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ABSTRACT

There are many tools to develope electronic projects, which are controlled by
microprocessor (LLP) or microcontroller (LLC) such as single board, simulator program, remote
monitor program, EPROM emulator and in-circuit emulator. In-circuit emulator is the most
powerful tool to provide the high efficiency for developing the electronic projects. The
drawback is more expensive, so it is not preferable to use. This thesis concerns with the
technical concept to design and implement of a low cost in-circuit emulator. It can be used to
develope many electronic projects that have 8098 microcontroller as the control unit. 8098 is a
member of MCS - 96 produced by Intel Corporation. It is very powerful, and easily to
implement for any applications, such as closed-loop control system, mid-range digital signal
processing, modem, motor control system, engine control system, printer, photo copier,
anti-lock break system, air conditioner control system, disk drive, medical instrumentations

and etc.
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HSI Trigger Options

l HI TO LO
I LOTO HI
3

l HI OR LO l _
! K
Juuuuuuur

EVERY E£IGHTH POSIMIVE

TRANSITION
270250-41
FIFO
. INTERRUPT
Hs) & T e
ENABLE {- CONTROL LOGIC m
LOGIC 4 = 4
Ut |4 7x30 BIT
8YS |-»| cHanGE |—¢ > fIFO
| counter|  §oerecror

; &
HSI PINS s ‘g L . 3 °¢
[ wsiwooe || msistaws  Jex{worome REGISTER |
g 1s£

H I~ ]
AMNA 2.22 LAAIUEABN 1ADSUNTUYDIVUIY HSI

a a dar o ° 9 o A o a o
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HSI__Mode (03H)

[7[6]5{4[3]2 1]o

HSLO MODE
HSi.1 MODE
HSI.2 MODE
HS1.3 MODE

WHERE EACH 2 = BIT MODE CONTROL FIELD
DEFINES ONE OF 4 POSSIBLE MODES:

00 8 POSITIVE TRANSITIONS
01 EACH POSITIVE TRANSITION
10 EACH NEGATIVE TRANSITION
11 EVERY TRANSITION
(POSITIVE AND NEGATIVE)

a = 3ot d o
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’ s =-10C0.4
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HSI Status Register (HSI__Status)
LOCATION 06M

716)sj4f3]2jrjo

HSLO STATUS
HSL1 STATUS
HSL2 STATUS

HSL3 STATUS

270250-26
Where for each 2-bit status field the lower bit indicates
whether or not an event has occurred on this pin at the
time in HSI__TIME and the upper bit indicates the cur-
rent status of the pin. -

H o
NN 2.25 LAAISVNNDSUTAIADIUS YD HSI

2.9 WesMEMNANNMEIZ (HSO)

9 ' Ao Y a do  dacs A
Hso THiemwaeenly & nofidmue uazezdedyanaliBunessnadiy e
ar J 1 a g o
vendiglisuin lddedeyasenluds dygrameninaves Hso swsashluaivnyld
¥ o LY a g ° o ~ o o
warema 1wy Faliaees AD Fudusham, FimsSea Tnwes 2, auauserindlnwes

? o
LLazﬂ')UﬂﬂJﬁﬂ’]ug‘Uaalﬂ’]ﬂwm HSO M9 6 91

¥

8096 gneenuu ldiinisIdusauiuszndn HSI Ay HSO ArumgiitaSonvunan

1 HSIO §7881a1%U HSO.4 t1ag HSO.5 32 1991530670 HSL2 uag HSL3 $ludu

b4
<y
U



33
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HSO gnmyruamsitnulasidcmes HSO COMMAND lumisdeanniusuily
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CAM ’ 8 STATE TIME
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>} COMMAND
DECODER 1051 (16H)
foc1 (16H) ¢ L R mcs] HIGH SPEED OUTPUT CONTROL -
6 OUTPUT PINS
Er:‘ASBOLE LA—/EI « 4 SOFTWARE TIMERS
LoGIC . o INITIATE A/D CONVERSION
46 + RESET TIMER 2
‘ v
HSO PORT BUFFERS J
PORT PINS ”

4 < . v
ﬂTIN‘ﬁ 2.26 Ll’dﬂx‘i‘u’ﬁ'r]ﬂ"lﬂ@&’LLﬂiiJ‘UE)\‘lﬂu’JEJ HSO

AIAUANMIINIUYEL HSO szxdaruidames HSO COMMAND ITasgiuny
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CHANNEL:
o—s HS0.0 - HSO.5
BIT: —ﬂ ] HS0.0 AND HSO.1

1 HSO.2 AND HSO.3

- -1 | 3-8 SOFTWARE TIMERS
RESET TMERZ ~ ~
START A /D CONVERSION

| INTERRUPT / NO INTERRUPT
| —— SET/CLEAR
| TIMER 2 /TIMER 1

2

T

3
4
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ot

[ ]
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HAANEYBI A/D = 1023 x (U5 IFUBUNA - ANGND) / (V.- ANGND) (2.1)

=] ' 4 a { ] ' w o
wimuIulionsIdy v, 3o ANGND whoulisediwadeonadwives AD min
ApaN15ANUINEINTIEe 019dBauen IFumasse i lasmwz ¥y AD
k4 o P
lumsaivgu AD  2ld53ames A/D COMMAND uaaslunmi 2.28 Taw
339caes A/D COMMAND flueamsaegidumis 028 vnhiifondevesdunnaiidos
msldhnmsudasdyga vasdmuateulvlunsSuasdygin  nadwives AD o

v BAueamsadiunie 02H waz 03H sauaaslunnd 2.29

A/D Command Register

{LOCATION 02t)
r]els|als]lalola:
x{x]x}x]co| cue

f———— CHANNEL # SELECTS WHICH OF THE 8 ANALOG INPUT
CHANNELS IS TO BE CONVERTED TO DIGITAL FORM;

GO INDICATES WHEN THE CONVERSION 1S TO BE
N(TIATED (GO'= 1 MEANS START NOW, GO=0
MEANS THE CONVERSION IS TO BE INITIATED
8Y THE HSO UNIT AT A SPECIFIED TIME).

PINT 2.28 LAASIAAD AT IV03 A/D

. A/D RESULT REGISTER
(LOCATION 03H) (LOCATION 02H)
7leislalslal o rlelstalafalale
MSB crcccaancans LSB | X X{S| CHae
AD CHANNEL NUMBER
STATUS

0 = A/D CURRENTLY IDLE
1 = CONVERSION IN PROCESS -

AD RESULT:
LEAST SIGNIFICANT 2 BITS
MOST SIGNIFICANT BYTE

d' @ d [~ 9 ey o
NMAN 2.29 UAPINAANDIVDI A/D Lﬂﬁqﬁiuiﬂﬁlﬂﬂi 02H uag 03H
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2.11 P158319 Pulse Width Modulation (PWM)

msuldsudyanadtasalfiduezaenamsoidlasldees pPwM vien
laezunsuueens PWM uaaslumndi 230 nelu PWM szilsznoudioesiivuuia 8
[ v b4
Uageeziumlunn q fumen masvessiuiissgmi liuSvumondusvessiames
PWM minwamsifSoufisuniiiu seduussiuiiviemiyaves PWM senfdounin <17 11
) v a o s o A I3 =
“0” yazllonesiuialernes ivad szauussiuivewaves PWM widousin  «o”
I~ v @ ' o A @
i «1” aduiuly awes PWM awtsadmuald Taaisunn o 6a 255 siuuvvesdaann

ewiyadi lduanadaning 2.31

DATA BUSx8

- 8 —
‘ TEMPORARY| 8, ’ PWM

RECTER n j . l 1 10C1.0

LATCH
RELOAD COMPARE R . } SELECT PWM/P2.5
‘ l—-I s Q> LOGIC '_{]PIN
PWM J 7y T

COUNTER

P2.5
INTERNAL CLOCK OUTPUT

OVERFLOW

* PWM Period (XTAL = 12 MHz) = 64 us, Frequency = 15.625 KHz
* Duty Cycle Programmabie in 256 Steps

MR 2.30 Llﬁﬂﬂﬂgﬂﬂ"lﬂﬂ&'uﬂill‘uﬂﬁ PWM
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putY PWM CONTROL
CYCLE REGISTER VALUE OUTPUT WAVEFORM
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so% 128 o LT 1T 1
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% b o1 L 1]
99.6% 255 3; | ] ] I

A~ ¢ dApy
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2.12 Chip Configuration Register (CCR)
. . . I~ ) ot 9 ° @
Chip Configuration Register (CCR) Lﬂuiﬂﬁm85Tlel‘lfﬂ’JUQ&JMS‘W%‘]’IW\J@GWUU‘UE’{,
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Foyamizsanuinieludn lassainvedsTmnesCCr munsoudasldnenini 2.32
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ey

{7fs]s{4]3]2]1o]cu conrcuration recisTER

LRESERVED (Set to 1 for

compatibliity with future

ports)

BUS WIOTH SELECT
(16~-8IT 8US /&= BIT BUS)

WRITE STROBE MOD CT
(WR AND BRE / WRL AND WRH)

Seeee ADDRESS VALID STROBE SELECT
(ALE / ADV) .

(IRCO) |\\yERNAL READY
(Rety JCONTROL MODE

(LOCO) ] prOGRAM LOCK
(LOC1) MODE

PN 2.32 1A Chip Configuration Register

2.13 unafievedlulasneulnsamesnszga MCS-96

TulasnouInamesnszga MCS-96 i Sumaldndneennlfamaounaiie
i DIP-48, DIP-64 Uag PGA-68 iudu szuumsIivuwavvesluInsaeuInsames
ngai‘imm”lﬁ'ﬁamswﬁ 2.5 Tumwil 2.33 tag 2.34 HAAHIBEVDIUNAITLY DIP-48

1oz PGA-68 #1ua1AY

1 ] £
M3 2.5 uaasusaudigues lu InsnouInsames lunszna MCS-96

Factory Masked ROM CcpPU User Programmable

EPROM OoTP

68-pin 64-pin 48-pin 68-pin 64-pin 48-pin 68-pin 64-pin 48-pin 68-pin 64-pin 48-pin

ANALOG 8397BH | 8397BH | 8395BH | 8097BH | 8097BH | 8095BH | 8798BH 8795BH | 8797BH 8797JF 8798

8397F 8397JF 8398 8097JF 8097JF 8098 8798 8797IF 8797BH

NO ANALOG 8396BH 8X9X
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WRL/WR C] 14 351 xvaL2
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READY ] 16 33[3RD
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AD14/P46 C] 18 311 AD1/P3.4
AD13/P4.5TJ 19 301 AD2/P3.2
AD12/P4.4 ] 20 29 |1 ADS /P3.3
AD11/P4.3 ] 21 281 AD4/P3.4
AD10/P4.2 [} 22 271 ADS/P3.5
AD9/P4.1[] 23 - 26 |3 AD6/P3.6
ADS/P4.0 ] 24 - 251 AD7/P3.7
ﬂ'l‘W‘ﬁ 2.33 Llﬁﬂiﬁ"]ﬂEi'l\‘l‘lli’)\‘lLLWﬂLfdﬁluiJlJ 48 91
Pins Facing Down

A7151311 9 7 5 3 1 \
181916141210 8 6 4 2 68]"

20 21 ® 67 66
MCs -6

22 23 gk 65 64

24 25 GRID ARRAY 63 62

26 27 ) 61 60

2829 TOP VIEW 59 58

LOOKING DOWN ON’
30 31 COMPONENT SIDE 57 56
32 33 OF PCBOARD . g5 54

34 36 38 40 42 44 46 48 50 53 52
35 37 39 41 43 45 47 49 51
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DATA BUS

CONTROL BUS

POD
48PIN

CONTROL CIRCUIT

:

CONTROL SIGNAL

MEMORY CIRCUIT
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452 Mmda Open lFdwmsvdaududoyamniioguds lunsaindesnswamn
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% MCS-96 Low cost In-circuit Emulator

