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ABSTRACT

This paper presents the development of Real Time In-circuit Emulator
for Single chip microcomputer in 8051 family. An emulator is frequently
used for testing and solving trouble shoot in microcomputer system having
software error. An emulator can take some data from failure computer
system such as data in registers, data in memory or input data from ex-
~ternal system to check and correct. After the user get the correct data,
analysis of problem can be easily done and the problem solving time can
be greatly reduced.

Experimental results show that the developed 8051 emulator has perfor-
-mances comparable to the commercially available emulator at present. But

the developed one has much less cost.
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Port O

Port 1

Port 2

Port 3

Interrupt Priority
Interrupt Enable
Timer/Counter Mode
Timer/Counter Control
Timer/Counter 0 (High Byte)
Timer/Counter 0 (Low Byte)
Timer/Counter 1 (High Byte)

Timer/Counter 1 (low Byte)



-~ SCON

- SBUF

- PCON

10

Serial control

Serial Data Buffer

Power Control

a.

o o J [~ Sy % w -
Tas L AEATENNTULLNMKIBANA AT LnuHByARE L UNATUR 2.5

ADDRESSABLE

BITS IN RAHS

{128 8ITS)

REGISTERS =

SPECTIAL
FUNCTION
REGISTER
255 | 258 248
135 128
128 .
127
18
Bt 120
7 0
32
T in7
— BANK 3
no
24
— |r7
— DANK 2
no
16
= Int
p— BANK 1
RO
8
~in?
— BANK 0
RO
9

INTERNAL DATA RAM

F8H
Fon
EBH
EOH
221
DOH
can
con
Ben
aon
AgHl
A0l
98H
gou
88H

aon

SYMBOLIC
ADDRESS

ADDRESSABLE
BITS IN SFRa
(128 BITS)

ACC

PsSw

1Pc

P3

1EC

P2

SOUF

SCON

Pl

™1
THO
TLL

TLO

THOD

BIT ADDRESS

Lo

I
.
]

AR

247

2N

SN

hY
1

~
~

183

A 175
~

A YD
1

TCON 143

PCON

oPH

oPL

sP

PO

135

J » o J < o
?"UY] 2.5 llﬁﬂﬁﬂﬁﬂ'ﬁuﬁﬂﬂﬁjﬂﬁ'J'IIJ?'IYﬂHl.ﬂUﬁﬂl&ﬂ

240

224

208

184

176

168

160

153
152

144

141
140
139
138
137
138
135

131
130
129

128

BYTE
ADDRESS

tFoity

{EOH}

(oon)

(n8y}

{DOH )

(a8

{AOIN)

(99u)

{98ty

{spit)

(8o
(8cm)
{8BH)
{8AH)
(B9H)
(88H)

(87H)

(a3
(821
(B1H)

(BoI}

SFRs
CONTAINING
DIRECT
AODRESSAULE
BITS ’
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P3.6 WR  (dnmnut JuuniisAI e N Euan )

P3.7 RD (Anuiuawuniiur2Nanuuan)
[ v o an Jualu:ov [ uual
- UL ¥BTaBYRaRNTY gnuunLﬂuﬁav1aﬁtmaimmdnﬂuvﬂnniudvnagaaanuaaanmdnuv
fmTuTudaya.in
oo 4 v | aga v
- Tﬁatmaiﬁduauuasuﬁmwﬂnﬂuz Moaun 73dimay IP IE TMOD TCON SCON uas
. ! e uual v Jv"'
PCON 3wumnsw1asU7snaum1uunn1¥ﬂduguunzuﬂﬂvﬂnﬂusﬁﬂﬂiunﬂiauLnaffwnnBVTzuu

et uaswafnaqniu

al 2 & ¢| ¢l v 27 : a 2 u'
l“ﬂﬂﬂl“uﬂ'lﬂﬂ?ﬁlﬂﬂ\'l 8051 mnmnawa‘i"nuﬂsﬁ’mﬁ’m'x miﬂnunu%muuﬂu’mua\‘l

] 1
wafnLﬁanﬂwﬂuﬁunﬁduadwu?wnﬂuuaniﬁﬁVEUn 2.6

XTALY } g'
|t - ,g
P1.0 aotqvee .-[ e | — .?:
P1LIC]2 £0.0/ADO 2 — | &
P1.2¢43 38(3P0.1/AD1 '{ DEREE :
P1.3C]4 a7 3P0.27AD2 ef +—* g
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cPU
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8031 MONITOR | APPLICATION | EMULATION
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ﬂ?ﬂﬂﬂ??Uammﬁmuﬂv 8051 ILHMNINEN PPI (Programmable peripheral interface)

]
w = e
tuaf¥ 8255 uﬂzﬂnumeuawuﬁjunvnuﬁﬂasLUuﬂvguﬁ 2.8

FFFF 11
EMULATION RAM
8000 H
TERMINAL PPI
6000 Ii
TERMINAL UART
4000 H
2000 H
0100 H MONITOR
SPECIAL FUNCTION
REGISTER EPROM
boso H
INTERNAL RAM
0000 H

1
o [~ [} o
!Uﬂ 2.8 uﬂﬂVHWTHNﬂHﬁ1UH11U?1nBV 8051 ﬂglﬂlﬂﬂf

[

AD - All De - o7
cLx = FAST EXT DATA
ADDRESS

SPEED HoLD SAMPLING
COUNTER
SRan

K]

PAG ~ PAT7

SVSTEH DATA BUS ~—r——if

1
M 2.9 uﬂﬂvuﬁaniﬂasun1uuawdauﬁnﬁuﬁagﬂ (Data capture)
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ﬂ' o o w oy ‘lo ”?
NN 2.9 udn il MANIUEDNS (Data capture) Lrei L endggesntidiays
o t: cl' 'y} w.,v a o aﬂ.
LN dtaT e mIzIY HiaveInnTLURularavieysuiidEayaiiAmLTIge Feianay
! 0 o o g v v .
WIWAIWIGIARI WL TIEY (Fast Ram) (nuiays 37l oy oioyaszondy (Sampling)
- - Y] [ 7
LEwuaeRetd (Hold) uniidiayanaowisuTy Nwﬁuvuastﬂunngntﬁw\ﬂuvﬁnunﬁvuam1m7ﬁ
ul ) . Y] a‘
AdveanurandmaTeiggnuanunTd (Address counter) AT vHRYMUBALATHRE LY
\ % o - o v v
Aiufine wilemwdygamaRn N FwanTeiu
a'u 1w 'Y . ] ') o v of
Lilafiawn1Ta miaya WiEL T EwNieTEy 3nTen 1 Tass T redyyawmina
1 t
ﬁ?ﬂizﬁuiﬂud1un1v PPI WA T Iedyynuan L AT NNHLTY ﬁagaﬁdvaanu1a1nﬂ1ﬁu1uaz
anfut g szu Ak mny PP tduL AN
T 1
2.4 gaRddnliy 8051 Auiaimat

Y v

1 ] 1 | 7)
gaANvfiBanuniwm 8051 ﬁglﬂlmafﬁﬁ1ﬁvﬁvﬁaiuﬁ

1 ]
Auto) iy W 8051 ﬂgtﬁlﬁﬂ% FuTusunTuhnumien L ATENR MR R

} %) 1 } 74
w?auﬁvw11aﬁuuasﬁuﬁnﬁagﬂﬁtﬁﬂiuuuﬁﬁﬁﬂga

B(reak) ZIRHT n1751wum1ﬁ1ﬂ7un7unqmtﬁa@ﬁ1ﬁ1vq Wiidined
C(opy) nunuhY nnvnanﬁagna1nﬁnﬂv1ﬂﬁv§nﬁnﬁvuund1vn11u%1
D(ump) Uiy n17ﬁ11a1ﬁaga1unﬁ1un11u51§uu1uﬁﬂvuuaanww
E(dit) . el mMIue FayaumiauAman
F(ind) MY ﬂﬁﬁuwwﬁagﬁﬁﬁ1num unauﬂmwﬁ1undvﬁagﬂﬁﬁuwu
G(o) wunuie A% 8051 ﬁqlﬂlna%?uiﬂ7un7uﬁﬁ1undvuaﬂln?ﬁﬁﬁwnumﬂﬁ
H(elp) mwie Wadmed WoRaHemam 8051 Bytaimaf
I(nsert) nuubY ﬂﬁﬁddwﬁmWuuwwﬁvﬁwgvnv\ﬂﬁvﬁwunﬁvuam1miﬁﬁvzq
J(ump) ity WadnenfanTe Tn L e Tu TN T sd M E TN Ty
rd
AR TRl
L(oad) nutie ﬂﬁva?vTﬂiuniuﬁﬁ1n17naulwﬁl%uu?auuﬁvunxaéinzﬂnav

Hex Intel's Format uﬁ1n773av1und1un11u51
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. v P
munnamgﬂnmq NITIBUINIMANTLUY

M(ove) mwie MIEw oy NUARL TN IBA MR B TR
- v dltl [ v [T L] 4
P(reprocessor) WNHOY ﬂ'l'TﬂTENUE)ldﬂﬂl]ﬂﬂﬂ‘lﬂ'i']ﬂl]ﬂﬁﬂlﬁlﬂﬂﬂ\'l 8051 BULRLABT
R -3 | A ul -] y v 2 1 -t do 4
S(ingle) npie WM TuTLnTImasR N TBuTIUEA AR WTAH BT
'
U{nassembler) MU M09 9% 1 UABnaa Y TAR (Operation code) ?1anUEWuRUHn

[~ 4
W dunmusdL st uRey

V(erify) mwtiy Wi TLeTeu s ayaneumiaRmE

eX(ternal) et W1 nufeysannouenssumuARLTY. TautEHagamEnTan
nuuen

# BTN AR LRI MRUNNHE 93 W IMNININURE SUTHLR ER S

2.5 Dinifrinudneninemane 8051 Byiaimat

t v
Wa T e mgaslTunTuusseR eI i T8 L Dyaeil
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START |
e

Initial all parameters

Set up Communication Link

Send heading to terminal

<

Send prompt,"EM51>",to terminal

Prel

Wait any character from terminal

no
get it? E>
yes
This character had any one like these;
A,B,C,D,E,F,G,H,I,J,L,M,P,S,U,V,X,#
|
no
had it?
I yes

Look up table and get address
of service routine

i
i
|
i

Jump to service routine

T
i
r

z
1
)4

5%’) @53)

i 1
U 2.10 waneTAAEFnaaenTLTudu

U A

<3Mw

z .
®yg © g

i
v
I
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Routine ; A(uto)
Syntax ; A SSSS
Detail : Execute program at address SSSS and capture data

Get address SSSS from terminal
and separate in hi-byte and lo~byte

Push this address in stack ,lo-byte first

Reset address counter of fast ram to address "000"

" "

Set fast ram to write enable state

’

Open gate to use internal clock

Execute command "RETURN"

4 o d
T 2,11 usdneTHAZ T NaawAEY A(uto)
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Routine ; B(reak)
Syntax ; B SSSS , ) ‘
Detail ; Program break at address "SSSS" and show data in some registers.

Get address "SSSS" form terminal

Check first character in break buffer

no

=03 7
yes
Had old break address and data stored

Set pointer point to address retrieved
from break buffer

Put data three bytes retrieved from
break buffer at these address

<l
~

Set data in first byte of break buffer
to be 03h,next three bytes CODZ data
from address SSSS,SSSS+1,SSSS+

At last three bytes in break buffer
save data followed,02h,SSSS+3

At address SSSS put hex opcode for
"LIJMP XXXX",when XXXX mean address of
service routine after program break

When execute grogrém to address SSSS
it jump to address XXXX

Save all data in registers in buffer

Send data from buffer to terminal
€§>

JUf 2.12 udne TR InpavAde B(reak)




Routine
Syntax

Detail

.
1
‘

C(opy)

when SSSS
FFFF
TTTT
Copy data

21

; C 8885 FFFF TTTT

= gtart address of source block

= end address of source block

= gtart address of target block
from one block of memory to another

7

Get three address from terminal
and save SSSS,FFFF,TTTT in buffer

<}
<t

Set pointer point to $SSS and TTTT

Get data from address SS8SS and
put it in address TTTT

Compare SSSS with FFFF

yes ///////
: E

qual?

no
S58S = SSS8S + 1
TTTT = TTTT + 1

] [
710 2.13 udaviddr1inaavide C(opy)
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Routine ; D(umg)
Syntax ; D SSSS FFFF &for dump external memory;

DI SS FF for dump internal memory) )
Detail ; Dump data from specified address and display on terminal

Y

Check second character

wpo

Get SSSS and FFFF then save in buffer

Set pointer point to SSSS
Set counter = 0

Send heading to terminal
"0123456789ABCDEFTF"

<

Send address SSSS to terminal

Get data from address SSSS,convert to ASCII
send to terminal

88SS=SSSS+1

counter = counter + 1

no

counter+10h?
ves
Send "CR" and "LF"

U7 2.14n udReTASE 1 na8vA Y D(ump)
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v

Get address SS from terminal

Process same as address SSSS

111‘1"'1 2.141 udneINAYTIMzawA{s D(ump)
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Routine ; E(dit)
Syntax ; E SSSS (for external memory)

EI SS (for internal memory)
Detail ; Edit data in memory at specified address,end by "-".
A4

Get character from terminal

"I"
>

Get address SSSS and save in buffer

~N

Set pointer point to address SSSS

Send address SSSS to terminal then
send two spaces to terminal

Get data from address SSSS and convert
to ASCII then send to terminal

n_n

Send space then and space to terminal

~

Get a character from terminal
"on /\ "_u
@/1 : nonon_no l\@
.y ?

yes

no

Convert data to binary and save in SSSS

S8SS = SSSS + 1.
H

77t 2.15n udRvTHAZTnzaeA e E(dit)
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P

\4

Get address SS from terminal

Process same as address SSSS

S8S8SS = SSSS - 1

!

v |
®

UM 2,158 uameTNAF 1 Inraed Y E(dit)



Routine :
: F SSSS FFFF HH HH HH

Syntax
Detail

26

F(ind)

Find data in specified block of memory

®

A4

" Get address SSSS and FFFF
and save in buffer

Set counter = 0 for count
number of data to search

Pl
~

Get data "HH" from terminal

counter = counter + 1

Get next character

no

chr="CR"?

Set pointer point to SSSS

z ®

Get data from SSSS,compare with "HH"

yes
equal? E><:>

no

S88S = 8SSS + 1

Send "Search not found" to terminal

4

®

7% 2.16n wdReTHAYTnaavsA e F(ind)
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®

4

Set TTTT = SSSS and saved

<l

~

SSSS SSSS + 1
counter = counter - 1

Compare data from SSSS equal next HH

!
!

no

equal? E>(:§

i Yes

no
counter=0?

yes

~

Send address TTTT and data content
to terminal

TTTT = TTTT + 1

\m
TTTT = SSSS

yes

v

@

TUf 2.162 udReIAAA1TnaseAdv F(ind)

|
§



Routine ;

Syntax

Detail

L

.
?

Glo)

3 G SS8S (for start execute program)

G (for continue after program break)
Execute program at address SSSS or continue after break.

Get address SSSS from terminal and
separate in hi-byte and lo-byte

Push this address in stack,lo-byte first

Execute command "RETURN"

1 []
T 2.17 udneIndd1inaaeide G(o)
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Routine ; H(elp)

Syntax
Detail

s H
; Display all command used in EMULATOR to terminal.

®

Set pointer point to first address
of "HELP" message

Get data from this address

yes
data=04h? ()

| no

Send data to terminal

In¢trement pointer point to next address

U7 2.18 usme AR naavA Y H(elp)



Routine ; I(nsert)
Syntex ; I SSSS FFFF HH .
Detail ; Insert "HH" entire memory from address SSSS to FFFF.

Y

Get address SSSS,FFFF and data HH from
terminal then save in buffer

Set pointer point to address SSSS

Put HH in this address

Compare SSSS with FFFF

yes
equal? €X::>

no

SSSS = SSSS + 1

UM 2,19 udne AT 1 Tnaaef8e I (nsert)
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Routine ; J(ump table)
Syntax ; J
Display jump address in monitor ROM on terminal.

Detail ;
©

i
i

, \V4
Set pointer point to first address
of "Jump table" message

el

Get data from this address

yes $><Z>'

data=04h?

Send data to terminal

Increment pointer point to next address

t
1

2.20 wineMdd 1 nzawA e J(ump)

—~h.

71



Routine ; L(oad)
Syntax ; L

32

detail ; Load user program from terminal (hex intel format file}.

0

4

and

Display file’s spec to terminal

tell user to press "Fl1"

L

User press "F1" and key in file name

P

~

Get

"on
M

first character,it must be

Q -
", no
‘ yes

Get 2nd

and 3rd character,it must be

byte count of this record then save
in counter and save in sum-buffer

no
ounter=<10
es

i

B{L1

Get 4th
hi-byte
save in
data in

and 5th character,it must be

of first address of this record
address-buffer and add with
sum-buffer then save back

Get 6th
lo-byte
save in
data in

and 7th character,it must be

of first address of this record
address-buffer and add with
sum-buffer then save back

yes
0000 ? {>@
no

of this

Set pointer point to this start address

record

i
i

Cet 8th and 9th character,it must be 00
add with data in sum buffer,save back

L3 )<

';r,u?; 2.21n udmeTnaz1inzaeA e Load)

no //////»\\\\\\\yes
\\\\\iij/////

>@
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@)

ia

i\]

\4
Get next two characters,must be data,
add with sum-buffer and save back
Put at address point by pointer

Increment pointer,decrement counter

1
H

no

counter=07?

Get next two characters,must be checksum
of this record,save in checksum-buffer

Get data from sum-buffer and make 2’'s
complement then save result back

Compare data in checksum buffer with data
in sum buffer

1
no
equal? (L)
ves
i

Get next two character,must be "CR","LF"

;
~ no ~
correct? 2(L1)
.~ yes
{
. !

Clear all buffer,reset counter

i

@

U7t 2,217 wdneTHRETnaawile L(oad)
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@
\4

yes
yes

no

|

Get data from sum-buffer and make 2’s
complement then save result back

Compare data in checksum-buffer with data
in sum-buffer

H

no .
equal? L1
yes

!

Get next two character,must be "CR","LF"

i

no N
correct? vr{i&)

yes

i

Send "Down load complete to terminal"
Send sound beep to terminal

H
{
i
i

;

TU% 2.21f wdneInAg TnaavA it L(oad)
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@

|
v

Wait until no daté send to USART

Send message to terminal
"Down load error"

§

{7
®

INTEL HEX FORMAT

DATA RECORD:

BYTE 1 COLON(:).
2..3 NUMBER OF DATA BYTE IN THIS RECORD .
4..5 LOAD ADDRESS FOR THIS RECORD, HIGH BYTE.
6..7 LOAD ADDRESS FOR THIS RECORD, LOW BYTE.
8..9 RECORD TYPE,MUST BE "00".
10..X DATA BYTE, TWO ASCII-HEX CHARRACTERS.
X+1..X+2 CHECKSUM, TWO ASCII-HEX CHARACTERS.
X+3..X+4 CR,LF.

END RECORD:

BYTE 1 COLON(: ).
2..3 RECORD LENGTH, MUST BE "00"
4..7 START ADDRESS, "0000"
8..9 RECORD TYPE, "01" OR "00" IS ACCEPTABLE.

10..11  CHECK SUM.
12..13 CR,LF.

THE CHECKSUM IS THE TWO’S COMPLEMENT OF 8-BIT SUM,WITHOUT CARRY,

OF ALL THE DATA BYTE, THE TWO BYTE IN THE LOAD ADDRESS, AND
THE BYTE COUNT.

‘{IJYJI 2.219 uanvTNAE 1 InoaeA e L(oad)
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Routine ; M(ove)
Syntax ; M
Detail ; Move data from cache ram to data ram address FOOOH

®
v

Reset address counter of cache ram

Set counter 1 to " 0000 "
Set counter 2 to " F000 "

I~
V

Send 1 pulse to address counter

In data from cache ram pass through port A of PPI

Save data at address pointed by counter 2

unter 1+1

Counter 1 =
= unter 2+1

Co
Counter 2 Co

no

Counter 1 = FFOH

yes §&

®

T 2.22 udReInd naavAie M(ove)
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Routine ; P(reprocessor)
Syntax ; P . )
Detail ; Remove and adjust data which capture by cache ram

when executed by 8051 microprocessor.

Y

Set counter 1 point to address " FOOOH "
Set counter 2 poiht to address " FOOOH "

)

Get opcode at address point by counter 1

I

Look up table for this opcode and get number of bite
and number of cycle when execute

1 byte,1 cycle = £>(€a

Get opcode from counter 2 and save in address pointed by counter 1

[

Counter 2 = Counter 2+1

6

I~ PB)

Get opcode from counter 2 and save in address pointed by counter 1

[

Counter 2 = Counter 2+3

o oo
7R 2.23n udneNAY 1 Tnanvi1de P(reprocessor)
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Ro

bytes, 1 cycle

yes

Get opcode from counter 2 2 bytes and save in
address pointed byrcounter 1 2 bytes

®

no
2 bytes, 2 cycles : E>Q§D

Get opcode from counter 2 2 bytes and save in
address pointed by counter 1 2 bytes

|

counter 2 = counter 2+2

no

Get opcode from counter 2 3 bytes and save in
address pointed by counter 1 3 bytes

counter2=counter2+1

!
Q)

[ )
UMt 2.238 udnvMaE1InravA e P(reprocessor)
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no
(x

-

§:1;Eyte, 4 cycles

yes

Get opcode from counter 2 and save in address pointed by counter 1

Counter 2 = Counter 2+7

(m)<

Counter 1 = Counter 1+1
Counter 2 = Counter 2+1

[

Compare counter 2 with FFFOH

equal ? -
K

UM 2.23A udneTHAX 1 InaavAlNe P(reprocessor)

no

%
@



Routine ; S(ingle step) .
Syntax ; S ssss " "
Detail : Run single step, start at address "ssss

¥

Get address "ssss" from terminal

l

Set INTO to highest priority, active low
!

Enable interrupt
I

Set address of first interrupt service routine

v

Set PC3 to low

First interrupt service routine

Set PC3 to high
I

Pop data from stack two bytes
1

Set new address for interrupt service routine

Push "ssss" to stack
I

Set PC3 to low

s
Execute command "RETI"

U 2.24n udneTWAZ T TnzaeR dY S(ingle)
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Interrupt service routine

\V4
Save all registers in ram
|

Set PC3 to high
|

Display data in registers (save in ram) to terminal

I
Display "Q for Quit ,N for next" to terminal

"

Get character from terminal

no

Q or N

yves

yes

Get data from ram and put back to all registers
I

Set PC3 to low

Execute command "RETI"

7 2.247 udavNA¥ 1 InaavAde S(ingle)
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Routine ; U(assembler)
Syntax ; U SSSS FFFF )
Detail ; Disassembler hex-code from specified memory

Y

Get address SSSS,FFFF from terminal
and save in buffer

N |

Set pointer point to address SSSS
Send address SSSS to terminal

Get hex-code from this address

hex-code = hex-code * 10h

Set pointer to address XXXX where
XXXX = 2000h + hex-code

z @

Get opcode characters from address XXXX

e o6
D)

no

S585=8555+1

Compare address SSSS with FFFF+1

no

7% 2.25n udAvINE¥1TnaaeAde U(nassembler)
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P

S888 = 8888 + 1

Get hex code from address SSSS and
convert to ASCII,send to terminal

., XXXX = XXXX + 1

¥

Send character to terminal

S

TABLE OF ASSEMBLY LANGUAGE

- Table start at address 2000h
- At these locations divided in 10h bytes per block
- One block saved pattern of one instruction like followed

address

2000
2001
2002
2003

2010
2011
2012
2013
2014
2015
2016
2017

content. detail

ANl
"nAn

Begin one instruction

"P"
04 End one instruction
"A" Begin next instruction

LLES 1]
Mgt
1neytt
mnon
It

Q Need operand follow
"Q" Need operand again
04 End one instruction

U 2.254 udMeTNRY1InaavA ¥Y U(nassembler)
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Routine ; V(erify)
Syntax ; V SSSS FFFF TTTT
Detail ; Compare data in two block of memory.

@

4

Get address SSSS,FFFF,TTTT from terminal
and save all of its in buffer

Set pointer point to address SSSS and TTTT

<l

~N

Send address SSSS to terminal

Get data from address SSSS and TTTT
assume that it’s XX and YY

Send data XX to terminal
Send address TTTT to terminal

XX=YY
\\\\\\\ yes

Send ".." to terminal

no

<1

<
8888 = 85885 + 1
TTTT = TTTT + 1

Compare SSSS with FFFF + 1

yes no

equal?

Y

Send YY to terminal

T 2.26 uaneHAI FnaneRds V(erify)



Routine ; External capture
Syntax ; X
Detail ; Use data capture unit

45

as logic analyzer

Reset address

counter to address " 000 "

Set fast ram

"

to " write enable " state

Open gate

to use external clock

Display "Press M to move data

from fast ram to data ram address "FOQOH"

1 o o
7R 2.27 udneINAE 1 inzavA e eX(ternal)
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Routine ; #
Syntax ; # SSSS FFFF
Detail ; Display result of add and substract between SSSS and FFFF

Get data SSSS and FFFF from terminal

SSSS + FFFF
SS88S - FFFF

XXXX

n

:

Send XXXX to terminal
Send YYYY to terminal

!

®

1“11?'\ 2.28 udneTAE TnnaeA e #
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Charin Bantukul.
Communication Link between 8051 & IBM
@ Copyright 1985, 1986

Version 1.5, June 1, 1986
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*x PRESS F3 to display function keys *x*

Which port do you wish to use? [1]

Which baud rate do you wish to use? [ 9600]

0) 300
1) 1200
2) 1800
3) 2400
4) 4800
5) 9600
6) 19200

H
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‘ﬂlgﬂUHalHWHWHHLTHUTﬂHuﬂj ufz 8051 ﬂqLﬂlﬂﬂ?ﬂ?ﬂun?zTUﬂﬁﬁVﬂﬂ‘ﬂ HBAITINUN

)
aanWNtaﬂuﬁvguﬁ 3.6
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MCS-51 Real Time In Circuit Emulator version 1.00
Copyright 1986 by CHARIN B. of KMITL

-EM561>

] t
71t 3.6 LEAvAIWNTauNRsUDURY MaEY 8051 eqnxmaf

3.2.2 NAAAYLTHNRATNY H(elp)

] ) t 7] t
8051 aqtntnafisuﬂﬂv1wunstaunuavﬁ1ﬁvﬁ%ﬂvnuuﬂﬂviuuuaanﬁﬂﬁvgﬂﬁ 3.7

LAST 20 BYTES OF EXT. RAM USED BY BREAK ROUTINE
RAM @ 48H-50H IS USED BY MONITOR
RAM ABOVE 50H IS USED FOR STACK

COMMANDS ARE

A AAAA GO @ AAAA AND CAPTURE DATA

B {AAAA} BREAK AT ADRESS AAAA

C SS88 FFFF TTTT COPY BLOCK OF MEMORY

D SSSS {FFFF} DUMP PROGRAM MEMORY

DI SS {FF} DUMP INTERNAL MEMORY

E SSSS EDIT EXTERNAL MEMORY

EI SS EDIT INTERNAL MEMORY

F SSSS FFFF HH HH HH  FIND DATA ’'HH HH HH’

G {AAAA} GO @ AAAA OR BREAKPOINT

H HELP

I SSSS FFFF HH INSERT ’HH’ INTO MEMORY -

J LIST JUMP TABLE

L DOWNLOAD FROM TERMINAL TO EXT.RAM
M MOVE DATA FROM CACHE RAM TO MEMORY
P COMMAND FILTER FOR 8051

S AAAA SINGLE STEP @ AAAA

U SSSS FFFF UNASSEMBLER EXTERNAL MEMORY

V SSSS FFFF TTTT VERIFY BLOCK OF MEMORY

X CAPTURED EXT. DATA BY EXT. CLOCK
# MMMM NNNN

EM51>

] 1 t
TUN 3.7 udAeTERs L BuRaBNARA RO AE T 8051 ﬁgtntmafnﬁvaﬂnnﬂﬁ§ﬁ15nn1"ﬂ"
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3.2.3 NARDNAINY L(oad)

o w & < o a0 ] o
ARTAE L IHNTTAT 2 TER T TLN TURYMMIBA WA WAR MHAYT TAERNNAI
1
FaemTiienTuTunanketl 8051  Aytmima¥ usMeEBAIW " Hello! Nice to

t 7 v .
meet you again." TMNTUMIBN ReiHaIs L BudTUTUnTIADN

A>type sample.asm
CPU "8051.TBL"

HOF  "INT8"

>
ORG 8000H :start address of user’s RAM

4

CR: EQU ODH

LF: EQU 0AH .

