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Abstract

A PROM programmer is developed to program and read a
nunber of EPROMs viz. 8755, 8755-A, 2758, 2716 and 2732,
The system is based on Intel's SDK-85 microcomputer and a
very little hardware is required in addition to the
computer., The software makes the system iﬁteractive and a
number of prbmpting meéssages are incorporated to minimize
any possibility of error. Each byte is verified after it is
programmed and in case of error-an'appropriateAmessage"is,
| sent to the console device and the decision is left to the
operator to continue or terminate the further programming.
Content of an EPROM can be read and printed as a whole or

in part.



I; Inﬁroduction

The importance of programming an EPROM does not need
any introduction, however, often it is not po§sible to
jdstify}fo have an exclusive programming system as the number
of chlps need be progranmed in most of the laboratories
is not very large. The PROM programmer described here is
most suiﬂable for such usets. The system is based on
popularlSDK-85 microcomputer of Intel and can bé used

‘to program ar read a number of EPROMS, viz. 8755, B755-A,

2758, 2716 and 2732, In addition to the microcomputer,
a little hardware is required which is discussed in
gection-4 of this document. The software, developed for
this, makes the system interactive and a number of

~ prompting messages.ére incorporated in order to minimize
any possibility of error from the operator's side. This
software resides in the memory location from 8000 (Hex)
through 83C2(Hex). Some additional RAM is required to
store the data to be programmed., Alsoa part of the basic
RAM of the microcomputer is used by this program, Under
this software the microcomputer runs in TTY mode so a video

terminal or a teletype is required as the console device.

Any number of bytes (ofcourse less than the PROM's
capacity) can be programmed in one run. Each byte is veri-
fied after it is programmed and in case of error an appro-

priate message is sent to the console and the decision is



left to the operator to continue or terminate the further
programming.'This software is discussed in Section-5 and

a compléte listing of the progrémme is given in the

A}

Appendix-3,
2, Programming . Procedyre

The data to be programmed should be first loaded
into RAM of the microcomputer and then the PROM should
be inserted in iﬁs appropriate socket for programming.
After c¢hecking that the PROM is propérlf inserted the
WEPROM Progratmer" program residing at 8000 (Hex) should

be executed using the 'G' command of $DK-85 monitor.

The program begins by printirg the title message -

EPROM PROGRAMMER (PLT-AS-1982)

EFROM TYPEFF

Th: operator now should enter one of the fol lowing
numberS(Mpending upon the EPROM he wants to program
8755, 275¢ 2716, or 2732

followed br a (CR), (see Notes 1 and 2)

Nete 1., Whie erméring these numbers the operator can enter

any number of digits but only last 4 digits will be

acceyted. \

2, If 8°55-A is to be programmed, then also the
operitor should enter 8755 only.



Thé'prograh nekt askévar the source field addrésseé by
printing | _ | '

SOURCE FIELD INITIAL ADDR. (HEX) ?
and the user should respond with a four-digit number
followed by @ (CR) (see the 1), This number should be
the lowest address of data, stored in RAM, that is to be
programmed.

The final address is then asked by printing

SOURCE FIELD FINAL ADDR. (HEX) ?
This number should be highest address of the data to be
- programmed, . . .. - |
: - 7"Having received the'initial“and final addresses

of the source field, the .computer asks if .the operation, _

is to. program or.read the.PROM by printing
P, R"?
_1Here the respons» should be P (R is for reading which is .

_ described im Section-3). - . - B,

-

" Next the computer asks for the destination address by
“pfinting_

.. DESTINATION (EPROM) INTTTAL ADDR. (HEX) 7

.i.and the- operator.-should respond with a 4 digit: number

" followed by (CR). This number should be the lowest address
R _ is .
~at which the first byte of_dataﬂ§o be programmed in PROM. -

_ New the computer is readyfor operation, but the final
cleararice is sought from:the‘operator by printing

e . EXEC (Y/MN) 7



" Here the operator éhoﬁldvchéck'caréfully all the rumbers
enﬁered by him and also thét the power subply of the
‘programming unit' is switched ON, If everything is satis-
factory, the operators response should be Y (for yes).
,Athis'response the computer starts execution and the LED-s
on the programming unit indicate the status., In case the
operator finds something wrong, he should type N (for No).
The computer will restart the whole process by printing

the title message.

During the programming operation, each byte is
verified after it is programmed in the PROM and in case of
an error the following message is printéd

PROGRAMM ING ERROR IN EPROM AT (addr, )

CONT INUE (Y/N) ? -

(addr.) is a four digit number indicating the address in
PROM at which the error is detected, and the computer
waits for the operator?s response., If the 6perator wants
to continue the further programming operation desplte this
error, he should respond with Y. If the operation is to be
terminated, the response should be N, in this case the
computer will restar® by printing the title message, |

When the data :tored in the final address location
of the source field is proérammed the computer prints the

following message
: t% DONE *#

and the program restarts,



Some typicallexamplés of the complete programming

operation are given in Apbehdix—i.'