NN 4.9 LLﬁﬂx‘lﬂﬁi%ﬂHﬁ?ﬁ’ﬂ OPEN

2 Windows =] 9802.a96 _] Bp03 ad6 i
#] 9803.a96 ] Bp04.a%6 j Bp11.a%6 ||
2] 9504.296 =] Bp05.a96 #] Bp12.a96
=] 9805.296 #) Bp06.a36 #]Bp13.a%6 |
&) Ad 296 2] Bp07.a%6 #]Bp14.a%6 |
#] Bp01.a36 =] Bp08.a%6 =] Bp15.a96
%] Bp02.296 =] Bp09.a96 [#] Bp16.296

Assemblly Files [*.A96)

a Y 1 o o q9yqy 2 a9 o
NNN 4.10 Llﬁﬂﬂﬂu"lﬂ"lx‘lﬁ']'ﬁﬁ‘Ucl‘ﬁFji‘ﬁﬁTuﬁgu‘H@ﬂJﬂﬂIﬂﬁuﬂ?il'ﬂﬂ'ﬂﬁﬂWiW@luT



$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

$TITLE(This file edit by VB40")

CTRL8255:

START:
LOOP:

LOOP2:

CSEG AT 2018H
cce:  DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL HOOH
LDB AXH #80H
LDB BXL H#OOH
LD SP,#8000H

STB AXH.3[DPTR]
DJINZ AXL.CTRLB255

LDB AXL #OOH
STB AXL[DPTR]
INCB AXL

CALL DELAY
DJNZ BXLLOOP1

LDB AXL HOOH
STB AXL,1[DPTR]
INCB AXL

CALL DELAY

CaTite

DJNZ BXL.LOOP2

7

[ ' 4 ' '
MW 4.11 naasdeivesiudeyamniimsilaiuudieiids OPEN ieinmswau
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o

4.5.3 M3 Open List File 15dmiuitlaududoyauny List #'ldnnmsueduay

v @

o A o 1 :zl 4 o a 1
waes lUsunsunddsianneg luvaziy ek insastvaeusvazideadieg moly

Y a ~ a g Y
Tosunsu ﬁaﬂﬂﬂuﬂlﬂﬂﬂWﬁ’]ﬂﬂﬂTﬂlﬂﬂﬂ!uulﬂ

$INCLUDE(8098.INC) {?ﬁ-xv
CSEG AT 2018H o4
P
CCcB: DB 35H b
i
CSEG AT 2080H L
:
LD DPTR,#0200H ;‘_&
LDB AXL,H00H 5
LDBAXH, #80H %
LDB BXL HOOH i
LD SP_#8000H g
W
CTRLS255: STB AXH,3[DPTR] b
DJNZ AXL.CTRL8255 Y
START: LDB AXL.#00H T
LOOP1: STB AXL[DPTR]
INCB AXL B
CALL DELAY |
DJNZ BXL LOOP1
LDB AXL,#00H
LOOP2: STB AXLI[DPTR] w
INCB AXL “u
CALL DELAY
DJNZ BXLLOOP2
,Zﬂ S %, »A% \% \»"& % :\%g ’m{ }&E %« *g@ ‘i& ‘,\{ ﬁ T » T ; % = \j"fg.{

VAN 4.12 1IN 5 1999UR164 Open List File
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£ MCS-96 Low cost In-circuit Emulator

135 & 1.1st X1
S$TITLE(This file edit by VB40 ) A }1~MCS-96 MACRO ASSEMBLER  This file edit by VB40 |
$PAGEWIDTH(120) & 7|
$NOSYMBOLS " {|DOS 7.10 (046-N) MCS-36 MACRO ASSEMBLER, V1.3 i
$PAGELENGTH(40) L -
$LIST .. |ISOURCE FILE: 1.a38
$INCLUDE (8098.INC) “ 1OBJECT FILE: 1.0bj

. |ICONTROLS SPECIFIED IN INVOCATION COMMAND: <none> %
CSEG AT 2018H £
. {|Loc oBJECT STMT  SOURCE STATEMENT .
CCB:  DCB  35H : 1 $TITLE(This file edit by VB40 ) #
& 2 $PAGEWIDTH(120) g
CSEG AT 2080H - 3 $NOSYMBOLS
A 4 $PAGELENGTH(40)
LD DPTR.#0200H i 5 $UST *
LDB AXL HOOH i 6 $INCLUDE(B098.INC) e
LDB AXH,#80H # =1 7 i
LDB BXL #O0H 3 =1 8 ; -
LD SP,#8000H ; =1 9 :8098INC DEFINITION OF SYMBOLIC NAMES FOR TIf.
=110 : 8095,8097.8098 NOT USED IN 80C196KB.80(|
CTRLB255: STB AXH,3[DPTR) e =11 Copyright INTEL Corporation 1983,1330
DJNZ AXL CTRL8255 - =112 ; Copyright KMITL 1995,1996 By
=1 13 ; g
START: LDB AXL #00H =114 ; 5
LOOPT: STB AXL[DPTR] i =1 15 ;THIS INCLUDE FILE USE WITH MONITOR KMITL_S|
INCB AXL =1 16 ¢
CALL DELAY =1 17 ;* BO9BSFR's
DJNZ BXL LODP1 - =118 ;%
=1 19 RO EQU OOH:WORD :R ZERO REGI
LDB AXL #00H P =1 20 AD_COMMAND EQU OZHBYTE : W
LOOP2: STB AXL.1[DPTR] 5 =1 21 AD_RESULT_LO EQU O2HBYTE :R
INCB AXL > =1 22 AD_RESULT_HI EQU O3HBYTE :R
CALL DELAY =1 23 HSI_MODE ~ EQU O3HBYTE : W W
DJNZ BXL LOOP2 =1 24 HSO_TIME EQU O04H:WORD : W ol

MW 4.13 uaasarednaududeyauvy List veeTusunsuisdaianneg luvmziiy
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@ @ '

) Yo v @ R v Ao
454 Mds save lsdmivtunnuiudeyaveslsunsuimdaiannogluvae

v [
1 TavvzldFomuvesiludoyalumsiiuin

CTRLB255:

START:
LOOPT:

LOOP2:

$INCLUDE(8098.INC)

CSEG AT 2018H

CCB: DCB 35H

CSEG AT 2080H
LD DPTR.H0200H

LDB AXL #00H

LDB AXH,#80H

LDB BXL #00H

LD SP,#8000H

STB AXH,3[DPTR]
DJNZ AXL.CTRL8255

LDB AXL HO0H
STB AXL[DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP1

LDB AXL #00H
STB AXL[DPTR]
INCB AXL

CALL DELAY
DJNZ BXLLOOP2

~MCS-96 MACRO ASSEMBLER  This file edit by VB40

| lSOURCE FILE: 1.a95
- ||0BJECT FILE: 1.0bj

& CONTROLS SPE!

 |{LOC OBJECT

=1

{1
£

WTETETR T

anﬁ 4.14 Llﬁﬂﬂﬂﬁi%ﬂuﬁ']ﬁ:‘] Save

=1
=1
=1
=1

“1{DOS 7.10 (046-N) MCS-96 MACRO ASSEMBLER, V1.3

CIFIED IN INVOCATION COMMAND: <none>

STMT  SOURCE STATEMENT
1 $TITLE(This file edit by VB40')

2 $PAGEWIDTH(120)

3 $NOSYMBOLS

4 $PAGELENGTH(40)

5 $LIST
6 $INCLUDE(8098.INC)

r

8 ;
9 :8098.INC DEFINITION OF SYMBOLIC NAMES FOR TiE
10 ; 8095,8097.8038 NOT USED IN 80C196KB.80(}. #
n; Copyright INTEL Corporation 1983,1990 (B
12 ; Copyright KMITL 1995,1996 ‘&
13

4

15 “THIS INCLUDE FILE USE WITH MONITOR KMITL_S| &
16 7~

g

17 :* B098SFR's
18 ;%
=1 19 RO EQU OOH:WORD :R ZERO REGIY:

=1 20 AD_COMMAND EQU O2HBYTE . W
=1 21 AD_RESULT_LO EQU OZ2HBYTE R
=1 22 AD_RESULT_HI EQU O03HBYTE R
=1 23 HSI_MODE EQU O3H:BYTE :
=1 24 HSO_TIME EQU 04H:WORD

N

" P \%{
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v @

455 M Save Aslidmsuiuiinuiudoyaveslsunsuimdniannogluvas

¥V »
1w Taedldansoszyseveadudoyalumsiiuinla

% MCS-96 Low cost In-circuit Emulator

&1 1st
CS-96 MACRO ASSEMBLER  This file edit by VB40

0S 7.10 (046-N) MCS-36 MACRO ASSEMBLER, V1.3

. {|SOURCE FILE: 1.a98
$INCLUDE(8098.INC) “{|OBJECT FILE: 1.0bj
| ||CONTROLS SPECIFIED IN INVOCATION COMMAND: <none>
CSEG AT 2018H .
 |lLoc osuecT STMT  SOURCE STATEMENT
CCB:  DCB  35H Y 1 $TITLE(This file edit by VB40')
# 2 $PAGEWIDTH(120)
CSEG AT 2080H 3 $NDSYMBOLS ]
.1 4 $PAGELENGTH(40) i
LD DPTR,#0200H o 5 $LIST
LDB AXL H00H o 6 $INCLUDE(B098.INC) i
LDB AXH #80H £ =17
LDB BXL #00H " =1 8 ; |
LD SP_#8000H i =1 9 :8098INC DEFINITION OF SYMBOLIC NAMES FOR T\
- =110 : 8095,8097,8098 NOT USED IN 80C196KB,80(.
CTRLB255: STB AXH,3[DPTR]) &, =1 1 ; Copyright INTEL Corporation 1983,1330 >
DINZ AXL CTRL8255 . =112 ©  Copyight KMITL 19951996 géi
=113 ; S
START: LDB AXL HOOH % =114 "R
LOOP1: STB AXL[DPTR] ) =1 15 :THIS INCLUDE FILE USE WITH MONITOR KMITL_S| |
INCB AXL # =1 16 e
CALL DELAY =1 17 :* BOIBSFR's b
DJNZ BXLLOOP1 o 118 ;%
[ || oooo =1 19 RO EQU OOH:WORD R ZEROREGIY |
LDB AXL #00H ] oo2 =1 20 AD_COMMAND EQU O2H:BYTE
LOOP2: STB AXL1[DPTR] 2 || ooo2 =1 21 AD_RESULT_LO EQU OZH:BYTE R
INCB AXL || ooo3 =1 22 AD_RESULT_HI EQU O03H:BYTE ;R
CALL DELAY 0003 =1 23 HSI_MODE ~ EQU O3H:BYTE : W
DJNZ BXLLOOF2 0004 =1 24 HSO_TIME EQU O4H:WORD : W

MNN 4.15 Llﬁﬂ{\ﬂﬁi%’ﬂuﬁ'lﬁlﬂ Save As

=] 9802.296 Bp10.a96
=] 9803.a96 Bp04.a96 ] Bp11.a96
=] 9804.a96 [#] Bp05.a396 =] Bp12.a96
#) 9805.a96 ] Bp0B.a96 #) Bp13.a%6
=] Ad.a%6 Bp07.a96 =] Bp14.a%5
=] Bp01.a96 Bp08.a96 =] Bp15.296
] Bp02.a%6 ] Bp09.296 =) Bp16.a36

a R L L A @ v R 9 Ao @ w '
M 4.16 uaaantnaen g ldszyde lnidmsumsiiunnududoyanidawanneglu

v

&
VUSUHU
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CS-96 Low cost In-circuit Emulato

11.A96

$TITLE(This file edit by VB40 ) 1[~MCS-96 MACRO ASSEMBLER _ This fle edit by VB40
$PAGEWIDTH(120) .
$NOSYMBOLS