)

START: MOV DPTR,#HELLO ;pointer to address of pattern
LCALL OADOH ;put all characters to terminal
LIJMP 0026H sjump to show prompt

HELLO: DFB CR,LF,"Hello,nice to meet you again.",CR,LF,04H

H

END

[}
AROAINTNTTABNINALR 32 WD INANTBUEA1 20 TMAATMTLZEY  Intel Hex Format

ﬁv;ﬂﬁ 3.8 ﬂuqﬁiﬂﬂﬁﬁﬂﬁﬂﬁﬁiﬂ "Sample.Hex"

A>type sample.hex
:10800000908009120AD00200260D0A48656C6CE6F38
:108010002C6E69636520746F206D65657420796FBF
:0B8020007520616761696E2EODOA0477
:00000001FF

7un 3.8 LHANFIBH I INA NN T AL AT TRAR

» ] i 3 1
INWNARE "Lt AsanmszuannadeniuRd  F1 lawFaunssnanitanalinan
[+ ] -3 Jl’ld 4 @ o ] } 7 4 t ) . 4 ﬂ'
HILUURNINIMANS  Sample.Hex uunnaqﬁdtnﬂiﬁﬂuini ui7tfaudaMWl  Sample.Hex LU

] ]
Ln%awnﬂnﬂﬁﬂﬂdﬁinaﬁLTuu¥auuﬁda=uﬂﬂvunaanu1uuaan1ﬂﬁv§uﬁ 3.9
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EM51>L

Download from Terminal to 8051 Emulator

File must be intel 8 bits short or long format
Press function key F1 for begin process

driver: Name of download file? SAMPLE.HEX
driver: downloading...
driver: download complete

EM51>
ﬂl [ 4 1 o
Eﬂﬂ 3.9 URAINITAIIUTHAR TUTUNTUAVAUNU LA W WL TY

]
3.2.4 YRABYAINY D(ump)

[ y : [~ 4 o :’ [ ) ' »
ﬁnﬁvuaz1ﬂun11uﬂavﬁ11uuﬁ1un11ua1nuu1ﬁuaan1wa1nnanaﬁ 3.2.3 DMTYsunTy
‘ L] o 1
» 2 8 © « [ © o - (]
ﬂﬁiﬂTﬂRﬂ\ﬂQﬂﬂBﬁ Luan1n17ﬂuuﬁ1uﬂ11ua131nm1uuﬁvn 8000H 0V 8020H 3viwy
d' -1 a' 2 o JdO y ul ol n‘
TﬂTuﬂ?Uﬂlﬂuﬂﬂﬁﬂlﬂﬁaﬂﬂiﬂﬂnﬂuiﬂﬂﬂﬂ ﬂ?ﬂﬁﬂﬂaﬁ " D 8000 8020" ﬂlﬂﬂ%ﬂﬂﬂﬂ WEN

G o d‘
uﬂnvaanuﬁastﬂuﬂvgﬂn 3.10

EM51>D 8000 802F

012 3 45 6 7 8 9 A B CDEF
8000 90 80 09 12 0A DO 02 00 26 OD OA 48 65 6C 6C 6F veeessss & .Hello
8010 2C 6E 69 63 65 20 74 6F 20 6D 65 65 74 20 79 6F yice to meet yo
8020 75 20 61 67 61 69 6E 2E OD OA 04 FF FF FF FF FF U agail. seeeeann
EM51>

} 2

1 [ 4 ]
7N 3.10 WAAINTANMIIBAT AW WIINARB AN TENM UMREN N

3
[} o v v oy (-1 o
WnmasLALIUINA N TAA WM IR A WuIL TN iRy 8031  naHR1dy

. ] d 2
" DI " und Bemusly " Dump Internal " L¥W " DI 80 90 " iilufiu
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3.2.5 NRAAVAINY G(o)

Snii Susn AR 8051 Byiainad 1ﬂﬁ1nﬁ1¥u1ﬂ1un7uﬁﬁﬂiuTHanﬂviuﬁv
Sumiv  8000H THRDSAES " 6 8000 " naﬁiﬁazuﬂnwﬁanawuwwuﬁﬁavnwﬁﬁvgﬂé 3.11
EM51>G 8000
Hello,nice to meet you again.

EM51>

] 1 1 []
i 3.11 LEAINTAERINY G(o) ﬁvﬁﬁﬁqtaLnaf?uTUTun1uﬁﬁ1unﬁvuantﬂ?ﬂ 8000H

3.2.6 NARBYAINY A(uto) M(ove) URs P(reprocessor)

"'.f 1 o c: - lv u'
ﬁﬂﬁvnvﬂﬁuﬁﬁavﬂ§i1unu TRBLTUIN A(uto) isLUun17ﬁvﬂn1ﬂ1uun7u7uﬁuantn1ﬁ
d'o v o 'n: [ : uznp o' ,
i muanTautie i nuliayah infuuniinse viaya tiuaduTy #eiiuiviovifAie M(ove) Lha

[ v ;74 * W ) [ w :.Jl § YJ [+ ; ﬂ'
ﬂWHWTHWHHBQRLﬂWuﬁﬂ“ﬂu1ﬂﬂ17”?1“181u“ﬂﬂiﬂﬂuuﬂﬂﬂﬂyﬂ1ﬁﬂ P(reprocessor) i Wan7av

] v o | )
o

Hayan Wkonka el iavan ﬁmmnmu1ﬁn1ﬁ%ﬂn1sﬁu1udnuuawavaﬁﬁnﬁuﬁagnﬂiﬁmmﬂma1n
1 ] ] § 7]
PSEN BWNSMIMABNGNINANNTEUNTTAINMEENIATEY (Machine cycle) AVKMIVIUHEYRH
1 [} I v ] t 24
Aavvun Bvaz&ﬁﬁagnqnﬁavﬂunimnn1§vuuuaav\uﬁﬁumﬁv1ann17n1wﬂu HANLANBIINHLER

1 ] 1]
e 3ubBya LN SeHEYAHANY P(reprocessor) i Waufitiayaafigniay fwudnviuguh 3.12

EM51>A 8000
Hello,nice to meet you again.

EM51>M
Data stored at FOOOH - FFDFH

EM51>P
Data was filtered and stored at FOOOH

EM51>D F000 FO3F

06012 3 45 6 7 8 9 A BCUDETF
FOOO 22 S0 80 09 12 0OA DO E4 93 B4 OD B4 F7 12 0A Fl e iietes reieaen
FO106 12 OA FD CO 83 CO 82 CO EO S0 40 01 EO FC EO FC  ..... N
F020 EO FC EO FC E0 FC EO FC EOQ FC EO FC EO FC EO FC  ........ cereeean
FO30 EO FC EO FC E0O FC EO FC EO FC EO FC EO FC EO FC Crereeee ceeveeans
EM51>

!ﬂﬁ 3.12 uEAMNITHAINY A(uto) M(ove) UR¥ P(reprocessor)
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i¥aiteL neBnuTen T AR L Ja WA Auto) Jz(NuiayR 22 feRemde  RET W
Naul §ua ﬁﬂéﬂgiaﬁvﬁuﬁﬁ§QLRLmﬂf?ﬂ%ﬁﬂuﬂﬁvuﬂﬁLﬁTﬁéUTTiﬂéﬂu 2 YufiuugRzavduan
(Stack) une e RET i aamnuwﬁvﬁﬂévﬂﬁundu1uLéutﬁuﬁaqauﬁﬂun1ﬁﬁﬁﬂﬁ1§v A(uto)
JWfNATA MR (Trigger Unit) Eagaﬁtﬁuiﬁtéuﬁuaatﬁuﬁagnﬁqnﬁﬂnuﬂ1ﬂuddu

1ﬂﬁu1u

3.2.7 NARENAINY eX(ternal)

! w ! 1
ﬁﬂﬁvﬁﬁiﬁtﬁaUTsqnﬁn11ﬂﬂv1unavdduﬁnﬁuiaqﬂ \Jakaen1TANIuaYRINNLHEN
FY) a:’ [-1 v v gﬁ a'aa
useHRyganTeiuInMeKen  wnTiias L EIdwn T uinduiayaii L ATeviiaEn
f Y R | 1 )
Bumilenan i vl Wann e wividyiaomediae  AdviasaiiuiuAnde  M(ove)
' N
T 7 ) o

a: 4 v v [V ' o IYI) o
tﬂﬂﬂqﬂﬂﬂgﬂﬂLﬂﬁ‘ﬂﬁﬂﬂuﬂﬁuTUlﬂququﬂﬂuﬂﬂH71U31ﬂBV78UUuﬂ1u7u1uﬂﬂﬂﬂﬁﬂﬂ?ﬂﬂqﬂ A

1
sy T MLAReTIN 3.13

EM51>X

Press M for move data to memory
EM51>M

Data stored at FOOOH - FFDFH
EM51>

[} ) )
Uit 3.13 udAwN1TWHRAS eX(ternal) FwfuATEN M(ove)

3.2.8 nARAEYATNY B(reak)

1 2 q
a1ﬁvﬁas1§1un11nqﬂ1ﬂ1un1uu1vﬁ1vLﬁaﬁﬂnninidﬂﬁauﬁﬂﬂu?ﬁﬂlwaiﬁ1vq 3N
H 1
TurunTninagsindasn T W iTunTunga AT IR WMIWEALATY 8003H UAT 3By

a p 74 1%

as w A s o o 1 ' 4 av o«
Rl B 8003 " naw L¥aiUunTuaniumivngaunTuTunTy lieRdl TeuTauuiiaiAdy
1 [} ]
"6 " ST TN TURRWlEALATE 8000H TUTLNTNIEONMUATAWMEY 8003H iv
‘I b2 z 1 do o v |l I
uEANMILR 3.14  wiBufwdRvA WIS RaTaanu UNIEN W (EBIN T T TUTUNTIREI N
! L2
Aumlsingaananding " 6 " tesaduiAgIinin damnTenandumiinn TagAng

" BC "
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EM51>B 8003

EM51>G 8000

BREAK AT LOCATION 8003

ACC = 0D PSW = 09 B = 0D DPTR = 8009 SP = 65
EM51>G

Hello,nice to meet you again.

EM51>

[} 1
7 3. 14 udRINITMYA TUTUNTNLNA L HERTINABUAN M TN L AT iaya umian

1
AT IR WUULTURNNARENNNT

3.2.9 19aavAIdY S(ingle)

! [} t 1
ﬁwﬁvﬁﬁzﬂﬂtﬁaﬁavn111ﬁ5gtﬂLwaft?u?uTﬂ1un1un1um1unﬁvuaﬂLﬂ1ﬁﬁﬁ1nuﬂ TauTu

] 3 ) £ 74 ]
nazAIINTaunWARYAIR1YY WTd L RaTIuIMIaN N AOUARIIMTUR 3. 15

EM51>S 8000

BREAK AT LOCATION 8003
ACC = F7 PSW = 09 B = 0D DPTR = 8009 SP = F4

Press N for next step Q for quit from step mode
STEP>N
BREAK AT LOCATION 0ADO
ACC = F7 PSW = 09 B = 0D DPTR = 8009 SP = F4
Press N for next step Q for quit from step mode
STEP>N
BREAK AT LOCATION 0AD1
ACC = 00 PSW = 08 B = 0D DPTR = 8009 SP = F4

Press N for next step Q for quit from step mode

STEP>Q
EM51>

1 1 ] t 7]
TRt 3.15 wdmwnITuTUTUNTMRAzA H nTauTwuAAvA1 T Id L e TR
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3.2.10 nARENAIHY U(nassembler)

frdfins AN TaduadL sy uRe (Disassembler)1=ﬁﬂnﬂunLﬁéavﬂuﬁﬁduadwuiw
91 iunuasi guiusataae 8051 L REAMAEAT AN N TA M TTUn TR AT
uitatumioeAIwAAy AL AaT ﬂuqﬁi1a=ﬁ1n11ﬁﬁuaﬁtduLuaafTﬂvunTuﬁdaﬁwvﬁﬁﬂunﬁv
WaRLATH  8000H 41M7M 20 ‘um TS de " U 8000 8020 " usAEnsan ez

fagin 3.16

EM51>U 8000 8010

8000 MOV DPTR, #8009H
8003 LCALL OADOH
8006 LJMP 0026H

8009 INC RS

800A INC R2

800B ORL A,RO

800cC XRL A,6CH .
800E XRL A,R4

800F XRL A,R7

8010 ADD A,R4

EM51>

]
guﬁ 3.16 UHAINTITANLENL 23 L uAET TUTUNTHAMMIIBATING

n: -4 [ y Y] . o
n7ft 3.16 IwIMWIIATAY MOV, LCALL, LIMP gniiaen Ty TUTUNTiA8HY
i 24 1 » v ]
LAnEeINTNRE iR T ARG anteli L laee A m TuTunTeRduad L 1wl vaa W TORRENTS
] 2
MR SuTefdansiaTey  uaswAtRutuTeid  ASCIT  aawiadnmT delin TennnT

i ¥) 1 [} »
A dLEd L FuLIRATINA TN TUTUNTURRLEN Ul uRaTiIg W AeiiMLduiiiduE

3.2.11 nARAYANY C(opy)

[-3 l‘ ;’0 2 4ll * i ﬂl v O 1 d‘ o v 1 e
H']dﬁuﬂ’l?lu']'nﬂﬂﬂﬂBQRHQU“H\'I‘IIU\'IHWLL““\'ILLEIR LATENNNUA IMNRIBUINTUTUNTIIENN

1
N1TRaNHBYAIMNUERLATH  8000H fiv 802FH UHYAUMHILARLATH S030H ﬁﬁiﬁavﬁﬁﬁﬁﬁv
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v

b 24 L1 d !
el "C 8000 802F 8030" MAWINMMNINNTAWARIMMAY 8030H W AwAMeTUR 3.17

astﬁu\ﬁiﬂﬁagaazLnﬂauﬁuﬁwunﬁvﬁ 8000H {I1v 802FH

EM51>C 8000 802F 8030
EM51>D 8000 805F

01 2 3 45 6 7 8 9 A B CUDEF

8000 90 80 09 12 0A DO 02 00 26 OD OA 48 65 6C 6C 6F veeeeess &..Hello
8010 2C 6E 69 63 65 20 74 6F 20 6D 65 65 74 20 79 6F yiice to meet yo
8020 75 20 61 67 61 69 6E 2E 0D OA 04 FF FF FF FF FF u again. cicoeann
8030 90 80 09 12 0A DO 02 00 26 OD OA 48 65 6C 6C 6F cesssses & . Hello
8040 2C 6E 69 63 65 20 74 6F 20 6D 65 65 74 20 79 6F ,ntice to meet yo
8050 75 20 61 67 61 69 6E 2E 0D OA 04 FF FF FF FF FF u again. coseseen
EM51>

] 1 1 1 ]
;uﬁ 3.17 uﬂﬁvnw1ﬁﬂﬂaniaqaawnnnﬁv&ﬂﬁvﬁnnnﬁv

1

3.2.12 nAaawAde E(dit)

o'gdoldl 27 o ., ] o .2 a‘d

nwﬁvuLuuﬂﬂﬁvnﬂ1u1ﬁq1§vﬂunwn11unﬁnuﬂgaﬁuﬂu1ua1wuanﬁﬁ1nun1vLﬂaLﬂun11

1
[y} 2 ] oot a -,
‘i1 8oL e R vRsy INGL AR TR TRaA TUTUNTNa Y NN WNTHN TUTLNTURANR IR LRNIBY
uNRIadN9L M TUTUNTNNAEREE 3.2.8 ThRawnTuf e uTunTu LAz udRsIaAINaENYT
[] 1 ]
ABNUTTARMIBN N aznw\ﬁTauuﬁ\uﬁagannwuwdvnanLﬁ1ﬂﬁ 8006H Taudva¥TuTunTy
)
nTsTanduiiumie  8030H ssHawuiaFayaiiu 02, 80, 30 3imTRelAHAL "E 8006"
1 1 t 7]
ﬁqLaLﬂﬂ%ﬁsuaﬂvﬁwunﬁvuaﬂLQTHﬁ 8006H uasiﬂqaLﬁuﬁa 02 EBNNIUKIAINR NAUMeil
LTTNNNTUAMEWNA  Enter ﬁgLaLmafasuaﬂvﬁwunﬁvuaaLﬁTﬂﬁﬂWuﬁa 800TH unxdaNg
a < vo Jus ta 'Y 'Y) o Id‘ <o o w
LAuLe 00 VAGHayaIMiAE 80 LETMWLAINA Enter mumiehi 8008H ML ARt AuNu Ay
cl‘u zd v o ld‘ . 12 dlll
LuauunaqﬂLﬁu 30 3 NiuayL AL TIsudARIUmIGR 8009 FoL TR TLUREUEBYRLAE
] 2 [}

#awn1TaanInATd i i Q1Hﬁavnﬁ' "o (LATEMANAERY) Al ﬁgLaLmafaznﬁnuﬂﬁv

o 3 al '3 [~ alo d. o 4|_
" EM51> " BnAIN ll\lﬂﬂﬂﬁﬂ‘ﬂﬂlﬁsL'M'lﬁ'r]lilﬂ'nﬂ'm'l‘iLﬂﬂﬂuuﬂa‘ﬂﬂ‘ﬂ?"ﬂﬂ 3.18



EM51>E 8006
8006 02-

8007 00-80
8008 26-30

8009 OD--
EM51>D 8000

01
* 8000 90 80
8010 2C 6E
8020 75 20
8030 90 80
8040 2C 6E
8050 75 20
EM51>G 8000

805F

2 3 4 5 6 17

09 12 0A DO
69 63 65 20
61 67 61 69
09 12 0A DO
69 63 65 20
61 67 61 69

02
74
6E
02
74
6E

80
6F
2E
00
6F
2E

Hello,nice to meet you again.

Hello,nice to meet you again.

EM51>

8

30
20
0D
26
20
0D

62

9 A B CDEF
OD OA 48 65 6C 6C 6F
6D 65 65 74 20 79 6F
0A 04 FF FF FF FF FF
OD 0A 48 65 6C 6C 6F
6D 65 65 74 20 79 6F
0A 04 FF FF FF FF FF

]
77 3.18 uﬂﬂvn11uﬁ1nﬁagaﬂuﬂﬁdundﬂu51d1un1vuﬂuﬁnﬁ

,hHice to
u again.
,hice to
u again.

0..Hello
meet yo

meet yo

] 1 I ;%)
WNTANAZINTIAENAUAT AR L ATH L NENNTRATIRESIMTauiad sen 16 TnudRd

" Back space " Wig " .

3.2.13 nARBYANY I(nsert)

AT

I [} ] 1
ﬁﬂﬁvuaznﬂnﬁﬂnﬂdiaganLnuauq MM AYIUMHIEAT NN L3y DfawnnT

3 b 7) b7}
LUAEMHBYAUMNILA WS RILALAR L ATH 8O00H au{N 802FH Wit 00 Nonum Qﬂﬂﬁavﬁﬁ

ATHY " I 8000 802F 00 " wAInAaaY

” 1

fumsz FusaanueTIN 3,19



EM51>1 8000

EM51>D 8000

8000
8010
8020
8030
8040
8050
EM51>

0
00

00

00
90
2C
75

1

00
00
00
80
6E
20

802F 00

805F

2 3 4 5 6 17

00 00 00 00
00 00 00 00
00 00 00 00
09 12 0A DO
69 63 65 20
61 67 61 69

00
00
00
02
74
6E

00
00
00
00
6F
2E

63

8 9 A B CDEF

00
00
00
26
20
oD

00 00 00
00 00 00
00 00 00
OD 0A 48
6D 65 65
O0A 04 FF

00
00
00
65
74
FF

00 00 00
00 00 00
00 00 00
6C 6C 6F
20 79 6F
FF FF FF

e 6 9 6 08 0
,nice to
u again.

&..Hello
meet yo

s 000 00 00

i t 1
7 3.19 wamenTrIRHayst 1 wumiasAwIilEnee e ATERi LA EaYS

L AAUNUNIA

3.2.14 NARANANY V(erify)

H [ 7] ] i 2
ﬁﬂﬁvuizﬁﬁﬂﬁﬂﬁﬁﬂlﬂﬁgagﬁﬂuﬂ1ﬂuaﬁlﬂiﬂﬁﬁﬂﬂﬂﬂ\%ﬁﬂﬂﬂ?ﬁ Iunnt e s L

1] t
ﬁﬂﬁavn11lﬂ?HULnﬂuiaqaﬁuuaatﬁTﬂﬂdw 8010H Qv 801FH ﬁuiagant?uaﬂnﬁﬂunﬁv

LARLATHN  8025H (SVL1ﬂﬂﬁ§aqaL§u "00 "W ) Qﬂﬂﬁavﬁﬁ "V. 8010 801F 8025"

] 1 ]
uni\ﬁaalﬁuﬁvguﬁ 3.20 fvHayAnawnguuin (8000H fiv 8010H) IzNUARTUNIANTANN

1 1
uaALATE AmnguiisaviegninunuTsuiunduuTniqFaysi niaufussudasATawmuy

} %4

1 v
~EBUARTINNR AR TANANATINUERUILHAYLHIBNN

" "
.o



EM51>V 8010 801F 8025

8010
8011
8012
8013
8014
8015
8016
8017
8018
8019
801A
801B
801C
801D
801E
801F
EM51>

EM51>D 8010

8010
8020
8030
EM51>

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0 1
00 00
00 00
90 80

8025
8026
8027
8028
8029
802A
802B
802C
802D
802E
802F
8030
8031
8032
8033
8034

803F

OO0 O
w0 oo
-0 0o W

NO O

.o

90
80
09
12
0A

[=Ne Mo N
> O O

OO Owm
[N oM e
OO Om
NO O
OO O~
o OO

64

DO O
OO
O OO
oo o
[oN =Nl J
>» O O
> O O
OO
MO OQ
(3 NN
Do ouU
Qoo
DO O™
QOO
OO oM
OO

] ]
gﬂﬁ 3.20 udawnTEA L UTEL inuEays

1
3.2.15 nARBVRINY #

"o es s 0

LN ST B S S B

&. .Hello

LR
Ailvilazd i AE N TIINUAS AL L Ar T MBLMNAB YR M IMLR MR IHABENN 1lTe Tun

n

UAB

4

] ]
U HE LR UL EA L ATH L AN INTLA M TUTUNTUAUNHIEAIINSY  Ladd ARy

] 1 2 t
nTe TALUUETNEY  (Relative Jump) FAHYLMAREvUANI MMLAANT Ty MHuan

t 1
LInA Uk euan L ATe L RiiauAAINTE WALLLATY  (Direct Jump) 3TMTHANAeRE KRR

[}
Al " #  XXXX YYYY ALanIMAUMNANAN) uuIan wIsdTIngLaadavImIuia ANuauan

]
ULRSHARMEBNNIRYTLR 3,21
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EM51># 5050 3030

5050 + 3030 = 8080
5050 - 3030 = 2020
EM51>

) 1
gﬂﬁ 3.21 udAINTUHRESUINUAE RUL R MALNN

I
3.2.16 NARBYAINY F(ind)
f 1 [}
AieliRe W TR Bayanita T Ldu TN 3.19 HaemTAuMNEEYR 80 09
} 7 1 ]
LARS 12 LI MURNNR RN IH AR IR IR ESLALARL ATAN 8000H {19 8O03FH wan“#se

Lﬂuﬁvqﬂﬁ 3.22

EM51>F 8000 803F 80 09 12

Found at address followed;

8001 80

8002 09

8003 12 -2z
EM51>F 8000 803F 00 00 00

Search not found

EM51>

] 1 1
TN 3.22 LEANNTTARMNHBYATIHBIN TN LA WA MA TR

3.2.17 nAaavRIAY J (ump)

1 2 1
nwdvuﬂiuﬂﬂvﬂﬁuuﬁvuaﬂLﬂiﬂuaviﬂsuniudauﬁaénﬁuiuTUTunTunduaufauu Tauay

o| aludv a:
ANe " T " el iR dueegan 3.23



EM51>J
0026 COOL
0029 WARM
002C IN
002F INCH
0032 INHEX
0035 BYTES
0038 BADDR
003B THRADR
003E ouTt
0041 OUTCH
0044 ouTs
0047 ouTa2s
004A CRLF
004D OUTZ2H
0050 OUTRO
0053 OUTC2HS
0056 PDATA
0059 INC16
005C DEC16
005F CPY
0062 BRKPT
EM51>
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COOL START (RESET STACK POINTER)
WARM START

GET A BYTE FROM THE UART

GET A CHARACTER (ZERO PARITY)

GET A HEX CHAR (CARRY=NONHEX)

2 BYTE HEX TO HI/LOBYTE

BUILD ADDRESS

THREE ADDRESSES

OUTPUT BYTE IN ACC.

OUTPUT CHARACTER IN ACC.

OUTPUT SPACE

OUTPUT 2 SPACES

OUTPUT [CR] AND [LF]

OUTPUT LOC. POINTED BY RO

OUTPUT CONTENTS OF RO

OUTPUT PROG. MEM. POINTED BY DPTR AND SPACE
OUTPUT MESSAGE POINTED BY DPTR
INCREMENT 2 BYTE NO. (RO=LOW BYTE)
DECREMENT 2 BYTE NO. (RO+1=HIGH BYTE)
BLOCK COPY

BREAKPOINT ROUTINE

d‘ o 1 . ]
Iﬂﬂ 3.23 udavAunuvLenl ATIsvTUTUNTULAY
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3.3 waN1IMARaNdNM

unﬁ&ﬁaﬂnnﬂTnﬂﬂavﬂﬂvﬂuﬁtﬁﬁaiﬂLﬁu\ﬂwﬂunnuﬁﬁaanuuulﬁanTznﬂ1ﬁvnd11d1uu1
uE7mumd 3 TﬁuLéuaﬂnHWTLiuuqﬂﬁ1évﬁaadﬂvguuﬂuﬁdﬁﬂnﬂinaulwéﬁﬁtﬁu\ﬂéﬁﬁnﬂ1aﬂv
e¥naeide iy Hex Intel Format T T T A NS
dmnudEei namAseinMeE L Tt 8051 5gLﬂtﬁafuﬂiﬂvﬂutiaﬂduiunWT
AU TUTUNTURANY n1uuﬁ§1ﬂastﬁuﬁtﬁuu§uu1 Qﬁﬂﬂ1u11nﬁ1n11nﬂﬂaundﬂuqnﬁawnav
TTunT e R R AT PumannTaiemdoinieuianT ket 8051
ﬁqLNtnaqutﬁuﬁvﬁ

1. W AFRTuTL e da TR TUTunTURRENN T wnnAsasRRE TTunTU A TARd
anouiEnuafuaud (TwlemTiisnTuTunTAIUANEaY 8051 AyiaiwaTiay)

2. FINTRBNINATUTUNTN TR HRAN N LRETAEY MCS-8051 #avuiEntantH Amum
WITINAMTUZEY Hex Intel Format ﬁvﬁaaﬁwvﬁv;uﬁ 4.1 (R)

3. MMTRINMaAaT I 8051 ﬁgtﬂtﬁﬂfﬁﬂugunauﬁﬂvﬂ it 3

Wik 8051 ﬁgtatnafluﬁﬂﬁqtantiwﬁuﬁuuﬁuvaT%ﬁﬂvﬂuéuﬂ e
REunTRem nuriiEed AL AnguAe

1. uiniETin sedeeuiinTdimeten eafulieine tavisun osssinti
\ianT AR Bt 8051 Ayiaima¥ Mkl gos1 AyiaimeTumiem (nTana1der 1
aﬂfﬂudfnavududva1a=ﬁavﬁ1v1ng1uunﬁnavﬁuﬁauﬁisﬁﬂuﬂm11aﬂau)

2. WHWATWAZENUEN NI TAWNRTIAMBYRE Raegnnanaan  uae TUTun T Wi
AT AN R YT R T W TsuaEY 8051 Ayiama IR o ke
ﬁanunsuﬁ\naawnﬁﬂnnﬂﬂﬁtﬁna1n1ﬂ1un1u5utﬁuﬂ1=LﬁﬂﬂﬁﬂﬁﬂﬂﬂﬂTﬁﬂﬁgLatmaf

3. HruuinaeaTal Mcs-51 waf 8051 ia 8751 eiSuTay (Ew7aN) NHIMED
TU1un1u#qnﬁuﬁnaénwuﬂuizﬁavqnéﬂuaanuﬂi1n11uﬁ\niun1sﬁvﬂ1u11n1ﬂv1u1ﬁuu 8051

o o
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A>TYPE SAMPLE.ASM
CPU "8051.TBL"

HOF "INT8"
H
ORG 8000H ;8tart address of user’s RAM
H
CR: EQU ODH
LF: EQU O0AH

START: MOV DPTR,$HELLO ;pointer to address of pattern
LCALL 0ADOH ;put all characters to terminal
LIMP 0026H ; jump to show prompt
HELLO: DFB CR,LF,"Hello,nice to meet you again.",CR,LF,04H
END
(n)

A>TYPE SAMPLE.LST

0000 CPU "8051.TBL"

0000 HOP "“INTS"

8000 ORG 8000H ;start address of user’s RAM
;

000D = CR: EQU O0DH

000A = LP: EQU 0AH

8000 908009 START: MOV DPTR,#HELLO ;pointer to address of pattern
8003 120ADO LCALL 0ADOH ;put all characters to terminal
8006 020026 LJMP 0026H ; jump to show prompt

8009 0D0A48656CHELLO: DFB CR,LF,"Hello,nice to meet you again.",CR,LF,04H
H

0000 END

(1)

A>TYPE SAMPLE.HEX
:10800000908009120AD00200260D0A48656C6CEF38
:108010002C6E69636520746F206D65657420796FBF
:0B8020007520616761696E2E0DOA04TT
:00000001FF
(R)
TUf 4.1 wdRvinEd TN TIRAE N TIRAREY
1
(N) TUTUnTUNEYUIRAaL NG
(1) TuTunTunRAMING L TuuTauula

]
(A) Hex Intel Format file w¥auhaza i nan
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1 o } 2 1 i ;%)
dgmnnan w1 Even tﬂuﬁmnwﬂuswunavﬁgtatwafﬁdﬂ WmnuIsnnaTeEn W Run
] t 7] t 7] 1
iaw1s 8051 AT anduiiniin fudwvaTin gy ant Andymdena s mun Eeiuus
t } ¥}
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Uﬂﬂ 4 ﬂTUNﬂuﬂ 7371

4.1 g9\

L

M INaeeiENm 8051 5gtaLma%wuiwunﬁ\ﬁﬁwwaiatﬁatﬁuuﬁuﬁgtatwafuaw
ySimEun  AeFvBuanefiTiAunendiTAl 8051 Aytatmgfnans i

ﬁnddunﬁv%ﬁwuﬁtﬁutiwﬁu 8051 ﬁutﬂtmafﬁﬁﬂ dammafuliayn (Data Capture)
évﬂ1u11nﬂ1uunﬁﬂﬁvnutﬁudduﬁLﬂiw #¥oys  (Data Analyzer) Wi LU RN eIl
dnae nwvnaannavuuuivainnnautﬂm ZuNWLUTUULnuunuuauﬂnﬁﬂawnmiauLntwaitavn|ﬂn
HITTONT30 L RN 9R TR