\

3 Readinq Procedure

The beginning of the reading procedure is similar
to the one for programming., The computer first asks for
the type of PROM to be read and then the source field
addresses are asked. Here one should note that the source
field is now in the PROM, So the initial address is the
address of'the first data byte to-be read from the PROM
and the final address is the address of the last data
byte. Having received these addresses the computer asks
fdr the mode of the operation by printing
P/ R?

| The operator should respond with R (for readihg) and
the computer starts the execution., The data is printed on
the console device in the format such that each line of
the listing begins with the address of the first memory
location displayed on that line, represented as 4 hexadecimal
digits, followed by up to 16 memory locations, each one
represerted by 2 hexadecimal digits.

After the complete data is printed the computer prints
#¥  DONE  *%

and the 'EPROM PROGRAMMER' program restarts by pri}mirg the
title message. Some examples of reading operation are given

in Appendix-2.



4, ”'Prdqrammer Unit (The Hardware)
The hardware requiréd for this PROM programmer is

rather simple and straight fofward. The circuit diagram

is given in Figure l;'In,all,three éockets are uséd'for
different types of PROMs. The 40 pins DI% socketfis for.

8755 and 8%%5~A, one 24 pins DIP socket is- . for
J2732 and the third one (24 pins DIP) is for 2716 and 2758
type PROMs, Address and data lines areAmade canmon for all
the three sockets and are directly krought to a 25 pins
male connector, Three address liqﬁs, A8, A9 and AlLO aie
connected to threevLEDs (number 1, 2 and 3) through buffers
4050 and 7406, The LEDs diéplay the current page number

that is being programmed.

In addition to these address.and data lines, there
are four control lines, viz. ALE, Prog, VPP/VDD and ﬁb/dﬁ.
‘Most Qf-these lines are also common for all the sockets,
All these lines are pulled FALSE using 33 K | resistahces
to avolild any spurious signal due to pickup when the input

is not comnected to the por£ or the port is ty~stated.

Iwo voltage level shifters are used to gererate
programming voltage VPP/VID., Two separate level shifters
are required becéuse for some of the PROMs (viz. 8755-A,
2716 and 27pg) the VPP/VDD level should be +5V during
reading cycle and for other PROMs (8755 and 2732) it should
bé O volt during reading cycle. For programming 8755 or

- 8755~A ore should carefully check that junper J1l is for




8755—A and the jumper J2 is for 8755. Also one should be
careful to check that only one PROM can be "programmed

at a time and the rest of the two sockets should be free.

Flgure 2 shows the connection of 25 PIN connector

to the SDK~85 ports.

5, oftware Considerations

The 'EPROM PROGRAMMER' is written to be executed at
8000 (Hex) location. The complete program is divided into
one main and 8 subroutines. A list and function of all
these routines is given in Table-3., In addition to these
routinee some subroutines of SDK-85 monitor are also used
to avoid any duplication. Table 4 gives a list of the
monitor routines used by this program.Detailes of the SDK-85

monitor program is given in user manual SDK-85.

While.execution’ the main program receives all the
information from the console (like addresses, PROM type
etc) and stores it in the reserved RAM location (see
Table 1). When the final clearance is received from the
operator, the programmer programmes one byte at a time by
calling the appropriate WRITE BYTE routine and then reads

READ BYTE
1t back by calling the, Jroutine for verification, In case
of no error, the program continues ard goeé for the next

byte. Ofcourse before going to the next byte, it checks if

the final address of the source field is reached.




‘ Déta _addreso and the control pukﬁs are sent to the
programmlng unit through four ports (see Table 2). While the
control pulses for 2716, 2758 and 2732 PROMs are straight
. forward the 8755 family needs spec1al con51deratlon because
its data bus is multlplexed with a part of the address bus.
AFor’thls an additional pulse is generated to serve as ALE
for the PROM, |

A complete listing of the 'EPROM PROGRAMMER'

| programme is given in Appendix. 3.