{{DOS 7.10 (046-N) MCS-36 MACRO ASSEMBLER, V1.3

SPAGELENGTH(40) :
LIST _ |ISOURCE FILE: 1.8
$INCLUDE(8038.INC) J|0BJECT FILE: 1.0bj
CONTROLS SPECIFIED IN INVOCATION COMMAND: <none>
CSEG AT 2018H -
' llLoc oBsecT STMT  SOURCE STATEMENT
CCB: DCB 35H % 1 STITLE(This file edit by VBA40 )
2 $PAGEWIDTH(120)
CSEG AT 2080H 3 $NDSYMBOLS
A 4 $PAGELENGTH(40)
LD DPTR, #0200H " 5 $LIST
LDB AXL,#00H 6 $INCLUDE(8038.INC)
LDB AXH #80H 0 217 .
LDB BXL.H0O0H ] =1 8 ; |
LD SP.#6000H 5 =1 9 :8098INC DEFINITION OF SYMBOLIC NAMES FOR
- =110 ; 809580878098 NOT USED IN 80C136KB.80(]
CTRL8255: STB AXH,3(DPTR] . =1 M . Copyright INTEL Corporation 1983,1930
DJNZ AXL.CTRLS255 : =112 ©  Copight KMITL 1395,1336
113
START: LDB AXL,#00H -1 14 i
LOOPT: STB AXLDPTR] =1 15 .THIS INCLUDE FILE USE WITH MONITOR KMITL_9|
INCB AXL 2116 i
CALL DELAY =117 i+ 80BSFR's
DJNZ BXL LOOP1 2118 i :
0000 -1 19 RO EQU OOH:WORD R ZEROREG
LDB AXL #00H 0002 =1 20 AD_COMMAND EQU OZHBYTE : W
LOOP2: STB AXLIDPTR] 0002 -1 21 AD_RESULT_LO EQU OZHBYTE R
INCB AXL 0003 =1 22 AD_RESULT_HI EQU O3HBYTE R
CALL DELAY 0003 =1 23 HS|MODE _ EQU O3HBYTE : W
W

0004 =1 24 HSO_TIME EQU 04H:WORD

@ i Jd L% o o < VA
MW 4.17 uaasirednauiudeyain ldninmsiiuiindlemda Save As vziiu ldhdovos

DJNZ BXL.LOOP2

ududoyavziluyelminwiszy1d
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' » ¥
4.5.6 M Exit 19dmIvesninTisunsy ICES098 iisdugamsiann Tsunsy

Exit i

$INCLUDE(8038.INC)
CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H
LDB BXL #00H
LD SP.#8000H

CTRLB255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL #00H
LOOPT: STB AXL[DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP1

LDB AXL #00H
LOOP2: STB AXL1[DPTR]
INCB AXL

CALL DELAY
DJNZ BXLLOOP2

e e

2NN 4.18 Llﬁﬂﬂﬂﬁi%ﬂuﬁWﬁﬂ Exit

&1 st

1.1
~MCS-36 MACRO ASSEMBLER  This file edit by VB40
DOS 7.10 (046-N) MCS-96 MACRO ASSEMBLER, V1.3

{lsource FILE: 1.03
& JloBUECT FILE: 1.0bi
CONTROLS SPECIFIED IN INVOCATION COMMAND: <none>

LOC OBJECT STMT SOURCE STATEMENT
1 STITLE(This file edit by VB40 ')

2 $PAGEWIDTH(120)

3 $NOSYMBOLS

4 $PAGELENGTH(40)
5 $LIST

6 $INCLUDE(8038.INC)
7

8 : i
=1 9 ;8098.INC DEFINITION OF SYMBOLIC NAMES FOR TI|.
=1 10 : 8035,8097,8098 NOT USED IN 80C196KB,80(
=1 1 ; Copyright INTEL Corporation 1983,1990 i

C

=112 ; Copyright KMITL 1995,1995

=113 ;

% =114 :

i =1 15 ;THIS INCLUDE FILE USE WITH MONITOR KMITL_S}:
» =1 16 7 i
L =1 17 ;* BOIBSFR's

% =1 18 ;% LA
|| oooo =1 13 RO EQU OOH:WORD :R ZEROREGIY"

0002 =1 20 AD_COMMAND EQU O02H:BYTE ; W
0002 =1 21 AD_RESULT_LO EQU O2HBYTE :R
0003 =1 22 AD_RESULT_HI EQU O03H.BYTE ;R
0003 =1 23 HSI_MODE EQU O3HBYTE : W
0004 =1 24 HSO_TIME EQU O04HWORD ; W

P
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1y Assembler Mo luisznaudisiidaais $1uau 3 Mdaonosiie 1dasil

» MCS-96 Low cost In-circuit Emulator

: 1 -
$PAGEWIDTH(120)
$NOSYMBOLS
$SPAGELENGTH(40)
$LIST
$INCLUDE(8098.INC) %

CSEG AT 2018H

CCB: DCB 35H

CSEG AT 2080H p |

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H
LDB BXL #00H 5
LD SP.#8000H L

CTRLB255: STB AXH,3[DPTR] .
DJNZ AXL.CTRL8255

START: LDB AXL.#00H
LOOPT: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJINZ BXLLOOP1

LDB AXL H00H
LOOP2: STB AXL1[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL.LOOP2

B R e R R W T h e R

AN 4.19 uaAuNY Assembler Hazaulsznouvesiidaniely
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457 mde Asm96 lilumsueausuuaes Tsunsuiddaianneg it

Y01a11UY Object File

MCS-96 Low cost In-circuit Emulator

$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: [3]:] 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH,#80H
LDB BXL,#00H
LD SP,#8000H

CTRL8255: STB AXH,3[DPTR]
DJNZ AXL CTRL8255

START: LDB AXL HOOH
LOOPT: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL LOOP1

LDB AXL #00H
LOOP2: STB AXL.1[DPTR]
INCB AXL
CALL DELAY
DJNZ BXLLOOP2
R R R R o e

MNN 4.20 1LAAIN3 1FUAITI ASMO6

Assembler 'Finised

y 1 { . ' o ' J d Qy
M 4.21 naaanhaesiuda 1qg g Idihmsueausuuassias aduuda

st

= % 3 vyq @ — ¢
NINN 4.22 llﬁﬂﬁﬂu’]ﬂ’m‘ﬂlmﬂ&lﬂaﬂl%ﬂi1UNa‘U@ﬂﬂ’]5HﬂfﬂmﬁJl‘Uﬁ@5
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458 mids oH 1¥lumsuawdudoyauny Object File #ldvnmsuoauay

[

o { o 1
waos IWsunsunmadsianneg iuududoyauuy Hex File

FTI
$PAGEWIDTH(120)
$NOSYMBOLS

$PAGELENGTH(40)

$LIST

$INCLUDE(B098.INC)
CSEG AT 2018H
CCB: DCB 35H

CSEG AT 2080H b

LD DPTR,#0200H
LDB AXL HODH

LDB AXH, #80H
LDB BXL,#00H W
LD SP_#8000H e

CTRLB8255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL HOOH ;
LOOP: STB AXL[DPTR] o

INCB AXL
CALL DELAY .
DINZ BXLLOOP1 .

LDB AXL #00H %5
LOOP2: STB AXL.1[DPTR] :
INCB AXL

CALL DELAY

DJNZ BXL.LOOP2

e

MNN 4.23 uanans 1FaufIds ol

M 4.24 uananhaeiudadg s Idhmsuasutudoyauuy object Fite T

. 2 2 9
Lﬁu Hex File t@3aauLnn
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4.5.9 MY Auto IINNUMUATI ASM6 Lag OH MURIAY NUUIZHRING

v @ U

v . <o o !
Down Load Yoyauuy Hex File ¥04lsunsunmaswannegluvmziu snnieslylas

a [ 1 o a Ia o @ wa
ﬂﬂlJW’llﬂﬂ;"l‘l]UQﬂu'JUﬂ'J’]ll%'l‘UfNﬂut“]f’éJiﬂﬂﬂgmmﬂiIﬂU@ﬁTUNC‘l

& MCS-96 Low cost In-circuit Emulator

;PEA;EMDTH[QO)

$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(B098.INC)

CSEG AT 2018H
CcCce:  DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL H00H
LDB AXH,#80H
LDB BXL.#00H
LD SP_#8000H

CTRL8255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL #00H
LOOP1: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP1

LDB AXL_#00H
LOOP2: STB AXL1[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP2

AR

v W

M 4.26 uaaaniA191unN3 Down Load Y03auy Hex File vo3 T1lsunsuiimidawan

1 3 A a @ ' o a J
ﬂgclummzuu ‘O']ﬂlﬂﬁﬂ\?‘lllIﬂiﬂﬂl"ﬂ')maiﬂlﬂU\ﬂﬂu'.]ﬂﬂ'.]']ll‘lnﬁlﬂﬁﬂll”m!ﬁﬂi
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my Run dmuagiuvumsmhanvesids Go Tasawnsaidengtuvylaild
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nnNanue 6 JuVy nenedueldaeil

% MCS-96 Low cost In-circuit Emulator

$TITLE(This file ¢

$PAGEWIDTH(1Z
$NOSYMBOLS
$PAGELENGTH
$LIST

$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH,#80H
LDB BXL H#OOH
LD SP.#8000H

CTRL8255: STB AXH 3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL HOOH
LOOP1: STB AXL [DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP1

LDB AXL #OOH
LOOP2: STB AXL1[DPTR] Y
INCB AXL -
CALL DELAY
DJNZ BXL.LOOP2

NN 4.27 HAAINY Run
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4 a J ¢ a a
4.5.10 Run Tugimuy Go iendnmndidongduuuiilums Run Sumesindyi

4 a o o 4 Y 1 @ @
wosvzisuinumuidveslsunsugmres Taoldmwesdnivlsunsy waziwsawne

' 4
wiivivles Aoy luvmziiu

Ikmu:rms file

$PAGEWIDTH(1
$NOSYMBOLS

$PAGELENGTH
$LIST
$INCLUDE(8098.INC)
CSEG AT 2018H
CCB:  DCB 35H
CSEG AT 2080H
LD DPTR. H0200H ]
LDB AXL H00H i
LDB AXH,#80H &
LDB BXL,HOOH 8
LD SP.#8000H L\%
CTRLB255: STB AXH 3[DPTR] o
DJNZ AXL CTRLE25S .
.
START: LDB AXL #00H W
LOOP1: STB AXL[DPTR] .
INCB AXL &
CALL DELAY ¥
DINZ BXL LOOP1
LDB AXL HOOH "%
LOOPZ STB AXL1[DPTR] %
INCB AXL
CALL DELAY
DINZ BXL LOOP?
ST RN R TR " S

= o T EE————
MNN 4.28 uamansimualioumesindyames Run Tugiiuy Go
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A a Jd A dy a Ia
4.5.11 Run Tugduwy Go forever tiioaanundiaengiuuuiilums Run dumesna

a J o a Jd @ J a o o w
DULAADIICNINIGIAD YT A1UBIUUTANY Wi D3 LHAZLIUNIIUNUR 1ﬁ€11é)ﬂﬂiuﬂ51l

' v
g3 Taoldmvesdniulsunsuntogluvaeiy

$PAGEWIDTH(1Z:
$NOSYMBOLS |
$PAGELENGTH( !
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H o
LDB BXL #00H i
LD SP.#8000H &

CTRL8255: STB AXH.3[DPTR] E
DJNZ AXL.CTRL8255 %

START: LDB AXL HOOH %

LOOPY: STB AXL[DPTR] -
INCB AXL i
CALL DELAY
DJNZ BXL.LOOP1

LDB AXL H00H 9
LOOP2: STB AXL.1[DPTR] i
INCB AXL i
CALL DELAY
DJNZ BXL.LOOP2

s e e T e e R

d' o Ya da A o
NN 4.29 uaInsnmualvioureasnadynes Run 131uuy Go forever
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4 a o dy
4.5.12 Run Tugduwy Go from... iiloadnundidengiuuuil Tasunsy ICES098 9y
Y o [ Y 9Yq ¥ o A Y ciil 4?’ a da
Aanthandmsvlddlsdmuameanasasudundssmsium lums Run duwesng