“wifaaii u?ﬁnautna\maan\uiﬂfnanwatmaiuuuﬁwtﬂu1uﬁanm7unanuvﬂa MCS-52
umﬁﬂﬁﬂdv1ﬁuanum~navn1u1tuan umaﬁﬂiﬁuL711un11n1v1uuvdnav MCS-51 WM IWING
1uTﬂ11ﬁ1LﬁdLda:mantﬁuLdﬂﬁﬂunWTuuﬂn1u1tuﬂnﬂnLUunnuwtnﬁavnaunnnuwauiwuLnww
Aqduugan (18w FOR.....NEXT) aaHiawwin as nwﬂnnnuﬂ13u1auanaunnn1Ln1uuﬁnn

nuuanTe UUﬂW‘ﬂHWﬁVﬂ?W MCS-51 uIn

4.2 Haudupuug

ﬂuﬂiauuuaunimnﬂﬂﬂun17m71aNauuﬂuwmuwiuuu\uTHTHauwdLmﬂ1 At natinaay
n11ﬂutﬂnnvﬁu ﬂvuuwnﬂuﬂaﬂunwiwmuwﬂUnTmUTaLnnunuuwﬂﬂvﬂutavn19mavn11wmu1uuu1
BT ndiavwﬂuﬁ1vaiﬁﬁunu1ﬂtﬂnﬂvtwanmmuquav WA MBANINITATINI LT AYAN WO
ﬁﬂuﬂﬁﬂﬂﬁlﬁutﬂéﬂﬁaLHTWHﬁﬂﬂW?HﬂWQNB%H‘ﬁ TmuLﬁn%ﬂuduﬁnﬂﬁuwnguunziﬂﬁmm1mu1ﬁn1ﬁ
ﬁﬂdwuﬂQvtﬁuﬁdﬁwnumﬁMTWnﬁidu (Sampling rate) HBYA

ﬁa%ﬂﬁanavﬁqtﬂtﬂﬂfﬁﬁuuﬂiunwﬁﬁa ﬂﬂNﬂinﬁazﬁWXUﬂﬂﬁuﬂn1ﬂ1nﬂnﬁ1Lnafﬂumvsqﬂ
MCS-51 1#ni ﬁv&u@ﬁﬂuﬂiﬁvnaiﬁqnﬁnn1iﬁuﬂﬂﬂun11iﬂu1ﬁgtatwafuav\uTﬂiaauﬁatwa%

i
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1-8051 FAMILY ARCHITECTURE

8051 Family Instruction Set Summary

(2]
ASSEMBLY HEX @ 4 psw
MNEMONIC LANGUAGE oP- & Q FAGS
FORM CODE @ O AFFECTED
ACALL
2K in Page (11 bits) ACALL Paddr see 2 2
Call note 1
ADD AC,
Add Operand to Acc ADD A#data 24 2 1 Cy,
ADD A,Daddr 25 2 1 ov
ADD A@Ri 2627 1 1
ADD ARn 28-2F 1 1
ADDC AC,
Add Operand with ADDC A.kdata 34 2 1 Cy,
Cy to Acc ADDC ADaddr 35 2 1 ov-
ADDC A@Ri 3637 1 1
ADDC ARn 38-3F 1 1
AIMP see
2K in Page (11 bits) JMP  AJMP Paddr note2 2 2
ANL .
Logical AND of Source ANL DaddrA 52 2 1
Operand with ANL Daddr.#data 53 3 2
Destination Operand ANL A #data 54 2 1
ANL A Daddr 55 2 1
ANL A @Ri 56,57 1 1
ANL ARn 58-5F 1 1
Logical AND of Source ANL C,Baddr 82 2 2 Cy
Operand with Cy
Logical AND of Source ANL C,/Baddr BO 2 2 Cy
Operand Complemented
with Cy
CJNE Cy
Compare Operands and CINE A #data,Roff B4 3 2 see
Jump Relative if not CJNE A Daddr,Rotf BS5 3 2 note3
Equal CINE @Ri#data,Roff B6B7 3 2
CJNE Rn.#tdata,Roff B8-BF 3 2
CLR
Clear Acc CLR A E4 1 1
Clear Carry Flag CLR C cC3 1 1 Cy
Clear Bit Operand CLR Baddr c2 2 1
cPL
Complement Acc CPL A F4 1 1
Complement Carry Flag CPL C 83 11 Cy
Complement Bit Operand - CPL Baddr 82 2 1
DA Cy
Decimal Adjust DA A D4 1 1 see
Acc note 4
for Addition-

All Mnemonics Copyrighted Intel Corp. 1980
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wv
ASSEMBLY HeEx @ 3 psw
MNEMONIC LANGUAGE or. 5 ©  FLAGS
FORM CODE @ <O AFFECTED
DEC
Decrement Operand ‘DEC A 14 101
DEC Daddr 15 2 1
DEC @Ri 16,17 1 1
DEC Rn 18-1F 1 1
DIv Cy.
Divide Acc by DIV AB 84 1 4 Qv
8 Reg see
note §
DJNZ
Decrement Operand and DJNZ Daddr,Roff 0s 3 2
Jump Retative if Not 0 DJNZ Rn,Roff D8-0F 2 2
INC
increment Operand INC A 04 1 1
INC Daddr 05 2 1
INC @Ri 06,07 1 1
INC Rn 08-0F 1 1
INC DPTR A3 12
J8
Jump Relative il Bit JB Baddr Roff 20 3 2
is Set
JBC Cy, OV
Jump Relative if Bit JBC Baddr.Rotf 10 3 2 AC
is Set and see
Clear Bit note 6
Jc
Jump Relative it Cy is JC Rott 40 2 2
CLR
JMP
Jump Iindirect JMP @A+DPTR 73 12
JNB
Jump Relative if Bit is JNB Baddr.Roff 30 3 2
CLR
JNC .
Jump Relative it Cy is JNC Roft 50 2 2
CLR
JNZ
Jump Relative if Acc JNZ Roft 70 2 2
=0
JzZ
Jump Relative if Acc JZ Roff 60 2 2
=0 .
LCALL
Long (16 bits) Call LCALL Paddr 12 3 2
LIMP
Long (16 bis) Jump LJMP Paddr 02 3 2

All Mnemomcs Copynghited Intel Corp. 1980
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172}

ASSEMBLY HEX 88 pPsw

MNEMONIC LANGUAGE op- = O FLAGS
FORM CODE @ O AFFECTED

MOV
Move Soufce Operand MOV A.rdata 74 2 1
to Destination MOV A,Daddr ES 2 1
Operand MOV- A @Ri E6.E7 1 1

MOV ARn E8-EF 1 1

MOV Daddr.A F5 2 1

MOV Daddr,#data 75 3 2

MOV Daddr,Daddr 85 3 2

MOV Daddr.@Ri 8687 2 2

MOV Daddr,Rn 88-8F 2 2

MOV @Ri.A F6.F7 1 1

MOV @Ri #data 7677 2 1

MOV @Ri,Daddr ABA7 2 2

MOV Rn,A F8-FF 1 1

MOV Rn#data 78-7F 2 1

MOV Rn,Daddr AB-AF 2 2

MOV DPTR,#data16 90 3 2
Move Cy to Bit MOV Baddr,C 92 2 2
Move B8it to Cy MOV C.Baddr A2 2 1 Cy
MOvC
Move byte from Program MOVC A@A+DPTR 93 12
Memory to Acc MOVC A@A+PC 83 12
MOVX
Move byte from Ext MOVX A@Ri E2E3 1 2
Data Memory MOVX A@DOPTR EQ 12
to Acc
Move byte in Acc MOVX @Ri.A FF3 1 2
to Ext Data Memory MOVX @DPTRA FO 12
MUL : Cy, OV
Multiply Acc MUL AB A4 1 4 see
by B Reg note 7
NOP
No Operation NOP 0o 1 1
ORL
Logical Inclusive OR ORL Daddr.A 42 2 1
of Source Operamd ORL Daddr,#data 43 3 2
with Destination ORL A.#data 44 2 1
Operand ORL A.Daddr 45 2 1

ORL A@Ri 4647 1 1

ORL A.Rn 48-4F 1 1
Logical Inclusive OR ORL C.Baddr 72 2 2 Cy
of Source Operand
with Cy
Logical inclusive OR ORL C,/Baddr AO 2 2 Cy
of Source Operand
Compiemented with Cy
POP
Pop Stack and Place POP Daddr oo 2 2

in Destination Operand

All Maemonics Copynghted intel Corp. 1980
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w
ASSEMBLY HEX § W PSW
MNEMONIC LANGUAGE opP- = §Q FLAGS
FORM CODE & (O AFFECTED
PUSH
Push Operand PUSH Daddr Cco 2 2
onto Stack
RET
Ret from RET 22 12
. Subroutine
RET!
Ret from RET! 32 12
Interrupt Routine
RL
Rotate Acc AL A 23 1 1
Leit 1 Bit
RLC Cy
Rotate Acc RLC A 33 1 1
Left 1 Bit Thru Cy
RR
Rotate Acc RR A 03 11
Right 1 Bit
RARC Cy
Rotate Acc RRC A 13 11
Right 1 Bit Thru Cy
SETB Cy
Set Carry Flag SETB C D3 11
Set Bit Operand SETB Baddr D2 2 1
SJMP
Jump Relative SJMP Rotf 80 2 2
suBsB Ac.
Subtract Operand with SUBB A.#data 94 2 1 Cy
Borrow SUBB A.Daddr 95 2 1 ov
SUBB A@Ri 9697 t 1
sSuBB ARn 98-9F 1 1
SWAP ’
Swap Nibbles within Acc SWAP A C4 11
XCH
Exchange bytes of Acc XCH A.Daddr Cs 2 1
and Source Operand XCH A@Ri cecC?7 1 1
’ XCH ARn C8-CF 1 1
XCHD
Exchange the Least XCHD A.@Ri D6-D7 1 1
Sig Nibble of Acc
and Source Operand
XRL
Logical Exclusive OR XRL Daddr.A 62 2 1
of Source Operand XRL Daddr, #data 63 3 2
with Destination XRL A.#data 64 2 1
Operand XRL A ,Daddr 65 2 1
XRL A @Ri 6667 1 1
XRL ARn 68-6F 1 1

All Mnemonics Copyrighted Intel Corp. 1960
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NOTES:

1. Starting with 11H as the opcode base, the final opcode is formed by placing bits 8. 9
and 10 of the target address in bits 5, 6 and 7 of the opcode. The 8 possible opcodes
i hexadecimal are then: 11, 31, 51, 71, 91, B1. D1. F1. .

2. Starting with 01H as the opcode base, the final opcode is formed by placing bits 8, 9
and 10 of the target address in bits 5, 6 and 7 of the opcode. The 8 possible opcodes
in hexadecimal are then: 01, 21, 41, 61, 81, A1, C1, E1.

3. The Carry Flag is set if the Destination Operand is less than the Source Operand.
Otherwise the Carry Flag is cleared.

. The Carry Flag is setif the BCD result in the Accumulator is greater than decimal 99.

o

o

. The Overflow Flag is set it the B Register contains zero (Nags a divide by zero
operation). Otherwise the Overflow Flag is cleared.

o

It any of the condition code flags are specified as the operand of this instruction, they
will be reset by the instruction if they were originally set

-~

. The high byte of the 16-bit product is placed in the B Register, the low byte in
Accumutator.

ABBREVIATIONS:

A, Acc — Accumulator DPTR - Data Pointer
AB — Register Pair Paddr — Program Memory Address
Baddr — Bit Address PC — Program Counter
/Baddr — Complemented Contents of Rel — Relative

Bit Address Rn — General Purpose Registers 0-7
C, Cy — Carry Bit @RI — Indirect Address Register 0-1
Daddr — Data Address Roff — Relative Offset Address

Ndata — Data Coded in Instruction

8051 Family Hex Opcode to Mnemonics Cross Reference

o “

g3 g2

& =3
8 §35¢ 8 2 5% L o
8§33% ¢ §33: ¢
s §§8 ¢ x §§2 &
Tz o T 223 Qo
00 11 NOP 18 11DEC RO
01 2 2 AJIMP Paddr 19 12DEC R1
02 32 WMP PpPador 1A 11 DEC R2
03 11RR A 1B 11 DEC R3
04 11INC A 1C 11 DEC R4
05 2 1INC  Dadadr 1D 11DEC RS
06 11INC @RO 1€ 11 DEC Rs
07 11INC  @R1 1F 11 DEC R7
08 1 1INC RO 20 3208 Baddr,Paddr
09 11INC R1 21 2 2 AUMP  Paddr
0OA 11INC R2 22 12 RET
0B 11INC R3 23 11RL A
0C 1 1INC R4 24 21 ADD Apdata
00D 11INC RS 25 21 ADD A,Daddr
OE 11INC RS6 26 11 ADD A@RO
OF 1 1INC R7 27 11 ADD A@R1
10 3 2JBC  BaddrRoff 28 11 ADD ARO
11 2 2 ACALL Paddr 23 11 ADD AR1
12 3 2 LCALL Paddr 2A 1 1°ADD AR2
13 11 RRC A 2B 11 ADD AR3
14 11DEC A ) 2C 11 ADD AR4
15 21 DEC Dador 2D 11 ADD ARS
6 11DEC @R0 2E 11 ADD - ARS
17 11 DEC @R1 2F 11 ADD AR7

All Mnemonics Copynghted Intel Corp, 1980
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" :’.) “ g
23 23
&3 &G
23%¢ g g3%¢ ¢
333% 8 §53% &
5 5§§¢8 2 x»§§¢8 4
r 2SS O T 2T o
30 32 JNB  BaddrPaddr 6A 11 XRL AR2
31 2 2 ACALL Paddr 68 11 XRL AR3
32 12 RETI 6C 11 XRL AR4
33 11RLC A 60 11 XRL ARS
34 2 1 ADDC A.#data 6E 11 XRL ARS6
35 2 1 ADDC A.Daddr 6F 11XRL AR7
36 11 ADDC A@RO 70 2 2JNZ  Roff
37 11 ADDC A@R1 71 2 2 ACALL Paddr
38 11 ADDC ARO 72 22 ORL C.Baddr
39 11 ADDC AR1 73 12 JMP  @A+DPTR
3A 11 ADDC AR2 74 2 1 MOV Akdata
38 11 ADDC AR3 75 3 2 MOV  Daddr.#data
3C 11 ACCC AR4 76 21 MOV (@RO0.#data
3D 11 ADDC ARS 77 21 MOV @R1.#data
3E 11 ADDC ARS6 78 21 MOV RO,sdata
3F 11 ADDC AR? 79 21 MOV Ri.#data
.40 22JC Paddr 7A 21 MOV  R2.rdata
41 2 2 AJMP Paddr 78 21 MOV R3.#data
42 21 ORL DaddrA 7C 2 1 MOV Rd.pdata
43 3 2 ORL  Daddr, data 70 2 1 MOV  RS5.#data
44 21 ORL AMWdata 7E 21 MOV RG6.#data
45 21 ORL ADaddr 7F 21 MOV R7.rdata
46 11 O0RL A@RO 80 2 2 SIMP Rofl
47 11 ORL A@R1 81 2 2 AJMP Paddr
48 11 ORL ARO 82 22 ANL  C.Baddr
49 11 0RL AR1 83 1 2 MOVC A@A+PC
4A 1 1 ORL AR2 84 1 4 DIV AB
48 11 ORL AR3 85 3 2 MOV  Daddr.Daddr
4C 11 ORL AR4 86 2 2 MOV Daddr@RO
4D 11 ORL AR5 87 2 2 MOV  Daddr@R1
4E 11 ORL ARS6 88 22 MOV  Daddr.RO
4F 11 ORL AR7 89 2 2 MOV  DaddrR1
50 22JNC  Paddr 8A 2 2 MOV  DaddrR2
51 2 2 ACALL Paddr 8B 2 2 MOV DaddrR3
52 21 ANL  DaddrA 8C 2 2 MOV  DaddrR4
53 3 2 ANL  Daddr,data 8D 2 2 MOV DaddrRS
54 21 ANL  Afdata 8E 2 2 MOV  DaddrR6
§5 21 ANL  A.Daddr 8F 2 2 MOV  DaddrR7
56 11 ANL A@RO 90 32 MOV DPTR.#data
57 11 ANL A@R1 91 2 2 ACALL Paddr
58 11 ANL  ARO 92 22 MOV BaddrC
59 1 1ANL ARl 93 12 MOVC A@A+DPTR
SA 11 ANL  AR2 94 21 SUBB A.#data
5B 11 ANL AR3 95 2 1 SUBB A.Daddr
SC 1 1ANL AR4 96 11 SUBB A@RO
50 11 ANL ARS 97 1 1SUBB A@R1
SE 1 1ANL ARS6 98 11 SUBB ARO
SF 11 ANL AR? 99 11 SUBB AR1
60 22JZ Roff 9A 11 8SUBB AR2
61 2 2 AJMP Paddr 98 118SUBB AR3
62 2 1 XRL  DaddrA 9C 118UBB AR4
63 3 2 XRL  Daddr, data 90 11 .SUBB ARS
64 2 1 XRL A #data 9E 11 8SUBB AR6
65 21 XRL  A.Daddr 9F 11SUBB AR7 .
66 1 1XRL A@R0 A0 22 ORL C./Baddr
67 11XRL A@R1 A1 2 2 AIMP  Paddr
68 11 XRL ARO A2 21 MOV C,Baddr
69 11 XRL AR1 A3 1 2INC  DPTR

All Mnemonics Copyrighted intel Corp. 1980
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3G &d
©o 33 ¢ w 2 53¢ ]
V o & e] B o oS =]
§33f % 8338 &
x =g Q »x [
2223 8 T 332% 3
Ad 1 4 MUL AB DE 2 2 DUNZ R6,Roft
AS reserved DF 2 2 DJNZ R7,Roft
A6 2 2 MOV @R0.Daddr EO 1 2 MOVX A@OPTR
A7 2 2 MOV  @R1,Daddr E1 2 2 AJMP Paddr
A8 2 2 MOV RQ.Daddr £2 1 2 MOVX A@RO
A9 2 2 MOV  R1.Daddr E3 1 2 MOVX A@R1
AA 2 2 MOV  R2,Daddr E4 11 CLR A
AB 2 2 MOV R3.Daddr E5 2 1 MOV ADaddr
AC 2 2 MOV R4,Dadar E6 1 1 MOV A@RO
AD 2 2 MOV RS5,Daddr E7 11 MOV A@R1
AE 2 2 MOV R6,Daddr EB 11 MOV ARO
AF 2 2 MOV R7.Daddr E9 11 MOV AR1
B0 2 2 ANL C,/Baddr EA 1 1 MOV AR2
Bt 2 2 ACALL Padar EB 11 MOV AR3
82 21 CPL Badadr EC 1 1 MOV AR4
83 11CPL C ED 1 1 MOV AR5
B4 3 2 CUNE A #data,Paddr EE 11 MOV ARS6
85 3 2 GUNE A Daddr,Paddr EF 11 MOV AR7
86 3 2 CUNE (@RO,#data.Paddr FO 1 1 MOVX @DPTRA
B7? 3 2 CIJNE @R1.#data.Paddr F1 2-2 ACALL Paddr
B8 3 2 CUNE RO.#data,Paddr F2 1 2 MOVX @ROA
3 2 CUNE R1,#data,Paddr F3 1 2 MOVX @R1A.
BA 3 2 CUNE R2.#data,Paddr F4 11 CPL A
BB 3 2 CUNE R3.#data.Paddr F5 2 1 MOV DadadrA
BC 3 2 CUNE R4,#dataPaddr F6 11 MOV @ROA
BD 3 2 CUNE RS,#dataPaddr F7 11 MOV @R1A
BE 3 2 CIJNE R6.#4dataPaddr F8 11 MOV RDA
BF 3 2 CUNE R7.¥data.Paddr F9 11 MOV R1A
CO 2 2 PUSH Daddr FA 11 MOV R2A
C1 2 2 AJMP Paddr F8 11 MOV R3A
C2 21CLR Baddr FC 11 MOV R4A
C3 11CLR C FD 11 MOV RS.A
C4 11 SWAP A FE 11 MOV RBA
C5 21 XCH ADaddr FF 11 MOV R7A
C6 11 XCH A@RO
C7 11 XCH A@R1
C8 11 XCH ARCQ
G9 11 XCH ARl
CA 11 XCH AR2
CB 11 XCH AR3
CC 11 XCH AR4
CD 11 XCH ARS
CE 11 XCH ARS6
CF 11 XCH AR7
D0 2 2 POP  Daddr
D1 2 2 ACALL Paddr-
D2, 2 1 SETB Baddr
03 11SETE C
D4 11 DA A
D5 3 2 DJNZ Daddr.Paddr
D6 11 XCHD A@RO
D7 11 XCHD A@R1
D8 2 2 DJNZ RO.Roft
09 22 DJNZ R1Roff =
DA 2 2 DUNZ R2,Roff
DB 2 2 DUNZ R3.Roff
DC 2 2 DUNZ R4,Roff
DD 2 2 DUNZ RS,.Roff

All Mnemonics Copyrighted Intel Corp. 1980
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8051 Pin Configuration

(1=

P11
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P15
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P17
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RxD/PI0 ] 10
xX0.P31 O 1
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IN—I;IPJJ d
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TV'P3S
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xTAL2
XTAL1
vss O

40L DIP

N.C. = Not Connected
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P20°A8 T ZPrepses
» X

44L PLCC

8051 Special Function Registers

Symbol Name Address
*PO Port 0 80H
sP Stack Pointer 81H-
DPTR Data Pointer
DPL Low Byte 82H
DPH High Byte 83H
PCON Power Control 87H
*TMOD Timer/Counter Mode Control 88H
*TCON Timer/Counter Control 89H
TLO . Timer/Counter 0 Low Byte 8AH
TL1 Timer/Counter 1 Low Byte 8BH
THO Timer/ Counter 0 High Byte 8CH
TH1 Timer/ Counter 1 High Byte 8DH
P Port 1 90H
*SCON Serial Port Control, 98H
SBUF Serial Data Buffer 99H
*IE Interrupt Enabie ABH
*P2 Port 2 AOH
P . InterruptPriority B8H
*P3 Port3 BOH
*PSW Program Status Word DOH
*ACC Accumulator EOH
‘B8 B Register FOH
*Bit Addressable

ROM Device: 8051 (4K ROM)

ROMless Device: 8031

EPROM Device: 8751 (4K EPROM)

Internal RAM: 128 Bytes
Primary Vendor: intel

Timer/Counter. 2

17Q: Four 8-bit Ports
Interrupts: 5 Sources
Max. Speed: 16 MHZ
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PSW: Program Status Word (DOH) {Bit Addressable]

e *SB)
[c\ Inc [ FO lnsn Insu l ov l l P ]

Sym Position Function Sym Position Function

CY PSW.T7 Carryflag . RSO PSW.J3 Register bank setect 0
AC PSW.6 Auxiliary Carry flag OV PSW.2 Overflow flag

FO PSWS5 Flag0 —  PSW.1 Reserved

RS1 PSW4 Register bank select 1 P PSW.0 Acc Parity flag

1€ Interrupt Enable Register (ABH) (Bit Addressable}

(MS8 sey
FA [ - ] - ] ES l ETY I EX1 ]ETO ] EX0 ]
Sym Position Function Vector Address
EA 1E7 Disables all interrupts

- IE6 Reserved

- IES Reserved

ES IE4 Serial Port’ 23H

ET1 IE3 Timer 1 overflow interrupt  1BH
EX1 1E.2 External interrupt 1 13H
ETO 1E.1 Timer O overilow interrupt  0BH
EX0Q IEQ External interrupt 0 O3H

IP: Interrupt Priority Register (B8H) (Bit Addressable]

IMSB) [{K3:)]

[. L.. I . I PS [ PTY l PXY [PTD JPxo ]

Sym.  Position Function Sym Position Function
— P7 Reserved PT1 IP3 Timer 1
— P8 Reserved PX1 P2 External interrupt 1
— IP5 Reserved PTO [P Timer 0

PS IP4 Serial Port PX0 PO External interrupt 0

TCON: Timer/Counter Control Register (88H) [Bit Addressable]

MMSB) 1Lse

[ TFY J TR [TFO l TRO llEl l (121 l €0 l 110 ]

Sym  Position Function Sym F"osilion Function

TF1  TCON.7 Timer 1 overflow flag IEt  TCONJ3 interrupt 1,edge flag
TR1 TCONS6 Timer1runcontrol bit  IT1  TCON.2 Interrupt 1 type control *
TFO TCON.S Timer 0 overflow ilag IE0  TCON.1 Interrupt O edge flag

TRO TCON.4 TimerOruncontrolbit ITO  TCON.O Interrupt O type control
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TMOD: Timer/Counter Mode Control Register (89H)
IMSB) [%-1: 1)
[GAI’E l o7 [m Tuo ]mre ]czf ] M1 j WJ

Sym Function

GATE Gating control when set
Cc/T Timer/Counter Select
0=Timer
1=Counter

M1 MO Operating Mode

0 0 MCS-48 Timer

0 1 16-bit Timer/ Counter

1 0 8-bit auto-retoad Timer/Counter

1 1 (Timer 0) TLO=8-bit Timer Counter
(Timer 0) THO=8-bit Timer Counter

1 1 (Timer 1) T/C1 stopped

SCON: Serial Control Register (98H) ‘(Bit Addressable]

YLt wse
SMO0 l SM1 lsuz W“EN' l"aa Iﬂa! J T I Al ]
Sym Function
SM1  SMO Mode  Operating Baud Rate

0 0 0 Shift Register fosc./ 12

0 1 1 8-bitWART variable

1 0 2 9-bit UART losc./64

or
losc./32
1 1 3 9-bit UART variable

Sym  Position  Function

SM2 TMOD.S Enables multiprocessor communication in Modes 2 and 3
REN TMODJ4 Enables serial reception

TBS TMOD.3 9th data bit transmitted in Modes 2 and 3

RB8 TMOD2 9th data bit received in Modes 2 and 3

T TMOD.1  Transmit Interrupt Flag

Rl TMOD.0 Receive Interrupt Fiag

Commonty Used Baud Rates:

/

Timer 1
- Reload
Baud Rate fosc SMOD c/T Mode Value
Mode 0 Max: 1 MHZ 12 MHZ X X X X
Mode 2 Max: 375K 12 MHZ 1 X X X
Modes 1, 3: 62.5K 12 MHZ 1 0 2 FFH
19.2K 11.059 MHZ 1 o] 2 FDH
9.6K 11.059 MHZ 0 0 2 FDH
48K 11.059 MHZ 0. 0 2 FAH
2.4K 11.059 MHZ 0 0 2 F4H
1.2K 11.059 MHZ o] 0 2 E8H
1375 11.986 MHZ o] o] 2 10H
110 6 MHZ o] 0 2 72H
110 12 MHZ 0 0 1 FEEBH
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/

TERMINAL.C *

#include <dos.h>»
$include <stdio.h>
¢include <time.h>

/ *
This program written by Charin Buntukul.
Source codes for Communication Link between EM51 and IBM PC.
\
* Version 1.5 -- June 1, 1986
Notes on latest VERSION:
Directions for creating an executable run file:
PRODUCTS USED
IBM PC DOS Vv3.00
Microsoft C v3.00
Microsoft MASM V4,00
Microsoft. LINK V3.05
1) MS TERMONAL; --TERMINAL.C
--DOS.H
--STDIO.H
-=-TIME.H
.++TERMINAL.OBJ
2) MS SCRNIO; --SCRNIO.C
--DOS.H
++SCRNIO.O0BJ
3) MASM KBDIO; --KBDIO.ASM
++KBDIO.0OBJ
4) MASM ASYNCIO; ~-~ASYNCIO.ASM
++ASYNCIO.0BJ
§) LINK TERMINAL+SCRNIO+KBDIO+ASYNCIO; ~--TERMINAL.OBJ
~=SCRNIO.0OBJ
~~KBDIO.OBJ
--ASYNCIO.OBJ
--SLIBC.LIB
--SLIBFP.LIB
--EM.LIB
++TERMINAL. EXE
pe—"
#define F1 59
$define F2 60
#define F3 61
&#define F4 62
#define F9 67
#define F10 68
$define CR 0x0D
$define BS 0x08
#define XOFF  0x13
$define EOFM Ox1A
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#define FILLER OxFF
$define BEL 0x07
#define ETX 0x03

char scrn; /* Screen Output of Data During Transmissions toggle */
int cport; /* Global communication port integer value */

main(argc,argv)
int argc;
char *argv(];
{
int x;
extern int cport;

cport = 0;

cport = logo(argc,argv);

x = term(cport,argc);

argc = 1;

while (x == 1) { cport = logo(argc,argv); x = term(cport,argc); }

/%
logo(argc,argv) -- Prints EM51 logo and returns COM port --
*x/

logo(argc,argv)
int argc;
char *argv(];
{
char c, buf[3];
int x, baudrate, port;

if (argc < 3)
{
cls();
if (cport == 0)
{
locate(1,13);

bdos(9,"

locate(2,13);

bdos(9,"=*

locate(3,13);

bdos(9,"* Charin Bantukul
locate(4,13);

bdos(9,"* Communication Link between 8051 & IBM
locate(5,13);

bdos(9,"* @ Copyright 1985, 1986
locate(6,13);

bdos(9,"x* Version 1.5, June 1, 1986
locate(7,13);

bdos(9,"*

locate(8,13);

bdos(9,"
locate(11,17);
printf('"** PRESS F3 to display function keys =**");

'n);

=gy,

*s");

x$");

*$");

*$");

*$");

xxXNGH ) ;s
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locate(13,1);
bdos(9, "Which port do you wish to use? [1]$");

buf{0] = 48;
while (*buf != 49 && *buf != 50)
{

locate(13,36);
x = getline(buf,3);
if (*buf == ’'\0’)
{ *buf = ’1l’; break; }

}
port = *buf - 48;
}
else port = cport;
locate(16,1);

bdos(9,"Which baud rate do you wish to use? [ 9600]%");
locate(17,8);
printf("0) 300\n");
printf("\tl) 1200\n");
printf("\t2) 1800\n");
printf("\t3) 2400\n");
printf("\t4) 4800\n");
printf("\t5) 9600\n");
printf£("\t6) 19200\n");
c = 47;
while (c ¢ 48 }i c > 54)
{

locate(16,45);

printf(" \b\b");

getline(buf,2);

if (*buf != 0) c = *buf;

else { ¢ = '5’; break; }
}
}
else { port = *argv([l] - 48; c = *argv[2]; }
X = Cj
switch (x)
{
case '0’: baudrate = 300; break;
case '1’: baudrate = 1200; break;
case '2': baudrate = 1800; break;
case ’3’: baudrate = 2400; break;
case ’4’: baudrate = 4800; break;
case '5’: baudrate = 9600; break;
case ’6': baudrate = 19200;
}
setbaud{port,baudrate);
return(port);
}
/*
term(port,argc) -- Terminal .. returns on F10 -~
*/

term(port,argc)
int port,argc;
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char c, flag, tflag;
int x,y,z,base,pchar;
extern char scrn;

if (arge < 3) cls();

if (port == 1) base = 0x3FS§; /*

else base = (x2F8; . /%
outp(base+3,7); /*

/*
comminit(port); - /*
set_xoff(port,l); 1*
outp(base+4,11); />
scrn = 0; . /*
y = ¢ = tflag = flag = 0; z = 10;
outp(base+l,0); /%
outp(base+l,1); /*
while (inpcnt(port)) c = commin(port);
while (inpcnt(port) == 0)
{
if (y == 25)
{
delay(1l);

outp(base+l,0);
outp(base+l,l);

coMl

comM2

No Parity -> N,8,2 == 7

Parity -> E,8,1 == 27

Init port

We want auto XON/XO?F protocol
DTR, RTS and OUT2 on

Screen output off

Reset interrupts on 8250
Set interrupts on 8250

while (inpcnt(port)) ¢ = commin(port);