TABLE - 1
'EPROM PROGRAMMER ! RE SERVED RAM UDCATﬂDNS

-—--.-u—.——.——-——u-u—n—————-.n-uc-.”—-—t—q. -—-p-...—_--—uu—-u——-q-—u-———-q——-.—.. e o st

Location Contents
208.C~ 204D ‘e Stack areg
20B3 ~ 205 .. Junp to READ BYTE routine
20B6 ~ 20B8 .o Jump to WRITE BYTE routine
20B9 - 20BA .o Source field inpitial address
20BB - 20BC Lty Source field final address
- 20BD - 20BE . Destination field initial address
Table -2 : I/0 PORT ASSIGNMENT
PORT MO, wfunetion
Co DO-D7 (Data bus for 2716, 2758 and 2732)
21 AO-A7 (Low order address bus for 2716, 2758 & 2732)
ADO-AD7  (Low order address/data bus for 8755 & 8755A)
22 AB-Al2  (High order address bus) \
23 Control bus (for all the rchips)
(LSB) -~ &mD .
~ VDD/VPP
- Prog.Pulse

ALE (8755 8755-A)




TABLE-3 :  'EPROM PROGRAMMER' Routines

10

Name ADDRE SS

DESCRIPTION

PRNIMSS 8107

PRTERR 8113

GETHX 82A8

WRITE BYTE 82F]
(8755, 8755-A)

READ BYTE 8315
(8755, 8755A)

READ BYTE 833E
(2716,2758,
2732),

WRITE BYTE 835B
(2716,2758)

WRITE BYTE 838R
0732

A string of ASCII characters beginning at the
memory location pointed by HL is printed. The
erd of the string is recoynized by the valid
delimiter ('%'),

Register A,C,H,L ard F's affected.

This routine prints the error message,
Reg. A, C, H, L and F's af fectted.

A string of hex digits is accepted from
the input stream and their value as a 16 bit
integer is returned to the calling program
through BC, If more than 4 hex digits are
entered, only the last four are accepted,
The number temminates when 'CR' is encount-
ered, In case the first character is not
'CR' and all the characters entered are
valid hex digits then carry is set true
otherwise it is set false,

Reg. A, B, C, D, E and F's affected.

One data byte received through register D is
programmed in 8755 or 8755-A at address
pointed by HL register pair. ACC and CPU
condition codes are affected,

One byte is read from the memory location
in the PROM pointed by register pair HL.
Data returned through’ acc.

Only ACC affected.

Same as 'READ BYTE' (8755, 8755-A)!

One byte of data received through register
D is programmed in 2716 or 2758 at memory
location pointed by HL.Acc and CPU flags’ are
affected.

One byte of data received through register
D is programmed in 2732 at memory, pointed by
H .

*

Acc., and CPU flags affected.




‘Table—4

: SDK-85 Monitor routines used by the 'EEROM FROGRAMMEQQf

11

Name Address

CROUT

DELAY

FRET

GETCH

HILO

NMOUT

SRET

COo

O5EB

O5r1

B IC

GIF

G A0

oYl

0732

O7rA

Description

\

CROUT sends a carriage return {(and hence a
line feed) to the console,Register A,B,C and
F's affected.

This routine takes the 16-~bit contents of
register pair DE and counts down to zero,
then returns to the calling program.
Register A,D,E & F's affected.

FRET sets the carry flag FAISE and then
returns.
Only carry affected.

GETCH returnsg the next character in the
serial input stream through register C
to the calling program. '
Register A,C and F's affected.

This routine compares the two 16 bit. 
integers in HL and DE. The carry bit is
set FAISE if DE - HL.

NMOUT converts the 8 bit, unsigned integer
in the A register into 2 ASCII characters.
These two characters are sent to the
console at the current print position

of the:console.

Register A,B,C and flags affected.

The carry flag is set TRUE and then returns
to the calling program.
Only carry affected.

CONSOLE OUTPUT. This routines transmits

a character (in ASCIT code), passed from

the caller in the C register, to the console.
Register &, C and F's affected.
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3 .
M OPROGRAMMER (FLT-A8-3 980

SOURCE FIELD INITIAL ARDR. (HEX)YO(

GUURCE FIELD FIinal AQDDR. (HEX "’“f}(}ﬁ

ERRO . |
SOURCE FIELD FINAL ADDR. (HEX) 72830
Py R T

yﬁg INA

Y e

T

UM C(ERROMY TRLTIAL ALER. (HEXD POUBE

EXEC (Yr/H?Y

DONE X

EPROM PPUMMHF”F ft (L i-"*"s“‘ ~198B2

'

EFROM TYPES



.éppswnxxw 2 i |

N P mmmu 1 arm G0 GRS b 3 T

SEME READING EXARPLES.
apK-85  WER 2.4

) '093009 :
‘ EPROM FRQGRRMPER <PL1Mm8w19azs .

‘ 'EPRDH TYPES?

ERROR
EPRUM PRDGRAWMFR (PLT~A8-1982)

EPROM TYPE$B755 |
' GOURCE FIELD INITIAL ADDR.CHEX)PO000,
| snuacs FIELD FINAL ADDR . CHEX) ?gggg

Py R TR
0000 24 BE 20 ch EB 05 7C CD C7 06 7D CD C7 06 06 04
0010 CD 14 09 7E 57 CD €7 06 74 FE 40 D& 75 08 78 FE
0020 CO D2 71 08 04 081CD 14 07 76 FE 76 C2 38 08 21
0030 4B
ok DONE ok | . p
Hf*E?RDH PROGRAMMER (PLT-~AB-1982)

i

gl

EPROM TYPE#Z7LE.