=1 I'd ° ' v @ Yt 4 " w a Y Ao 9
Bytalﬂﬂiﬂz‘i’l'lﬂ"l‘iI‘Haﬂﬂﬁlﬂﬂﬂ?u‘ﬂIﬂﬁLlﬂ’illcl‘ﬁllﬂTWﬂﬂlJLL’t)ﬂuﬂifTLﬁlJﬂu‘Vlﬂ'l‘Huﬂ'l’J Hag

a ° o o o 9 @ St 1 3
suhanumuidaves lsunsugaes Tavldmveuusansotivinesniiogluumziiu

ETITLE[’THs file

$PAGEWIDTH(
$NOSYMBOLS
$PAGELENGTH

$LIST
$INCLUDE(8098.INC)
CSEG AT 2018H
CCB:  DCB  35H
CSEG AT 2080H . *

LD DPTR,H0200H M
LDB AXL #00H
LDB AXH,#80H

LDB BXL H00H F&
LD SP,#8000H 8

CTRLB255: STB AXH.3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL HOOH
LOOP1: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP1 "

LDB AXL #00H
LOOP2: STB AXL1[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL.LOOP2

W w L B

X ~ (Q - " 0' e - - " - ——
M 430 uaasmsimualioumesnadyamos Run Tugiuuy Go from...
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% MCS-96 Low cost In-circuit Emulator

$PAGELENGTH(40)
$LIST
$INCLUDE(80S8.INC)

CSEG AT 2018H ;
CCB:  DCB  35H
CSEG AT 2080H W
LD DPTR.#0200H r
LDB AXL #00H %
LDB AXH, #80H

LDB BXL,#00H |
LD SP_#8000H ,

CTRLB255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255 %

START: LDB AXL.HOOH
LOOPT: STB AXL [DPTR]
INCB AXL
CALL DELAY
DJNZ BXL LOOP1

LDB AXL #OOH

LOOP2: STB AXL[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL.LODOP2
TR . g‘“ﬁ& . fgg

2NN 4.31 wanantnandmsu g lFsmuateauasaisudundssms lunsaiaenly

U

a Ia o
Supsnndyames Run Tugiuuy Go from...
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4 a Jd dy
4.5.13 Run u3duvy Go from... forever ioadnundidongduuuil Tilsunsy
Y 1 o w9 YYq Yo 4 & 3
ICE8098 azitlanihandmsvlidldsmuaueauasasudundsansduin lums Run

a da o 4 o 1 @ @ = [ A ~
't’)UL“]SE]iﬂﬂﬂuvlﬁlﬂﬂs‘ﬂzﬂ'lfnﬁi'ﬁaﬂﬂ'HlfNﬂ'JuUTﬂﬁllﬂﬁllclﬁilﬂTLWTﬂULl@ﬂLLﬂﬁﬁL?UﬁuW

o Y o a da % J A o o w o
ﬂ’muﬂhh, mMsnassmMusausansstvines l!az&i117]']\3']1-!9']'lﬂJﬂ'\ﬁQ‘UﬂQTﬂﬁuﬂSllgﬁquﬂﬁ

|ETITLE[‘This file ¢

$PAGEWIDTH(1:
$NOSYMBOLS
$PAGELENGTH(
$LIST : o
$INCLUDE(8098.INC) b
CSEG AT 2018H
CCB:  DCB  35H x
CSEG AT 20804 )
LD DPTR.#0200H
LDB AXL.#00H e
LDB AXH, H80H i
LDB BXL,#O0H i
LD SP.#8000H L
CTRLB2SS: STB AXH,3[DPTR] k.
DJNZ AXL CTRL8255 g"‘
START: LDB AXL #00H "%
LOOP?: STB AXL [DPTR] k|
INCB AXL i
CALL DELAY #
DJNZ BXL LOOP1 K\g
LDB AXL #OOH g
LOOP?2: STB AXL.I[DPTR] s
INCB AXL il
CALL DELAY .
DJNZ BXLLOOF2
M e B R R R R R e e e

oS, . m——— - LB BBEE
MWN 4.32 uaraamstivua Iauesnndyames Run Tugiuuy Go from.. forever
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$LIST
$INCLUDE(8038.INC)

CSEG AT 2018H
CCs: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H
LDB BXL #00H
LD SP,#8000H

CTRLB255: STB AXH.3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL #00H
LOOP1: STB AXL [DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP1

LDB AXL #00H
LOOP2: STB AXL1[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP2

e

v

a da o
DULFDINADYLALADT Run ”lugﬂxm‘u Go from...forever

e
Apams lunsaliaenlv
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'’ = & b4
4514 Run luguiwy Go from... till... ilendnundidengtuuuil Tusunsy

ICE8098 szilanihdndmivliglddmuaueauasaSudu uazdmuausainsagaimo

a 4

o g a da ° ' v W
ﬁﬂ\iﬂTﬁﬂQﬂw’]\ﬂuﬁluﬂJ’l 1ums Run ﬂul‘ﬁﬂiﬂﬁﬂn&ﬁlﬁﬂii]zﬂ‘lﬂ’lﬁiﬂﬁﬂﬂ’lﬂlﬂﬂﬂ']uu

Y

1 " @ a 4 o o @ o w H
Tsunsuldiswmnuueauasmsudunimua 13, smsamsanestiiimesssu 15 1%

iawihiuueamsagamoidesmsnyahiau uazisuhaumuides lsunsugmaes

$NOSYMBOLS
$PAGELENGTH(
$LIST| s
$INCLUDE(8098.INC)
CSEG AT 2018H
i
CCB: DCB 35H )
"
CSEG AT 2080H X
LD DPTR. #0200H o
LDB AXL HOOH ;
LDB AXH,H#80H %
LDB BXL#O0H
LD SP,#B000H &
CTRLB255: STB AXH,3[DPTR] ;
DJNZ AXL.CTRL8255 4
START: LDB AXL HOOH "
LOOPY: STB AXL[DPTR]
INCB AXL E
CALL DELAY
DJNZ BXL.LOOP1
LDB AXL,#OOH @
LOOP2: STB AXL1[DPTR] W
INCB AXL i
CALL DELAY
DJUNZ BXLLOOP2

.

Y

T

‘:' - - yq . ey - d P - - .
NINN 4.34 memsmwuﬂwauwmnmwamas Run "lugﬂu‘uu Go from.. till...

T N N S N M T N T N P e S N
SR )




CS-96 Low cost In<cucun__§m_ulag_pl

$PAGELENGTH(40) :
$LIST B
$INCLUDE(8098.INC) |

CSEG AT 2018H

CCB:  DCB  35H

CSEG AT 2080H p

LD DPTR_#0200H

LDB AXL H00H )

LDB AXH_H#80H

LDB BXL.HOOH ;-

LD SP,#8000H i
CTRL8255: STB AXH,3[DPTR] i

DJNZ AXL CTRLS255 M
START: LDB AXL HOOH
LOOP?: STB AXL[DPTR] %

INCB AXL 4

CALL DELAY

DJNZ BXLLOOP1 k.

LDB AXL HO0H P
LOOP2: STB AXL1[DPTR] '

INCB AXL

CALL DELAY

DJNZ BXLLOOP2

i »g\ = RA%\& ‘}5\ %Kﬁ:ﬂ\%{‘ *i% »% ,‘% “’%“h = 3 % ‘}& ‘& % “&( \v& \Lﬁ éﬁ o “V‘ \’}z \V@E‘ n“y \%»ﬁ nt}

awii 435 uaasmhiadmsuliglddmuaueauasaisudu uazdmuaueansagaie
Y o A Ya da A .4
Apsmsnyaau lunsaiden idusesnndyames Run Tugiuu

Go from...till...
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p A a L= dy
4.5.15 Run lugduvy Go from... till...or... iondnundidengtuuuil Tusunsy
Y 1o w q¥Y9 Yo a9 o v
ICE8098 willamiandmsuliglanmuauoauasaiudy uazdmuaueamsagay
° o "oA o 4 a da o o
i 2 dumisidesmangaiaudun lums Run SumesnndyamesazinmsInas
1 v @ Y ' v A Y Ao b4 o Y 4
Avasdnivllsunsulviiawhnuueaussasuduindmua 3, mmswawsanenivives
o o A Yt 1 ' w bY o o " Ay o
@i 14 waz 15 WilsehduueamsTgamesiua 2 dumishdesmsvgamam uaz

a [3 o w o
lﬁll‘YnQ’lu@nllﬂWﬁ\?‘U'ﬂQIﬂﬂ!ﬂillgﬁl“ﬁ@i

MCS-96 Low cost In-circuit Emulator

$TITLE(This fil

$PAGEWIDTH(
$NOSYMBOLS
$PAGELENGT
$LIST

$INCLUDE(8098.INC)

CSEG AT 2018H
CoB:  DCB 3H
CSEG AT 2080H b

LD DPTR.#0200H
LDB AXL #O0H

LDB AXH #80H ;
LDB BXL #00H L
LD SP.#8000H

CTRL8255: STB AXH 3[DPTR] *
DJNZ AXL.CTRL8255 |

START: LDB AXL #H00H 4
LOOPT: STB AXL.[DPTR] o
INCB AXL :
CALL DELAY
DJNZ BXLLOOP1

LDB AXL#00H i
LOOP2: STB AXL,I[DPTR] .
INCB AXL

CALL DELAY
DJINZ BXL LOOF2

7 e % :f; W @ o #« };’ &% T ﬁ& % % é§*¢ »’) o o

. o a ‘ Ia 4 .
MW 436 uaasmstmualiduresnavyames Run Tugiiuy Go from.. ll...or...



% MCS-96 Low cost In-circuit Emulator

$INCLUDE(8098.INC}
CSEG AT 2018H
CcCs: DCB 35H |
CSEG AT 2080H

LD DPTR.HO200H
LDB AXL #0OH
LDB AXH #80H
LDB BXL.#00H
LD SP.#8000H

CTRLE25S: STB AXH,3[DPTR]
DJNZ AXL CTRLS255

START: LDB AXL.#00H
LOOPT: STB AXL [DPTR]
INCB AXL
CALL DELAY
DJNZ BXLLOOP1

LDB AXL #O0H
LOOP?: STB AXL.1DPTR]
INCB AXL i
CALL DELAY :
DJNZ BXLLODP2 5

o e w e

7

M 437 naasmhandmsuTadldsmuaneauasaisudu uagdmuaueamsagaii
o ) VoA 9 o o A ya da a L4
$uau 2 dumsndeamsngahiau Tunsdiidenliduresindyames Run

Tugduuw Go from.. ll...or...
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[

¥ 4 o o u./ a qy
1113 Breakpoints e lulszneudeiidanie s 3 Sdaeneiuneldsail

CS-96 Low cost In-circuit Emulator

3k

STITLE(This file edit by ; ,
$PAGEWIDTH(120) |
$NOSYMBOLS
SPAGELENGTH(40)
SLIST
$INCLUDE(B0S8INC)
CSEG AT 20184 »
CCB: DCB 35H
CSEG AT 2080H
LD DPTR_HO200H
LDB AXL HOOH
LDB AXH,H80H :
LDB BXL,#00H b
LD SP.#8000H
CTRLB255: STB AXH 3DPTR]
DJNZ AXL.CTRLE255 ,
START: LDB AXL H00H
LOOPY: STB AXL [DPTR) %
INCB AXL i
CALL DELAY
DJINZ BXLLOOP1
LDB AXL #00H
LoOP2 STB AXL1[DPTR]
INCB AXL
CALL DELAY
DJNZ BXLLOOP2 %

Tl e & o R e LR N CRCROWTRTR TR RO TR

WA 4.38 1LAAUNY Breakpoints
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4.5.16 M9 Setup...(Breakpoints) 1¥dMSuuanIn1 wiommswlasuulasd
& s & 4 a Lt 0 &
vouvsanestiwies ey luvaziiu eadnunanfideii Tsunsy 1CE8098 vxiila

Y Y Yq Yo ) o ° Y =<
‘H‘NTGI'NGL'HP‘J‘1‘UﬂTWuﬂltﬂﬂlﬂiﬁ‘VIﬂﬂ\?ﬂ'ﬁﬁ&!ﬂ‘ﬂ'l\?']u IﬂUﬁ'llﬂiﬂﬂ']ﬁuﬂ"lﬂq%f!ﬂﬂﬂ 16

AU

$TITLE(This file edit by

$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
susT|
$INCLUDE(8098.INC)

e

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR, #0200H
LDB AXL #00H \4
LDB AXH, #80H
LDB BXL #O0H %
LD SP.#8000H i

CTRL8255: STB AXH,3[DPTR] N
DJNZ AXL.CTRL8255 ™

START: LDB AXL #00H
LOOPY: STB AXL [DPTR]
INCB AXL
CALL DELAY A
DJNZ BXL.LOOP1 i

LDB AXL,H#O0H Ny
LOOP2: STB AXL,1[DPTR] i
INCB AXL

CALL DELAY
DJNZ BXL LOOP2

T S {:&: ,,75{ "}, \w?: T ffég = *}‘%’/ " T JN&; o *\ \MQ Qt‘iﬁ; \%@ %&VN% £ % N T 5

NN 4.39 Laaam s 15U Setup. ..