}
commout(port,’ ’);
Yit;
for (x = 1; x < 50; x++) printf(" \b");
if (y »>= 50)
{

printf("No response from péogrammer.\n");

pr@ntf("Retry? [<CR>=Yesg] ");

while (((x = charin()) == -1) && (inpcnt(port) == 0)) ;

if (!inpcnt(port))

A}

=/
=/
*/
x/
x/
=/
=/
*/

*/

/* Reset INTs */

/* Set INTs

while (inpcnt(port)) ¢ = commin(port);

if (x != CR)
{ printf('"No."); return(-1); }
else {
y = 0;
printf("Yes.\n");
outp(base+1,0);
outp(base+l,l);
}
}
}
for (;3;)
{
if {((pchar = charin()) != -1)
{
¢ = pchar;
switch (£flag)

{

case 0: switch (c)

*/
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{
case '$’: bdos(2,c); commout(port,c); tflag = 1;
if (inpcnt(port)) commclean(port,c);
break;
case 0: flag = 1; break;
case XOFF: while ((pchar = charin()) == -1) ;
c = pchar;
if (c == ’8§?)
{
bdos(2,c); commout(port,c);
tflag = 1;
commclean(port,c);
}
break;
default: commout (port,c);
}
break;

case 1: flag = 0;
switch (c)
{

case F10: endterm(port,base); return(0);

case F3: commout(port,’z’); commout(port,CR);
endterm(port,base); return(l);

case Fl: dumpbin(port); break;

cagse F2: readasci(port); break;

case F3: help(); break;

case F4: scrn = !scrn;
printf("\ndriver: OQutput ");
if (scrn) printf("On.");

else printf("0ff.");

commout (port,CR);

}
if (inpcnt(port))
{
c = commin(port);
if (¢ == '$’) { if (!tflag) bdos(2,c);}
else { bdos(2,c); tflag = 0; }
if (c == BS) { bdos(2,’ ’); bdos(2,c); }

}
}
}
/*
commclean(port,c) -- Communicatios port cleanup procedure --
*/

commclean(port,c)
int port; char c;
{ delay(l); commflush(port); commout{port,c); }

/=
endterm(port,base) ~- Ends terminal emulation -~

*/
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endterm(port,base)
/* Disable DTR, RTS, OUT2 */
{ comeflush(port); outp(base+4,0); uninit(port); }

/®
delay(seconds) -- Time delay procedure --
x/

delay(seconds)
int seconds;

{
long start, time();
int temp;

temp = seconds + l; start = time(NULL);
for (;;) if ((time(NULL)-gtart) >= temp) break;

/*
setbaud(port,baudrate) -~ Sets baud on port to baudrate -~
x/

setbaud(port,baudrate)
int baudrate, port;
{

int base;

switch (port)

{
case 1: base = 0x3F8; break;
case 2: base = 0x2F8; break;
default: base = 0x3F8;
}
switch (baudrate)
{
/* Access baud rate divisor: LSB of divisor and then MSB of divisor */
case 300: outp(base+3,0x80); outp(base,0x80); outp(base+l,l); break;
case 1200: outp(base+3,0x80); outp(base,0x60); outp(base+1,0); break;
case 1800: outp(base+3,0x80); outp(base,0x40); outp(base+l1l,0); break;
case 2400: outp(base+3,0x80); outp(base,0x30); outp(base+l,0); break;
case 4800: dutp(base+3,0x80); outp(base,0x18); outp(base+l,0); break;
case 9600: outp(base+3,0x80); outp(base,0x0C); outp(base+l,0); -break;
case 19200: outp(base+3,0x80); outp(base,0x06); outp(base+1,0); break;
default: outp(base+3,0x80); outp{base,0x0C); outp(base+l,0);
}
}
/*
getline(s,lim) -- getg a line into s with limit lim
=/
getline(s,lim) /* det line into s, return length */

char x*s;
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int lim;

{
int i;
char c;

i=0;
while ((c = getchar()) != ’'\n’ && i < lim)
if (¢ == ’\b’ && i != 0) i--;
else s{i++] = c;
s[i] = '\0’;
return(i);

/%
dumpbin(port) ~~ Dumps a file to EMS51 -~
x/

dumpbin(port)
int port;
{

extern FILE *fopen();
char c, filename[64], buf;
FILE *fp;
int ch, pchar, x, z;
extern char scrn;

printf("\ndriver: Name of download file? ");
getline(filename,64);
if (*filename == 0)

{ printf("driver: no action taken"); commout(port,’$’); return(-1); }
fp = fopen(filename,"rb");
if (fp == 0) e

{ printf("driver: file not found"); commout(port,’s$’); return(-l); }
printf("driver: downloading..."); commflush(port); x = 0; z = 0;

for (;3)
{

if (!rcvd_xoff(port) && (inpecnt(port) == 0))

{

if (z == 0)
{
ch = fgetc(£fp);
if (ch == EOF) { buf = FILLER; 2z = 1; }
else {
buf = ch;
if (scrn)
if (buf != EOFM) bdos(2,buf);
}
}
commout (port,buf);

}
if (inpcnt(port))

{ if ((c = commin(port)) != BEL) x = 1; break; }
if ((pchar = charin()) != -1)

{ ¢ = pchar; if (c == '$* || c == ETX) { x = 2; break; } 1
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if (x != 0)
if (x == 1)
{ printf("\ndriver: error during download"); bdos(2,c); }
else
{

commout(port,’$’);
printf("\ndriver: download terminated by operator");
printf("\ndriver: reset the EM51 on a binary download.");
}
else { printf("\ndriver: download complete”); bdos(2,c); }
fclose(fp);

/*
readasci(port) -- copies data from EM51 to file =-
x/

readasci(port)

int port;

{
extern FILE *fopen();
char c, filename(64], buf[2];
FILE *fp;
int count, ch, pchar, flag, copy, bytent, x, z, res;
extern char scrn;

putchar(13); printf("driver: Name of file to copy to? ");
getline(filename,64);
if (*filename == 0) !
{ printf("driver: no action taken"); commout(port,CR); return(-li; }
fp = fopen(filename,"rb");
if (fp != 0)
{
fclose(£fp); i
printf("driver: File exists! Overwrite it? (Y/N)? "),
getline(buf,2);
if ((*buf != ’'Y’) && (*buf !=;‘y'))
{ printf("driver: no action taken"); commout(port,CR); return(-1); }

}
fp = fopen(filename,"w+b");
if (fp == 0)
{ printf("driver: Can’t open ", filename); commout(port,CR); return(-1); }

commout(port,’c’);
printf("driver: Type command, Copy will activate upon next <CR>...");
delay(l); comnf lush(port); commout(port,CR);
flag = copy = bytcnt = z = res = 0;
for (;;)
if (inpcnt(port))
{
if (copy && rcv_err(port))
{

commout(port,’$’);

printf("\ndriver: Reception error abort...”");

printf("\ndriver: Buffer flushed.");

commf lush(port);
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break;
}
¢ = commin(port);
if (scrn |, !copy)
{ bdos(2,c); if (¢ == BS) { bdos(2,’ ’); bdos(2,c); } }
if (copy && == '>?)
{
if ((z = fseek(fp,-1L,1)) != 0) break;
while (fgetc(fp) != 10)

{
if ((z = fseek(fp,-1L,1l)) != 0) break;
if ((res = fputc(’ ’,fp)) == EOF)
{ printf("\ndriver: Write Error"); break; }
if ((z = fseek(fp,-2L,1)) != 0) break;
}
if (z == 0)

if ((z = fseek(fp,0L,1)) == 0)
if ((res = fputc(EOMM,£fp)) == EQF)
printf("\ndriver: Write Error");
break;
} |
if (copy) if ((res = fputc(c,fp)) == EOF)
{ printf("\ndriver: Write Error"); break; }
bytcnt++; .
if (bytcnt % 100 == 0);
if ((pchar = charin()) != -1)
( :
¢ = pchar; f
if (c == CR &&:!flag)
{ :
coamf lush(port);
copy = 1;i ——
if (!scrn) printf("...");
commout(port,CR);
}
else if (c == ’$’)
{
commout {port,c);
printf("\ndriver: Copy aborted by operator...");
delay(1l);
commf lush(port);
commout (port,CR);
break;
}
else if (flag) flag = 0;
else if (¢ == 0) flag = 1;
else commout(port,c);

}
else if ((pchar = charin()) != =-1)
{
c = pchar;
if (c == CR && !flag)
{

commf lush(port);
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copy = 1;
if (!scrn) printf("...");
commout(port,CR);

else if (c == ’$§’)
{

commout (port,c);

printf("\ndriver: Copy aborted by operator...");

delay(1);

comaf lush(port);

commout (port,CR);

break;

}

else if (flag) flag = 0;
else if (¢ == 0). flag = 1;
else commout(port,c);

}
if (2 != 0 )} c == '$’ || res == EOF)
{
fclose(£fp);
unlink(£filename);
if ((z != 0 |} res == EOF) && !scrn) commout (port,CR);

return(-~1);
}
else fclose(fp);
if (!scrn) commout(port,CR);

/*
help() -~ prints help to terminal --
=/

help()
{

int x, oldloc;

oldloc = savloc();

locate(0,0);

eel();

printf("Function Keys:\n");

eel();

putchar(’\n’);

eel();

printf("” F1 -- Download a file to EM51");
printf("\tFZ -- Copy from EM51 to a file\n");
eel();

printf(" F3 -- List Function Keys ")
printf(""\tF4 -- Toggle Screen Output of Data\n");

eel();

printf(" F9 -- Restart program ")

printf("\tF1l0 -- Exit to DOS\n");

eel();

putchar(’\n’);

eel();

for (x = 0; x < 7; x++) printf("-memeacaunax ");



reloctoldloc);

95



96

[rExsrxxrrxxnxsxexrs SCRNIO,C SXEXXEXEXEXXRXEXKEKEXRR |

#¢include <dos.h>

/¥zzzzzzoczzzzz=zzzzzcz=zzzzzosssssssszssssosssms@soooszzcIsSsssssss=sssssssaz
}
initscr.c -~ initialize CRT screen =/
cls()
{
union REGS reg;
redg.x.ax = 0x0002; /* . . .set mode to BW 80X25 =/
int86(0x10,&reg,&reg); /* . . . . execute interrupt */
red.x.ax = 0x0500; /* . . . . .select page zero */

int86(0x10,&reg, &reg);

reg.x.ax = 0x0600; /* .+ . . clear entire screen */
reg.x.bx = 0x0200; /* « « « « . normal display =*/
reg.x.cx = 0x0000; /* . . . . upper left corner */
reg.x.dx = 0x184F; /* . . . lower right corner */

int86(0x10,&reg,&reg);
return(0);

Address Cursor */
locate(row,col)
int row,col;
{

union REGS reg;

reg.x.ax = 0x0200;

reg.x.bx = 0x0000;

reg.x.dx (row <<8 ) + col;.
int86(0x10,&reg,&reg);
return(0);

Erase to end of line x/
eeol()

union REGS sreg,rreg;

sreg.x.ax = 0x0300; /* read cursor position */
sreg.x.bx = 0x0000;
int86(0x10, &sreg,&rregd);

sred.x.cx = rreg.x.dx; /* erase */
sreg.x.ax = 0x0600;

sreg.x.bx = 0x0200;

sreg.x.dx = (rreg.x.dx & OxFF00) # Ox4P;
int86(0x10,&sreg,&rreg);
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return(0);

}
/*::::::::::::::::======================:===========‘_’=::===:=============
Erase entire line */
eel()
{
union REGS sreg,rreg;
sreg.x.ax = 0x0300; /* read cursor postion */
sreg.x.bx = 0x0000;
int86(0x10,&sreg,&rreg);
sreg.x.cx = rreg.x.dx & OxFF00;
sreg.x.ax = 0x0600;
sreg.x.bx = 0x0200;
sreg.x.dx = (rreg.x.dx & OxFF00) + Ox4F;
int86(0x10,&sreg,&rreg);
return(0);
}
[X++d
*/
/*:::::::2::::=================================:===============:=:========
Save cursor location */
savloc()
{
union REGS sreg,rreg;
sreg.x.ax = 0x0300; /* Read cursor pos */
sreg.x.bx = 0x0000;
int86(0x10,&sreg,&rreg);
return(rreg.x.dx);
}
/*:::::::=============================:====:==============================
Restore previously saved cursor location x/
reloc(oldloc)

int oldloc;

{

union REGS reg;

reg.x.ax = 0x0200;
reg.x.bx = 0x0000;
reg.x.dx = oldloc;
int86(0x10,&reg,&reg);



teessesssvs KBDIOJASM icievennenennn

_TEXT

_charin

leave:
_.charin
_TEXT

SEGMENT BYTE PUBLIC ’CODE’

ASSUME
PUBLIC
PROC
MoV
oV
INT
Mov
JNZ
MOV
RET
ENDP
ENDS
END

CS:_TEXT
_charin
NEAR

AH, 06H
DL, OFFH
21H
AH,00H
leave
AX,-~1
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ASYNCIO.ASM +ivevesnnsnnnn

H IBM PC Communications I/0 Routines

bufsiz EQU

DGROUP GROUP

snt_xoff DB
snt_xoff2 DB
got_xoff DB
got_xoff2 DB
see_xoff DB
see_xoff2 DB
err_flg DB
err_flg2 DB
circ_ct DW
circ_ct2 DW
circ_buf DB
circ_buf2 DB
circ_top DW
circ_top2 DW
circ_in DW
circ_in2 DW
circ_cur DW
circ_cur2 DW
_DATA ENDS

PAGE

TEXT SEGMENT BYTE PUBLIC

1000

" _DATA
_DATA  SEGMENT WORD PUBLIC

?

-~

L B . ]

-~

-~

bufsiz DUP(?)
bufsiz DUP(?)

LIRS B B

-~

"DATA’

;flag to check if an XOFF has been sent
;Flags for COM2:
;flag to check if an XOFF has been received

;flag to see if we are interested in XON/XOFF
;reception error flag --for COMI1:

;~--for COM2:

;count of characters used in the buffer
;allow bufsiz maximum buffered characters
;Buffer 2

;pointer to last char. placed in buffer

;pointer to next char. to be retrieved froam
;the buffer

’CODE’

ASSUME CS:_TEXT,DS:DGROUP

.
’
.
E]

A set of C callable functions to support

;interrupt driven character I1/0 on the IBM PC.
;Input is buffered, output is polled.

.
»

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

_comminit
_uninit
_set_xoff
_get_xoff
_rcvd_xoff
_sent_xoff
_inpent
_commin
_commflush
_commout
_rcv_err

;initialize the comm port,
;remove initialization,
;enable/disable XON/XOFF,
;read XON/XOFF state,
;returns true if XOFF rcvd,
;returns true if XOFF sent,
;jreturns count of rcv chars,
;get one char from buffer,
; £lush input buffer,
;output a character,
;reception error

;A better description can be found in the comment

;block in each function.

s

H

false EQU
true EQU
base EQU

03F8H

;base for serial board



base?2 EQU
H

ler EQU
ier EQU
mcr EQU
lcr2 EQU
ier2 EQU
mcr2 EQU

enbldrdy EQU
intctlr EQU
enblirq4 EQU
dataport EQU
maskirq4 EQU
enblirq3d EQU
dataport2 EQU
maskirq3d EQU

mdmsta EQU
mdmmsr EQU
mdmbad EQU
mdmbdl EQU
mndmsta2 EQU
mdmmsr2 EQU
mdmbad2 EQU
mdmbd12 EQU
mdmcd EQU
setbau EQU
mdmtbe EQU
mdmbrk EQU
linmod EQU
ndmmod EQU
stop2 EQU
rs8259 EQU
rstint EQU
xoff EQU
xon EQU

o we e

H

cr EQU

1f EQU

doscall EQU

cnstat EQU

cnin EQU

setintvect EQU
PAGE

_.inthdl PROC

inthdlr:STI
PUSH
PUSH
PUSH
PUSH
PUSH
MOV
MoV

02F8H

base+3
base+l
base+4
base2+3
base2+1
base2+4
01H

21H
OEFH
bage
10H
OF7H
base2
08H

base+5
base+6
base
base+l
base2+5
base2+6
base2
base2+1
80H

80H

20H

40H

03H

0BH

04H

20H

20H

13H

11H

MISCELLANEQUS EQUATES

13
10
33
11
1
25H

NEAR

CcX

DX

BX

AX

DS
AX,DGROUP
DS, AX

100

;base for serial port #2

;Line control register
;Interrup Enable Register
;modem control register

;jenable ’data-ready’ interrupt bit
;OCW 1 FOR 8259 CONTROLLER

;Enable COMMUNICATIONS (IRQ4)
;transmit/receive data port

;BIT TO DISABLE COMM INTERRUPT (IRQ4)
;Enable COMMUNICATIONS (IRQ3) (COM2:)
;transmit/receive data port

;Bit to disable IRQ3

;line status register
;modem status register
;1sb baud resgister
;msb baud rate register

;mask for carrier dectect

;code for Divisor Latch Access Bit
;8250 tbe flag

;command code for 8250 break

;line mode=8 bit, no parity

;jmodem mode = DTR and RTS HIGH
;bit for two stop bits if baud ¢ 300
;OCW 3 FOR 8259

;specific EOI for COMM interrupt
;XOFF character

;XON character

;interrupt number for DOS call
;function number for console status
ifunction number for console input
;set interrupt vector function number

;interrupts back on

;gdet DGROUP data segment
;and make that our new data segment



MOV
MOV
IN
PUSH
MOV
IN
AND
JZ
MOV
cont: POP
XOR
MOV
CMP
INZ
MOV
AND
CMP
INZ
MOV
JMP
ck_xon: CMP
JINZ
MOV
JMpP

’

BX,circ_in
DX,dataport
AL,DX

AX

DX ,mdmsta
AL,DX
AL,OEH

cont
err_flg,1l
AX

cX,CcX
CL,see_xoff
CL,true
ck_full
CL,AL
CL,7FH
CL,xoff
ck_xon
got_xoff,true
clnup
CL,xon
reg_ch
got_xoff,false
clnup

101

;get circ_buf in ptr
;get data port number
;g8et received character

;check for receiver error

;check if interested in XON/XOFF

;not interested goto ck if buf full
;put char in cl for testing

;turn off any parity bits

;see if we got an xoff

ycode for handling XON/XOFF from remote

;Normal character; not XON/XOFF, or XON/XOFF disabled.

;.
reg_ch: TEST
INZ

cMp

JB
PUSH
MOV
MOV
CALL
POP
JMP

ck_full:CcMP
JZ

savch: MOV
INC
CcMP
Jz
INC
JUP
reset_in:
LEA
into_buf:
MoV
clnup:
MoV
ouT

snt_xoff,true
ck_£full

circ_ct,(bufsiz * 3)/4

savch

AX

CL,xoff
snt_xoff, true
comout

AX

SHORT savch

circ_ct,bufsiz
clnup

[BX],AL
circ_ct
BX,circ_top
reset_in

BX

SHORT into_buf

BX,circ_buf
circ_in,BX

AL,rstint
rs8258,AL

;see if sentxoff is set

;1f so, don’t send another XOFF
;allow buf to become 3/4 full before
;sending XOFF

;if it’s 0K, continue

;save character

;get XOFF character

;reset sentxoff

;and send it

;retrieve character

;if we’re here, the circ_buf has bufsiz-80H
;characters

;see if circ_buf already full

;jump if so, do not place character in bfr

;save new character in circ_buf
;bump circ_buf count

;are we at the top of the circ_buf?
;jump if so

;else, bump ptr

;reset circ_in to bottom of buf.

;save new ptr

;issue specific EOI for 8258



102

popP DS ;get back entering DS
POP AX
POP BX
o) DX
POP cX
IRET
_inthdl ENDP
PAGE

;Interrupt Handler for COM2:

—inthdl2 PROC NEAR

inthdlr2:
STI ;interrupts back on
PUSH cX
PUSH DX
PUSH BX
PUSH AX
PUSH DS
MOV AX ,DGROUP ;8et DGROUP data segment
MOV ps,AX ;and make that our new data segment
MOV BX,circ_in2 ;get circ_buf in ptr
MOV DX,dataport2 ;get ‘'data port number
IN AL,DX ;get received character
PUSH AX
MOV bX ,mdmsta2 ;check for receiver errors
IN AL,DX
AND AL,QEH
Jz cont2
MOV err_£flg2,1
cont2: POP AX
XOR cX,CcX
MOV CL,see_xoff2 ;check if interested in XON/XOFF
cMP CL, true
INZ ck_full2 ;not interested goto ck if buf full
MOV CL,AL ;put char in cl for testing
AND CL,7FH ;turn off any parity bits
CMP CL,xoff ;jsee if we got an xoff
JINZ ck_xon2
MOV got_xoff2,true ;code for handling XON/XOFF from remote
JMP clnup3
ck_xon2:CMP CL,xon
JINZ reg_ch2
MOV got_xoff2,false
JMP clnup3

;
;jNormal character; not XON/XOFF, or XON/XOFF disabled.

reg_ch2:TEST snt_xoff2,true ;see if sentxoff is set
JINZ ck_full2 ;if so, don’t send another XOFF
CcMP circ_ct2,(bufsiz * 3)/4 ;allow buf to become 3/4 full before
;sending XOFF
JB savch2 ;if it’s OK, continue
PUSH AX ;save character
MoV CL,xoff ;8et XOFF character

MOV snt_xoff2,true ;reset sentxoff
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CALL comout2 ;and send it
POP AX iretrieve character
Jup SHORT savch2 ;if we’re here, the circ_buf has bufsiz-80H
;characters
ck_full2:
CMP circ_ct2,bufsiz ;see if circ_buf already full
JZ clnup3 ;Jump if so, do not place character in bfr
savch2: MOV [BX],AL ;save new character in circ_buf
INC circ_ct2 ;bump circ_buf count
CMP BX,circ_top2 ;are we at the top of the circ_buf?
JZ reset_in2 s jump if so
INC BX ;else, bump ptr
JMP SHORT into_buf2
reset_in2:
: LEA BX,circ_buf2 ;jreset circ_in to bottom of buf.
into_buf2:
MoV circ_in2,BX ;save new ptr
clnup3d:
MoV AL,rstint
ouT r38259,AL ;issue specific EOI for 8259
POP DS ;get back entering DS
POP AX
POP BX
POP DX
POP cX
IRET
_inthdl2 ENDP
PAGE &
H
H
; ’
;set_xoff(port,flag) Enable (flag != 0) or disable
;int flag; (flag == 0) XON/ XOFF protocol
;int port; for the character input stream.

;1f enabled, an XOFF will be sent when the buffer
;jreaches 3/4 full. NOTE: an XON WILL be sent auto-
;matically if this is enabled. 3/28/85 CCH

_set_xoff PROC NEAR

PUSH BP
MOV BP,SP
MOV BX, [BP+4]
cMP BX,1
JINZ port2
MOV BX, [BP+6]
CcMP BX,0
JNZ to_on
MOV see_xoff,false
JUP donel
to_on: MOV see_xoff, true
JMP donel
port2: MOV BX, [BP+6]
cMpP BX,0

JINZ to_on2



Mov
JMP
to_on2: MOV
donel: POP
RET
_set_xoff ENDP
PAGE
H
;flag =
;int port;

1
5
_get_xoff PROC
PUSH
Mov
XOR
MoV
cMpP
JNZ
MOV
JUP
MOV
POP
RET
_get_xoff ENDP
PAGE

get2:
gone:

.
I

;£lag = sent_xoff(port);

;int port;
H

.
)

_sent_xoff PROC

PUSH

MOV

XOR

MOV

cMP

JINZ

MOV

JMP

MoV

POP

RET

_sent_xoff ENDP
PAGE

sent2:
later:

;flag =

;

_rcv_err PROC
PUSH
MOV
XOR
MOV
CMP

get_xoff(port)

rcv_err(port)
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see_xoff2,false
donel
see_xoff2,true
BP

Returns the current setting
of the XON/ XOFF flag set
by set_xoff(), above.

NEAR

BP

BP,SP
AX,AX

BX, [BP+4]
BX,1

get2
AL,see_xoff
gone
AL,see_xoff2
BP

Returns true if an XOFF
character was sent,
the receive buffer is

NEAR
BP
BP,SP
AX,AX
BX, [BP+4]
BX,1
sent2
AL,snt_xoff"
later
AL,snt_xoff2
BP

Returns true if a receiver error
has occured on the specified port

NEAR

BP

BP,SP
AX,AX

BX, [BP+4]
BX,1

indicating.
3/4 full.
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JNZ rcv_e2

MOV AL,err_flg

JMP leav
rcv_e2: MOV AL,err_flg2
leav: POP BP

RET
_rcv_err ENDP

PAGE

3

;flag = rcvd_xoff(port) Returns true if an XOFF was

; received; will return false as
;soon as an XON is received. Does not effect data output,
;only indicates the above., (Obviously useless for binary
;data.)

_rcvd_xoff PROC NEAR

PUSH BP

MOV BP,SP

XOR AX,AX

MOV BX, [BP+4]

CMP BX,1

INZ rcvd2

MOV AL,got_xoff

JMP lateron
rcvd2: MOV AL,got_xoff?2
lateron:POP BP

RET
_rcvd_xoff ENDP

PAGE

H
;count = inpcnt(port) Returns the number of characters
;int port; available in the- input buffer.

_inpcnt PROC NEAR

PUSH- BP
MOV BP,SP
MOV BX, [BP+4]
CMP BX,1
INZ cnt2
MOV AX,circ_ct
JMP seeya
cnt2: MOV AX,circ_ct2
seeya: POP BP
RET
_inpcnt ENDP
PAGE
H
; commf lush(port) Flush the input buffer.
;int port;

H

_commf lush PROC NEAR
PUSH BP
MOV BP,SP
MOV BX, [BP+4]
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CMP BX,1
JINZ flush2
MOV err_flg,false
MOV . snt_xoff,false
MOV got_xoff,false
LEA BX,circ_buf
MOV circ_in,BX
MoV circ_cur,BX
X0R AX,AX
Mov circ_ct,AX
JMP .adios
flush2: MOV err_flg2,false
MOV snt_xoff2,false
MOV got_xoff2,false
LEA BX,circ_buf2
MOV circ_in2,BX
MOV circ_cur2,BX
XOR AX,AX
MOV circ_ct2,AX
adios: POP BP
RET
_commflush ENDP
PAGE
H
j mmme—e——— Init «==v-- -

; Program initialization:

H -- Set up vector for.RS232 interrupt (O0CH) or (OBH)
; -- Enbl IRQ4 or IRQ3 :

H -- Enbl RS232 interrupt on data ready

_comminit PROC NEAR
PUSH BP
MOV BP,SP

; ==--- Which port to init?

MoV BX, [BP+4]
CMP BX,1
JNZ init2

; =-==-- Set up INT x’0C’ for IRQ4 (COM1:)

MOV err_flg,false

MOV snt_xoff,false

MOV got_xoff,false

MOV see_xoff,false

MOV circ_ct,0

LEA BX,circ_buf ;initialize address pointers to buffer
MOV circ_in,BX

MOV circ_cur,BX

ADD BX,bufsiz-1

MOV circ_top,BX

PUSH DS ;save DS for the moment...
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init2:
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PUSH cs

POP DS

LEA DX,inthdlr ;relative adddres of interrupt handler
MOV AL,0CH ;interrupt number for comnm.

Mov AH,setintvect ;function number for setting int vector
INT doscall ;set interrupt in 8086 table

POP Ds ;get back DS.

Enbl IRQ4 on 8259 interrupt controller

CLI

IN AL,intctlr ;det current masks
AND AL,enblirq4 ;Reset IRQ4 mask
ouT intctlr,AL ;And restore to IMR

Enbl 8250 data ready interrupt
/

MoV bpX,lcr ;DX ==> LCR

IN AL,DX ;Reset DLAB for IER access
AND AL, TFH

ouT DX, AL .

MOV DX, ier ;s Interrupt Enbl Register

MOV AL,enbldrdy ;Enable ’data-ready’ interrupt
ouTt DX,AL

Enbl OUT2 on 8250

MOV DX ,mcr ;modem control register ™
MOV AL,O08H ;Enable OUT2

ouT DX,AL

STI

Mp goodday

Set up INT x’0B’ for IRQ3 (COM2:)

MOV err_flg2,false

MOV snt_xoff2,false

MoV got_xoff2,false

v (o) see_xoff2,false

MOV circ_ct2,0

LEA BX,circ_buf2 ;initialize address pointers to buffer
MOV circ_in2,BX

Mov circ_cur2,BX

ADD BX,bufsiz-1

MOV circ_top2,BX

PUSH DS

PUSH CS

POP DS

LEA DX,inthd1lr2 ;relative adddres of interrupt handler
MOV AL, 0BH ;interrupt nuwmber for comm.

Mov AH,setintvect ;function number for setting int vector
INT doscall ;set interrupt in 8086 table

pPoP DS

Enbl IRQ3 on 8258 interrupt controller

B
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CLI

IN AL,intctlr ;gdet current masks
AND AL,enblirq3 ;Reset IRQ4 mask
our intctlr,AL ;And restore to IMR

Enbl 8250 data ready interrupt

MOV DX,lcr2 ;DX ==> LCR

IN AL,DX ;Reset DLAB for IER access

AND AL, 7FH

ouT DX,AL

MOV DX,ier2 ;Interrupt Enbl Register

MOV AL,enbldrdy ;Enable ’data-~ready’ interrupt
ouT DX,AL

;- Enbl OUT2 on 8250

MOV
MOV
ouT
STI

DX ,mcr2
AL, 08H
DX,AL

goodday: POP BP
RET .

