STB occurs before B D is permissible.
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MODE 2 AND MODE 0 (INPUT) MODE 2 AND MODE 0 (OUTPUT)
] gl UL N rc, wrn,
e KT e KD
<, ——— 8%, <, [—— O6F,
CONTROL WORD ey fo—— R, CONTROL WORD ey fo——— a2,
P; 0 O D, D, D, D, D, ’ P; Dy B 0, D, O, D, D,
T SB[ ) | oo ann Y
"~y [ nF, "< " < WF,
10 weeuT 1o weeut
0-ouThUY P o= ouTPur s
< f—rF,— 0 <o l—7F— .
o ——d D ———qf
e K] D
WA A ———met
MODE 2 AND MODE 1 (OUTPUT) MODE 2 AND MODE 1 (INPUT)
G e TR, S wm,
e &r, LY S, A
CONTROL WORD . CONTROL WORD v, | =,

®; B 8 0, D, b, D, B,

[+ ]+ XDXI] 1 T Y

f—— =

r<, m,

By Dy & D, Dy O, D, 0,

LXK

<, fo— 73,

o —wr,
e KT

o,

L L
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Mode Definition Summary
MODE 0 MODE 1 MODE 2
IN out N our GROUP A ONLY

PAG N ouT IN ouT. -

PA4 IN our IN ouTt -

PAZ IN .ouT N out D

PA3 IN out IN our - _

PA, IN our IN out e .

PAs IN out IN our -

PAg IN out IN our -

PA7 IN out IN ouT -

PBg N out IN . out _— n

P8, IN our |, AN out —_—

PBy N out > IN our S,

PB3 IN out IN out —_— MODE 0

PBy IN ouT = IN ouT — — OR MODE 1

. PBg IN out N our —_— ONLY

PBg IN out N ouT — .

8, N ouT N out —— _‘

PCo N out INTRg INTRg 1o

PCy iN out i8Fg OBFg 1/0

PCy IN out STBp ACKg 1o

PCy IN out v, | NTRA INTR,,

PCq N I ouT §TBp, | wo §TBa

PCs IN ouTt 1BF o /0 IBF

PCg IN ouT 10 ACKA ACK,

PCy IN out 1o OBF 5 OBFu

Speclal Mode Combination Considerations
There are several combinations of modes when not all of the
bits in Port C are used for contro! or status. The remaining
bits can be used as follows:
1f Programmed as Inputs —
All input lines can be accessed during a normal Port C
read.
If Programmed as Outputs —
Bits in C upper (PC;-PC4) must be individually accessed
using the bit set/reset function.
Bits in C lower (PC3-PCg) can be accessed using the bit
set/reset function or accessed as a threesome by writing
into Port C.

. Source Curmrent Capablility on Port B and Port C

Any set of eight output buffers, selected randomly from
Ports B and C can source TmA 2t 1.5 volts. This feature
allows the 8255 to directly drive Darington type drivers
and high-wvoltage displays that require such source current.

Reading Port C Status

In Mode O, Port C transfers data to or_from the peripheral

device. When the B255 is programmed to function in I_wodes
1 or 2, Port C generates or accepts “*hand-shaking™ signals
with the peripheral device. Reading the contents of Port C

allows the programmer to test or verify the “status” of each
peripheral device and change the program flow accordingly.

There is no special instruction to read the status informa-

tion from Port C. A normal read operation of Port C is

executed to perform this function.

WPUT CONFIGURATION

& o ©& © Db D D O
"w l "0 J lar‘Jm‘Jmn‘ wn,l nfy, lnmn,
Groura GROUR 8
OUTPUT CONFIGURATION -

5, B O, Db DO, D, D, Db ,
mz.] 87, ]m‘ra.

a‘r.l»m.l -nJ " ]»m.

T T
GROU» A GROUr B

Figure 17. MODE 1 Status Word Format

o, © © D0, Db, D

DA OO

GROUP B

GROUP A

{OEFINED BY 140DE 0 OR MODE 1 SELECTION)

MODE 2 Status Word Format
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APPLICATIONS OF THE 8255A

The B255A is a very powerful tool for -interfacing
peripheral equipment 1o the microcomputer system. il
represents the optimum use of available pins and is flex-
ible enough to interface almost any I/0 device without
the need for additional external logic.

Each peripheral device in a microcomputer system
usually has a “'service routine” associated with it. The
roufine manages the software interface between the
device and the CPU. The functional definition ‘of the

8255A is programmed by the /O service routine and

becomes an extension of the system software. By ex-
amining the /O devices interface characteristics for
both data transfer and timing, and matching this infor-
mation to the examples and tables in the detailed opera-
tiona! description, a confro! word can easily be devel-
oped to initialize the 8255A to exactly “fit"" the applica-
tion. Figures 19 through 25 present a few examples of
typical applications of the 8255A.