$STITLE(This file edit by VB40 ) ]

$INCLUDE(8038.INC)

! Breakpoints E3

$PAGEWIDTH(120) e LR St
SNOSYMBOLS 2080 % : (
SPAGELENGTH(40) S 2000 [ Rt o000 8- Rt 0000 [ Ereoooo
SLIST Iv Eiuf20a5 v Ectoooo v Eiloooo v ETkd o000 8

I~ Eli242083 [8v i 0000 v Edlloooo [ EXER 0000 f§

CTRL8255:

START:
LOOPT:

LOOP2:

CSEG AT

ccB: DCB 35H

CSEG AT

LD DPTR_#0200H
LDB AXL #OOH
LDB AXH,#80H
LDB BXL #00H
LD SP,#8000H

STB AXH,3[DPTR]
DJNZ AXL CTRL8255

LDB AXL HOOH
STB AXL[DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP1

LDB AXL #OOH
STB AXL.1[DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP2

G

& v Y 1 g Yyq Yo
MNAN 4.40 uapanteen Mg lsimuanoams e

2018 B~ Ehednooo (v Elirdoooo Bv Rl oooo [V Eik o000 |

NABIMIHYANIIY



83

v
It o @ o

4.5.17 A3 Disable all (Breakpoints) ioaanundffmidail suwesnndyiames

o a 1 Y (5 Ao ' :;l o S 1
gimssnianAnusanes Uiesnanuaniieg luvaziiuivue: uazdlyansasend

@ Jd Y Yt a o w . = ;’f 4
LUEﬂW@UUﬂLN@SMﬂ%ﬂHv[ﬂ@ﬂiﬂﬂﬂﬁﬂmT NANEY Disable all 2NATINUY

$TITLE(This file edit by =3
$PAGEWIDTH(120)

$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8038.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL,#00H
LDB AXH #80H
LDB BXL,H#00H
LD SP.#8000H

CTRL8255: STB AXH,3[DPTR)
DJNZ AXL.CTRL8255

START: LDB AXL #OOH
LOOP1 STB &XL,[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP1

LDB AXL.#HO0H
LOOP2: STB AXL.1[DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP2

Bl 50w B % % W % ¢ @ =

WE R R E e R

MNN 4.41 1AM 1597UA1d9 Disable all



CTRL8255:

START:
LOOP:

LOOP2:

LDB BXL,#O0H
LD SP,#8000H

STB AXH,3[DPTR]
DJNZ AXL.CTRL8255

LDB AXL HOOH
STB AXL,[DPTR]
INCB AXL

CALL DELAY
DJNZ BXLLOOP1

LDB AXL #00H
STB AXL[DPTR]
INCB AXL

CALL DELAY
DJNZ BXL.LOOP2

STITLE(This file edt by VB40) B
SPAGEWIDTH(120)
$NOSYMBOLS
SPAGELENGTH(40) s :
SuST i (eakpths ! %
NCLLIDEB098INC) I Elilooz0 [ ELbinooo [ B o000 [ Exedoooo | 5
CseG AT 2oteq JER204s @ EiEloooo B EiEloooo [ Edkdoooo Bt :
coe: oca son fid20s3 B EEloooo B Eaoooo {8 ERboooo
CSEG AT 2080H L 00% | lamm §_Enfoooo [ B3l | ‘
LD DPTR HO200H L
LDB AXL #0OH W
LDB AXH,#80H

_,;Jé& W > ;

B n R o e o R e SR R R e B

ot

M 4.42 naaanthana g ldamsaSenanusaneoivivesunldanulden Taoaanand

P o o
1 Check box ¥patsanasWines nasams l¥au
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' '
I o

' » v
4.5.18 Ma4 Delete all (Breakpoints) Wenananmaall auwa{ﬁmﬁgmmas’w

° ' @ 4 ;’,' P [ ;’,' ] a '
Minsavua uusanes ives ianuan i og Tuvaziiu  Tao'hiawisas ona uusa

wootiviiasu14au 1don

STITLE(This fle ecit by I,

$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8038.INC)

CSEG AT 2018H
CcB: DCB 35H
CSEG AT 2080H

LD DPTR. #0200H
LDB AXL #00H
LDB AXH.#80H
LDB BXL,#00H
LD SP,#8000H

CTRLB255: STB AXH,3[DPTR]
DJINZ AXL.CTRL8255

START: LDB AXL.HOOH
LOOP: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LODOP1

LDB AXL #00H
LOOP2: STB AXL1[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL LOOP2

3!@ A R TR W O B e e B e e R R B & L ¥

NN 4.43 1LAAINT 1F91UM T Delete all
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'
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o &7 " 9 o [ o @
4.5.19 Md3 Config (Setting...) 1 Ndms1idldnuldmmuanvazideaididay
@ :? o 1 < A Y a A g ] o ¥
aeil dwmidlasoneSvewludoyauemurund, uoawmsmsuduveiisauYoya
a“
s A a sq Y 2 Vo s
uaznINBEYNDIABYNINYBUATBI I Insneunumes N ¥ lumsieudefuues e
v
9 ' a @ ' a =
Tavdldazdoaszydoyaaen Tgndes Haziuee liawsoldnuduwesindymnes 14
= " a v 2 g 9 v 4 o o4 v
swazsamartisziuinny I lundudeyase “ICES098.INI”  waznnaseniEzulyau
v v
T1lsunsn 1CE8098 Talsunsuazviimseudeyaninuduil iesmuailu Configuration Y04

v ) ' ¥
Tlsunsuseh) dendnundimdai Tusunsuazilanthaligldsmuasvazidoanig

2an lana1n ldudn

$TITLE('This file edit by VB40 ') E
$PAGEWIDTH(120) B
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(B038.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR,#0200H
LDB AXL.#00H
LDB AXH, #80H
LDB BXL,#00H
LD SP,#8000H

CTRL8255: STB AXH,3[DPTR]
DJNZ AXL CTRL8255

START: LDB AXL HO0H
LOOPT: STB AXL [DPTR]
INCB AXL
CALL DELAY
DJNZ BXL,LOOP1

LDB AXL HOOH
LOOP2: STB AXL1[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL.LOOP2

"(fl % 8 B B E s v }:é P2 B B BB R D8 " B

—— —

NN 4.44 1LEAAINS 1FURITS Config (Setting...)




rData Memoty—-—f—- i %
| Start Address : 2060
~Serial Port -
N TP o
| & COM1: COM2: il
b
LD DPTR.#0200H
LDB AXL #0O0H
LDB AXH, #80H
LDB BXL.HOOH i
LD SP #8000H
CTRL8255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255
START: LDB AXL HOOH
LOOPT: STB AXL.[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP1
LDB AXL #0O0H
LOOP2: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL.LOOP2 i
T e ® B b & & B % 8 8 80 & 6 8 s vy e ey e e

~ by ' AHq YYq Yo o ' o = sl ‘ ' a
NINN 4.45 llﬂﬂQWu‘lﬂ‘]\j‘VﬂﬂWcl‘]fﬂ‘]ﬂuﬂ@n“ﬂu\i"lﬂﬁﬂﬂﬂsﬂ]a@llﬁuﬂlﬂu“allﬂﬁucﬂnua,

Q

LOANTATUAUVBINUIIANUTITOYD LAZUUIBIAYNOSADYNTUVDUATDA

lulasaounaunes nlFlumsiousenuuesaihmine
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4520 M09 Reset (Reset hardware, Software) 1HdM3USI¥aaTauSIaY

P v

s ada a g o @ S Ao & o
c]fa‘v\lms ﬂmmmﬂmmwﬂwmﬂﬁuiwmzwwmﬁwmuﬂﬂsuﬂ:m LﬁﬂﬂaﬂLUWﬁ‘ﬂﬂTﬂ’w

1 3 J 4 S A a wa
Tlsunsuazilamhairauaasiuaoumsiimaasauasuazsernsine 1WA 19U fiRa

BTITLE(This file edit by VB40 ) & ]
$PAGEWIDTH(120) i
$NOSYMBOLS 7
$PAGELENGTH(40)
SLIST
$INCLUDE(8038.INC)

CSEG AT 2018H

Cc.: DCB 35H

T

CSEG AT 2080H

LD DPTR_ #0200H
LDB AXL.#00H
LDB AXH #80H
LDB BXL #00H
LD SP,#8000H

CTRLB255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL.#00H
LOOP1: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXLLOOP1

LDB AXL,#00H g
LOOP2 STB AXL.1[DPTR] S
INCB AXL i
CALL DELAY 5%
DINZ BXL.LOOP2

W OH O % & 8 R

TR y Vg‘ \% \ﬁ:g ‘&é T ‘A;\W »%%x TR z =

.8
[

NN 4.46 LAAINS 1FNUAT Reset (Reset Hardware, Software)

Software & Hardware ese

A Y f4 o s s s
NINN 4.47 L!.ﬁﬂ\?ﬁ‘ll']ﬁ']\?‘ll?)ﬁlﬂﬂ@uﬂ"li51%@]815ﬂl1351lﬁ3°ﬁﬂﬂl&')5
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=n,

1wy Window melutszneuaiuiid 2 Mdaenesuieldn

MCS-96 Low cost In-circuit Emulator

$TITLE(This file edit by VB40 )

$PAGEWIDTH(120) 4
$NOSYMBOLS w
$PAGELENGTH(40) i
$LIST N

$INCLUDE(8098.INC)
CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H
LDB BXL.#00H
LD SP #8000H

CTRL8255: STB AXH.3[DPTR]
DJNZ AXL.CTRL8255

START: LDB AXL.HOOH
LOOP1: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXLLOOP1

LDB AXL, #00H
LOOP2: STB AXL1[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL.LOOP2

R R R R w W

MNWN 4.48 1AAINS 1F9ULY Window
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° q‘,l 4 a o @ dy o J
4.5.21 @3 Data, Registers [oaanundnmidail TUsunsuszshmsidanthsia

A Y A a 9 ' o 9 aa o a da
wonaas, udlvnienfdsundasdeyamolumizsnnuideyauazssamesvesdumosan

=Y (‘3 [ " v w @ dy aa L)
dyrawmasvuN laun AniuTUsunsy , M%auen uagssmmesmuaasaoius lsunsy

$5-96 Low cost In-circuit E

96

STITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NDSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H i

LD DPTR#0200H .
LDB AXL HOOH "
LDB AXH #80H o
LDB BXL H00H

LD SP.#8000H W

CTRLB255: STB AXH,3[DPTR]
DJINZ AXL.CTRL8255 Ny

START: LDB AXL #00H |

LOOPI: STB AXL[DPTR] 4
INCB AXL L
CALL DELAY
DJNZ BXLLOOP1

LDB AXL #00H
LOOP2: STB AXL.1[DPTR]

INCB AXL

CALL DELAY

DJNZ BXL LOOP2
A

NN 4.49 udaIm 3 1991UM T3 Data, Registers



MCS-96 Low cost In-circuit Emulator

$TITLE('This file edit by VB40 )

$PAGEWIDTH(120)

$NOSYMBOLS

$PAGELENGTH(40)