_comainit ENDP
PAGE

H

suninit(port)

;int port;

;ymodem control register
;Enable OUT2

Removes the interrupt structure
installed by comminit(). Must be

;done before passing control to the DOS, else chars received

;will be stored into the next program loaded!

3

_uninit PROC NEAR
PUSH BP
MOV BP,SP
5 - Which port to uninit?
MoV BX, [BP+4]
cMP BX,1
JINZ uninit2
y - Disable IRQ4 on 8259
CLI
IN AL, intctlr ;get OCW1l from 8259
OR AL,maskirq4 ;disable communications interrupt
ouUT intctlr,AL
HEER Disable 8250 data ready interrupt
MOV DX,lcr sDX ==> LCR
IN AL,DX ;Reset DLAB for [ER access
AND AL,7FH
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ouT DX, AL
MoV DX,ier ;Interrupt Enbl Register
MoV AL,O ;Disable all 8250 interrupts
ouT DX,AL
;  =—— Disable OUT2 on 8250
Mov DX ,mcr ;ymodem control register
MOV AL,O ;Disable OUT2
ouT DX,AL
STI
JMP laterdays

3 ——— Disable IRQ3 on 8259

uninit2:CLI
IN AL,intctlr ;get OCW1l from 8259
OR AL,maskirq3 ;disable ‘communications interrupt
ouT intctlr,AL
; == Disable 8250 data ready interrupt
MOV DX, lcr2 ;DX ==> LCR
IN AL,DX ;Reset DLAB for IER access
AND AL,7FH
ouT DX,AL
MOV DX,ier2 ;Interrupt Enbl Register
MOV AL,Q ;Disable all 8250 interrupts
ouT DX,AL
; == Disable OUT2 on 8250
MOV DX ,mcr2 ;modem control register
MoV AL, O ;Disable OUT2
ouT DX,AL
STI
laterdays:
POP BP
RET
_uninit ENDP
PAGE
;
;char commin(port) Return a character from the input
;int port; buffer. Assumes you have called

; inpcent() to see if theres any characters to get.
H

_commin PROC NEAR

PUSH BP

MOV BP,SP

MoV BX, [BP+4]
CcMP BX,1

JNZ in2

MOV BX,circ_cur

XOR AX,AX
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~

MOV AL, [BX] ;get next char from circ_buf
DEC circ_ct ;decrement circ_buf count
cMP BX,circ_top ;are we at the top of the circ_buf?
JZ reset_cur yJump if so
INC BX ! ;else, bump ptr
JIMP SHORT upd_cur
reset_cur:
LEA BX,circ_buf jreset circ_in to bottom of buf.
upd_cur: MOV circ_cur,BX ;save new ptr
XORrR cX,cx
MoV CL,see_xoff ;check if interested in XON/XOFF
cMp CL, true
JNZ clnup2 jnot interested, so goto return
CMP snt_xoff,true ;have we sent an xoff?
INZ clnup2 yno, so return
cMP circ_ct,80H iyes, so see in buf is now emptying
JG clnup2 ;not empty enuf to send xon, jump to ret
MOV snt_xoff,false
MOV CL,xon
PUSH AX ;save char
CALL comout
POP AX
JMP clnup2 -
in2: MOV BX,circ_cur2
XOR AX,AX
Mov AL, [BX] ;g8et next char from circ_buf
DEC circ_ct2 ;decrement circ_buf count
cMP BX,circ_top2 ;are we at the top of the circ_buf?
JZ reset_cur2 ;jump if so
INC BX ;else, bump ptr
JMP SHORT upd_cur2
reset_cur2:
LEA BX,circ_buf2 jreset circ_in to bottom of buf.
upd_cur2:
MoV circ_cur2,BX ;save new ptr
XOR cX,cx
Mov CL,see_xoff2 ;check if interested in XON/XOFF
CMP CL, true
INZ clnup2 inot interested, so goto return
CMP snt_xoff2,true ;have we sent an xoff?
JINZ clnup2 ;no, so return
CMP circ_ct2,80H ;y¥es, so see in buf is now emptying
JG clnup2 ;not empty enuf to send xon, jump to ret
Mov snt_xoff2,false
MoV CL,xon
PUSH AX ;save char
CALL comout?2
POP AX
JMP clnup2
clnup2: POP BP
RET

_commin ENDP
PAGE
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’

;commout(port,c) Output the character to the
;char c; serial port. This is not buffered
;int port; or interrupt driven.

_commout PROC NEAR

PUSH BP
MoV BP,SP
MOV BX, [BP+4]
cMP BX,1
INZ out2
MOV CL,[BP+6]
STI
CALL comout
JMP fine
out2: MOV CL, [BP+6]
STI
CALL comout2
fine: POP BP
RET
_commout ENDP
PAGE

H
;Local subroutine: output CL to the port.

?

comout: MOV DX ,mdmsta
IN AL,DX ;8et 8250 status
AND AL,mdmtbe ;check for transmitter ready
JZ comout ;jump if not to wait
MOV AL,CL ;get char to al
MOV DX,dataport
ouT DX,AL ;output char to 8251
RET
comout2:MOV DX ,mdmsta2
"IN AL,DX ;get 8250 status
AND AL,mdmtbe ;check for transmitter ready
Iz comout2 ;jump if not to wait
MoV AL,CL ;get char to al
MoV DX,dataport2
out DX,AL ;output char to 8251
RET
_TEXT ENDS

END
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;USE 8051 TABLE AND HEX OUTPUT FILE IS SHORT INTEL FORMATT

CPU
HOF

8051, TBL"
"INT8"

TITL "8051 IN CIRCUIT EMULATOR Ver 1.0 by CHARIN B."

.
]
.
»

SYSTEM DEFINE:-

THIS PROGRAM RUN ON CPU 8031 WHICH-
MONITOR PROGRAM
TERMINAL LINK (UART) ADD 4000H - 4001H

EXTERNAL PAR PORT

APPLICATION RAM

ADD 0000H - 3PFFH (16K)

ADD 6000H - 6003H
ADD 8000H - FFFFH (32K)

’
H
.
»
t)
.
2

;MCS~51 INTERNAL REGISTERS ASSIGNMENT.

PO:
SP:
DPL:
DPH:
PCON:
TCON:
TMOD:
TLO:
TL1:
THO:
TH1:
Pl:
SCON:
SBUF:
P2:
IE:
P3:
IP:
PSW:
ACC:
B:

CcY:
AC:
FO:
RS1:
RSO:
ov:

Ps:
PT1:
PX1:
PTO:
PX0:
EA:
ES:
ET1:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

80H
81H
82H
834
87H
88H
89H
8AH
8BH
8CH
8DH
90H
98H
99H
0ACH
0A8H
0BOH
0BSH
ODOH
OEOH
OFOH

0D7H
0DEH
OD5H
0D4H
OD3H
0D2H
ODOH
0BCH
OBBH
0BAH
0BSH
0B8H
0AFH
0ACH
OABH

s PORY 0

s STACK POINTER

;DATA POINTER (LOW)
;DATA POINTER (HIGH)

; PORER CONTROL REGISTER
;TIMER REG

;TIM MODE REG

sTIM 0 LOW BYTE

;TIM 1 LOW BYTE

;TIM 0 HIGH BYTE

;TIM 1 HIGH BYTE

;PORT 1

; SERIAL PORT CONTROL REG
;SERIAL PORT DATA BUFF
;PORT 2

; INTERRUPT ENABLE REG
sPORT 3

; INTERRUPT PRIORITY REG
;PROG STAT WORD

; ACCUMULATOR (DIRECT ADD)
1B REG

MCS-51 INTERNAL BIT ADDRESS ASSIGNMENT.

;CARRY PLAG
sAUXILIARY-CARY FLAG
;USER FLAG 0

;REGISTER SELECT MSB
sREGISTER SELECT LSB
;sOVERFLOW FLAG

; PARITY FLAG

;PRIORITY SERIAL PORT
;PRIORITY TIMER 1

;s PRIORITY EXTERNAL 1

; PRIORITY TIMER 0
;PRIORITY EXTERNAL 0
;ENABLE ALL INTERRUPT
;ENABLE SERIAL INTERRUPT
;ENABLE TIMER 1 INTERUPT
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EX1: EQU 0AAH ;ENABLE EXTERNAL 1 INTERR
ETO: EQU 0ASH ; ENABLE TIMER 0 INTERRUPT
EXO0: EQU OA8H ; ENABLE EXTERNAL 0 INTERR
SMO: EQU 09FH ;SERIAL MODE 0

SM1: EQU 09EH ; SERIAL MODE 1

SM2: EQU 09DH ;SERIAL MODE 2

REN: EQU 09CH ;SERIAL RECEPTION ENABLE
TBS8: EQU 09BH ; TRANSMITT BIT 8

RB8: EQU 09AH sRECEIVE BIT 8

TI: EQU 099H ; TRANSMIT INTERRUPT FLAG
RI: EQU 098H sRECEIVE INTERRUPT FLAG
TFL: EQU 08FH ;TIMER 1 OVERPLOW FLAG
TR1: EQU 08EH ;TIMER 1 RUN CONTROL BIT
TFO: EQU 08DH ;TIMER 0 OVERFLOW FLAG
TRO: EQU 08CH ;TIMER 0 RUN CONTROL BIT
IEL: EQU 08BH ;EXT INTERR. 1 EDGE FLAG
IT1: EQU 08AH ;EXT INTERR. 1 TYPE FLAG
IEO: EQU 0891 ;EXT INTERR. 0 EDGE FLAG
ITO: BQU 088H ;EXT INTERR. 0 TYPE FLAG

MONITOR PROGRAM EQUATE.

MONBASE: EQU 0000H ;8K MONITOR

APPBASE: EQU 2000H ;8K APPLICATION EPROM

RAMBASE: EQU 8000H ;32K RAM

UARTBASE: EQU 4000H ; TERMINAL (uart) LOCATION

UARTDATA: EQU UARTBASE ; C/D* = A0

UARTCONT: EQU UARTBASE+1 ;CONTROL AND STATUS WORD

PPIBASE: EQU 6000H ;s PPI LOCATION

PPIPA: EQU PPIBASE ;DATA TO PORT A

PPIPB: EQU PPIBASE+1 ;DATA TO PORT B

PPIPC: EQU PPIBASE+2 ;DATA TO PORT C

PPICONT: EQU PPIBASE+3 ;CONTROL WORD

RAMEND: EQU OFFFFH ;END OF EXTERNAL RAMSPACE

BYTENUM: EQU RAMEND-8 ;RENAME HERE ON USED BY BREAK ROUTINE
HIADD: EQU OFFFOH ;SAVE HI START ADD WHEN DOWNLOAD TO RAM
LOADD: EQU OFPF1H 3SAVE LO START ADD WHEN DOWN LOAD TO RAM
DATBUF: EQU OFFFOH 3 SAVE DATA FOR SEARCH

DATCNT: EQU OFFFTH ;SAVE BYTE COUNT FOR DATA TO SEARCH
STACK: EQU 50H ;STACK BEGINS HERE

H
;RESERVED INTERNAL RAM LOCATIONS

RESERVED: EQU 48H sRESERVED INTERNAL RAM

HIBYTE: EQU RESERVED ;TOP OF 16-BIT ADDRESS

LOBYTE: EQU RESERVED+1 ;BOTTOM OF 16 BIT ADDRESS

FIRST: EQU RESERVED+2 ;START ADDRESS HIGH (LOW IN RESERVED+3)
LAST: EQU RESERVED+4 ;END ADDRESS HIGH (LOW IN RESERVED+5)
TO: EQU RESERVED+6 ;TO ADDRESS HIGH (LOW IN RESERVED+7)

H

;RESERVED REGISTER BANK (AND ALIASES FOR THOSE REGISTERS)
H

RESBANK: EQU 1 ;REGISTER BANK 1

REGO: EQU 8*RESBANK

REG1: EQU REGO+1 ; SOMETIME CAN’T USE R1
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REG2: EQU REGO+2 ;THEN ASSIGN OTHER ONES
REG3: EQU REGO+3
REG4: EQU REGO+4
REGS: EQU REGO+5
REG6: EQU REGO+6
REG7: EQU REGO+7
; CHARACTER EQUATES
H
CR: EQU ODH ; CARRIAGE RETURN
LF: EQU 0AH ;s LINE FEED
SPACE: EQU 20H s SPACE "' CHARACTER
TAB: EQU 08H ;TAB CHARACTER
DOT: EQU 2EH ; PERIOD
BACKSP: EQU 08H ; BACKSPACE
EOT: EQU 04H ;end of text
H
H
H
ORG MONBASE
START: LIMP BGNHERE
H
;RESERVED INTERUPT AREA FOR USER PROGRAM
H
ORG START+03H
LIMP OFFEQOH s INTERRUPT VECTORS JUMP TO RAM
H
ORG START+0BH
Lmp QFFE3H
;
ORG START+13H
LJMP OFFEG6H
H
ORG START+1BH
LJIMP OFFESH
H
ORG START+23H
LIMP OFFECH.
'
H
’
LIJMPTBL: LJMP COOL ;JUMP TABLE FOR USER PROGRAM
LIMP WARM
LIMP IN
LIMP INCH
LIMP INHEX
LIMP BYTES
LIMP BADDR
LIMP THRADR
LIMP ouT
LIMP OUTCH
LIMP ouTs
LIMP ouUT2s
LIJMP CRLF
LIMP OUTZ2H



116

LIMP OUTRO
LJMP OUTC2HS
LIMP PDATA
LIMP INC16
LIMP DEC16
LIMP CcPY
LIMpP BRKPT
i A
;THE MSSG FOLLOWING BELOW ﬂdST DISPLAY ON TERMINAL IF ICE-51 READY.
H
MSIGNON:
DFB’ CR, LF, "MCS-51 Real Time In Circuit Emulator version 1.00"
DFB CR, LF, "Copyright 1986 by CHARIN B. of KMITL", LF, 04H
1]
H
H
BGNHERE: MOV SP,#STACK ;BGN OF ADD OF STACK
MOV STACK,SP ;STORE STACK POINTER FOR COOL START
SETB RSO ;SELECT REGISTER BANK 1)
CLR RS1 ;CLEAR DATA
CLR A
MOV DPTR, §BYTENUM s BREAK POINT
MOV RO, $ {RAMEND-BYTENUM+1}
CLEAR: MOVX @DPTR,A ;CLEAR SPACE USED BY BREAK ROUTINE
INC DPTR ; NEXT
DINZ RO,CLEAR
DLAY: DINZ ACC,DLAY ;WAIT HERE FOR UART TO WAKE-UP

DINZ RO,DLAY

MOV DPTR, $#UARTCONT

CLR A

MOVX @DPTR,A
NOP

DINZ ACC,$-1
MOVX @DPTR,A
NOP

DINZ ACC,$-1
MOVX @DPTR,A

NOP

DJINZ ACC,$-1
MOV A, #40H
MOVX @DPTR,A
CLR A

NOP

DINZ ACC,$-1
MOV A,311001110B
MOVX @DPTR,A
MOVX A,@DPTR

JNB {ACC OR 0},s-1

NOP

NOP

NOP

MOV A,#00110111B
MOVX @DPTR,A

MOV DPTR, #MSIGNON
LCALL PDATA

3 INIT UART
;SEND THREE ZEROS BECUASE DON’T KNOW

;WHAT MODE OF UART WAKES UP
sDELAY TIME

; SOFTWARE RESET UART '

;DELAY TIME TO MAKE SURE

;SET MODE OF UART

yGET STATUS OF UART
;WAIT FOR TXRDY

; COMMAND ASSIGNMENT

3 SEND HEADING TO TERMINAL
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COOL: MOV SP,STACK ; SET STACK
MOV A, #90H ;SET PA (IN),PB&PC (OUT)
MOV DPTR, 3#6003H
MOVX @DPTR,A
MOV A,30FFH
MOV DPTR, #6002H
MOVX @DPTR,A
1
H
H
WARM: MOV DPTR, #MPROMPT ;WARM START
LCALL PDATA ; SEND "PROMPT" TO TERMINAL
LCALL INCH ;GET CHARACTER FROM UART
JNB {ACC OR 6},$+5 ;JUMP IF NOT A LETTER
CLR {ACC OR 5} ; CONVERT LOWER TO UPPER CASE
MOV R7,A ; SAVE CHARACTER INPUT
MOV DPTR, #FUNTAB yPOINT TO FUNCTION TABLE
SCAN: CLR A
MOVC A,@A+DPTR
JZ WARM ;END OF TABLE
CJINE A,OFH,NEXT ; COMPARE WITH SAVED CHARACTER
MOV A, $01H
MOVC A,@A+DPTR ;GET HIGH BYTE OF JUMP
MOV R2,A ;SAVE IN R2
MOV A, #02H
MOVC A,3A+DPTR ;GET LOW BYTE OF JUMP
MOV R3,A ;SAVE IN R3
PUSH REG3 ;PUSH R3 (LOW BYTE)
PUSH REG2 ;PUSH R2 (HIGH BYTE)
RET yPOP & JUMP TO SERVICE ROUTINE
NEXT: INC DPTR
INC DPTR
INC DPTR
LIMP SCAN ;HAIT FOR NEXT INSTRUCTION
b}
1
H
HELP: MOV DPTR, §MHELP ;GET ADD OF HELP MSSG
LCALL PDATA ;SEND DATA TO TERMINAL
LIMP WARM s RETURN
s
H
H
DUMP: LCALL BADDR ; GET DATA
JNC DMP3
CLR {ACC OR 5} ; CONVERT LOWER TO UPPER CASE
CINE A,3"I",DMP1
LIJMP DUMPI ;DUMP INTERNAL RAM
DMP1: LIMP WARM
H
DMP3: MOV FIRST,HIBYTE ;SAVE START ADDRESS TO DUMP

MOV {FIRST+1},LOBYTE

MOV LAST, $0FFH
MOV {LAST+1},20FFH



DMP4:

DMP5:

NEWLIN:

SPACES:

MORE:

MOREC:

ENDHEX:

DASCII:

DASCI1:

CINE A,3#CR,DMP4
LIMP {NEWLIN-6}

LCALL BADDR2
JB FO,DMP5
MOV LAST,HIBYTE

MOV{LAST+1},LOBYTE

MOV DPTR, #MINDEX
LCALL PDATA

MOV DPH,FIRST
MOV DPL,{FIRST+1}
ANL DPL, §0FOH
LCALL CRLF

MOV RO,DPH
LCALL OUTRO
MOV RO,DPL
LCALL OUTRO
LCALL OUT2S
MOV A, {FIRST+1}
XRL A,DPL

JZ MORE

LCALL OUT3s

INC DPTR

LCALL MIDCHK
LJMP SPACES

LCALL OUTC2HS
MOV A,LAST

CJINE A,DPH,MOREC
MOV A, {LAST+1}
CJNE A,DPL,MOREC
LIMP ENDHEX

INC DPTR
LCALL MIDCHK
JZ DASCII
LIMP MORE

INC DPTR
LCALL MIDCHK
JZ DASCII
LCALL OUT3s
LIMP ENDHEX

LCALL OUT4S

MOV DPH,FIRST
MOV DPL,{FIRST+1l}
ANL DPL, #0FOH
MOV A,{FPIRST+1}
XRL A,DPL

JZ DASCI2

LCALL OUTS

INC DPTR
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;DEFAULT IF NO END ADDRESS ENTERED

;GET END ADDRESS TO DUMP
;CARRIAGE RETURN READ
; SAVE END ADDRESS TO DUMP

; SEND HEADING

;DPTR POINT TO ADDRESS TO DUMP

;s SEND NEW LINE

;DISPLAY ADDRESS

;SEND 2 SPACES

; BLANK LOCATIONS BEFORE FIRST

;JUMP IF EQUAL
;SEND 3 SPACES

s SEPERATE ADDRESS 0-7 AND 8-F

;COMPARE IF END ADDRESS TO DUMP

; NO,DUMP NEXT ADDRESS

;NOW DUMP ASCII

;NOW DUMP ASCII (LAST LINE)

; SHOW ASCII EQUIVALENT
;SET POINTER POINT AGAIN



DASCIZ:

BAD3:
0K3:

s

DASCI3:

LCALL MIDCHK
LJMP DASCIl

CLR A

MOVC A,R@A+DPTR
MOV B,A

CLR C

SUBB A,3#SPACE
JC BAD3

SUBB A,#{7FH-SPACE}

JC OK3
MOV B, $DOT
MOV A,B
LCALL OUTCH

MOV A,LAST

CJNE A,DPH,DASCI3
MOV A,{LAST+1}
CJINE A,DPL,DASCI3
LIMP WARM

INC DPTR

LCALL MIDCHK
JNZ DASCIZ2

MOV A, #16

ADD A,{FIRST+1}
ANL A, #0FOH

JNC $+4

INC FIRST

MOV {FIRST+1},A
LIMP NEWLIN
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;CONVERT TO ASCII CHARACTER

;IN ASCII RANGES

;IP NOT ASCII
; IF ASCII
;DISPLAY TO TERMINAL

;COMPARE SSSS=FFFF+1?

TABENT:
OFF1:
OFF2:
OFF3:

DUMPI:

EQU 11
EQU
EQU
EQU

LCALL BADDR
JNC $4+5
LIMP WARM

MOV FIRST,LOBYTE
MOV LAST, $0FFH
XRL A,%CR

JZ {LINE-6}
LCALL BADDR2

JB F0,$+6

MOV LAST,LOBYTE
MOV A, 2TFH

CLR C

SUBB A,FIRST

JC DSFR

£ 2

; LENGTH OF SFR TABLE ENTRY
;OFFSET TO HEX ADDRESS
;OFFSET TO PETCH CONTENTS
;OFFSET TO CHANGE CONTENTS

;DUMP INTERNAL RAM
;GET ADDRESS

;SAVE BEGIN ADDRESS
+SET DEFAULT OF END ADDRESS
; NEXT CHARACTER IS "CR'"?

;YES GET END ADDRESS
;CARRIAGE RETURN READ

;TOP OF RAM

; DONE RAM~~DO SFR’S
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MOV DPTR, #MINDEX ;SEND HEADING TO TERMINAL
LCALL PDATA
LINE: LCALL CRLF
MOV A,37FH ;TOP OF RAM
CLR C
SUBB A,FIRST
JC DSFR ;DONE RAM--DO SFR’S
MOV RO,FIRST
ANL REGO,30FCH ;8=R0O
LCALL OUTRO3S ; DISPLAY ADDRESS
SPICES: MOV A,FIRST ;SPACES BEFORE BEGINNING
XRL A,RO
JZ NXTBYT
LCALL OUT3s 3SEND 3 SPACES
INC RO
MOV A,#07H
ANL A,RO
JNZ $+5
LCALL OUTsS yMIDDLE OF LINE
LJMP SPICES

’

NXTBYT: LCALL OUT2H ;SEND DATA TO TERMINAL
LCALL OUTS
MOV A,RO
XRL A,LAST
JNZ $+5
LIMP WARM

INC RO

MOV A, #07H

ANL A,RO

INZ $+5 .

LCALL OUTS ~ ;MIDDLE OF LINE
MOV A,%0FH

ANL A,RO

INZ NXTBYT ;NOT END OF LINE
MOV A,FIRST

ANL A, $0FOH

ADD A,$10H

MOV FIRST,A

LIMP LINE

DSFR: MOV DPTR, #{SFRTAB-TABENT} 3 IN CASE OF SPACIAL FUNCTION
MOV R1,#6
LCALL CRLF
DSFR1: MOV A, #TABENT
ADD A,DPL
MOV DPL,A
JINC $+4
INC DPH
MOV A, 30FF1 ;OFFSET TO SFR HEX LOCATION
MOVC A,@A+DPTR
CLR C
SUBB A,FIRST
JC DSFR1 ;NOT TO FIRST YET
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DSFR5: MOV A, $0FF1
MOVC A,@A+DPTR ;GET HEX LOCATION OF SFR
MOV RO,FIRST
XRL A,RO
JZ DSFR10
INC FIRST ;WASN'T A VALID SFR
MOV A,FIRST
JZ {LINE-6} ;BACK TO RAM
CINE A,LAST,DSFR5
LIMP WARM ; DONE

DSFR10:  LCALL OUTRO
MOV A, §"="
LCALL OUTCH
LCALL PDATA jOUTPUT LOCATION LABEL (ALTERS DPTR)
MOV A,§":"
LCALL OUTCH
_ MOV A, $LOW{DSFR20}
PUSH ACC
MOV A,#HIGH{DSFR20}
PUSH ACC
MOV A,${OFF2-4} ;OFFSET TO "MOV RO,SFR"
JMP @A+DPTR

.

DSFR20: LCALL OUTRO
LCALL oOuUT2S
DJNZ R1,DSFR30
MOV R1,$6
LCALL CRLF

DSFR30: INC PIRST
MOV A,#{TABENT-4}
ADD A,DPL
MOV DPL,A
JINC $+4
INC DPH
MOV A,PIRST
INZ $+5
LJMP LINE
DEC A
XRL A,LAST
JNZ DSFRS
LJMP WARM

e wo we ws

coPY: LCALL THRADR ;GET 3 ADDRESS{SSSS,FFFF,TTIT)
LCALL CPY ;COPY DATA
LIMP WARM

VERIFY: LCALL THRADR ;GET 3 ADDRESS



VER10:

VER20:

VER40:

VER30:

MOV DPH,FIRST

MOV DPL, {FIRST+1}

CLR A
MOVC A,@A+DPTR
MOV R1,A

MOV DPH,TO

MOV DPL, {TO+1}
CLR A

MOVC A,@A+DPTR
MOV R2,A

XRL A,R1

JZ VER20

LCALL CRLF

MOV RO,3PIRST

LCALL OUT2H

MOV RO,#${FIRST+1}

LCALL OUT2H
LCALL OUT2S
MOV RO, #REG1
LCALL OUT2H
LCALL OUT4S
MOV RO,#TO
LCALL OUT2H
MOV RO, #{TO+1}
LCALL OUT2H
LCALL OUT2S
MOV RO, #REG2
LCALL OUT2H
LIMP VER40
LCALL CRLF
MOV RO, #FIRST
LCALL OUT2H

MOV RO,#{PIRST+1}

LCALL OUT2H
LCALL 0UT2s
MOV RO, #4REG1
LCALL OUT2H
LCALL OUT4S
MOV RO, #TO
LCALL OUT2H
MOV RO, #{TO+1}
LCALL OUT2H
LCALL 0QUT2S
MOV DPTR, #DDOT
LCALL PDATA
MOV A,FIRST

CJNE A,LAST,VER30

MOV A, {FIRST+1}
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;GET START ADDRESS SSSS:

s SAVE DATA IN R1
;GET TARGET ADDRESS

;SAVE DATA IN R2
;JUMP IF DATA EQUAL

;IF NOT DISPLAY BOTH DATA
s SEND ADDRESS SSSS

;R1
s SEND DATA

;SEND ADDRESS TTTT

iR2
;SEND DATA

;IF NOT,DISPLAY BOTH DATA
; SEND ADDRESS SSSS°

;SEND DATA

sR1

s SEND DATA

;SEND ADDRESS TTTT

;DISPLAY ".." WHEN DATA EQUAL
; SEND DATA
; COMPARE SSSS=TTTT

CINE A, {LAST+1},VER30

LIMP WARM

MOV RO, #{FIRST+1}

LCALL INC16
MOV RO, #{TO+1}
LCALL INC16
LIMP VER1O

;SSSS = SSSS + 1

JTTTT TTTT + 1
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ALTER: LCALL BADDR ;GET ADDRESS TO EDIT
JNC ALTOS
JNB PO,ALTEND ; ERROR
CLR {ACC OR 5} ;CONVERT LOWER TO UPPER CASE

CINE A,#"I",ALTEND ;ERROR
LIJMP SUBSTUT

ALTO5: MOV FIRST,HIBYTE ;SAVE ADDRESS TO BE EDIT
MOV {PIRST+1},LOBYTE
ALT10: LCALL CRLF
MOV RO,2FIRST ; SHOW ADDRESS
LCALL oUT28
INC RO
LCALL OUT2K {SEND 2 SPACES
ALT15: LCALL OUTS
MOV DPH,FIRST ;SET POINTER TO POINT
MOV DPL, {FIRST+1}
CLR A
MOVC A,®A+DPTR {GET DATA
MOV R1,A
MOV RO, #REG1 ;SHOW DATA
LCALL OUT2K
MOV A,$"-" ;SHOW "=
LCALL OUTCH
LCALL BYTES ;GET NEW DATA IP EDIT
INC ALT20
XRL A,#BACKSP {IF BACKSPACE
JZ BACKUP
XBL A,#BACKSP ;RESTORE A
XRL A, $DOT
JZ BACKUP
ALTEND: LJMP WARM ; ERROR

ALT20: JB FO,ALT30 ; <CR> OR SPACE
MOV A,LOBYTE
MOVX @DPTR,A ; CHANGE DATA
ALT30: MOV RO, #{FIRST+1}
LCALL INC16 ; NEXT BYTE
MOV A,B
XRL A,#CR ;IF "CR"
JZ ALT10-
MOV A,{PIRST+1}
ANL A,$07H
JZ ALTI10
LIJMP ALTI1S
H
BACKUP: MOV RO,#{FIRST+1} ;IF BACK SPACE
LCALL DEC16 ;DECREMENT TO LAST ADDRESS
LJMP ALT1O0

-e




124

MODIFY: LCALL BADDR

MOV DPH,HIBYTE

MOV DPL,LOBYTE
MOD10: LCALL INCH

CINE A, 3BACKSP,NOTBS

DEC DPL

MOV A, §0FFH

CIJNE A,DPL,MOD10

DEC DPH

LJMP MOD10

NOTBS: CJNE A,$EOQT,$+6
LIMP WARM
MOVX @DPTR,A
INC DPTR
LJMP MOD10

e we we

SUBSTUT:
LCALL BADDR ;GET DATA
MOV RO,LOBYTE
IF010: MOV A,3TFH ;IF ADDRESS >= 80H OR <= POH
CLR C’
SUBB A,RO
INC ELS010
MOV A,20FOH
CIR C
SUBB A,RO
JC ELS010
THNO10: MOV DPTR,§{SFRTAB-TABENT}
SUB60: MOV A,#TABENT ; INCREMENT TABLE POINTER
ADD A,DPL
MOV DPL,A
JNC $+44
INC DPH
MOV A,#OFF1 ;FIND 1ST ENTRY >= RO
MOVC A,@A+DPTR
CIR C
SUBB A,RO
JC SUB60 ;NOT FOUND YET
SUB65: MOV A,$O0PF1 ; INCREMENT RO TO LINE IN TABLE
MOVC A,@A+DPTR
XBL A,RO
JZ SUBT0 ; FOUND IT
INC RO
LIMP SUB65
FLS010: LJMP LSO10 ;RELAY STATION

SUB70: LCALL CR;& ; DISPLAY ADDRESS
LCALL OUTRO3s

LCALL PDATA sALTERS DPTR (ADDS 4)
MOV A, §":"

LCALL OUTCH
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MOV REG1,RO yMOV R1,RO
MOV A, #LOW{SUB80}

PUSH ACC

MOV A, $HIGH{SUBS0}

PUSH ACC

MOV A, 3{OFFP2-4}

JMP @A+DPTR ; CRASHES RO

SUB80: LCALL OUTRO ; DISPLAY DATA
MOV A, #"-"
LCALL OUTCH
MOV RO,REG1 ;RESTORE RO
LCALL BYTES
IF020: JNC ELS020 ; IF CHARACTER = DOT OR BACKSPACE
MOV A,B
XRL A, #BACKSP
JZ THNO20
MOV A,B
XRL A, $DOT
JZ THNO20
LIMP WARM ; ERROR

.
s

THN020: ;THEN BACKUP
1F030: CJINE RO, #80H,ELS030
THN030: MOV RO, #7FH

LIMP IF010

.
I

BLS030: MOV A,DPL
CLR C
SUBB A, #{TABENT+4}
MOV DPL,A
JNC $+4
DEC DPH ;
MOV A,#{OFF1}
MOVC A,@A+DPTR
MOV RO,A
LIMP IFO010

ELS020:
JB FO0,SUBSO
SETB FO
MOV RO,LOBYTE
MOV A, $LOW{SUBSO}
PUSH ACC
MOV A, $HIGH{SUB90}
PUSH ACC
MOV A, #{OFF3-4}
JMP @A+DPTR ; CRASHES RO

SUB90: MOV RO,REG1 sRESTORE RO
IF035: JB F0,NDIO35
THNO35: MOV DPTR, $MNONO
LCALL PDATA
NDIO35:
IF040: CJINE RO, #0FO0H,NDI040 ;IF RO = OF
THNO40: MOV RO, #0FFH ;THEN RO = FFH



ND1040:

LS010:

SUB20:

IF050:

THNOS0:
IF060:

THNO60:
NDIO60:
NDIO50:

F01l0:
ELS050:
IF070:
THNO70:

NDIO70:

INC RO

LJMP IF010
LCALL CRLF
LCALL OUTRO3S
LCALL OQUT2H
MOV A, g"-"
LCALL OUTCH
MOV REG1,R0O
LCALL BYTES
MOV RO,REG1
JNC ELS050
MOV A,B

XBL A, #BACKSP
JZ THNOS50

MOV A,B

XRL A, #DOT

JZ THNO50
LIJMP WARM

MOV A,RO
JNZ ND1060
MOV RO, 0P1H

DEC RO
LIJMP IFO010

JB FO,NDIO70
MOV A,LOBYTE
MOV @RO,A
INC RO

MOV A,307H
ANL A,RO

JZ FO10
LCALL ouUT2s
LIMP SUB20
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;CLOBBERS RO

»IF CHAR. = BACKSP.