-—

.SOURCE FIELD XVITIAL ADOR . (HEX ) T00G0
- SOURCE FIELD FINAL QBDE»(HFX) TO020

P v R TF
ERROR
P s RTR

. 0000 FB - 70 FE 27 pF 70 SF DD F7 C7 F3 3568 FD n? Bé BC
0010 D7 E3 SE BG &4 CE 5E FF BF 38 Dl e Fﬁ 76 94 17
0020 05

it 3 NONE $$

| EPROM PROGRAMME& (PLT-AS-1982)

" EPROM TYPE®




APPENDIX -3

Listing of the 'EERCM PROGRAMMER ' Program.

Total memory.requireniént 03c2 (Hex) bytes.
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'##*X***#*v#***#*#**&%*W*W*****#*#W***W*****«*W*%#W**%***ﬁ#*” AR

'** FPHDM PPOHPQMMEH **

8000, _BIAOQO O LXT SR 20005 DEFINE'STACK FOINTER,
8003 . C31681 JME 81 1A 5 BRANCH TO LEAVE SOME ROOM FOR
' : i MESSAGE TARLE. v

KRR MESSAGE TABLE KHKAKKHKKKKK
(CRY (LF >'r' FROM PROGRAMMER

CFLT-A-1982) (CRD
(LF)(hI)LIhUM TYFE®

gO0s ONOA AGH0 G24F AD2O ¥
BOOE" BOHD 447 G240 AN4D
BOLS AT 2028 G04AC HARD
BOLE 4153 2031 3938 3229 4
BO2b OnOA OAA% HOWR AF4an 9
BORLE 2054 HOUO 4URE QU $

FO CLEYSOURCE FIELD

BO3 OBOA G348 GHGL 4345 G
INT T ﬁ CAXIIG CHEX) P2

fo3In 20446 494% ACA4 L2049
BOAY AEA4Y T449 4140 2041
BO4nN 4444 HR2E 2848 AG5E
BOHY RP3F 20 ‘ A

| N wr Cr e
-

7058 CON0A HIAF HEEL 43450 (CH)(LF)SOURCE FIELD

§
- 8060 2046 4945 4CA4 2046 § FINAL ADNR. (HEX)  TX
BO&S A 4L 414&'”041 1444 5 '
BOVO EOOE 2848 A5HE 2920
gove Q03K 4% ' ¥
BO7R OnoA HORO ACA0 UYRIAO 4 (CRY (LD v RO
#0883 FF2G ¥
gO8% ONOA 444% H3%H4 A494E. 5 (Fh)(ll)ﬂ!nllNh![UN
BOBN 4154 APAF AER0 2845 CEFROMY INITIAL hﬂUh.(H[X)"/
- BOYS SOEQ AF AT 2920 494E
goYNn 54 4941 4020 4144 7
BOAY 44h? DELG ABAG TERY ¥
BoAD JF25 p
BOAF OnoA 4558 Aala3 QO’Q dOCCRY (LFYEXEC (Y/NITZ
qOR7 SE9REAERY BFAG i ‘

\

m*#*****************K*******************M***?Y***Y*****%**&fFW+%V$4*;f



CBORD
a0cs
. 8ocn
gons
goxnn

BODE
8OE &,
BOEE

BOF O

$OF B
8100

FUNCTTON
DESCRIFT

8107
81086
8104
BLORB
g10C
a10F
G110

T FUNCTION

DEGCRIPT

8113
8116
8119

QuoA
A0AL
B2AF
HOG2

“Y R
28

onon

IS h ey
Hana

A9AE

55455

B

OLoA

Onon
4520

COPERNTRSE

A sY

TON

7t
FE 2
cy
AE

e T va ve o »

+

o
W StAY

A 4n

4341
2028
4552

2H2A
2ARA

EYX VAR
4720
494E 2

20414

4E54

HYOE

a4l 1

2044
Onoa 20

RING

OF ASC

VAL T DELITMITE R

RIEG

CIFAQY

]
s,

30781

!OPRTERR

TON

4
¢
14
+

THIS ROUTINE FRIMTS THE

A

MOV
CHY
RZ
0y |
CaLl.
TNX
SHMEP

Cr Hy L.
A M

o]

O7F M
o
#8107

REG. Ay Oy Hy L

2LFOB0
COo781

ce

Lk

CAld.