$LIST

$INCLUDE(8098.INC) el
CSEG AT 2018H i
CCcB:  DCB  35H S‘.53*
CSEG AT 2080H
LD DPTR.#0200H
LDB AXL #00H b
LDB AXH,#80H ;
LDB BXL #O0H g

LD SP,#8000H

02 24 B1 00 1A B1 80 1B B1 00 1C Al 00 80
24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
EO IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

. 4 1 ' o a d a Ia , 4
MW 4.50 uaasntivinavosmitennuideya uazismnesvosdusesnadyames
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o

v " ' v v
4522 M1d9 About... Wenanundnmaan 1Usunsuszidlantaefinaase

azouaneINy 15Ny ICE8098

$TITLE(This file edit by VB40")
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #OOH
LDB AXH,#80H i
LDB BXL, #OOH i
LD SP,#8000H ;

CTRL8255: STB AXH,3[DPTR] i
DJNZ AXL.CTRL8255

START: LDB AXL HOOH i

LOOPY: STB AXL[DPTR] |
INCB AXL i
CALL DELAY E
DJNZ BXL LOOP1 e

LDB AXL H#00H i
LOOP2: STB AXL[DPTR]
INCB AXL
CALL DELAY
DJNZ BXL LOOP?2

MNN 4.51 Llﬁﬂiﬂ'ﬁ‘l‘]ﬂflﬂ'}uﬁTﬁﬂ About...
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- E1
STITLE(This file edit by VB4D ) =]
$PAGEWIDTH(120) BB
$NOSYMBOLS >
$PAGELENGTH(40)

SLIST

$INCLUDE(8038.INC)
CSEG AT 2018H Y
Cca: bee 3N MCS-96 Low cost In-circuit Emulator : : 3! ﬁ
CSEG AT 2080H
LD DPTR,#0200H
LDB AXL #00H b
LDB AXH,#80H - ;
LDB BXL #00H Mﬁ}
LD SP,#8000H

CTRL8255: STB AXH,3[DPTR]
DJNZ AXL.CTRL8255 e

Copyright (c) SCHOOL OF GRADUATE STUDIES

START: LDB AXL #00H

LOOP1: STB AXL[DPTR] KING MONGKUT' S INSTITUE OF TECHNOLOGY LADKRABANG
e Dec. 311397 Version 10
DJNZ BXL LOOP1
LDB AXL HOOH t*%&

LOOP2: STB AXL.1[DPTR]
INCB AXL
CALL DELAY

DJNZ BXLLOOP2
ETATRTATETRTATETR RO e e e

NN 4.52 LAAINIINAVDIT 08BN D 1151NT1 ICES098

o a Ia o
4523 N30V Status : IHuaAIANIZMIMNUVEBUDIAADYIAIMDT Usznou
v @ dy
AW 3 TA1ITAIY
= v L /o A ¢ v o & vg ¥
- ANIZIATOUNTOU (Ready) TNz UBUYRINADYIAMBOT V20T UMITIVDIR 14
o dya Ia do @ o o W
- 401U (Run) Tuanziidugesnndyawmesmasiinumumdvesd 1y
- AAITNYANMININU (Break at address...) WolmMsMmnuasaLAIATE 1AL
a Ia = o o = ~ ya da A o °
puUIRINAdYIANETMINUINDIBARI ANTZY LIBuIresnndyames 1zngaiau nseu

' v
Status : szuAAIRWMIVRILRAIATARMgATTU I 1dns 1
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' ' '’ ¥
4524 M3 Down load ionanundnfuil Tusunsu ICES098 azvmsdanity

v W '

9 e ' o <4 Y ] o
Hoyauuy HEX vosTilsunsuiididanannegiuwesaeynsy luiny 13 lunissanusdves

a Ja A 4
DULFDINADULOLADI

[$TITLE(This file ecit by VB4D)
$PAGEWIDTH(120) :
$NOSYMBOLS
$PAGELENGTH(40)
SLIST e
$INCLUDE (8098.INC)
k.

CSEG AT 2018H

cce: DCB 3 f’

CSEG AT 2080H iy

LD DPTR.#0200H

LDB AXL#OOH

LDB AXH,#80H

LDB BXL,#00H

LD SP.#6000H

TS,
i

A

Data Memory

FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF

:‘1
AFAA
k]

- 9 ' Y o ~ Y vy
NN 4.53 1@AIN15 199711)3 Down load vl dunaNn1i1A13 Data Memory Yoyaniulu

4
HUWANUDT ﬁmﬁlu FFH Y1941 ua

Down Load HEX file to vln-cilcit ulorrd : “

! Y 1 @ Yy a wa y a I
M 4.54 1AAINTIA19UDIVUABUNIT Down Load NiF 19@091iian iendnundn

ﬁu Down Load



¥ MCS-96 Low cost In-circuit Emulator

1.a96

$TITLE('This file edit by VB40 )
$SPAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)

$LIST

$INCLUDE(8098.INC)

LD DPTR,#0200H
LDB AXL,#00H
LDB AXH #80H
LDB BXL #00H
LD SP.#8000H

02 24 B1 00 1A
24 03 1B EO0O 1A
E0 1IC F6 B1 00
F5 B1 00 1A C7

cC: DCB 35H

CSEG AT 2018H

CSEG AT 2080H

B1
F3
1A
24

80 1B
B1 00
C7 24
0

1A

B1 00
1A C8
01 1A
C6 24

- 2080
. FBFE
S
1011

S o da ' ‘ [ ~ 1
MW 4.55 Lananadwsh 199105 1969111)1 Down Load d41na#iii@1 Data Memory

v

Wy

doyamelunisanuinzuasunn FRH dudoyavesTusunsuidl4ids




96

°o W 4 a S sﬁya Ja a 4 a o o W
4.5.25 ma3 Go lﬁﬂﬂﬁﬂln']ﬁﬁljnu DUIYDINADUAADIISLTUMINIUMUATIVDI

d'al Yo @ w ll & o z d? Y o
Tsunsunglesrdsimueg cm;*ﬂu.‘1J‘1JGU'ean's"m»amuui)z‘uuﬂgﬂ*ﬂfmfnwmmtflusmgi

Y

Run Tﬂﬂéi%

CS5-96 Low cost In-circuit Emulator

STITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H

CeB: DCB 35H

CSEG AT 2080H

LD DPTR.H0200H
LDB AXL #00H
LDB AXH,#80H
LDB BXL #00H
LD SP #8000H

02 24 B1 00 1A B1 80 1B B1 00 1IC A1 00 80
24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
EO IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

NN 4.57 HAAIAIDYNNNIANITMTHYAN TNNUVRIDUITRINADIIANDS i Tdau

e Go T 3uUVMSMONUILY Go forever 1A% Go from... forever ATNEIAL
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4526 A3 Continue [BIMIMHUAILTALOANTE LAZBUITDINADYIAMDS 1
o w ° ' 3 a da = o °
NUIAIMAY o Aoy Suwesiadyamesvzngaia molunsey Status : 9y
uasiumisvenpARTaingAM L diod ldnudesnmsdalisumesindyamesii

' < o v a Il s a Ja a L= A o
agie lagunsomld Tasmsadnundftlu Continue BuisesnndymmesnazisuiY

. ' v v
mumdaveseamsanrya 19 tazezngamsMusnase o durisueausaLeamIa
a0l

1.a96

$TITLE(This file edit by VB40 ) @;
$PAGEWIDTH(120) : B
$NOSYMBOLS

$PAGELENGTH(40) L
$LIST

$INCLUDE(8098.INC)

CSEG AT 2018H
ccs: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL,#00H &
LDB AXH #80H .
LDB BXL.#00H -
LD SP,#8000H :

00 02 24 B1 00 1A B1 80 1B B1 00 I1IC A1 00 80
C7 24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
3 EO 1IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
1C F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

MW 4.58 1a9aNs 19 uA T Continue FUNANNTOU Status : ILUAAIRUINUIYDA

LOAATANMAINYADY



» MCS-96 Low cost In-circuit Emulator

Lontinue

$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$SPAGELENGTH(40)

$LIST

$INCLUDE(8038.INC)

CSEG AT 2018H
cce:  DCs 35H
CSEG AT 2080H
LD DPTR.#0200H

LDB AXL #OO0H

LDB AXH #80H

LDB BXL #OOH
LD SP,#8000H

MW C7 24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
| P0ADE 28 36 EO 1C F6 B1 00 1A C7 24 01 1A 17 1A 28 28
B0% E0O 1C F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

o 4 o @A a I [ ~
MNAN 4.59 LAAINAANTLIBAANMNTNW Continue FUNATNNTO Status : WHAAITN

U A a Ida Ja o o @ 1
Run HUAD aummﬂmgmmaﬂmmdmmummm"lﬂ
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o Q” U dyd ! y ' d'
4527 M3 Start Address 1JuiiiTuaIu1/52NPUYOINIIAN Data Memory (/0

a o w dy Y o [ Y Yo o 1
ﬂﬁﬂlil'lﬁ'ﬂﬂ']ﬁﬁuiﬂﬁllﬂill ICE8098 ﬂZLﬂﬂﬂu’mTﬁfﬂﬂiUiﬂm‘]fﬂ'lﬁuﬂﬂﬂlﬂu\ulﬂﬂlﬂiﬁ

a ¥ ' o a da A ¢/ & vayy
Liuﬂuﬂﬂqmﬂy‘aiuﬁu'JUﬂ'J’]lﬁ]']ﬂ']UGlu‘UﬂQf)ul"]fﬂiﬂ@‘lﬂlﬂ!mmﬂi %Q@i‘ﬁﬂﬂ@ﬂ‘liuﬁﬂﬁﬂu

L v y o ¢
111919 Data Memory Iﬂﬂf’nlﬂﬁﬂ!lﬁﬂﬁﬂl@y‘aqﬂﬂﬁqag 64 "hJGI

£ MCS-96 Low cost In-circuit Emulator

STITLE(This file edit by VB40)
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)

$LIST

$INCLUDE(B098.INC)
CSEG AT 2018H
ccs:  DCB 35H
CSEG AT 2080H
LD DPTR.H0200H
LDB AXL #00H

LDB AXH #80H
LDB BXL H00H

LD SP#8000H

Data Memory

02 24 B1 00 1A B1 80 1B B1 00 1IC Al 00 80
24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
EO IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

2080
8000

PN 4.60 LRI IFRIF9 Start Address 111111719 Data Memory
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$PAGELENGTH(40) »

SLIST

$INCLUDE(8098.INC)
CSEG AT 2018H LA
CCB:  DCB  35H

CSEG AT 2080H

LD DPTR.#0200H
LDB AXL,#00H -
LDB AXH #80H g
LDB BXL,#O0H T
LD SP,#8000H

=

02 24 B1 00 1A B1 80 1B B1 00 1IC A1 00 80
24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
E0O IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

A Y 1 o v g YV Yo o ' A v ¥ . '
NINN 4.61 uﬂmﬁmmammuiﬁN‘l%mwuﬂmnmuauemmmsmumawauﬁa‘luwmu

Y

° a da A o @ T zsy a Y o Y
mmmmaiummaumaiﬂm’ayjmmas 1um’Jt‘lmauuammmsuﬂumﬂuﬂﬁlmﬂu

1000H
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MCS-96 Low cost I_n-cilcunl Emulat

$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8038.INC)

CSEG AT 2018H
CCB:  DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #H00H
LDB AXH,#80H
LDB BXL #00H
LD SP.#8000H

Data Memory

20 FF 98 00 80 FF 4E 00 00 00 OO OO 00 0O OO0
00 00 0O OO OO OO OO OO OO OO OO OO OO OO OO
00 00 00 00 0O 0O 0O OO 0O OO OO 0O 0O OO OO
00 00 0O OO OO OO OO OO OO OO OO OC OO 0O OO

M 4.62 uaasdoyaluniiinie Data Memory ndanini ldvimstmuadumiwenmsa

Guduilu 1000H Taol¥81d9 Start Address
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' }4 v v
4.5.28 M4 Edit uiliudiuisznenveantiivng Data Memory fionanundiis,
3 v '
daiiTusunsy 1CE8098 szlamiindmivlddldimuaneansaunzdoyaiideenis
ud lvlumizennuimeluvesdumesfndyames Taedldaunsarmimsudludoya’ld