; THEN BACKUP

;IFRO = O
sTHEN RO = F1H

yALSO USED FOR RELAY

; IF NOT SPACE OR CR
; THEN CHANGE BYTR

OR DOT

.

s
.
’

INSERT:

INS10:

INS20:

LCALL THRADR
MOV DPH,FIRST

MOV DPL, {FIRST+1}

MOV A, {TO+1}
MOVX @DPTR,A
MOV A,DPH

CJINE A,LAST,INS20

MOV A,DPL

yGET ADDRESS
3 SAVE

;POINT TO TARGET ADDRESS

;PUT DATA

CJNE A, {LAST+1},INS20

LIMP WARM

INC DPTR
LJMP INS10
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BREAK:

IF100:
THN100:

CLEAR1:

NDI100:

IP150:

.
3

NDI150:
IP155:

NDI155:

IF160:

MOV DPTR, §BYTENUM
CLR A

MOVC A,@A+DPTR
MOV R1,A

JZ NDI100O

MOV FIRST, #HIGH{BYTENUM+1}

;  REMOVE OLD BREAKPOINT
; AND PUT OPCODE BACK
;y IF NEW BREAK POINT
¢
;SAVE OLD BYTENUM IN Rl
;IF THERE IS AN OLD BREAKPOINT
; THEN REMOVE IT

MOV FIRST+1,$LOW{BYTENUM+1}
MOV LAST,$HIGH{BYTENUM}

MOV A, §LOW{BYTENUM}

ADD A,R1
MOV LAST+1,A
JNC $+4
INC LAST

MOV DPIR,#{RAMEND-1}

CLR A

MOVC A,@A+DPTR
MOV TO,A

MOV DPTR, #RAMEND
CLR A

MOVC A,QQ+DPTR
CIR C

SUBB A,R1

MOV TO+1,A

JNC $+4

DEC TO

LCALL CPY

CLE A

MOV DPTR, $ BYTENUM

MOV RO, ${RAMEND-BYTENUM+1-3}

MOVX @DPTR,A
INC DPTR
DJNZ RO,CLEAR1

LCALL BYTES
JNC NDI150
LIMP WARM

JNB FO,NDI1SS
XRL A, #SPACE
JZ NDI100
LIMP WARM

MOV FIRST,HIBYTE
MOV FIRST+1,LOBYTE
MOV DPTR, $BYTENUM
MOV A,#3

MOVX @DPTR,A

MOV R1,A

MOV A,B

XRL A, #CR

JZ NDI160

;ADD OLD BYTENUM

; SUBTRACT OLD BYTENUM

;CLEAR END OF RAM

; INSTALL NEW BREAKPOINT
;IF NOT VALID HEX
;s THEN END

;IF CR

;AND NOT SPACE
; THEN END

yGET NEW ADDRESS OF BREAK POINT
;IN CASE OF DEFAULT TO REMOVE

; THREE BYTES HEX-CODE
; SAVE DEFAULT NEW BYTENUM

; LEAVE JUMP INSTRUCTION



THN160:
IF170:
THN170:

.
1]

ELS170:

BAD4:

NDI170:
NDI160:
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LCALL INHEX ;GET BYTENUM

INC ELS170 ;IF NOT VALID HEX

MOV A,B ;THEN CHECK FOR SPACE OR CR
XRL A,#SPACE

IZ THN160

MOV A,B .
XRL A,#CR

Iz NDI170

MOV DPTR, #BYTENUM

CLR A

MOVX @DPTR,A

LIMP WARM

MOV DPTR, # BYTENUM ;ELSE ACCEPT ONLY 3, 4 or 5
MOVX @DPTR,A

MOV R1,A ;SAVE NEW BYTENUM

SUBB A, #3

JC BAD4

SUBB A, #{6~3}

JNC BAD4

LJMP NDI170

MOV DPTR,§BYTENUM ;CLEAR STATUS OF BREAK POINT
CLR A

MOVX @DPTR,A

LIMP WARM ;THEN JUMP TO PROMPT

; PIRST,FIRST+1 AND HIBYTE,LOBYTE
; BOTH CONTAIN BREAK ADDRESS
;R1 CONTAINS NEW BYTENUM

MOV DPTR, #{RAMEND-2}

MOV A,$02H ;"LIMP"

MOVX @DPTR,A

MOV A,FIRST+1

ADD A,R1 ;ADD BYTENUM

MOV LAST+1,A

MOV DPTR, $RAMEND

MOVX @DPTR,A ;PUT NEW BREAK POINT ADDRESS

MOV A,FIRST

INC $+3

INC A

MOV LAST,A

MOV DPTR, #{RAMEND-1}

MOVX @DPTR,A

MOV RO,#{LAST+1}

LCALL DEC16 ;ADJUST (LAST,LAST+1)

MOV TO, #HIGH{BYTENUM+1}

MOV TO+1,#LOW{BYTENUM+1}

LCALL CPY ;SAVE INSTRUCTIONS IN END OF RAM
MOV DPL,LOBYTE

MOV DPH,HIBYTE ; INSERT JUMP TO BRKPT

MOV A, $02H ; "LIMP"

MOVX @DPTR,A

INC DPTR

MOV A,3HIGH{BRKPT} ;ADDRESS OFF BREAK POINT ROUTINE
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MOVX @DPTR,A

INC DPTR

MOV A, #LOW{BRKPT}
MOVX @DPTR,A
LIMP WARM

e ws we

BRKPT: PUSH ACC ;SAVE CONTENT OF REGISTERS
PUSH PSW
PUSH B
PUSH DPH
PUSH DPL
MOV STACK,SP ;SAVE CURRENT STACK LEVEL FOR COOL START
SETB RSO ;SELECT REGISTER BANK 1
CLR RS1
MOV DPTR, $MBRK1 ;SEND ADD.OF BRK-PNT TO TERMINAL
LCALL PDATA
MOV DPTR,§{BYTENUM}
CLR A
MOVC A,@A+DPTR
MOV RO,A
MOV DPTR,#{RAMEND} ;ADDRESS OF BRK-PNT.
CLR A
MOVC A,@A+DPTR
CLR C
SUBB A,RO
MOV B,A
MOV DPTR, #{RAMEND-1}
CLR A
MOVC A,@A+DPTR
MOV RO,A
INC $+3
DEC RO
LCALL OUTRO
MOV RO,B
LCALL OUTRO
MOV DPTR,#MBRK2 ;SEND *ACC =’ TO TERMINAL
LCALL PDATA
MOV A,STACK
CLR C
SUBB A,#4
MOV RO,A .
LCALL OUT2H
MOV DPTR, #MBRK3 ;SEND 'PSW =’ TO TERMINAL
LCALL PDATA
INC RO
LCALL OUT2H
MOV DPTR, §MBRK4 ;SEND ’B =’ TO TERMINAL
LCALL PDATA
INC RO
LCALL OUT2H
MOV DPTR, $MBRK5 ;SEND ’DPTR =’ TO TERMINAL
LCALL PDATA
INC RO



LCALL OUT2H
INC RO
LCALL OUT2H

MOV DPTR, $MBRKSE

LCALL PDATA
MOV RO, #STACK
LCALL OUT2H
LIMP WARM
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;SEND ’SP =' TO TERMINAL

GXXXX:

i
LCALL BYTES

JINC $15
LIJMP WARM

JNB PO,GXXXX
CJNE A,#CR,GO

MOV HIBYTE, §HIGH{BYTENUM+1}
MOV LOBYTE, #LOW{BYTENUM+1}

MOV SP,STACK
POP DPL

POP DPH

POP B

POP PSW

POP ACC

PUSH LOBYTE
PUSH HIBYTE
RET

;GET ADDRESS TO EXECUTE

;LOOK IF "CR" FOLLOW COMMAND "G"
;EXECUTE "G" AFTER BREAK POINT
sRECALL ALL STATUS BACK
;BRESTORE STACK IF NECESSARY

; EXECUTE

HEXMATH:

LCALL BADDR
INC $+5
LIJMP WARM

MOV FIRST,HIBYTE
MOV {FIRST+l1},LOBYTE

LCALL BADDR
JINC $+5
LIJMP WARM

MOV A, {FIRST+1}
ADD A,LOBYTE
MOV {LAST+1},A
MOV A,FIRST
ADDC A,HIBYTE
MOV LAST,A

MOV A, {PIRST+1}
CLR C

SUBB A,LOBYTE
MOV {TO+1},A
MOV A,FPIRST
SUBB A,HIBYTE
MOV TO,A

LCALL CRLF

sGET FIRST DATA

;}SAVE DATA

;GET SECOND DATA

;STORE LOW BYTE OF sSUM

;STORE HIGH BYTE OF SUM

; STORE LOW BYTE OF DIFFERENCE

; STORE HIGH BYTE OF DIFFERENCE
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MOV RO, #FIRST yPOINT TO ADDEND
LCALL OUT4HS

MOV A, 8"+"

LCALL OUTCH

LCALL OUTS

MOV RO, $HIBYTE ;POINT TO AUGEND
LCALL OUT4HS

MOV A, 4"="

LCALL OUTCH

LCALL OUTS

MOV RO, #LAST ;POINT TO suM
LCALL OUT4HS

LCALL CRLF

MOV RO,#FIRST yPOINT TO SUBTRAHEND
LCALL OUT4HS

MOV A, g"-"

LCALL OUTCH

LCALL OUTS

MOV RO, #HIBYTE ;POINT TO MINUEND
LCALL OUT4RS

MOV A,3"="

LCALL OUTCH

LCALL OUTS

MOV RO, $#TO ;POINT TO DIFFERENCE
LCALL OUT4HS

LIMP WARM

JUMPTABL:

MOV DPTR, §MJUMP i POINTER POINT TO BEGIN OF TABLE
LCALL PDATA ;SEND DATA
LJMP WARM

e e we

UNASS:

UNASS1:

DISASS:

LCALL BADDR ;GET DATA
MOV FIRST,HIBYTE ;START ADDRESS FOR DISASSEMBLER
MOV {FIRST+1},LOBYTE

MOV LAST,HIBYTE ;SET DEFAULT TO END AT START+10H
MOV {LAST+1},{LOBYTE+10H}

CINE A,#CR,UNASS1  ;DEFAULT IF NO END ADDRESS ENTERED
LIMP DISASS

LCALL BADDR2 ;GET END ADDRESS POR DISASSEMBLER
MOV LAST,HIBYTE

MOV{LAST+1},LOBYTE

LCALL CRLF ;

MOV RO, #FIRST ;SEND ADDRESS OF THIS INSTRUCTION
LCALL OUT2H ;SEND HIBYTE ADD

MOV RO,#{FIRST+1}

LCALL OUT2H ; SEND LOBYTE ADD

LCALL OUT4S ;

MOV DPH,FIRST ;GET ADDRESS FOR TAKE HEX OPCODE
MOV DPL, {FIRST+1}

CIR A ;CLEAR A

MOVC A,@A+DPTR ;GET HEX OPCODE



DISASS2:

DISASS6:

DISASS4:

DISASSS:

MOV RO, 400
MOV R1,320H
MOV R2,A
ANL A, $0FH
SWAP A

ADD A,RO
MOV DPL,A
MOV A,R2
ANL A, 30FOH
SWAP A

ADD A,R1
MOV DPH,A
CLR A

MOVC A,@A+DPTR
CINE A,$#04H,DISASS4

CLR A

MOV A,FIRST
SUBB A,LAST
JC DISASSS
CLR A

MOV A, {FIRST+1}
SUBB A,{LAST+1}

JC DISASS6
LIMP WARM
CLR A

MOV RO, #{FIRST+1}

LCALL INC16
LJIMP DISASS

CINE A, #"Q",DISASSS

PUSH DPL
PUSH DPH
MOV DPH,FIRST

Mov DPL,{PIRST+;}

INC DPTR
MOV FIRST,DPH

MOV {FIRST+1},DPL

CLR A

MOVC A,@A+DPTR

MOV B,A
LCALL OUTHL
MOV A,B
LCALL OUTHR
POP DPH

POP DPL

INC DPTR
LJMP DISASS2
LCALL OUTCH
INC DPTR
LIMP DISASS2
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;LOOK TABLE

;ADD MAP = A*10H

;GET CHR OPCODE

;GET DATA
;END OF INSTRUCTION?
;COMPARE SSSS WITH FFFF

;JUMP IF SS<FF

;JUMP IF SS<KFF
;s INC ADDRESS
sHAD OPERAND TO GET?

;YES,SAVE POINTER

;GET HEX OPR ADD IN RAM
;THIS BYTE IS OPCODE

; TEMP STORE

yGET POINTER BACK

;NEXT ASCII IN TABLE
;GET NEXT CHR OF OPCODE
;NO,IT ONLY ONE CHARACTER

SEARCH:

MOV DPTR, #DATCNT

CLR a
MOVX @DPTR,A

;POINT TO BYTE COUNT



SEARCH2:

SERR1:
SEARCH1:

SEARCH4:

SEARCH5:

LCALL BADDR
MOV FIRST,HIBYTE

MOV {FIRST+1},LOBYTE

LCALL BADDR

MOV LAST,HIBYTE
MOV {LAST+1},LOBYTE
LCALL BYTES

JC SERR1

CLE A

MOV DPTR, #DATCNT
MOVC A,@A+DPTR
INC A

MOVX @DPTR,A

DEC A

MOV DPTR, #DATBUP
ADD A,DPL

MOV DPL,A

MOV A,LOBYTE
MOVX @DPTR,A

MOV A,B

133

;GET START ADDRESS
}SAVE START ADDRESS

;GET FINISH ADDRESS
;SAVE PINISH ADDRESS

;GET FIRST DATA
;IF NOT HEX,ERROR

;GET OLD BYTE COUNT

; INCREMENT BYTE COUNT

;ADD OFFSET

i SAVE DATA FOR SEARCH

CINE A,§SPACE,SEARCH1

SJMP SEARCH2

LJMP COOL

MOV DPH,FIRST
MOV DPL,{FIRST+1}
CLER A

MOVC A,@A+DPTR
MOV R1,A

MOV DPTR, #DATBUF
CLR A

MOVC A,@A+DPTR
XRL A,R1

JZ SEARCH3 -
CLR A

MOV A,PIRST

SUBB A,LAST

JC SBARCH4

CLR A

MOV £, {FIRST+1}
SUBB A, {LAST+1}
JC SEARCH4

LIMP SEARCHS5

MOV RO, #{FIRST+1}
LCALL INC16

LIMP SEARCH1

MOV DPTR, §NOTEND
LCALL PDATA

LIMP COOL

;IF FIND DATA EQUAL ONE BYTE

SEARCH3:

LCALL NXTSCH

JC SEARCH1

MOV RO,${FIRST+1}
LCALL DEC16

;GET NEXT DATA

iBEGIN TO SEARCH ADDRESS

;SAVE DATA IN Rl
;GET DATA

+JUMP IF DATA EQUAL
;COMPARE SSSS WITH FFPFF

;JUMP IF SS<FF

;JUMP IF SS<FF

;SSSS = SSSS + 1

;DISPLAY SEARCH NOT FOUND

yCHK ALL DATA
;ALL DATA NOT EQUAL

;DEC POINTER. 1 STEP
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MOV DPTR, 3FND ; FOUND,DISPLAY TO TERMINAL
LCALL PDATA

SEARCH8: LCALL CRLY ;IF NOT,DISPLAY BOTH DATA
MOV RO, §TO ; SEND ‘ADDRESS SSSS

LCALL OUTZH
MOV RO, #{TO+1}
LCALL OUT2H ;SEND DATA
LCALL OUT2S
MOV DPH,TO
MOV DPL, {TO+1}
CLR A
MOVC A,@A+DPTR
MOV RO,A
LCALL OUTC2HS ;SEND DATA
LCALL OUT4S
MOV A,FIRST ;COMPARE SSSS=TTTT
CINE A,TO,SEARCH7
MOV A, {FIRST+1}
CINE A,{TO+1},SEARCH7
LIMP COOL
SEARCH7: MOV RO,#{TO0+1)} ;SSSS = SSSS + 1
LCALL INC16
LIJMP SEARCHS

. wa we

NXTSCH: MOV TO,FIRST ;SAVE FIRST ADD IF FOUND
MOV {TO+1}, {FIRST+1l}
CLR A
MOV R1,A ; SET COUNTER
NXTSCH2: MOV DPTR, §0FFFOH ;FIRST ADD OF DATA TO SEARCH
MOV A,R1 ; GET OFFPSET
ADD A,DPL
MOV DPL,A
CLR A
MOVC A,@A+DPTR ;GET DATA
MOV R2,A
MOV DPH, FIRST ;GET DATA FROM MEM
MOV DPL, {FIRST+1l}
CLR A
MOVC A,@A+DPTR
XRL ‘A,R2
JINZ NXTSCH1 ;NOT EQUAL
MOV RO, #{PIRST+1} ; EQUAL THEN CHK NEXT DATA
LCALL INC1l6
INC R1
MOV DPTR, #0FFF7H ;GET BYTE COUNT
CLR A
MOVC A,@A+DPTR
XRL A,R1
JNZ NXTSCH2 ;COMPARE NUMBER OF BYTES
CLR C ;ALL EQUAL
RET
NXTSCH1: SETB‘C ;ALL NOT EQUAL
RET
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MOVE: MOV A, #0FFH
MOV DPTR, #6002H
MOVX @DPTR,A
MOV A, 20FDH
MOVX @DPTR,A
MOV DPTR, $0000H
MOV FIRST, $0FOH

MOV {PIRST+1},%00H

INDATL: PUSH DPH
PUSH DPL
LCALL PULSE

MOV DPH,FIRST

MOV DPL,{FIRST+1}

MOVX @DPTR,A

MOV RO, #{PIRST+1}

LCALL INC16
POP DPL

POP DPH

INC DPTR
CLR A

MOV A,DPH
XRL A, #$0FH
JNZ INDAT1
MOV A,DPL
XRL A, $0DFH
JNZ INDAT1

MOV DPTR, $MOVEPAT

LCALL PDATA
LIMP WARM

;RESET COUNTER
;sPORT C

;GET TOTAL ECF BYTES
;ADD OF DATA STORED FOOOH

;SAVE BYTE 'COUNT

;GET DATA FROM CACHE RAM

3 SAVE DATA

;INC TO NEXT ADD

; COMPARE BYTE COUNT

;DISPLAY TO TERMINAL

3
.
’
.
2

;OUT ONE PULSE AT PCO,HLH
;USE RO R1 R3 AND DPTR

PULSE: MOV RO, $020H

. MOV DPTR, $6002H
MOV A, $0FCH
MOVX @DPTR,A
DJNZ RO,PULSEl
MOV DPTR, #6000H
MOVX A,@DPTR
MOV R3,A
MOV A, $0FDH
INC DPTR
INC DPTR
MOVX @DPTR,A
MOV RO, $20H
DJNZ RO,PULSE2
MOV A,R3
RET

PULSELl:

PULSE2:

;DELAY INNER LOOP
;POINT TO PORT C
;SET BIT 0 TO LOW
;0UT

;POINT TO PORT A

3SET BIT 0 TO HI

;DELAY AGAIN
3 GET DATA BACK
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PREPRO: MOV FIRST, $0FOH ySAVE DATA AFTER PROCESS
MOV {FIRST+1},800H
MOV LAST, $0FFH ;END OF RAW DATA
MOV {LAST+1},#0DFH
MOV TO, $0FOH ‘ ;RAW DATA POINTER

MOV {TO+1},%00H
PREPRO7: MOV DPH,TO
MOV DPL,{TO+1}
CLR A
MOVC A,@A+DPTR |
MOV DPTR,$3000H ;POINT TO TABLE
ADD A,DPL
MOV DPL,A
CLR A
MOVC A,@A+DPTR ;GET DATA
CINE A,#11H,PREPRO1 ; 1 CYCLE 1 BYTE
MOV DPH,TO
MOV DPL, {T0+1}
CLR A
MOVC A,@A+DPTR
MOV DPH,FIRST
MOV DPL,{FIRST+1}
MOVX @DPTR,A
MOV RO,#{FIRST+1} ;NEXT BYTE
LCALL INC16
MOV RO,#{TO+1} ;STEP ONE OPCODE
LCALL INC16
MOV RO, #{TO+1}- ;NEXT BYTR
LCALL INC16
LIMP BYCNT
PREPROL: CJNE A,#12H,PREPROZ ;1 CYCLE 2 BYTE
MOV DPH,TO
MOV DPL, {TO+1}
CLR A
MOVC A,@A+DPTR
MOV DPH, FIRST
MOV DPL,{FIRST+1}
MOVX @DPTR,A
MOV RO,#{FIRST+1} ;NEXT BYTE
LCALL INC16
MOV RO,#{TO+1} ;NEXT BYTE
LCALL INC16
MOV DPH,TO
MOV DPL,{TO+1}
CLR A
MOVC A,@A+DPTR
MOV DPH,FIRST
MOV DPL,{FIRST+1}
MOVX @DPTR,A
MOV RO,#{FIRST+1} ;NEXT BYTE
LCALL INC16
MOV RO, #{TO+1} ;NEXT BYTE
LCALL INC16

\



PREPRO2:

PREPRO3:

PREPRO4 :
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LIMP BYCNT
CINE A,$21H,PREPRO3 ; 2 CYCLE 1 BYTE
MOV DPH,TO

MOV DPL,{TO+1}

CLR A

MOVC A,@A+DPTR

MOV DPH,FIRST

MOV DPL,{FIRST+1}

MOVX @DPTR,A

MOV RO,#{FIRST+l1} ;NEXT BYTE
LCALL INC16

MQV RO, #{TO+1} ;NEXT BYTE
LCALL INC16

MOV RO,#{TO+1} ;NEXT BYTE
LCALL INC16

MOV RO, 3#{TO+1} ;s NEXT BYTR
LCALL INC16

MOV RO,#{TO+1} ;NEXT BYTE
LCALL INC16

LIMP BYCNT

CINE A,$22H,PREPRO4 ;2 CYCLE 2 BYTE
MOV DPH,TO

MOV DPL,{TO+1}

CLR A

MOVC A,®A+DPTR

MOV DPH,FIRST

MOV DPL, {FIRST+1}

MOVX @DPTR,A

MOV RO,#({PIRST+1} ;NEXT BYTE
LCALL INC16

MOV RO,#{TO+1} ;NEXT BYTE
LCALL INC16

MOV DPH,TO

MOV DPL,{T0+1}

CLR A

MOVC A,@A+DPTR

MOV DPH,FIRST

MOV DPL,{FIRST+1}

MOVX GDPTR,A

MOV RO,#{FIRST+1} ;NEXT BYTE
LCALL INC16

MOV RO,#{TO+1} ;STEP NEXT BYTE
LCALL INC16

MOV RO,3{TO+1} ;STEP NEXT BYTE
LCALL INC16 -

MOV RO,#{TO+1} ;STEP NEXT BYTE
LCALL INC16

LIMP BYCNT

CINE A,#23H,PREPRO5 ;2 CYCLE 3 BYTE
MOV DPH,TO

MOV DPL, {TO+1}

CLR A

MOVC A,@A+DPTR

MOV DPH,FIRST

MOV DPL, {FIRST+1}



PREPROS :

MOVX @DPTR,A
MOV RO, #{FIRST+1}
LCALL INC16

MOV RO,#{TO+1}
LCALL INC16

MOV DPH,TO

MOV DPL, {TO+1}
CLR A

MOVC A,@A+DPTR
MOV DPH,PIRST
MOV DPL,{FIRST+1}
MOVX @DPTR,A

MOV RO, #{FIRST+1}
LCALL INC16

MOV RO,${TO+1}
LCALL INC16

MOV DPH,TO

MOV DPL, {TO+1}
CLR A

MOVC A,@A+DPTR
MOV DPH,FIRST
MOV DPL, {PIRST+1)}
MOVX @DPTR,A

MOV RO,#{FIRST+1}
LCALL INC16

MOV RO, #{TO+1}
LCALL INC16

MOV RO,#{TO+1}
LCALL INC16

LIMP BYCNT

CINE A,#41H,PREPROG

MOV DPH,TO

MOV DPL,{TO+1}
CLR A

MOVC A,@A+DPTR
MOV DPH, FIRST
MOV DPL, {FIRST+1}
MOVX @DPTR,A
MOV RO, #{FIRST+1}
LCALL INC16
MOV RO,3{TO+1}
LCALL INC16
MOV RO, #{TO+1}
LCALL INC16
MOV RO, §{TO¥1}
LCALL INC1l6
MOV RO, §{TO+1}
LCALL INC16
MOV RO, #{TO+1}
LCALL INC16
MOV RO, #{TO+1}
LCALL INCls
MOV RO, #{TO+1}
LCALL INC16
MOV RO,#{TO+1}§
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sNEXT BYTE

;NEXT BYTE

sNEXT BYTE

s NEXT BYTE

s NEXT BYTE

; NEXT BYTE

;STEP NEXT BYTE

s NEXT BYTE

s NEXT BYTE

;s NEXT BYTE

s NEXT BYTE

;NEXT BYTE

sNEXT BYTE

;NEXT BYTE

s NEXT BYTE

; NEXT BYTE
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LCALL INC16

LIMP BYCNT
PREPRO6: MOV RO, #{TO+1}

LCALL INC16
BYCNT: CLR A

MOV A,TO

XBL A, #OFFH

JNZ BYCNT1

CIR C

MOV A,{TO+1}

SUBB A, #0DFH

JC BYCNTL

MOV DPH,FIRST

MOV DPL,{FIRST+1}
BYCNT2: CLR A

MOVX @DPTR,A

INC DPTIR

MOV A,DPH

XBL A,#OFFH

JNZ BYCNT2

MOV A,DPL

XBL A, $0DFH.

JNZ BYCNT2

MOV DPTR, IMVPPAT

LCALL PDATA

LIMP WARM
BYCNT1: LIMP PREPRO7

we we we

EXTCLK: MOV A,30PFH
MOV DPTR, #6002H
MOVX ®DPTR,A
MOV A, #0P8H
MOVX @DPTR,A
MOV DPTR, $EXTPAT
LCALL PDATA
LIMP WARM

s we

ANALYS: LCALL BADDR ;GET ADDRESS TO EXECUTE
JC ANALYS2
CINE A, #CR,ANALYS2
ANALYS1: PUSH LOBYTE ; EXECUTE
PUSH HIBYTE
MOV A, #0F8H
MOV DPTR, #$6002H
MOVX @DPTR,A
RET
ANALYS2: LJMP WABRM

H
;
;ROUTINE PDATA

;WRITES A MESSAGE TO THE TERMINAL
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;ENTER WITH DPTR POINTING TO BEGINNING OF MESSAGE
;AND 04H AT END OF MESSAGE.