MIGHSPEED
PRINTER

MAMMER
RELAYS
DATA READY
ACK

PAPER FEED
FORWARDREY

DATA READY

5

PAPER FEED
FORWARDAREY
RBEON
CARRIAGE STN,

LTI

DATA READY
ACK

[T L T

Loy
CONTROL LOGIC AND DRIVERS
INTEAR LT

REOUEST

S [y ",
| "
rA, - R, . fULLY
’ OECODED
A2 % KEYBOARD
A, Ry
MODE 1 _| :A‘ iy
e ] A SHIFT
*a, CONTROL
rc, STROBE
[ acx
s, s
", 8,
BURROUGHS
e, ®, SELF.SCAN
8, e, DISPLAY
s, s,
MODE 1 e
touru ] " BACKSPACE
. rg, CLEAR
3 rc, DATA READY
rc, AcK
", BLANKING
’c, Lre, CANCEL WORD

Printer Interface

REQUEST
Figure 20. Keyboard and Display interface
wTERAURT
nlouln."'-l
G g eay s
ra, ",
] ]
moot 1 | P4, LN .,,'géé}'.,
INeUT) va, ", KREYBOARD
28 "
wassa | N BOFT
R E7S conTRoL
<, STROBE
e, ACKNOWLEDGE
<, sUSY LT
o, TESTLY
("a oT TEAMINAL
", -
v, -
woog o _| 78, < "%
(L -
" e
", -
", < " o

Keyboard and Terminal Address
interface
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Rt 2 g
DA
CONVERTER
.« EDAL)

£T DATA
OUTPUT BN

C oAy
o,
”,
.,
. A,
woot 0 _| A
©UTRUT | ea,
4y
",
[
",
| *<
(v,
<,
.Y
seTmeser |
<
L%
S
”.,
",
woote _| e,
ey 7| oy f—r
.
",
vs,

NTERRLFT

=

ray
w00t 2 PAy
Phy

Araz

r

Ar3

PLOMPY DIBX
o, CONTROLLER
. ANO DRIVE

DATA T3
ACK ()
DATA ARADY
ALK oUT)

TRALK "9~ SENSOA el
SYNC READY

ENGAGE HEAD

i

33323333

READ ENABLE

WRITE ENABLE

DISC SELECTY

ENADLE CRC

TEST .
sy LY

Figure 22. Digite! to Analog, Analog to Digial 3

Figure 23. Basic Floppy Disk Interface

WTERRUFT
REouest ‘—J
< foay »
4y o] CRT CONTAOLLER
ray n, © OARACTER GEN
A, "y . BUFFER
™ ®, © CURSOR CONTROL
Py Y
Moot 1 _| PAy SUFT
4,
e, DATA AEADY
", acx
N "y sLANKED
. o |7 o
(e, #Ow ST8
", oL ST
<, CURSOR WY STR
] -~
w0t 0 _| ™
ouTRUT | P8,
", CuRSOAMOm EOL U
n, “av
",
n,
”~,

WTERRMST
REOUEST ’_‘l
< Ton "
A y SLEVEL
i ] PAPER
vhy L] TASE
", ,  MEADER
rhy b 3
200€ ¢t _]
e ) )
ray ]
*, 5
", xR
e, ST0P/G0
=ity MACHINE TOOL
. [vc,
:"":_ e, LIIY SENSOR AV}
e, OF FLUID
r’l. CHANGE TOOL
", LEFTRIGHT
. .,
w0t e | 73, »OR_STEP STRORE
", VERT.STEP STROSL
LY SLEWATER
", [ Lo smasre
", v s100

Basic CRT Controlier Interface

Machine Tool Controller Interface
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B8255A/8255A-5

ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias. .. ...... 0°C 10 70°C
-Storage Temperature . .. ... ... e —65°C 10 +150°C
Voltage on Any Pin

With RespecttoGround . .. .. ....... -0.5Vto+7V
Power Dissipation . . . ........... ... ..... 1 Watt

*NOTICE: Stresses above those listed under “Absolute
Maximum Ratings" may cause permanent demage to the
device. This is a stress rating only and functional opere-
tion of the device at these or sny other conditions ebove
those indicdted in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability. )

D.C. CHARACTERISTICS (Ta=0°C1070°C,Vcc = +5V 210%, GND = 0V) *

- Symbol Parameter Min. | Max. { Unht Test Conditions
ViL Input Low Voltage : 05| 08 v )
Vik Input High Voltage 20 | Ve | v
Vo (DB} | Output Low Vottage (Data Bus) 0.45°] V loy = 2.5mA
VoL (PER) Output Low Voltage (Peripheral Port) 045 Vv loL=1.7mA
Vou (DB} { Output High Voltage (Data Bus) 24 \ lor = ~400uA
Vor (PER)| Output High Voltage (Peripheral Port) | 2.4 \Y loH = -200uA
ipar!!l | Darlington Drive Current -10 | ~4.0 | mA Rext = 75082; Vexr= 1:5V
lee Power Supply Current 120 § mA
he input Load Current 3210 | pA Vin = Vee to OV
lorL Output Float Leakage 210 | pA Vout = Vge to 45V
NOTE: .
1. Available on any 8 pins from Port B and C.
CAPACITANCE (1. = 25°C. Vcc = GND = 0V)
$Symbol . Parameter Min. Typ. Max. Unit Test Condltions
Cin Input C:pacitance' 10 pF fc = 1MH2z
Ciro 1/0 Capacitance 20 pF *  [Unmeasuredpinsreturnedto GND