2 g
Asaaz 1 lua

ost In-circuit Emulator

$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
Ccs: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H
LDB BXL #00H
LD SP,#8000H

Data Memory

20 FF 98 00 80 FF 4E 00
00 00 00 00 0O 00 0O OO
00 00 00 0O 0O 00O OO OO
00 00 00 0O 0O OO 00 OO

@g@w

s

MWN 4.63 uanans 15ammds Edit Tuni1a19 Data Memory




SPAGELENGTH(40)
sLIST
$INCLUDE(8098.INC)

CSEG AT 2018H

CcCs: DCB 35H

CSEG AT 2080H
LD DPTR.#0200H

LDB AXL HOOH

LDB AXH #80H

LDB BXL.#00H

LD SP,#8000H

8 8 8 8

8 8 8 7

98
00
00

00

00
00

8 88 8

8 8 8 A

00

00
00

8 8 8 8
8 8 8 8

8 8 8 8

00 00
00 00
00 00
00 00

AN 4.64 uaasmhaedmSu IR ¥ muaneansa wazde

& a da a o W a1 @ o
ﬂammﬂ1&‘1umeaam%mmayjmmm mmumamquﬁ‘lumiuﬂ'lwayaw

ueAATa 1000H 910 80H (11 OFFH

a9 9 '
uammn15un"l°1ﬂunum

R
b4




5-96 Low cost In-circuit Emulator

$TITLE(This file edit by VB40')
$PAGEWIDTH(120)

$NOSYMBOLS

$SPAGELENGTH(40)

$LIST

$INCLUDE(8038.INC)
CSEG AT
ccs: DCB
CSEG AT
LD DPTR,#0200H
LDB AXL #00H
LDB AXH, #80H
LDB BXL, #00H

LD SP.#8000H

00 18

00 00
00 00

2018H

35H

2080H

4E

00

00
00
00
00

8 8 8 8

8 8 8 8

8 8 8 8

MW 4.65 LLAAIMIIA1 Data Memory naaninhmsud ludeyaiueanse 1000H Taold

A9 Edit
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o q’; U dyd 1 1 4 a a o
4529 Mda Fill 1fuiiiludmysznouvesntiiaie Data Memory iiiondnmdid
3 £ ’
daiiTusunsy 1CE8098 szilaniharsdmsvgldimuauennsaisudu, usansagare

a = ' ° a Ia
uazdoyaiidosmsdiouaslumianuiimeluvesdueesfndyanes

5-96 Low cost In-circuit Emulator

$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)

$LIST

$INCLUDE(8098.INC)

CSEG AT 2018H
Ccce: DCB 35H
CSEG AT 2080H
LD DPTR.#0200H

LDB AXL,#00H

LDB AXH,#80H

LDB BXL.#00H
LD SP,#8000H

FF 20 FF 00 00 18 FF 4E 00 00 00 00 00 0O 00 0O 2080
00 00 00 00 00O OO OO OO OO OO OO OO OO OO OO OO | 1800
00 00 00 00 OO 0O OO OO OO OO OO OO OO OO OO OO 0000
00 00 00 00O OO OO 0O OO OO 0O OO OO OO OO OO OO . 0000

MNN 4.66 uaaIns 159ufda Fill Tumii1a1a Data Memory



$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL,H#OOH
LDB AXH #80H
LDB BXL #00H
LD SP.#8000H

FF 00 00 18 FF 4E 00 00 00 0O
00 00O 0O 0O OO OO OO OO 0O OO
00 00 00O OO OO OO 0O OO 0O 0O OO OO
00 0O 0O OO 00O OO OO 0O 0O OO

8 8 8 8
8 8 8 8

|

{

M 4.67 udasninandmsuldgldsmuaueamsaisudu, ueamsagainieo uazdeyan
9 a ] ° a da A o Y v dy
avamseuas lumizennuimeluvesdumesnadyames ludetilitu

msWeudeya FFH 09 lumitoanusifiueansadiuviia 1010 aufa 101FH
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% MCS-96 Low cost In-circuit Emulator

$TITLE(This file edit by VB40")
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CcCe: DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #OOH
LDB AXH, #80H
LDB BXL.#00H
LD SP#8000H

2

Data Memory

00 00 18 FF 4E 00 00 00 OO0 0O 00 OO0
FF FF FF FF FF FF FF FF FF FF FF FF
00 00 0O 0O OO OO OO OO OO OO OO
00 00 OO OO OO OO OO OO OO OO OO OO

8 8 3 A
8
8 8 A 8

4 v Ja o o W . v
MNN 4.68 uaAIHaaNsN lannmshauvesdda Fill neluniiia1e Data Memory doyya

FENILPAATE 1010H 09 101FH iy FFH
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o @ oA Y 4 a S
4530 M@ Move uiiluainisznouveaniiiag Data Memory tionanmIdn

3 v
o @ A

MdsiiTsunsu 1CE8098 veitlanthdedmivliglddmuauennsasudu, ueamsaga

) ' o a da I 99 Y Y
Ny llﬁzllﬂﬂlﬂiﬂﬂa’mﬂ’]\'ﬁlﬂﬁﬁu'JUﬂ'J’]llﬂ"lﬂ’lﬂﬁluilE]Qf)ulcﬁﬂiﬂﬂ@gla!ﬂﬂi'ﬂNal‘]fﬂﬂﬁﬂ'lﬁ

Y

A Y g '
maﬂumwagaﬁ‘luﬂqu

-96 Low cost ln-c‘ucu‘n Em_ulalor

$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
ccs: DCB 35H
CSEG AT 2080H
LD DPTR.#0200H

LDB AXL #00H

LDB AXH #80H
LDB BXL.#O00H

98 00 80 FF 4E 00 00
FF FF FF FF FF FF FF
00 00 00 00 00 00 00

00 00 00 00 00
FF FF FF FF FF
00 00 00
00 00 00 00 00

00
FF
00 00 0O
00

NN 4.69 11AAINS 1FUAFTS Move 718 1unI1A19 Data Memory
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£ MCS-96 Low cost In-circuit Emulator

Move Data Memory

ELENGTH(40)

$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD DPTR.}#0200H
LDB AXL #00H
LDB AXH,#80H

mwi 4.70 ugasnthandmsuIidldsmuaneamsasudu, ueamsagais uazuoamsa
Vv
] o a Jda a o @ ' =1
Yanemavesmitsanuiinmeluvesduwesnadyames ludedisiiilums

4'1 9 9 d' 1 U =3 % d'
INADUIIYVDYANDYISHINULUDAIATH 1010H 83 101FH Ill]ﬂﬁllf]ﬂlﬂi’dﬂﬁ'lﬂﬂ'lﬁ‘n

AU 1030H



$TITLE(This file edit by VB40 ')
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
cce:  DCB 35H
CSEG AT 2080H

LD DPTR.#0200H
LDB AXL #00H
LDB AXH #80H
LDB BXL,#00H
LD SP,#8000H

FF 98 00 80 FF 4 00 00 00 00 00 00 00 0O
FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00 00 00 0O 0O 00 0O 00 0O 0O 0O 00 00 0O
FF FF FF FF FF FF FF FF FF FF FF FF FF FF

a ’ o JAy Y 9 o w Y v Y
MANN4.71 l!ﬁﬂQNaaWﬁV]Vlﬂ%‘lﬂﬂ'ﬁi‘lﬂ']u‘;]']a\? Move ﬂ]fﬂuﬂu]ﬁTQ Data Memory Voia

SENIUDAATE 1030H D9 103FH HAnilu FFH
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’ ' v
4531 M3 Change Resister masiiiludinilsznouvesniiimg Registers 1u
da'y Y Y a Y aa o a Ja A J:: o 9
nsdiglaaeamsndsuulasiluiiamesdeg vesdumesindyameiiiu aunsasila
a 4 ' @ aa S Y u’/’
Tasmsnanunduuaiilegiuvessimaesndoans nmiulsunsy ICES098 axiila

Y 1 ° @ Y99 9o ' ' aa &
nieed s vglesimuan Intvessdmaesiiug

CS-96 Low cost In-circuit Emulator

$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)

CSEG AT 2018H
Cce:  DCB 35H
CSEG AT 2080H
LD DPTR.#0200H

LDB AXL #OOH

LDB AXH #80H

LDB BXL.#00H
LD SP.H#8000H

02 24 B1 00 1A B1 80 1B Bl 00 1C Al 00 80
24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
EO IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

MWN 4.72 19I5 1991UR1T3 Change Register 1181uM111619 Registers



&% MCS-96 Low cost In-circuit Emulator

Change Register

SPAGELENGTH(40)
SLIST
$INCLUDE(B098NC)
CSEG AT 2018H
CCB:  DCB 35H
CSEG AT 2080H
LD DPTR,#0200H %
LDB AXLHOOH &

LDB AXH,#80H
LDB BXL #00H

LD SP #8000H

00 1A B1 80 B1 00 1IC A1
C7 24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
3 EO IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
IC F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28
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% MCS-96 Low cost In-circuit Er

S$TITLE(This file edit by VB40 )
$PAGEWIDTH(120)
$NOSYMBOLS
$PAGELENGTH(40)
$LIST
$INCLUDE(8038.INC)

CSEG AT 2018H
Cccs: DCB 35H
CSEG AT 2080H
LD DPTR.#0200H

LDB AXL #00H

LDB AXH,#80H

LDB BXL #00H
LD SP#8000H

00 02 24 B1 00 1A B1 80 1B B1 00 1C A1 00 80
! C7 24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A

m 28 36 EO 1IC F6 B1 00 1A C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 1A C6 24 1A 17 1A 28

H o 0’ 4 o ﬂ" . ' .
MV 4.74 LAAINAANT N 1AM 1FuMTa Change Register moluntheang Registers

dniuTsunsuiianilu 20A5H
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unns

msiszgnalya

‘:y ' @ i o a Jda A o
Tuuniiizndndeiedumsinedumesindyames lszgnaldan  Taoniy
< 4 aa o § o @ a a
Tudase Tomiuazdean 185 uiderhmswannTusunsu lao1¥oumesAndyanes
v ' d' 9 =< ad o s ' "
5.1 @9e1an 1. l¥szneumsfnuismsimuanmuiioglu Tnuadiaq (Addressing

Modes) vodluInsneuInsamesaszna MCS-96
o ] ' 4 3 ~ [
mifmuamvnegveslulasneuInsamesaszga MCS-96 Wuiidrefiunate

Tvua'ldun [13]

- Tnuamsfimuamviey launsa (Direct Addressing Mode) H2096191%1

ADD AX,BX,CX ;AX:=BX+CX
MUL AX,BX ;AX=AX*BX
INCB CL ;CL:=CL+1

- Tnuamssmuaauiiog Tavdow (Indirect Addressing Mode) §996131%1
LD AX,[AX] ;AX:=MEM_WORD (AX)
ADDB  ALBL|[CX] ;AL:=BL+MEM BYTE (CX)
POP [AX] ;MEM_WORD (AX) :=MEM_WORD (SP)
;SP:=SP+2

- Tnuamsmmuamyneg laoyiufi (immediate Addressing Mode) A298191%1

ADD AX,#340 ;AX:=AX+340
PUSH #1234H ;SP:=SP-2 ;MEM_WORD (SP) :=1234H
DIVB AX#10 ;AL:=AX/10 ;AH:=AX MOD 10

- Tnuamsimumaviieg lnodeuniinsiiua18alud@ (Indirect With Auto-

increment Addressing Mode) A20819191

LD AX,[BX]+ ;AX:=MEM_WORD (BX) ;BX:=BX+2
ADDB AL,BL,[CX]+ ;AL:=BL+MEM BYTE (CX) ;CX:=CX+2
PUSH [AX]+ ;SP:=SP-2

:MEM_WORD (SP):=MEM_WORD (AX)