RET

HrBOFO
8107

> > @y > v -

<> 8> e

~-»r

(CR)(LF)PRHGRHHMTNG

CERROIC LR EFROM AT

‘(CR)(ﬁF)CUNTINUE (Y/NYTPA

AY

(CR)(LF)ERROR%

By

LD S0k DOMNE XK
.

T1 CHARACTERS BEGIMNING
AT THE MEMORY LOCATION FOANTED BY HL
REGLGTER Palit IS FRENTED,  THE END

OF THE STRING LU RECOGNTZED BY THE
v INCTHES CASED

{

AND

TG AFFECTELR

CHECK TF THE CHARACTER 18-
vaLtn DELIMEITER.

RETURN IF
OTHERWT SE

'Y CALLING

YES .
FRINT IT
O

NEXT MEMORY LOCATION. ‘
BIRANGH TO HANDLE NEXT CHARACTER.

ERROR MESSAGE.

AND F’8 AFFECTED,

y
#
¢

DEFINM'ERROR MGG FOINTER.

FRINT IT
RETURN .

BY CALLING “FRNTMEE .



FUNCTTON
ﬂFWFRIPIfDN°

R L LR

g11a

8iin
8130
8123
81246
#1227
Bi2e
8i2c
g12n

B1L2F.

8132
8134
8137
- B13A

BLFN
813K
8140
8143
8145
B148
814A
8140

BL50
8153
8156
8159

815
R1GF
8162

P18

8148

H16R
31 4K
q8171

174
Vs

2174
@170
BL7F

RN

§164
68187
&1 86
Bl G
BP0

3 OERROM FROGRAMMER

1 9

ke

Qlﬁéaﬁ
CCpo7el

CRABHKR
D238
78

FEB7

Ry
79

FESS

CALRB

FEE2>

CAINE1
CH1381
C31AB1

79
FE16
CaSCH1
FESS
CASCaL
FE32

S RVa:TE
2VIESS.

248420
2LBRE3

CRAR720

L37781

21IEBS

2RN420

2GHBOS
DRRTRO
CE778

011583

ARBA20
A1E182
2ART20
2LRIZO
F60G3

21RA420

JS0H
213580
cnoret

S RhABER

DAag3al
G361
IMET- DR 1|

TO PHNURQM

TCRIS8

CJUNZ 8137
LXT HyB3JE
CSHLD 2054

ANY DF

75Jﬁr?/1&?

$% bbde Satts e s b e $ed B

LXY Hgmooa
GALL 8107
Calll 82a8
JNE 8137
HOV asrl
CrI B
JNZ 8132
MOV Ay
CRI 5%

JZ B1eR
CrY 2y
JZ813n
LAkl 8113
JMF 8114

MOV ArC
CPT 16
JZ 8150

JZ8L1L50
CEI 32

LXI Me8B38ER
SHL.LD 20R7
S 8177

LXT Hy 833E
SHLL 2084

LXT He B3GR

GHLIY 2087
JHFP 8177

LXT Hy@31%5

BHLD 20KH4
LXT HeB2E1
SHLD 2087
LXI Hr20B3
MUT MsC3
LXI Hes20B4
MUI MsC3
LXT HeB03S
CALL B107
Gatl.
JC 3193

GAlLL 8113
JHP 3181

AU

8248

e

I SR e de L s S MR W WS WY MR 'S SR D TR B VIS AR MF WGP P MY SR W SIS WP NS SRR T M V> WR MR R a3 WD ST MR WS X MR IR CEE e WS R R

CGAVE THE

"HAVE THE

THE fﬂliHMING EFhﬂﬁ%v
23% 2758,

L g i e s e A ik o $28 Do e 3ot e et

HEND THE TITLE HESSAGE 10 THE
CONSOLE . .

ChLL BETHX TO RECEIVE THE
CHECK - IF ERKOR

NO GO AHEAD, ,

COMPARE THE EFROM' TYPE

TYIE ML

BRANCH TD.HﬁNﬂLF B75%5.

BRANCH TO HANDLE 27.. SERIES
OTHERWISE ERROR MESHSAGE,
REBTART .

BRANCH TO HANDLE 2716,

BRANCH FOR 27358,

HRANCH IF NOT 2732,

HSAVE -THE READ BYTE ADDR. OF Z732

WRITE BYTE ADDR, OF 2732,

GAVE THE READ BYTE ADDR. FOR 2716,

SAVE THE WRITE BYTE ADDR. FOR LyQA

BAVE THE READ BYTHkADDR. FOR 875%,

WRITE BYTE ADDR. FOH B75%.
SAVE JUME INBTRUCTION FOR READ RYTE
AND WRITE BYTE ROUTINES Ay RlﬂinuU 1

RAM LODCATIONS.,

GEND INTTTAL ADDR. MY 9360E .,
RECEIVE THE ADDRESS
BRANCH IF NO ERROR.