A.C. CHARACTERISTICS (Ta=0°Cto70°C, Vt;,c = +5V 10%, GND = 0V)°

Bus Parameters

READ .
8255A 8255A-5

Symbol Parameter Min. Max. Min. Max. Unit
taAR Address Stable Before READ 0 0 ns
RA Address Stable After READ 0 0 ns
tRR READ Pulse Width 300 300 ns
tRD Data Valid From READ!Y] 250 200 ns
tpF Data Float After READ 10 150 0 | 100 ns
1RV Tirme Between READs and/or WRITEs 850 850 ns
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inta! 8255A/8255A-5

A.C. CHARACTERISTICS (Continued)
WRITE

B255A B8255A-6

8ymbol . Parameter Min. Max. Min. Max. Unit
tAwW ) Address Stable Before WRITE 0 0 ns

. twa Address Stable After WRITE 20 20 ns
ww WRITE Pulse Width 400 300 ns
tow Data Valid to WRITE (T.E.} 100 100 ns
WD Data Valid After WRITE 30 30 ns

OTHER TIMINGS
- 8255A 8255A-5

Symbol Parameter Min. Max. Min. Max. Unit
twe WR = 1 10 Outputl?] 350 : 350 ns
R1T) Peripheral Data Before RD o 0 ‘ns
tHR Peripheral Data After RD 0 0 ns
tAK ACK Pulse Width 300 300 ns
tsT STB Pulse Width 500 500 ns
tps Per. Data Before T.E. of STB 0 0 ns
tPH - Per. Data After T.E. of STB 180 180 ns
tAD ACK = 0 to Output! H 300- 300 ns
1KD ACK = 1 10 Output Fioat 20 250 20 250 ns
wos WR =1 to OBF = 01 650 650 ns
taos ACK =010 OBF = 111l 350 350 ns
tsie STB = 0o IBF = 111! 300 300 ns
- RD=1t0 IBF =01 - 300 300 ns
tRIT RD=0to INTR = 01! 400 400 ns
s “STB =110 INTR =11l 300 300 ns
tarr ACK =110 INTR =111 350 350 ns
twiT WR =010 INTR = 0131 450 450 ns

NOTES:

1. Test Conditions: C = 150 pF.

2. Period of Reset pulse must be at least 50us during or afier power on. $ubsequenl Reset puise can be 500 ns min.

3. INTR] may occur as early as WR|.

* For Extended Temperature EXPRESS, use MB255A electrical parameters.
A.C. TESTING LOAD CIRCUIT

A.C. TESTING INPUT, OUTPUT WAVEFORM

INPUTIOUTPUT

24 -
20 20
:>nnro|m< C, - 150 pF
o8 o8

AC YESTING WPUTS ARE DRIVER AT 2 4V 'O‘\ALOGC 1 AND D 4SVFOR
ALOSC O TWNG MEASURENMENTS ARE MADE AT 7OV FOR A LOGIC 1
AND J8 FOR A LOGIC 0

DEVICE
UNDER
TEST

N

Veur*

*Vy51 1S SET AT VARIOUS VOLTAGES DURING TESTING TO GUARANTEE THE
SJiCl“CATION C WCLUDES JIG CAPACITANCE
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8255A/8255A-5

WAVEFORMS

&8.a1 40

MODE 0 (BASIC INPUT)

an

._t...._.l

X

=

o

tor

MODE 0 (BASIC OUTPUT)

ow ——-——\.p——‘

%,
an

wa

&5 a1, A0

X

ouTruT

s
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WAVEFORMS (Continued)

MODE 1 (STROBED INPUT)

tard

L
3]
-1..,.-.1
- ——

| NE
e e Y

MODE 1 (STROBED OUTPUY)

" \r\.—/

fo— tag —

- EY
- ST 7
= o\ / t/

i
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Iﬂtel . 8255A/8255A.5

' WAVEFORMS (Continued) i

MODE 2 (BIDIRECTIONAL)

DATA FAOM ’ .
080 70 8785

. \ Lm\7 Y - |
w\| - .1\ ._...__4H \ '

e

~ B ERE T
| j____
/

[ Sy O e )

/ ] o fo—e
7
L1
DATA FROM DATA $ROM l
PERIPHERAL TO &255 256 TO PERPHERAL i
DATA FROM
255 TO 9080 )

NOTE: Any sequence where WR occurs before ACK and §TB occurs before AD is permissible. i

(INTR = 1BF - MASK « 5TB « RD + OBF « MASK « ACK » WR )

WRITE TIMING < READ TIMING : )
L - 0 l
A1 3 X 'X Ag-s. €3 x 1
l-——‘u-ﬂ ——jhv;LO; ~ tan *{ — re—tay -
Davasis A X o ﬁg:'_? . i
,— '},.-—-o-l.-'-n-‘f - :-1'-::7- - torte—

L M DATABUS “Z/.  WIGHIMPEDANCE | - 757 VALID ‘miGw sastDANCE '
f-—‘*\- ’ *
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