PDATAL: LCALL OUTCH ;WRITE CHARACTER TO TERMINAL
INC DPTR s NEXT CHARACTER
PDATA: CLR A

MOVC A,@A+DPTR
CINE A,#EOT,PDATAl ;FIND END OF TEXT.
RET

.- we we

;ROUTINE IN
;READ AN 8-BIT CHAR FROM 8251A UART

IN: PUSH DPH i SAVE DPTR
PUSH DPL
MOV DPTR, #UARTCONT ;GET UART CONTROL WORD
MOVX A,@DPTR
JNB (ACC OR 1},$~1 ;WAIT FOR RX RDY

DEC DPL ;POINT TO DATA REGISTER
MOVX A,@DPTR ;GET CHARACTER

POP DPL ;GET OLD DPTR

POP DPH

RET

H
H
;ROUTINE INCH

iREAD A CHARACTER, ZERO HIGH BIT, & ECHO BACK TO TERMINAL

INCH: LCALL IN sREAD 8-BIT CHAR.
ANL A,$7FH ;ZERO HIGH BIT
LIMP oOUT +ECHO BACK TO TERMINAL

e we we

sROUTINE OUTCH
jOUTPUT A CHARACTER

?

OUTCH: LCALL OuUT ;OUT ONE CHARACTER TO UART
JNC NOINPU ;TEST FOR INPUT DURING OUTPUT
LCALL IN ;GET RID OF THE CHARACTER
LIMP COOL ;RESET STACK POINTER

.
H

NOINPU: RET

b

H

H

;ROUTINE OUT

3SEND "A" REGISTER TO UART

;SET CARRY IF RX BUFFER IS FULL

H

OuUT: PUSH DPH 4SAVE DPTR
PUSH DPL
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PUSH ACC 3 SAVE OUTPUT BYTE

MOV DPTR,#UARTCONT ;GET UART CONTROL WORD
MOVX A,@DPTR

JNB {ACC OR 0},$-1 ;WAIT FOR TX EMPTY
MOV C,{ACC OR 1} ;MOV RX RDY TO CARRY

DEC DPL ;POINT TO DATA REGISTER
POP ACC +RESTORE OUTPUT BYTE
MOVX @DPTR,A +AND OUTPUT IT

POP DPL ;GET OLD DPTR

POP DPH

RET

H
;ROUTINE INHEX

sREADS 1 ASCII HEX CHAR, CONVERTS TO BINARY IN ACC. &
; STORES ORIGINAL CHAR IN B REG.

;CARRY SET IF NOT VALID HEX, CLEARED OTHERWISE,

INHEX: LCALL INCH sGET CHARACTER
MOV B,A ;STORE IN B
CINE A, $CR,NOTCR ;IF <CR> SEND <LF> ALSO
MOV A, #LF
LCALL OUTCH ;SEND <LP>
NOTCR: MOV A,B ;RESTORE CHARACTER
JNB {ACC OR 6},$+5 ;IF LOWER CASE
CLR {ACC OR 5} ; CONVERT TO UPPER CASE
CLR C
SUBB A, #"0" ; TESTING
JC BAD 3 ACC < 0
SUBB A,$#10
JNC $+7 ; ACC > 9’
ADD A,310 ;RESTORE
LJMP GOOD 3 "0’ <= AcCC <= ‘g
H
ADD A,$"0"+10-"A"+10 ;CORRECT POR (-'0°-10) & MAP ’A’ INTO 10
JB {ACC OR 7},BAD 3’97 < ACC < ’a?
CLR C
SUBB A,316
JNC BAD ; ACC > P’
ADD A,$16
GOOD: CLR C
RET
BAD: SETB C ;SET BIT FOR INDICATER
RET

’
H
;ROUTINE BYTES

;READ IN TWO BYTE HEX NUMBER TO HIBYTE,LOBYTE
; LAST CHARACTER READ RETURNED IN B REGISTER

H

; ERROR CODES: CARRY: FO:

; LEADING <CR> OR SPACE 0 1 (CHAR IN ACC)



142

; LEADING NONHEX CHARACTER 1 1 (CHAR IN ACC)
;OTHER NONHEX CHARACTER 1 0 (CHAR IN ACC)

.
»

BYTES: SETB FO ;NO HEX READ YET
CLR A
MOV HIBYTE,A ;CLEAR OLD DATA
MOV LOBYTE,A
MORE1 : LCALL INHEX ;READ NEW DATA
o JINC OK1 ;JUMP IF HEX DIGIT
MOV A,B ;LOOK AT ASCII
CINE A,#CR,$+6
LIMP CR1
CINE A,#SPACE,BAD1
CRL: CLR €
RET
;
OK1: CLR FO
MOV RO, #LOBYTE : POINTER
XCHD A,@RO ;PUT O DIGIT IN LOW END OF LOBYTE
SWAP A ;ACC NOW HAS DIGIT 1 IN HIGH END
XCHD A,@RO ;ACC NOW HAS DIGITS 1,0
XCH A,@RO ;ACC HAS DIGITS 2,X;LOBYTE DONE.
DEC RO ;POINT TO HIBYTE
XCHD A,@RO ;ACC NOW HAS DIGITS 2,3
SHAP A ;ACC HAS DIGITS 3,2
XCH A,@RO ;HIBYTE DONE
LIMP MORE1 ;LOOK FOR ANOTHER DIGIT
;
BAD1: SETB C
RET

s we ws we

yROUTINE BUILD ADDRESS

;READ IN A 16-BIT HEX NUMBER TO HIBYTE,LOBYTE.

;RETURNS WITH CARRY & FO SET IF A SECOND COMMAND CHARACTER
;IS FOUND. CHARACTER WILL BE IN ACCUMULATOR.

;RETUBNS WITH CARRY SET AND FO CLEAR IF NON-HEX.

BADDR: LCALL BYTES
INC ADDROK
JB FO,ADDRNOK ; SECOND COMMAND CHARACTER
LIMP WARM ; ERROR

ADDROK:  JB FO,BADDR ;LEADING SPACE OR CR

ADDRNOK :
RET

;

;

;

;ROUTINE BUILD ADDRESS #2

;READ IN A 16-BIT HEX NUMBER TO-HIBYTE,LOBYTE.

; IGNORES LEADING SPACES.

RETUBNS WITH FO SET IF

;A LEADING CARRIAGE RETURN IS FOUND.



BADDRZ: LCALL BYTES
JNC $+5
LIMP WARM

JNB F0,ADDROX2
CINE A, #CR,BADDR2
ADDROK2:
RET
;

.
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; NON-HEX

;NUMBER READ
; IGNORE LEADING SPACE

’
i
i
OUTPUTS 1, 2, 3, OR 4 SPACES

ouT4s: LCALL OUTS

H
;ROUTINE OUTPUT SPACES
H

ouUT3s: LCALL OUTS

ouUT2s: LCALL OUTS

OUTS: MOV A, $SPACE
LJMP OUTCH

;SEND 1 SPACE

;POINT TO PATTERN

e we we

;ROUTINE OUTPUT CODE, TWO HEX

s SPACE

;OUTPUTS PROGRAM MEMORY BYTE POINTED OUT BY DPTR
;AS TWO ASCII CHARACTERS FOLLOWED BY A SPACE.
;USES B REGISTER AS TEMP. STORE

?
OUTC2HS:
CLR A
MOVC A,@A+DPTR
MOV B,A
LCALL OUTHL
MOV A,B
LCALL OUTHR
LIMP OUTS

;GET HEX DATA
;TEMP STORE
;SEND FIRST DIGIT

; NEXT SEND SECOND DIGIT
;THEN SEND 1 SPACE

.
2
.
3
3

;ROUTINE MIDCHK

; INSERTS A SPACE IF LOW NYBBLE OF DPTR = 8.
;RETURNS WITH LOW NYBBLE IN ACC.

;DESTROYS B REGISTER.

MIDCHK: MOV A,DPL
ANL A,#0FH
XRL A, #08H
JNZ NOTMID
XCH A,B
LCALL OUTS
XCH A,B

NOTMID: XRL A, #08H
RET

;GET NIBBLE OF LO BYTE ADDRESS
;MASK 4 BIT LOW
; 082

; YES, OUT ONE SPACE

;RESTORE A
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;ROUTINES OUTPUT HEX LEFT
;OUTPUT HEX RIGHT
iCONVERTS A NYBBLE IN ACC. TO ASCII AND SENDS IT

OUTHL: SWAP A

OUTHR: ANL A, §#OFH
JNB {ACC OR 3},H2 ;<8
JB {ACC OR 2},H1.. ;3=C
JNB {ACC OR 1},H2 HEY.

Hl: ADD A,307H
H2: ADD A, §"0" s CONVERT TO ASCII
LIMP OUTCH

ROUTINE OUTPUT TWO HEX
OUTPUTS HEX CONTENTS OF LOCATION POINTED OUT BY RO

me We we we wi ws we

OUT2H: MOV A,8RO iSET RO POINT TO DATA
LCALL OUTHL
MOV A,@RO
LIMP OUTHR

ROUTINE CRLF
SENDS A CARRIAGE RETURN AND A LINE FEED

L

CRLF: MOV A, 3CR 3SEND CR
LCALL OUTCH
MOV A, 3LF ) s SEND. L?

LIMP OUTCH

s we we

;ROUTINE DECREMENT 16
;DECREMENTS A 16-BIT NUMBER POINTED OUT BY RO.
;ENTER WITH LOW BYTE @RO & HIGH BYTE a(RrRO-1).
s CARRY SET ON OVERFLOW, CLEARED OTHERWISE,
H
DEC16: CLR C ;CLEAR CARRY FLAG
DEC @RO ; DECREMENT LOW BYTE FIRST
MOV A,GRO .
CPL A
JNZ DECEND
DEC RO ;NEXT DECREMENT HIGH BYTE
DEC @RO
MOV A,@RO
CPL A
JNZ DECEND
SETB C ;DECREMENTED ALL,SET CARRY FLAG
DECEND: RET
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*

s ER
;

;ROUTINE INCREMENT 16

; INCREMENTS A 16-BIT NUMBER POINTED OUT BY RO.
;ENTER WITH LOW BYTE QRO & HIGH BYTE @(RO-1).
;CARRY SET ON OVERFLOW, CLEARED OTHERWISE.,

INC16: CLR C ;SET FLAG

INC @Rr0 ;INC LBYTE FIRST

MOV A,GRO

JNZ INCEND

DEC RO sNEXT INC HBYTE

INC @RO

MOV A,GRO

JNZ INCEND

SETB C yALL,SET CARRY FLAG
INCEND: RET

.y we ws

;BOUTINE THREE ADRESSES
;GETS THREE 16-BIT HEX NUMBERS AND STORES THEM IN
; "FIRST", "LAST", AND "TO" RESPECTIVELY.

.
B

THRADR: LCALL BADDR 3GET 16 BIT ADDRESS
JC THRERR
MOV FIRST,HIBYTRE 3 SAVE IN "FIRST"
MOV {FIRST+1},LOBYTE ;SAVE IN "FIRST + 1"

LCALL BADDR ;GET NEXT 16 ADDRESS
JC THRERR
MOV LAST,HIBYTE »SAVE IN "LAST"
MOV {LAST+1},LOBYTE iSAVE IN "LAST + 1"
LCALL BADDR iGET NEXT 16 ADDRESS
JC THRERR
MOV TO,HIBYTE i SAVE IN "TO"
MOV {TO+1},LOBYTE 1SAVE IN "TO+1"
RET

THRERR: LJMP COOL ; IF ERROR

H
;
;ROUTINE COPY

;COPIES PROGRAM MEMORY LOCATED "FIRST" TO "LAST"
;TO RAM LOCATION STARTING AT "TO"

3

CPY: MOV DPH,FIRST yGET DPTR
MOV DPL, {FIRST+1}
CLR A ;CLEAR OLD VALUE
MOVC A,@A+DPTR ;GET NEW VALUE
MOV DPH,TO
MOV DPL, {TO+1}
MOVX @DPTR,A ;PUT DATA

MOV A,FIRST
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CJNE A,LAST,CPY2

MOV A, (PIRST+1}

CINE A,{LAST+1},CPY2

RET ; DONE

CPY2: MOV RO, ${FIRST+1} ; INCREMENT TO NEXT ADDRESS
LCALL INC16
MOV RO, #(TO+1}
LCALL INC16
LJMP CPY ;COPY AGAIN

ROUTINE OUT, 2 HEX, 3 SPACES
OUTPUTS LOCATION POINTED OUT BY RO FOLLOWED BY 3 SPACES

.
’
.
3
.
]
.
2
.

?
.

OUT2H3S:
LCALL OUT2H i SEND TWO HEX ASCII
LJMP 0OUT3s ;SEND THREE SPACES

’
H
;ROUTINE OUTPUT RO
;OUTPUTS THRE CONTENTS OF RO
; (8051 CAN’T ACCESS SFR'S INDIRECTLY)
H
OUTRO: MOV A,RO

LCALL OUTHL

MOV A,RO

LIJMP OUTHR!

ROUTINE OUTPUT RO, 3 SPACES
OUTPUTS THE CONTENTS OF RO AND THRER SPACES

e we we we we

OUTR03S: LCALL OUTRO
LJMP OUT3s:

?
’
;
;ROUTINE OUTPUT FOUR. HEX, SPACE

: .

; OUTPUTS -THO CONSECUTIVE INTERNAL MEMORY LOCATIONS,
;THE LOWER OF WHICH (HIGH BYTE OF NUMBER) IS POINTED
;OUT BY RO.

b2

OUT4HS: LCALL OUT2H ; SEND THO HEX FIRST
INC RO
LCALL OUT2H ; THEN SEND NEXT TWO FIRST

LJMP OUTS

we we we




3
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;ROUTINE DOWN-LOAD FROM TERMINAL

;GET DATA IN "INTEL FORMAT 8 BITS" FROM TERMINAL AND PUT DATA
;TO EXTERNAL RAM.

»

DOWNLOAD:

CONTINUE:

MOV DPTR, #MDOWNL1 ;SEND MSSG TO TERMINAL.

LCALL PDATA
LCALL CRLP

LCALL CHKCOLON ;CHK BEGIN OF THIS RECORD

LCALL BCOUNT ;GET TOTAL BYTES OF DATA IN THIS RECORD
LCALL ADDRESS ;GET BEGIN OF ADDRESS TO PUT DATA
MOV DPTR, #HIADD ;SAVE ADDRESS FOR COMPARE AT EOF
MOV A,R4

MOVX @DPTR,A ;SAVE HI ADD

MOV DPTR,$LOADD

MOV A,RS

MOVX @DPTR,A ;SAVE LO ADD

PUSH ACC ;PUSH LO ADD

DEC DPL

MOVX A,@DPTR

PUSH ACC ;PUSH HI ADD

POP DPH

POP DPL )

LCALL SAVEDATA

LCALL CHKCOLON ;CHK COLON

LCALL BCOUNT ;CHE BYTECOUNT

LCALL ADDRESS ;CHK ADDRESS

MOV A,Rd

MOV DPH,A

MOV A,RS

MOV DPL,A

LCALL SAVEDATA ;SAVE DATA

LIMP CONTINUE

FOBRMAT :

S mE i we %e w4 we we ws we ws

NOTINTEL:

3
I

CHKCOLON:

BCOUNT:

NOT INTELL FORMAT SHOW ERROR

FIRST CHARACTER MUST BE ":"

NEXT TWO CHARACTERS MUST BE BYTE COUNT

NEXT FOUR CHARACTERS MUST BE ADDRESS OF DATA
NEXT TWO CHARACTERS MUST BE "00"

NEXT OF TWO CHARACTERS MUST BE DATA

LAST TWO CHARACTERS MUST BE CHECKSUM ERROR

LIMP WARM
LCALL IN ;GET ":" FROM TERMINAL
CINE A,§":",NOTINTEL
RET
MOV R6, 200 ;CLEAR BYTE COUNT
LCALL INASCII2 ;GET ADD FROM TERMINAL

MOV R6,A 1 SAVE DATA FOR CHKSUM ERROR



MOV R7,A

SUBB A, 300

JZ ENDREC

CLR C

SUBB A, $21H
JNC NOTINTEL
NOP

RET

LCALL ADDRESS
MOV A,R4

SUBB A, #00
JNZ NOSTADD
MOV A,R5

SUBB A, #00

JZ HEADING
MOV DPTR, $HIADD
MOVX A,@DPTR
SUBB A,R4

JNZ NOTINTEL
INC DPTR
MOVX A,@DPTR
SUBB A,RS5

JNZ NOTINTEL
LCALL INASCII2
SUBB A, #00H
JZ OK2

SUBB A, #01H
JZ OK2

LJMP NOTINTEL
MOV DPTR, #$MDOWNL3
LCALL PDATA
LIMP WARM

ENDREC:

NOSTADD:

HEADING:

OK2:

ADDRESS: LCALL INASCII2
MOV R4,A
ADD A,R6
MOV R6,A
LCALL INASCII2
MOV R5,A
ADD A,R6
MOV R6,A

RET
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3 SAVE BYTECOUNT IN R7

; LAST RECORD OF FILE
;LONG FORMAT NOT MORE THAN 20H

i

s CHECK BEGIN ADDRESS

;TEST FORMAT OF LAST RECORD
;TEST USING START ADDRESS?

3 IF NOT,COMPARE START ADDRESS

;GET HI BYTE OF START ADDRESS
;GET LO BYTE OP START ADDRESS
;CHECK "00*

; CHECK "01"

; DOWNLOAD COMPLETE

;GET HI ADD BYTE

; FOR CHECK SUM ERROR

3GET LO ADD BYTE

; FOR CHECK SuM

iROUTINE GET ALL DATA IN ONE RECORD WHEN DOWN LOAD

; INPUT R7 = BYTE COUNT

H DPTR = POINT TO RAM WHICH DATA IS SAVED

H

SAVEDATA: LCALL INASCII2
SUBB A, #00H
JNZ NOTINTEL

STILLGET: LCALL INASCII2
MOVX GDPTR,A
ADD A,R6

;CHK BGN OF DATA GROUP
; TEST ZERO FLAG

; IF NOT ZERO,ERROR
;GET DATA BYTE
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MOV R6,A ; CHKSUM PROCESS

INC DPTR s NEXT ADDRESS

DJNZ R7,STILLGET ;NEXT BYTE

LCALL INASCII2 ;CHKSUM DATA OF THIS RECORD
DEC A ;CONVERT 2°’COMPLEMENT FORM
CPL A

SUBB A,R6 ; COMPARE CHKSUM

JNZ NOTINTEL ;IF NOT ZERO,ERROR

LCALL IN ;GET "CR"

LCALL IN ; GET "LPF"

RET

- e we

;ROUTINE INASCII

;READS 1 ASCII HEX CHAR, CONVERTS TO BINARY IN ACC. &
;STORES ORIGINAL CHAR IN B REG.

;CARRY SET IF NOT VALID HEX, CLEARED OTHERWISE.

INASCIIL: LCALL IN ;GET CHARACTER
JNB {ACC OR 6},UPCASE  ;IF LOWER CASE
CLR {ACC OR 5} ;CONVERT TO UPPER CASE
UPCASE: CLR C
SUBB A,$"0" ; TESTING
JC BAD2 ; ACC ¢ 0’
SUBB A,$10
JINC ATOF ; ACC > 9’
ADD A, §10 ; RESTORE
LIMP GOOD1 ; 70 <= ACC <= ’9’
ATOF: ADD A,#{"0"+10-"A"+10}  ;CORRECT FOR (-’0’-10) & MAP ’A’ INTO 10
JB {ACC OR 7},BAD2 ; ’9% < ACC < *A’
CLR C :
SUBB A,$16
JNC BAD2 ; ACC > 'F?
ADD A,$16
GOODl:  CLR C
RET
BAD2: SETB C ;SET BIT FOR INDICATER
RET

“e we we we
“

;CONVERT 2 ASCII’S CHARACTER IN HEX FORM TO 1 BYTE OF HEX

»
3

INASCII2: LCALL INASCII1 ;GET FIRST ASCII
JC NOTINT
ANL A, 30FH ;MASK 4 BITS HI
SHAP A
MOV B,A ;SAVE 4 BITS HI OF HEX 1 BYTE
LCALL INASCII1 ;GET SECOND ASCII
JC NOTINT
ARL A,%0FH ;NOW HAVE 4 BIT LO OF HEX 1 BYTE
ADD A,B ;GET HEX 1 BYTE

RET



NOTINT:

LJMP NOTINTEL
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SINGSTP:

STARTI1:

START2:

USERAD:

LCALL BYTES
JNC $+5

LIMP WARM
JNB FO,START1

CJINE A,3#CR,SINGSTP

LIMP WARM

MOV DPTR,$0FFEDH
MOV A,$0AAH
MOVX @DPTR,A
INC DPTR

MOV A,HIBYTE
MOVX @DPTR,A
INC DPTR

MOV A,LOBYTE
MOVX @DPTR,A
MOV TCON, $00H
MOV IP,#01H

MOV IE,#81H -
MOV DPTR, $USERAD
MOV R1,DPH

MOV RO,DPL

MOV DPTR, #0YFEOH
MOV A, $02

MOVX @DPTR,A
INC DPTR

MOV A,R1 _

MOVX @DPTR,A
INC DPTR

MOV A,RO

MOVX @DPTR,A
MOV DPTR, §6002H
MOV A,#OF7H
MOVX @DPTR,A
NOP

NOP

LIMP START2

MOV A, #0FFH
MOV DPTR,%6002H
MOVX @DPTR,A
MOV DPTR, #SERADD
MOV R1,DPH

MOV RO,DPL

MOV DPTR, #0FFEOH
Mbv a,g02

MOVX @DPTR,A
INC DPTR

MOV A,R1

MOVX @DPTR,A

;GET USER ADDRESS FOR STEP

;IF NOT JMP WARM

1 SAVE STATUS SSTEP

sNEXT SAVE ADD FOR STEP

;SET LOW LEVEL LOGIC

;SET HIGHEST PRIORITY

;ENABLE INTERUPT

s SET PIRST INT SERVICE ROUTINE

+SET NEW SERVICE ROUTINE

3AT ADDRESS USEADD

; INTERUPT TRIG LOW

; DUMMY LOOP

;SET INT TRIG HI

»SET ADD OF¥ SERVICE ROUTINE

;SAVE ADD NEW SERVICE ROUTINE
; LJMP OPCODE



SINGSTT:

SERADD:

INC DPTR

MOV A,RO
MOVX @DPTR,A
POP DPH

POP DPL

PUSH LOBYTE
PUSH HIBYTE
MOV A, #O0F7H
MOV DPTR, #6002H
MOVX @DPTR,A
RETI

NOP

NOQP

LJMP SINGST1

NOP

POP REG1

POP REGO

PUSH REGO

PUSH REG1

PUSH ACC

PUSH PSW

PUSH B

PUSH DPH

PUSH DPL

MOV A, $0FFH

MOV DPTR, #6002H
MOVX @DPTR,A
MOV DPTR, #0FFEEH
MOV A,R1

MOVX @DPTR,A
INC DPTR

MOV A,RO

MOVX @DPTR,A
MOV DPTR, $MBRK1
LCALL PDATA

MOV DPTR,$0FFEFH
CLR A

MOVC A,®A+DPTR
MOV B,A

MOV DPTR, #0FFEBH
CLR A

MOVC A,@A+DPTR
MOV RO,A

LCALL OUTRO

MOV RO,B

LCALL OUTRO

MOV DPTR, #MBRK2
LCALL PDATA
MOV A,SP

CLR C

SUBB A, #4

MOV RO,A

LCALL OUT2H
MOV DPTR, #MBRK3
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;POP OLD ADD SERVICE ROUTINE
;PUT 'NEW IN THERE

;OPEN INTERUPT

;GET PC + 1

;THEN PUSH BACK

;DISABLE HARD WARE INTERUPTED

i SAVE ADDRESS OF NEXT INSTRUCTION

;SEND ADD.OF BRK-PNT TO TERMINAL

;SEND 'ACC =’ TO TERMINAL

;SEND ’PSW =’ TO TERMINAL



WCHR2:

WCHR:

WCHRL:

WCHR3:

NXTSTEP:

LCALL PDATA
INC RO

LCALL OUT2H

MOV DPTR, #MBRK4
LCALL PDATA

INC RO

LCALL OUT2H

MOV DPTR, ¥MBRKS
LCALL PDATA

INC RO

LCALL OUT2H

INC RO

LCALL OUT2H
MOV DPTR, $MBRK6
LCALL PDATA
MOV RO,STACK
LCALL OUT2H
LCALL CRLF

MOV DPTR, #HSTEP
LCALL PDATA

MOV DPTR, #STEPPAT

LCALL PDATA
LCALL INCH
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;SEND ’B =’ TO TERMINAL

;SEND ’DPTR =' TO TERMINAL

;SEND 'SP =’ TO TERMINAL

JNB {ACC OR 6},WCHR3 ;IF NOT LETTER

CLR {ACC OR 5}

CJINE A, $4EH,WCHRL

LJMP NXTSTEP

CINE A,#51H,WCHR3

POP DPL

POP DPH

POP B

POP PSW

POP ACC

POP DPH

POP DPL

MOV IE,#00H
MOV IP,#00H
MOV TCON, #00H
MOV DPTR, #COOL
PUSH DPL

PUSH DPH

RETI

LCALL CRLF
LIMP WCHR2

MOV A,$0F7H
MOV DPTR, §6002H
MOVX @DPTR,A
POP DPL

POP DPH

POP B

POP PSW

POP ACC

RETI

;TAKE ALL VALUE BACK

;REMOVE ADD OF SERV ROUTINE

;DISABLE INTERUPT

;GO BACK TO COOL START

;SET HARDWARE TO INTERUPT

yPOP ALL VALUE BACK
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s we wa

FUNTAB: ; FUNCTION TABLE
DFB AY
pWM ANALYS
DFB g
DWM ALTER ;EDIT DATA
DFB “p"
DWM BREAK ;BREAK POINT
DFB e
DHM CcoPY ;COPY DATA BLOCK TO BLOCK
DFB “p
DM DUMP ;DUMP DATA
DFB EY
DWM SEARCH  ;PIND DATA IN MEM
DFB "G
DM Go ; EXECUTE PROGRAM
DFB "y
DWM HELP ;DISPLAY HELP
DFB "y
DWM INSERT  ;INSERT DATA ENTIRE BLOCK OF MEMORY
DFB g
DWM JUMPTABL ;DISPLAY JUMP TABLE
DFB L -
DR DOWNLOAD ;DOWN LOAD FORM TERMINAL
DFB . "y
DWM MOVE ;MOVE DATA FROM CACHE RAM TO MEMORY
DFB "p
DWM PREPRO  ; FILTER COMMAND
DEB s B
DWM SINGSTP  ;SINGLE STEP
DFB "y
DWM UNASS ; UNASSEMBLER
DEB nye
DWM VERIFY  ;COMPARE TWO BLOCK OF DATA
DFB nx"
DWM EXTCLK  ;CAP DATA BY EXT. CLOCK
DrB g
DWM HEXMATH  ;ADD AND SUBSTRACT
DFB 00H ;END OF TABLE
’
’
;
SPRTAB: ; SPECIAL FUNCTION REGISTER TABLE
DFB "PO ",04H
MOV RO, PO
RET
CLR FO
RET
DFB “SP ",04H
MOV RO,SP
RET

CLR FO



"DPL ",04H
RO,DPL
DPL,RO
“DPH ", 04H
RO,DPH
DPL,RO
"PCON" , 04H
RO, PCON
PCON, RO
"TCON" , 04H
RO, TCON
TCON,RO
"TMOD" , 04H
RO, TMOD
TMOD, RO
"TLO ", 04H
RO, TLO
TLO,RO
"TL1 ",04H
RO,TL1
TL1,RO
"THO *,04H
RO, THO
THO,RO
“TH1 ", 04H
RO, TH1
TH1,RO
"PL “,04H
RO,P1
P1,RO
"SCON" , 04H
RO, SCON
SCON, RO
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RET
DFB
MOV
RET
MOV
RET
DFB
MOV
RET
CLR
RET
DFB
MoV
RET
MOV
RET
DEFB
MOV
RET
Mov
RET
DFB
MOV
RET
MOV
RET
DFB
MOV
RET
MOV

DFB
MOV
RET
MOV
RET
DFB
MOV

Mov
RET
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"SBUF",04H
RO,SBUF

SBUF,RO

"p2 " ,04H
RO,P2

FO

"IE ",04H
RO,IE

IE,RO

"p3 ",04H
RO,P3

P3,R0

"Ip ",04H
RO,IP

IP,RO

"PSW ",04H
RO,PSW

PSW,R0O

“YACC ",04H
RO,ACC

ACC,RO

"p " 04H
RO,B

B,RO

5
H
MPROMPT:

MDOWNL1:

.
H

MDOWNL3:

FSPACE:

DDOT:

DFB

DFB

DEB

DFB

DFB

DFB

DFB

CR,LP,"EM51>",04H

CR,LF,"Download from Terminal to 8051 Emulator”
CR,LF,"File must be intel 8 bits short or long format"
CR,LF,"Press function key F1 for begin process",04H
07H,CR,LF,04H

" " , 04H

"..",04H
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FND: DFB CR,LF,"Found at address followed;",CR,LF,04H
NOTFND: DFB CR,LF,"Search not found",CR,LF,04H
H
MOVEPAT: DFB CR,LF,TAB,TAB,"Data stored at FO00H - FFDFH",CR,LF, 04K
H
MVPPAT: DFB CR,LF,TAB,TAB,"Data was filtered and stored at FOOOH",CR,LF,04H
H
EXTPAT: DFB CR,LF,TAB,TAB,"Press M for move data to wemory'"CR,LF,04H
H .
HSTEP: DFB CR,LF,TAB,"Press N for next step Q for quit from step mode",CR,LF,04H
H
STEPPAT: DFB CR,LF,"STEP>",04H
?
H
MHELP: DFB CR,LF,"REGISTER BANK 1 IS RESERVED"
DFB CR,LF,"LAST 20 BYTES OF EXT. RAM USED BY BREAK ROUTINE"
DFB CR,LF,"RAM @ 48H-50H IS USED BY MONITOR"
DFB CR,LF,"RAM ABOVE 50H IS USED FOR STACK"
DFB CR,LF,"COMMANDS ARE"
DFB CR,LF,"A AAAA",TAB,TAB,TAB,"GO @ AAAA AND CAPTURE DATA"
DFB CR,LF,"B {AAAA} "y TAB,TAB, "BREAK AT ADRESS AAAA "
DFB CR,LF,"C SSSS FFFF TTTT",TAB,"COPY BLOCK OF MEMORY"
DFB CR,LF,"D SSSS {FFFF}",TAB,TAB,"DUMP PROCRAM MEMORY"
DFB CR,LF,"DI SS {FF)}",TAB,TAB,"DUMP INTERNAL MEMORY"
DFB CR,LF,"E SSSS",TAB,TAB,TAB,"EDIT EXTERNAL MEMORY"
DFB CR,LF,"EI SS",TAB,TAB,TAB,"EDIT INTERNAL MEMORY"
DFB CR,LF,"F SSSS FFFF HH HH HH",TAB,"FIND DATA ’HH HH HH’"
DFB CR,LF,"G {AAAA}",TAB,TAB,"GO @ AAAA OR BREAKPOINT"
DFB CR,LF,"H",TAB,TAB,TAB, "HELP"
DFB CR,LF,"I SSSS FFFF HH",TAB,TAB,"INSERT °HH’ INTO MEMORY"
DFB CR,LF,"J", TAB, TAB,TAB, "LIST JUMP TABLE"
DFh CR,LF,"L", TAB, TAB,TAB, "DOWNLOAD FROM TERMINAL TO EXT.RAM"
DFB CR,LF,"M", TAB, TAB,TAB, "MOVE DATA FROM CACHE RAM TO MEMORY"
DFB CR,LF,"P", TAB, TAB,TAB, "COMMAND FILTER FOR 8051"
DFB CR,LF,"S AAAA",TAB,TAB,TAB,"SINCLE STEP @ AAAA"
DFB CR,LF,"U SSSS FFFF",TAB,TAB,"UNASSEMBLER EXTERNAL MEMORY"
DFB CR,LF,"V SSSS FFFF TTTT",TAB,"VERIFY BLOCK OF MEMORY"
DFB CR,LF,"X",TAB,TAB,TAB, " "CAPTURED EXT. DATA BY EXT. CLOCK"
DFB CR,LF,"$ MMMM NNNN ",TAB,TAB,"HEX ADDITION & SUBTRACTION"
DFB CR,LF," WHEN SSSS,FFFF,TTTT MEAN SOURCE,FINISH,TARGET ADDRESS"
DFB CR,LF,04H
; \
MBRK1: DFB CR,LF,"BREAK AT LOCATION ",04H
MBRK2: DFB CR,LF,"ACC = ",04H
MBRK3: DFB " PSW = " ,04H
MBRK4: DFB " B = ",04H
MBRKS5 : DFB " DPTR = ",04H
MBRKS : DFB " ‘'SP = ",04H
MINDEX: DFB CR,LF," 01 2 3 4 5 6 7 8 9 A B C D E F",04H

MNONO: DFB CR,LF,"OOPS, THAT",27H,"’S A NO-NO !",04H



MJIUMP:

e we we we wa

A00:

AOl:

AQ02:

A03:

A04:

AQ5:

A06:

AQ7:

A08:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB

-DFB

DFB
DFB
DFB
DFB
DFB
DFB
DFB

ORG
EQU
DFB
EQU
ORG
DEFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU

CR,LF,
CR,LF,
CR,LF,
CR,LF,
CR,LF,
CR,LP,
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0026
0029
"002¢
"002F
"0032
"0035

COOL",TAB, "COOL START (RESET STACK POINTER)"
WARM" ,TAB, "WARM START"

IN",TAB,TAB, "GET A BYTE FROM THE UART"

INCH" ,TAB, "GET A CHARACTER (ZERQO PARITY)"
INHEX",TAB, "GET A HEX CHAR (CARRY=NONHEX)"
BYTES",TAB, "2 BYTE HEX TO HI/LOBYTE"

CR,LF, "0038 BADDR",TAB, "BUILD ADDRESS"
CR,LF, "003B THRADR",TAB, "THREE ADDRESSES"
CR,LF, "O003E OUT",TAB, "OUTPUT BYTE IN ACC."