HANDLE ERROR,



a1

8194

B

atve @l

CHIYR

8LPE

810
Bi1n4
LD NE R

216A
S$1AR
31n0C
RERNATE
2180
SRS

CBLRG

Bi1nRe
gLRC

N

BN R
B1Le3
8104
Bic7

gles

Hgiia
RN
BLOF
NN O
BN

prne

BILR
81 NE
BlEd
E1E4
BILE7

B1EA
681
B1EC
Q1EF
CRLFR
B1FS
fiFs
B1FY
81FC
B1F T

CHLFF

BR02

BHA09

BROY
G200

(U0281
CoAgHE
annatl

Cn1ael

039891

BO
He

BOARY20
5]

EOODADO A
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RO
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3
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NYELE
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CRRYB1

218560
cno7a
CNABH R
LAEAS L

CrL3el -

CANGL
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A9
DARD2O
2TLAFHO

CRo7el

CHLFOG
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CHFAO7
Il
FES9
CAONBR
FEAE -

CAGOLG,

Cnr3al

CAEFSL

MOV Hy B
MOV Ly
ST 208
LXT He 8056
Cal.L 8107
Akl 8368
JGBLAA
fald, 8113
S 8198

MOU Dy R
MOV Ey G
EHLID RORY
XCHG

Call. 060
JHE 81A4
GHLY DORR
LXT HeBOTR
Call. 8107
Coll, 061F
FUSH FHW
NOF
CaLl. O7FnA
PO 5
CET 50

JZ 8108

IS O

JZ BRIV
Dol 8113
JME SRS

LXT Hs808%

Catl. 8107
Call. B2A8
JCOGLEA

CaLL 81137

JHP G0

MOV HyeR
MOV Ly C
SHLLI 20BD
LXT My BOAF

Cpakl. 8107

CALL 06LF
PUSH F&UW
CALL O7FA

TGP S

GrRTOY

JZ 8200
GFT Ak

JZ 8000
Call 8113
JHPELEF
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Sr Nar E s ES W X ST AR TS NGRS > R G RS> WX r W R NG S e e M ~e>

ﬁhUE‘THE THIT AL ﬁDUREQﬁ-hT

RESEQRUEH Bram LOCATION,
GEND F"'IFM(.(. fhlfllil:h MESSAGE .

RECETVE THE ANIRESS ,
HRANCH I HO ERROR.
OFTHERWISE HANDLE ERROR,
REFEAT THE MESSAGE .

CHEDR  TF THE FINAL ADNRESS -
B s TMYTIAL ADDRESS.

ERROR T NOT.

SAVE  THE FINAL ANDRESS .

W!NU RO MESSAGE

RECETUE THE ANSWER FROM CONSOLE .
BAVE TT

CECHO T

BRAMCH (F 1T 18 FPROGRANMD .

BRANCH TE IT 16 R(READ) .
ERROK TEF NONE,
REFEAT THE MESSAGE .

GEMD CTHE DESTINATION ADNRESS -
AGE . .

SEEUE THE AGDRESE,

BRAMCH TF N0 ERROR.

HAONDLE FRROR

GAVE THE BESTINATION ADORESS .

GEND EXEC(Y/ZN)YT MESSAGE.
RECEIVEIﬁNSHER.

ECHO 1T,

BERANCH TF J(YES)@'

RESTART TF NONOD .
ERFOR T ONONE .
REFEAT THE HESS@QE. \
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DALL ¢
LHLE 20
MOV As i
CaLL 0&07
MOV Al

N T A

LXE MyBone
CALL #8107
CaLL, DELE
LGN e
Gl O7F&
POF pan

o3ty e

Q;F’?

§
LHLD 2088
UMD

LHLGD 2089
4

DEAE

BORE
AOBL

LXT M 80FE

Lall. 8107

O 8000 ,
FUNGTION 2 READ BRI
R

NOP
CLHLE 30E
oL OBE

£ HFZ(W'&\“

o @y

AT LGS 06

nEy @ e e W

I %35 NS> WI» <3T S
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ga7F 7C MOV ArM

8280 . CRCVO6 CALL 0407 -
8283 70 MOV AsL
8284 COc704 CALL 0607
8287 OER0 CMYI €20
2289 COFAO7 CaLl O7FH
3280 CLR320 call. 20B%
argF | CIC706 CALL 0407
8292 23 INX H
8293 ER XCHG
8294 2ABR20 LHLD 208R
8297 23 INX H
8298 ER XCHEG
8299 CnAa0S CALL 04A0
829C DALERR JC 8R&E
g29F 7 MOV Avl.
8260  F6OF ANI OF
8242 028782 JNZ 8287
2245 CI7082