CR,LF, "0041 OUTCH",TAB, "OUTPUT CHARACTER IN ACC.™"

CR,LF, 0044 OUTS",TAB, "OUTPUT SPACE"
CR,LF, "0047 OUTZ2S",TAB, "OUTPUT 2 SPACES"
CR,LF, "004A CRLP",TAB, "OUTPUT [CR] -AND [LF]"

CR,LF, "004D OUT2H",TAB, "OUTPUT LOC. POINTED BY RO"
CR,LF, "0050 OUTRO",TAB, "OUTPUT CONTENTS OF RO"

CR,LF, "0053 OUTC2HS",TAB, "OUTPUT PROG. MEM.
" BY DPTR AND SPACE"

CR,LF, "0056 PDATA",TAB, "OUTPUT MESSAGE POINTED BY DPTR"
CR,LF, "0059 INC16",TAB, "INCREMENT 2 BYTE NO."

" (RO=LOW BYTE)"

CR,LF, "005C DEC16",TAB, "DECREMENT 2 BYTE NO."

" (RO+1=HIGH BYTE)"

CR,LF, "00O5F CPY",TAB, "BLOCK COPY"

CR,LF, "0062 BRKPT",TAB, '"BREAKPOINT ROUTINE"
04H

.+.END OF 8051 IN CIRCUIT EMULATOR,WRITTEN BY CHARIN B.

2000H

2000H
'"NOP",04H
A00+10H

A0l

"AJMP QH",04H
A01+10H

A02

"LIMP QQH",04H
A02+10H

A03

"RR A",04H
A03+10H

A04

"INC A",04H
A04+10H

A05

"INC QH",04H
A05+10H

AD6

"INC @QRO",04H
AQ06+10H

AQ7

"INC @R1",04H
AD7+10H



A09:

AOA:

AOB:

AOC:

AOD:

AOE:

AOF:

Al0:

All:

Al2:

Al3:

Al4:

AlS:

Al6:

Al7:

Al8:

Al9:

AlA:

ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
D¥B
QU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
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A08

"INC RO",04H
A08+10H

A09

"INC R1",04H
A09+10H

AQA

"INC R2",04H
AOA+10H

AOB

"INC R3",04H
AOB+10H

AQC

"INC R4",04H
AOC+10H

AOD

"INC R5",04H
AOD+10H

AOE

"INC R6",04H
AOB+10H

AQF

"INC R7",04H
AOF+10H

Al0

"JBC QH,QH",04H
Al0+10H

All

"ACALL QH",04H
Al1+10H

Al2

"LCALL QQH",04H
Al2+10H

Al3:

"RRC A", 04H
Al3+10H

Al4:

"DEC A",04H
Al4+10H

Al5

"DEC QH",04H
Al15+10H

AlS

"DEC @RO",04H
Al6+10H

Al7

"DEC @R1",04H
Al7+10H

Al8

“DEC RO",04H
Al18+10H

Al9

"DEC R1",04H
Al19+10H

Ala



AlB:

AlC:

AlD:

AlE:

AlF:

A20:

A21:

A22:

A23:

A24:

A25:

A26:

A27:

A28:

A29:

A2A:

A2B:

A2C:

DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
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"DEC R2'",04H
AlA+10H

AlB

"DEC R3",04H
AlB+10H

AlC

"DEC R4",04H
Al1C+10H

AlD

"DEC R5",04H
AlD+10H

AlE

"DEC R6",04H.
AlE+10H

AlF

"DEC R7",04H
AlF+10H

A20

"JB QH,QH",04H
A20+10H

A21

"AJMP QH",04H
A21+10H

A22

"RET",04H
A22+10H

A23

"RL A",04H
A23+10H

A24

"ADD A, #§QH",04H
A24+10H

A25

"ADD- A,QH",04H
A25%10H

A26
"ADD.A,@RO",04H
A26+10H

A27

"ADD A,@R1",04H
A27+10H

A28

"ADD A,RO",04H
A28+10H

A29

"ADD A,R1",04H
A29+10H

A2A

"ADD A,R2",04H
A2A+10H .
A2B

"ADD A,R3",04H
A2B+10H

A2C

"ADD A,R4",04H



A2D:

A2F:

A2F:

A30:

A3l:

A32:

A33:

A34:

A35:

A36:

A37:

A38:

A39:

A3A:

A3B:

A3C:

A3D:

A3E:

A3F:

EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DEB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DPB
EQU
ORG
DFB
EQU
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A2C+10H

A2D

"ADD A,R5",04H
A2D+10H

A2E

"ADD A,R6",04H
A2E+10H

A2F coe
"ADD A,R7",04H
A2P+10H

A30

"JNB QH,QH",04H
A30+10H

A3l

"ACALL QH",04H
A31+10H

A32

"RETI",04H
A32+10H

A33

"RLC A",04H
A33+10R

A34

"ADDC A, §QH",04H
A34+10H

A35

"ADDC A,QH",04H
A35+10H

A36

"ADDC A,@RO",04H
A36+10H

A37 .
"ADDC A,@R1",04H
A37+10H

A38 .

"ADDC A,R0",04H
A38+10H

A38

"ADDC A,R1",04H
A39+10H

A3A

"ADDC A,R2",04H
A3A+10H

A3B

"ADDC A,R3",04H
A3B+10H

A3C

"ADDC A,R4",04H
A3C+10H

A3D

"ADDC A,R5",04H
A3D+10H

A3E

"ADDC A,R6",04H
A3E+10H



A40:

Ad4l:

A42:

A43:

Ad4:

A45:

A46:

A47:

A48:

A49:

AdA:

A4B:

A4C:

A4D:

A4E:

A4F:

A50:

A51:

ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG

lel

A3F

"ADDC A,R7",04H
A3F+10H

A40

"JC QH",04H
A40+10H

A4l

"AJMP QH",04H
A41+10H

A42

"ORL QH,A",04H
A42+10H

A43

"ORL QH,QH",04H
A43+10H

A44

"ORL A,#QH",04H
A44+10H

A45

"ORL A,QH",04H
A45+10H

A46

"ORL A,@RO0",04H
A46+10H

A47

"ORL A,@R1",04H
A47+10H

A48

"ORL A,RO0",04H
A48+10H

A49

"ORL A,R1",04H
A49+10H

AdA

"ORL A,R2",04H
A4A+10H

A4B

"ORL A,R3",04H
A4B+10H

A4C

"ORL A,R4",04H
A4C+10H

A4D

"ORL A,R5",04H
A4D+10H

A4RE

"ORL A,R6",04H
A4E+10H

A4F

"ORL A,R7",04H
A4F+10H

A50

"INC QH",04H
A50+10H

A51



A52:

A53:

AS54:

AS55:

A56:

AS57:

A58:

A59:

AS5A:

A5B:

AS5C:

A5D:

ASE:

ASF:

A60:

AB1:

A62:

A63:

DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
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"ACALL QH",04H
AS51+10H

A52

"ANL QH,A",04H
A52+10H

A53

"ANL QH,QH",04H
A53+10H

A54

"ANL A, #QH",04H
A54+10H

AS55

"ANL A,QH",04H
A55+10H

A56

"ANL A,@RO",04H
A56+10H

A57

"ANL A,@R1",04H
A57+10H

A58

"ANL A,RO0",04H
A58+10H

A59

"ANL A,R1",04H
A59+10H

AS5A

"ANL A,R2",04H
AS5A+10H

AS5B

"ANL A,R3",04H
AS5B+10H

ASC

"ANL A,R4",04H
AS5C+10H

AS5D

"ANL A,R5",04H
A5D+10H

ASE

"ANL A,R6",04H
ASE+10H

A5F

"ANL A,R7",04H
AS5F+10H

A60

"JZ QH",04H
A60+10H

A61

"AJMP QH",04H
A61+10H

A62

"XRL QH,A",04H
A62+10H

A63

"XRL QH,QH'",04H

kY



A64:

A65:

AB6:

A67:

AB8:

A69:

A6A:

A6B:

A6C:

ASD:

AGE:

AGBF:

A70:

ATL:

AT2:

A73:

A74:

A75:

A76:

EQU
ORG
DFB
EQU
ORG
DFB
EQU

. ORG

DEB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU

163

A63+10H

A64

"XRL A,§QH",04H
A64+10H

A85
"XRL A,QH",04H
A65+10H 4
AG6

"XRL A,@RO0",04H
A66+10H

A87

"XRL A,@R1",04H
ABT+10H

A68

"XRL A,RO0",04H
A68+10H

A69

"XRL .A,R1" ,04H
A69+10H

A6GA

"XRL A,R2",04H -
AGA+10H

A6B

"XRL A,R3",04H
A6B+10H

A6C

"XRL A,R4",04H
A6C+10H

A6D

"XRL A,R5",04H
A6D+10H

AGE

"XRL A,R6",04H
AGE+10H

AGF

"XRL A;R7",04H
A6F+10H

AT0

"INZ QH",04H
A70+10H

ATl

"ACALL QH",04H
AT1+10H

AT2

"ORL C,QH",04H
AT2+10H

AT3

"JMP @A+DPTR",04H
AT3+10H

AT4

"MOV A, #QH",04H
AT4+10H

AT5

"MOV QH, #QH",04H
A75+10H

KX



AT7:

A78:

A79:

ATA:

A7B:

AT7C:

A7D:

ATE:

A7TF:

A80:

A81:

A82:

A83:

A84:

A85:

A86:

A87:

A88:

ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DEB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DF¥B
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
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A76

"MOV @RO, §QH" ,04H
AT76+10H

AT7

MOV @R1,$QH",04H
ATT+10H

A78

"MOV RO, $QH" ,04H
A78+10H

A79

"MOV R1, #QH",04H
AT9+10H

ATA

'"MOV R2Z, #QH",04H
ATA+10H

A7B

"MOV R3, #QH",04H
ATB+10H

ATC

"MOV R4, #QH",04H
ATC+10H

ATD

""MOV RS, $QH",04H
ATD+10H

ATR

"MOV R6,#QH",04H
ATE+10H

ATF

MOV R7,#QH",04H
ATF+10H

A80

"SJMP QH",04H
A80+10H

A81

"AJMP QH",04H
A81+10H

A82

"ANL C,QH",04H
A82+10H

A83

"MOVC A,@A+PC",04H
A83+10H

A84

"DIV AB",04H
A84+10H

A85

"MOV QH,QH",04H
A85+10H

A86

"MOV QH,@RO"™,04H
A86+10H

A87

"MOV QH,@R1",04H
A87+10H

A88
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DFB ""MOV QH,RO0",04H
A89: EQU A88+10H

ORG A89

DFB "MOV QH,R1",04H
A8A: EQU A89+10H

ORG A8A

DFB MOV QH,R2",04H
A8B: EQU AB8A+10H

ORG A8B

DFB '""MOV QH,R3",04H
A8C: EQU A8B+10H

ORG A8C

DFB ""MOV QH,R4",04H
A8D: EQU A8C+10H

ORG A8D

DFB "MOV QH,R5",04H
A8E: EQU A8D+10H

ORG ABE

DFB '"MOV QH,R6",04H
A8P: EQU A8E+10H

ORG ASF

DFB "MOV QH,R7",04H
A90: EQU A8F+10H

ORG A90

DFB "MOV DPTR, #QQH",04H
A91: EQU A90+10H

ORG A91

DFB "ACALL QH"
A92: EQU A91+10H

ORG A92

DFB "MOV QH,C",04H
A93: EQU A92+10H

ORG A93

DFB "MOVC A,@A+DPTR",04H
A94: EQU A93+10H

ORG A94

DFB "SUBB A,#ﬁﬂ",04ﬂ
A95: EQU A94+10H

ORG A95

DFB "SUBB A,QH",04H
A96: EQU A95+10H

ORG A96

DFB "SUBB A,®R0",04H
A97: EQU A96+10H

ORG A97

DFB - "SUBB A,@R1",04H
A98: EQU A97+10H

ORG A98

DFB "SUBB A,R0",04H
A99: EQU A98+10H

ORG A99

DFB "SUBB A,R1",04H
A9A: EQU A99+10H

ORG A9A

DFB "SUBB A,R2",04H
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A9B: EQU A9A+10H

ORG A9B

DFB "SUBB A,R3",04H
A9C: EQU A9B+10H

ORG A9C

DFB "SUBB A,R4",04H
A9D: EQU A9C+10H

ORG A9D

DFB "SUBB A,R5",04H
A9E: EQU A9D+10H

ORG A9E

DFB "SUBB A,R6",04H
A9F: EQU A9E+10H

ORG A9FP

DFB "SUBB A,R7",04H
AAO: EQU A9P+10H

ORG AAO

DFB "ORL C,/QH'",04H
AAl: EQU AAQ0+10H

ORG AAl

DFB "AJMP QH",04H
AA2: EQU AAl+10H

ORG AA2

DFB "MOV C,QH",04H
AA3: EQU AA2+10H

ORG AA3

DFB "INC DPTR",04H
AA4: EQU AA3+10H

ORG AAd .

DFB "MUL AB",04H
AAS5: EQU AA4+10H

ORG AAS

DFB "RESERVED" , 04H
AAG: EQU AA5+10H

ORG AAG

DFB "MOV @RO,QH",04H
AAT: EQU AAG+10H

ORG AAT7

DFB "MOV @R1,QH",04H
AAS8: EQU AAT+10H

ORG AAS8

DFB MOV RO,QH",04H
AA9: EQU AA8+10H

ORG AA9

DFB MOV R1,QH",04H
AAA: EQU AA9+10H

ORG AAA

DFB "MOV R2,QH'",04H
AAB: EQU AAA+10H

ORG AAB

DFB "MOV R3,QH",04H
AAC: EQU AAB+10H

ORG AAC

DFB "MOV R4,QH",04H

AAD: EQU AAC+10H



ABO:

AB1:

AB2:

AB3:

AB4:

ABS:

AB6:

AB7:

ABS:

AB9:

ABA:

ABB:

ABC:

ABD:

ABE:

ABF:

ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU

ORG-

DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
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AAD

""MOV R5,QH",04H
AAD+10H

AAE

"MOV R6,QH",04H
AAE+10H

AAF

"MOV R7,QH",04H
AAF+10H

ABO

"ANL C,/QH",04H
ABO+10H

AB1

"ACALL QH",04H
AB1+10H

AB2

"CPL 2",04H

AB2+10H

AB3

"CPL C",04H

AB3+10H

AB4

"CJINE A,§QH,QH",04H
AB4+10H

ABS

"CJNE A,QH,QH",04H
ABS5+10H

AB6

"CJNE @RO,#QH,QH",04H
AB6+10H

AB7

"CJIJNE @R1,§QH,QH",04H
AB7+10H

ABS

"CJINE RO, #QH,QH",04H
AB8+10H

AB9

"CJINE R1,#QH,QH",04H
AB9+10H

ABA

"CJNE RZ,#QH,QH",04H
ABA+10H

ABB

"CINE R3,#QH,QH",04H
ABB+10H

ABC

"CJINE R4, #QH,QH",04H
ABC+10H

ABD

"CJINE RS, #QH,QH",04H
ABD+10H

ABE

"CJNE R6, #QH,QH",04H
ABE+10H

ABF



ACO:

ACl:

AC2:

AC3:

AC4:

ACS:

AC6:

ACT:

ACS8:

AC9:

ACA:

ACB:

ACCl:

ACD:

ACE:

ACF:

AD1:

DFB
EQU
ORG

DFB

EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DEB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
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"CJNE R7,3QH,QH",04H
ABF+10H

ACO

"PUSH QH",04H
ACO+10H

ACL

"AJMP QH",04H
AC1+10H “
AC2 ff’,,;r’” ::3
“CLR.E7, 030
AC2+10H

AC3

"CLR C",04H
AC3+10H

AC4

"SHAP A",04H
AC4+10H

ACS

"XCH A,QH",04H -
AC5+10H

AC6

"XCH A,@R0",04H
AC6+10H

ACT

"XCH A,@R1",04H
AC7+10H

ACS8

"XCH A,RO0",04H
AC8+10H

AC9

"XCH A,R1",04H
AC9+10H

ACA

"XCH A,R2",04H
ACA+10H

ACB

“"XCH A,R3",04H
ACB+10H

ACC

"XCH A,R4",04H
ACC1+10H

ACD

"XCH A,R5",04H
ACD+10H

ACE

"XCH A,R6",04H
ACE+10H

ACF

"XCH A,R7",04H
ACP+10H

ADO

"POP QH",04H
ADO+10H

AD1

"ACALL QH",04H



AD2:

ADS:

ADB:

AEO:

AE2:

AE3:

AE4:

EQU
ORG

-DFB

EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DPFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
ORG
DFB
EQU
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AD1+10H

AD2

"SETB QH",04H
AD2+10H

AD3

"SETB C",04H
AD3+10H

AD4

"DA A",04H
AD4+10H

AD5

"DJNZ QH,QH",04H
AD5+10H

AD6

"XCHD A,QRO",04H
AD6+10H

AD7

"XCHD A,@R1",04H
AD7+10H

AD8

"DJNZ RO,QH",04H
AD8+10H

AD9

"DJNZ R1,QH",04H
AD9+10H

ADA

"DJNZ R2,QH",04H
ADA+10H

ADB

"DJNZ R3,QH",04H
ADB+10H

ADC

"DJNZ R4,QH",04H
ADC+10H

ADD

"DJNZ R5,QH",04H
ADD+10H

ADE

"DJNZ R6,QH",04H
ADE+10H

ADF

"DINZ RT7,QH",04H
ADF+10H

AEQ

"MOVX A,@DPTR",04H
AEO0+10H

AEl

"AJMP QH",04H
AEl1+10H

AB2

"MOVX A,@RO0",04H
AE2+10H

AE3

YMOVX A,@R1",04H
AE3+10H
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ORG AE4

DFB "CLR A",04H
AES: EQU AE4+10H

ORG AE5

DFB "MOV A,QH",04H
AE6: EQU AES5+10H

ORG AE6

DFB "MOV A,@RO",04H
AET: EQU AE6+10H

ORG  AR7

DFB "MOV A,@R1",04H
AES: EQU AET+10H

ORG AE8

DFB "MOV A,RO",04H
AEQ: EQU AE8+10H

ORG AE9

DFB "MOV A,R1",04H
AEA: EQU AR9+10H

ORG AEA

DFB MOV A,R2",04H
AEB: EQU AEA+10H

ORG AEB

DFB "MOV A,R3",04H
AEC: EQU AEB+10H

ORG AEC

DFB "MOV A,R4",04H
AED: EQU ABC+10H

ORG AED

DFB "MOV A,R5",04H
AEE: EQU AED+10H

ORG AEE

DFB "MOV A,R6",04H
AEF: EQU AEE+10H

ORG AEF

DFB "MOV A,R7",04H
AFO: EQU AEF+10H

ORG AFO

DFB “MOVX @DPTR,A",04H
AP1: EQU " AF0+10H

ORG AF1

DFB "ACALL QH",04H
AF2: EQU AF1+10H

ORG AF2

DFB "MOVX @RO,A",04H
AF3: EQU AF2+10H

ORG AF3

DFB "MOVX @R1,A",04H
AF4: EQU AF3+10H

ORG AP4

DFB "CPL A",04H
AF5: EQU AF4+10H

ORG AFS

DFB "MOV QH,A",04H
AF6: EQU AF5+10H

ORG AF6
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DFB "MOV @RO,a",04H
AFT: EQU AF6+10H

ORG AP7

DFB “MOV @R1,A",04H
AF8: EQU AF7+10H

ORG AF8

DFB "MOV RO,A",04H
AF9: EQU AF8+10H

ORG AF9

DFB "MOV R1,A",04H
AFA: EQU AF9+10H

ORG AFA

DFB "MOV R2,A",04H
AFB: EQU! AFA+10H

ORG AFB

DFB "MOV R3,A",04H
AFC: EQU AFB+10H

ORG AFC

DFB "MOV R4,A",04H
AFD: EQU AFC+10H

ORG AFD

DFB “MOV RS5,A",04H
AFE: EQU AFD+10H

ORG AFE

DFB "MOV R6,A",04H
AFF: EQU AFE+10H

ORG AFF

DFB "MOV R7,A",04H
3
;

ORG 3000H

H
i NUMBER OF CYCLES AND NUMBER OF BYTES

BOO: DFB 11H
BO1: DEB 221
BO2: DFB 23H
BO3: DFB 11H
BO4: DFB 11H
BOS: DFB 12H
BOS: DFB 11H
BO7: DEB 11H
BOS8: DFB 114
BO9: DFB 11H
BOA: DFB 11H
BOB: DFB 11K
BOC: DFB 11H
BOD: DFB 11H
BOE: DFB 11H
BOF: DFB 11H
B10: DFB 23H
Bl1: DFB 22H
Bl2: DFB 23H
B13: DEB 114

B14: DEB 11H



B15:
B16:
B17:
B18:
B19:
BlA:
B1B:
BlC:
B1D:
BlE:
BL1F:
B20:
B21:
B22:
B23:
B24:
B25:
B26:
B27:
B28:
B29:
B2A:
B2B:
B2C:
B2D:
B2E:
B2F:
B30:
B31l:
B32:
B33:
B34:
B35:
B36:
B37:
B38:
B39:
B3A:
B3B:
B3C:
B3D:
B3E:
B3F:
B40:
B41l:
B42:
B43:
B44:
B45:
B46:
B47:
B48:
B49:
B4A:
B4B:

DFB
DFB
DFB
DFB
DEB
DEB
DEB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DPB
DFB
DFB
DFB
DFB
DFB
DFB
D¥B
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

12H
11H
11H
11H
21H
11H
11H
11H
11H
11H
11H
23H
22H
21H
11H
12H
12H
11H
11H
11H
11H
11H
11H
11H
11H
11H
11H
23H
22H
21H
11H
12H
12H
11H
11H
11H
11H
11H
11H
11H
11H
11H
11H
22H
22H
12H
23H
12H
12H
11H
114
11H
11H
11H
111
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B4C:
B4D:
B4E:
B4F:
B50:
BS51:
B52:
B53:
B54:
BS5:
BS6:
B57:
B58:
B59:
BSA:
BSB:
BSC:
BSD:
BSE:
BSF:
B6O:
B61:
B62:
B63:
B64:
B65:
B66:
B67:
B68:
B69:
B6A:
B6B:
B6C:
B6D:
B6E:
B6F:
B70:
B71:
B72:
B73:
B74:
B75:
B76:
B77:
B78:
B79:
B7A:
B7B:
B7C:
B7D:
B7E:
B7P:
B80:
B81:
B82:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DPB
DF¥B
DFB
DFB
DFB
DFB
DFB
D¥B
DFB
DFB
DFB
DPB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

11H
11H
11H
11H
22H
22H
12H
23H
12H
12H
11H
11H
11H
11H
11H
11H
11H
11H
11H
11H
22H
22H
12H
23H
12H
12H
11H
11H
11H
11H
11H
11H
11H
11H
11H
11H
22H
22H
21H
22H
12H
23H
12H
12H
12H
12H
12H
12H
12H
121
128
12H
22H
22H
22H
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B83:
B84:
B85:
B86:
B87:
B88:
B89:
B8A:
B8B:
B8C:
B8D:
B8E:
BSF:
B90O:
B91:
B92:
B93:
B94:
B95:
B96:
B97:
B98:
B99:
BOA:
B9B:
BSC:
B9D:
BIE:
BIF:
BAO:
BALl:

BAC:

BAE:
BAF:
BBO:
BB1l:
BB2:
BB3:
BB4:
BB5:
BB6:
BB7:
BBS8:
BB9:

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

21H
41H
23H
22H
22H
22H
22H
22H
22H
22H
22H
22H
22H
23H
22H
22H
11H
12H
12H
11H
11H
114
11H
11H
11H
11H
11H
11H
11R
22H
22H
124
21H
41H
00H
224
22H
22H
22H
224
22H
22H
22H
22H
22H
224
22H
12H
11H
23H
23H
23H
234
23H
23H
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BBA:
BBB:
BBC:
BBD:
BBE:
BBF:
BCO:
BC1:
BC2:
BC3:
BC4:
BCS:
BC6:
BC7:
BCS:
BCY:
BCA:
BCB:
BCC:
BCD:
BCE:
BCF:
BDO:
BD1:
BD2:
BD3:
BD4:
BDS:
BD6:
BD7:
BDS:
BDY:
BDA:
BDB:
BDC:
BDD:
BDE:
BDF:
BEO:
BEl:
BE2:
BE3:
BE4:
BE5:
BE6:
BE7:
BES:
BE9:
BEA:
BEB:
BEC:
BED:
BEE:
BEF:
BFO:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB

23H
23H
23u
23u
234
234
22H
224
12H
11H
11H
124
11H
114
11H
11H
11H
11H
114
11H
11H
11H
224
224
124
11H
11H
231
11H
11H
224
224
221
22H
221
22H
221
224
21a {
220
21H ¢
21H *

7
{

1

12H
11H
11H
11H
11H
11H
11H
11H
111
11iH
11H

11H j

g g T
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BF1l:
BF2:
BF3:
BF4:
BF5:
BF6:
BF7:
BF8:
BF9:
BFA:
BFB:
BFC:
BFD:
BFE:
BFF:

DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEFB
DFB

END

11H 5.
12H
11H
114
11H
11H
114
11H
11H
118
11H
11H
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START

DISPLAY LOGO

T~

Ask user to select port
get port number

Ask user to select baud rate
get baud rate

I

Set communication port
Set baud rate

P

T~

Set counter = 50

Send " 20H " to emulator

Read character from comm. port

yes

Char ?

no

Decrement counter

no yes

U7t 5.1 usAeTAa Tz TnaaeTunTy terminal.exe
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or receive data from

Text mode for send data from keyboard to emulator

emulator and display

Function key press 2

\no

Pl Go to Dos'prompt

1
TUN 5.2 udneTHa It naavTUTunTy terminal, exe

'

Display "Help" B
o

Set screen output on[—

Download file ~

to terminal >

ggé:agegiigal b
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'Y,

Ask user to repeat process

yes

repeat ?

no

Go to Dos prompt

1
Ui 5.3 udRYTWA ¥ 1 FnuB e TTuNTY terminal.exe