JSMEP 8270

R + sevs eoms mot arie sen FErS saie nbE S R4S PeRy Aok PO WAL RIRS s Fom b s i s SR St st

SURROUTINE! GETHEX
DESCRIPTION ¢

4
8248 £% FUSH H
82A9 210000 LXI HeGO00
g2acC 1EQO MY Es 00
82AE CRIFNE CALL 041F
8211 4F RS 1 LV P
g2RD COFges | CALL OSF8
BRET 79 MOV AC
82p6 - FEOR CHI on
g2k CRCT782 JNZ 8207
82BR 51 MOV 020
82RC ES T pUSH M
a2RN c1 - POE R
SORE E1l POF M
G2RF 7R MOV ArE
8200 &7 ORA A
g0l CR3207 JNZ 0732
8204 CALC0S J7 061t
[rey casEey - CalL 079
g20A nennge UNG BR0n
5200 CORROE CaLL OSRR
aeno0 LEFF MUT EFF
8212 29 nan H
aon3 2% nan H o
gana 29 el oo
E3ed Kk e nan H
aonG OO0 MUI Br00
gane 4F MOV Coh
g2ny 09 HAn B
gana - CIAESZ JMP 82AE
gann £l PO H
a2DE C31C06 JHE 0610

Zy RGP T Wy Er

ht i -+

g

apn owe W

6 s s TR ATZ 3 SR WD WS N8S @ @ e ne R mE WD

ARSI I VAR @I WP ET MR D

<> 2

5> gp N2 B @F WU NGH MY G WEgE

FRINT ADDRESS.

LEAVE ONE SPOCES

READ ONE BYTE RATH.

PRINT IT. '

NEXYT ADDRESS., \

CHECK TIT WITH THE ENIN alDR.

BRANCH IF THE END IS REACHED.
CHECK IF LBWER HEX OF L I8 F.

GO FOR MEXT BYTE.
NEXT LINE .

bers are surm vt Amas o v et abse eses A108 Sera Bemy beda Shem rmd CAD AT 4Avd €6 DP TACH Lbpy B BN LT Snb o

A STRING OF TMO;HEX DIGITS ACCEPTELD.
THEN RETURNED THROUGH BC.




”er&Lu TONSURETE BYTE (B75Y
DESCRIPTLION  ONE BYVE

?8'}\5:’{ ﬁf” .
WRAMMED 1N

CRATS THROUGH RES.

UUDS @L REG, Pl

i"’” kU B aﬂﬁkﬂ“"l‘ f“ar‘-\
SaVE

CazEl 6B PUSH H-

gREs 05 . PUSH B
BB SEOF MUY A OF
apEs’  pIRe . ouF 20
BREF T MOV Av
e2Es DERl ouT 23
BOEA V0 MOV foH
BIED  0BEe OUT 22
faRen JFEO8 MUT A»08
B2EF D323 OUT 23
GIFL BEOO MUT Ay 00
82FF 0423 DUT 23
Y HOY Aol
82F6 D321 - OUT 21

LS

B OPORTE A8 OUTPYT

OUT ADDRESS.

OuUT BLE PULSE .

T W TD WD NI WS W T W

uu? DETH

T TR

Care JEO4 MVI 4004 $ ﬁFNﬁ FROG L“U£L BIT HIGH
B2F A mEad OUT 23 §
82F JE04 MUY Ar0é § BET UBH’”U”Q
B2FE 0323 AﬁUT 23 B o
#4300 118018 Xl.ﬂv?ﬁdﬁ 5 B0 ME DELAY.

G305, CHFL0% CALL OBFL
306 FEOA MY ﬁs@é ’
B3O8 DIz ouT 23
8304 JEOO MVT Ar OO
8300 NI QUT 23
G30E  BEOO MUI As00
BILO wE20 - OuT 20
8312 Bl POP B
631 gl FOP H
B34 P RET

GET VDD = B,

o

2o

SET PROG LEVEL BIV LDW.

oy R

REBEFE@E FORTS AS TNPUT.

=y

REGTORE DATAS
“\h. 8 H “f ﬂ“’m?i’ﬁ‘%u o
th”hwc

G TP wn

FUNCTION § READ BYTE (8795, 8755 A
PESCRIPTION § ONE BYTE I8 READ FROM @705y :
o R 87958 AND DATA BETURNED THROUSH ﬂimu'ﬂ
s ﬁﬂm RESHS THROUGH HL PALR. :
8315 @ ES - PUSH M SAVE ADDRESH,
@316 O S PUSH D BAVE DATA.

o ey

R 5 'WFOF C MV AROF ) BEFINE PORTS.
8319 1. DER0 . DUT 20 $ .
@aLE om0 MOV Ak ‘$=0Ud ﬁﬂﬂPLS o

azae oo DAL ouT 21
gULE P00 MOV AsH
BELF 0 DERD L OUT 22
ga21 .0 BEOS . UL MVE As08.
@Ry oewEw.s UouT 280
B350 BEQOTT L MV @000
By L nEREL o out B

am < Ee

OUT ALE PULSE,

-F'J-:‘"\’I)

<z

e
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SRR
RIS

LR A0
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fz 346
FEAH
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PUNCTION § WRITE X

‘.

nE -
FEOF
B‘)W

DESCRIPTION

HEGH
BIGE
2ESN

BAEGF

33@.
§1363
B335
BIH6
BE68
83469
BIGE
',: Al f:

EG

A r‘.J‘

G0

9

pE21

0

SNEYL '
P 1

naaw

NEPORT 2168 IHPIT.

HVE B0l
OUT 23

e O
a3
2

v 1Y

ABOVE LIETED
W, A1, Ghmi. ML

rhnn ONE OF
REETURMED THREOUGH

L

CPUEH M 8
FUBK D §
MWL e OF §

ouT 20 6

e

' WNE“ QUL SE
ﬁ DATH. .
POETE AL OUT PUT

OMDY el § OBET ARDRERS.
ey 2 §

MOy Avk ¥
w

GHIF ENaRLE.

MUE ae0L b
OUT 23
I 00 I READ THROUGH 0

BT O

MOV T B

MVL A Q0 2 ﬁﬁmﬁﬁimg PORTS .
out 23 3 .
QuY 20 3

MOV ol #

FOE R §OREHTORE BATA.

PO W ) TRE abnREGE .

276
THROBH D 18 PROGRAJGED TN

ﬁmnhé,d ..... THROUGH ML PAER.

AT

? b ﬁ L]

LS b
P B
MUT Ao OF
ouT 29 :
AVI @sFE (0 DEFINE PORT 00 VO BE QUTEUY
puT 0% 0 PORT, o
MOU Apl D SET DATA
DT 00 i '
MOV @k, B BET ADDRESS.
oyt 24 3 :
MOV @el , -

L OuT A2 : |

wn @

oy

Eoc




B3GR

TH3TO
B3R
8374
3748

§37%
. BAT

BAVE
8380
8382
8364
a838éb
72380
BaBY
a3 B

IEO2
NAZ3

TEEOS

23

LLBOLE
CRFLO%

JEO2
N33
JIEO00
FIR

L pAR0

302
1
121

C9

CHVIC AR
ouT 23
MUT Ay 0
OuY 23

CLXT T 0880

cotl. 0%F1
MUT A O2
aur @l
MVTL A 00
QuUT 23
ouY 20
OuUT 02
FOP D
CFOPH
RET

CFUMCTION 3 WIRITE BYTE ( 2732
RESCRIFPTION § SIMILAR TO D716

BIBE
A3BC
B3HD
T HABF
8391
8393
BEL2
8396
8398
8399
B3R
8390
BAE
6300
83A2
83A4
BIAS

83A9

B3AC
BIAE

B3RO

H3IR2
8304
HIB7
83RA
ARG
- B3BE

8300

§3cl
#3302

5

5
BEOF
0320
BEFF

R LKL

76
0300
7D
1321
70
nFa

JE02

D (I PE

FEOS

Bk yes:

118018
CUFL0%

BEOZ

N33
IEOO
a2
L1000
CuF10%
JE0Q
0F20
n3H2

Tl

1,
()

PUSH H
FUSH I
MVUI A7 OF
DUT 20
MUT A FF
ouT 02
MOV Ayl
OuUT 00
MOV Al
OuT 21
MOV AvH
ouT 22
MUT Ay 02
OuT 23
MUL Ay O3
ouT 27
LXT 11y 1880
CALL OBFL

CMVI A 02

OUT 23
MVT Ay 00
ouT 2%
LY Ty 0200
Call ONF
MUT A0
OUT 20
auT 02
FOE X

FOF -
RET

~Er WP VI G SEP NOF NSF MRP iy Er SEr SO @y @y > Cr ST N> NG AP W NGRSy M|y CER 5P

wr &> SG> WP € WP WR G W Cr TR RE N > Sy

)

ay -

GET VER = 25,

BET FGM O HIGH,

5O WS DELAY. -
SET PUH LOW.
GET UFF = 5.
REDEFIHE PORTS.

REGTORE DATA
RESTORE ADNRESS .

WITH A MINOR QUIFFERENCE.

8‘.:‘ vr.‘-l:' F] ,'.3'.3\)*

GET CHIF ENABLE.

5O MS. DELAY.

CHIF DISARLE.
GET URF = OV,

5 MG, DELAY FOR URE T COME
TIOWN » ' :
REDEFINE PORTS.

RESTORE DATA
REGTORE ALDRESH .
RETURN