;AX:=AX+2
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- Tnuamsimuaaviiog lno19as39il (Indexed Addressing Mode) 20813114

LD AX,12[BX] ;AX:=MEM_WORD (BX+12)
MULB AX,BL,3[CX] ;AX:=BL*MEM_BYTE (CX+3)
ST AX,TABLE[BX] sMEM_WORD (TABLE+BX):=AX

o A A J L4 . )
- Tﬂilﬂfn‘iﬂmuﬂm‘lJVI’fJgIﬂﬂi%ﬁmmﬂuU (Zero Register Addressing Mode)

A29819TU
ADD AX,1234[0]  ;AX:=AX+MEM WORD (1234)
POP 5678[0] :MEM_WORD (5678):=MEM_WORD (SP)
;SP:=SP+2

- I‘Hllﬂmiﬁ1ﬂuﬂlﬁﬂjﬁﬂgﬂﬂuﬁ"l§ﬁuaﬂ (Stack Pointer Register Addressing Mode)
AIDE1UBY
PUSH [SP] ;DUPLICATE TOP_OF STACK
LD AX,2[SP] :AX:=NEXT TO TOP
lugedai 1 f';ﬂzmana’nﬁqmsﬁﬂyﬂmﬂmsf’imummﬁagﬂﬂamq waz Inua
msfmuanuiieglasviui Taol#umesiadyamos o510 18 Tne Tusunsude Tuil
REGI EQU 60H
REG2 EQU 70H
REG3 EQU 80H
CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H
LD  REG2#1234H ;LOAD REG2 WITH WORD #1234
LD REGI,REG2 ;LOAD REG1 WITH CONTENTS OF REG2
ST REGIL,LREG3  ;STORE CONTENTS OF REG1 INTO REG3
HERE: SIMP HERE ;LOOP HERE
END
dieinsan Tusunsuduuumuhiimsiauded mduay #1234 vwgn Tnamdn
JiRuBBluasaitames REG2 (uansiietieInuamsimuanviioglaeiuil daofads
LD) nmiuszgn naadh iu 13 luG5aivamnes REGI Taosumaidiasimmes REG2
(uansiiete InuamsfmuamaiiogTavasa daofds LD) wazvins Tnaadh iy 1310
33A33a907 REG3 Mumaidiaidmaes REGI (tarmsandna Tnuamstimuaiaviiog T

13 0'/ o q'.l o S| :l Ve o '
assaremids ST) uazlumdsgameTisunsuazihanntluglTaseznss Taadregndumia
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o a o o o s 9 " @ -
HERE  msivuamviey lasviviiulenlesusuavzilszaoudiomduay Tuvaziims
o - 1 Y 1 ] U 1 Aa g o ] 3 ¥
fmuavieg lasassazlaTsmadaiumszn s immesaeg o dwmislanldniely
4 A 1o aa o 4 ' ' °
Fimaes IManfiegsou 256 T3 amaes W old 106 onisid 1lais 19211 wen
a Ja A J =< Y o @ 1 a Ja o
ouesnadyamesulszneumsiny lasmsldnumdaneg vesdumesindyamesi
=) ' o Y < A o A a 4? @
dog sirlmansoueun uaawdl wlund omsi 191 1A 0¥ untolud 2
Yy @ d: v [ dy
TuTnsneuInsames ldedredanu TvuaeumslFaudsil
£ ' ' ' 4
Tuaoun 1 19 New evimsitlautudoyalni amiudouTisunsumu

@ v 9 A~ (= Y o C v v o o A
AIDYWNATUDU lllﬂﬁmu!ﬁiﬂiﬂﬂ’]ﬂ'ﬁuuWﬂllﬁuﬂalﬁ!aﬂ')ﬂﬂ’lﬁﬂ Save 1“"59 Exam_a.a96

% MCS-96 Low cost In-circuit Emulator

| Exam_a.a96 E3
$PAGEWIDTH(120) B
$NOSYMBOLS B
SPAGELENGTH(40)
$LIST
$INCLUDE(8098.INC)
REG1 EQU  6OH
REG2 EQU  70H
REG3 EQU  BOH
CSEG AT 2018H |
1
CCB:  DCB  35H ol
CSEG AT 2080H
LD REG2#1234H  LOAD REG2WITH WORD #1234
LD REG1REG2 LDAD REG1WITH CONTENTS OF REG1
ST REG1REG3 /STORE CONTENTS OF REG1INTO REG3 il
HERE: SJMP  HERE LOOP HERE
END
R
-

WY R s

MWN 5.1 uaraauiudoya Exam a.a96
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H { o < o & H
YuAou 2 Mmsueausuiuans lasldmas Assembler MIMIUATIABUANUYN
' Yo o . . 2
de3 tazswaziBoade) voalusunsulaoldfmids Open List File vhimsilaududoyauny
| 29 a Yo v Y 990 & A o = D) "
List ¥uun miniideranaralivimsun luudqlamda save motiufinududoyanouins

o =) :l, Y o °y A’f ; 1 rta Y a
uammmuaas‘lnumma (11’17"1“111(5]']11‘[11‘!91'01.!11ﬁ)Uﬂ'J'lI“lJiI.LﬂﬁiJ‘llllﬂﬂ‘llﬂNﬂWﬁ']ﬂ)

% MCS-96 Low cost In-circuit Emulator

$PAGEWIDTH(120)

=178 ; RSEG AT OEZH
$NOSYMBOLS =1 79 PORT: DSW 1
$PAGELENGTH(40) =1 80 PORTL EQU PORT:BYTE
$LIST 0027 =1 81 PORTH EQU PORT+1:BYTE

=1 82
0060 83 REG1 EQU 60H
{| 0070 84 REG2 EQU 70H
REG3 EQU 80H

$INCLUDE(8098.INC)

R EQU  60H
REG2 EQU 70H
REG3 EQU  80H

CSEG

CSEG AT 2018H AT 2018H

cce:  DCB 35H CCB: DCB 35H

CSEG AT

CSEG AT 2080H 2080H
LD REG2,#1234H LOAD REG2 WITH WORD
LD REG1REG2 JLOAD REG1WITH CONTELS
ST REG1REG3 /STORE CONTENTS OF R
HERE: SJMP  HERE LOOP HERE

LD  REG2#1234H
94 LD REG1REG2
95 ST REG1REG3
HERE: SJMP HERE

END

ASSEMBLY COMPLETED., NO ERROR(S) FOUND.

/i 5.2 uaasududoyauuy List 1 ldninmsueusuuassufudoyn Exam_a.a96
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Funoui 3 smsudasuftudoyauuy object #ildvnmsuoaumuwansldiiy
uitudoyauuy Hex File Tavldda on mmfummﬂwaw%’aga"lﬁ'ﬁ'nﬁuweﬁ'ﬁm%gmmm’
Tav19#1da Down Load tiagasnaoudeyaiifuflumizsanuiwesduwesindyames
Tno19f1d Data Memory & Register c?aag:mu‘luﬁﬁa Window TASAMINUIUDIHLIIAY
fiuerasluniiiA1e Data Memory & Register azi3uduiiuoanse 2080H (3 1Famsanldou

uilas ldamunnudeanis)

% MCS-96 Low cost In-circuit Emulator

EQU
EQU EQU
REG3 EQU  80H EQU

70H
80H

CSEG AT 2018H AT 2018H

cce:  DCB 35H CCB: DCB 35H

CSEG AT 2080H

CSEG AT 2080H

LD REG2#1234H
94 LD REG1LREG2
95 ST REG1REG3
HERE: SJMP HERE

LD REG2,#1234H LOAD REG2 WITH WORD

LD REG1.REG2 1LOAD REG1WITH CONTE]

ST REG1REG3 /STORE CONTENTS OF R
HERE: SJMP  HERE LOOP HERE

Data Memory

AD 70 60 CO 80 60 27 FE C8 A1l 00
1B ED 1A F9 B1 00 24 1A 17
F6 B1 00 1A C7 24 01 1A 17 1A 28
00 1A C7 24 01 1A C6 24 1A 17 1A

=
8
3 3 7 8

a % ' ° a da A J A Yo Y} <
NNNS.3 Llﬁﬂdﬂl’ﬂyﬁﬁlu‘ﬂ‘N’Jﬂﬂ’J'liJTlWiJﬂﬂﬂulmﬂiﬂﬂﬂglﬁmﬂi Lilﬂvlﬂ'iﬂﬂ"liiﬂﬁﬂ‘llﬂgﬁlﬁiﬂ

v 0
Fuuda Tasisuanueaase 2080H
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g 4 o s o & L s &
Yupouh 4 Amuasanesrueansa lasldmds Setup... Nogn1elufids Break
a o ' o o a o ' Y
points InudnedeRmisveamdandesmsnga ldnnududoyauuy List File Tudaogiadl
° a sa A 4 o { o [ Y
Amualdouwesnndyamesngaiinundumusde 1l 2080H, 2084H, 2087H uaz

208AH HDANYINININUYDILAAZ AT

% MCS-96 Low cost In-circuit Emulator

% Breakpomts il B e by I EQU PORT+1BYTE

REG3 EQU  80H Q:: @ ﬂr. 4@ jv Eizd 0000 | 2 REG1 EQU 60H
REG2 EQU 70H
CSEG AT 2018H ﬂﬁ 1@ §v 0000 | Jnmm 3 REG3 EQU 80H

CCB:  DCB 35H ﬂwﬁ! ‘ CSEG

AT 2018H

CSEG AT

CCB: DCB 35H

LD REG2HI2MH W o6 AT
LD  REGIREGZ .

ST REG1REG3

2080H

/STORE CONTENTS OF RE 3 LD REG2#1234H LOAD REG2},

HERE: SJMP  HERE LOOP HERE 94 LD REG1REG2 1OAD REG1wis
95 ST REG1REG3  STORE CONT ”'g
END

% HERE: SJMP HERE LOOP HERE |
END s

d' o L3 A o oA 9 Yya da o 4
MANAN 5.4 LAAINTNHUAIUIANDUULDAATT ﬁﬁﬂﬂ’lllﬁuQﬂﬂ'ﬂ\?ﬂ'ﬁﬁlﬂﬂuu’ﬁﬂﬁﬂﬂﬂylalﬂﬂﬁ

NYANIIU
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Y v " '
Juaoun 5 1Weosn llsunsulddmuadumisvesssmaes IMdnldaude REGI,
v
REG2 taz REG3 13 i uoaasa 0060H, 0070H uaz 0080H ¢mudiay satiusisuiludes
nasuteaasMsUAUYDIMUIANI 118 TUNTIA9 Data Memory 310 2080H 1151w 00501

o w 4 Y 1 o
Tae 198149 Start Address o 17 1BADMTATIVFTOUNANITHINUYS T51ATY

“fl 0027 =1 81 PORTH EQU PORT+1:BYTE “
y: =1 82 -
0060 83 REG1 EQU 6CH
0070 84 REG2 EQU 70H :
CSEG AT 2018H {t| ooso 85 REG3 EQU 80H :
" 86
CCB:  DCB 35H “ 2018 a7 CSEG AT 2018H
; 88
CSEG AT 2080H 2018 35 89 CCB: DCB  3%H
: 90
LD REG2,#1234H  LOAD REG2WITH WORD| {{2080 91 CSEG AT 2080H B
LD REG1.REG? LOAD REG1WITH CONTE| 92
ST REG1.REG3 ‘STORE CONTENTS OF RE|... |{2080 A1341270 93 LD REG2#1234H LOAD REG2) -
HERE: SJMP  HERE LOOP HERE “{{2084 A07080 94 LD REGIREG2  .LDAD REG1W |
- {|2087 Cosoe0 95 ST REG1REG3  STORE CONT
END 2084 27FE % HERE: SJMP HERE :LOOP HERE
; 97
w{l{208C 93
e e RTR ¢

12 70 A0 70 €0 CO 80 60 27 FE C8 Al 00 80
24 03 1B EO 1A F3 B1 00 1A C6 24 1A 17 1A
E0O IC FE B1 00 14 C7 24 01 1A 17 1A 28 28
F5 B1 00 1A C7 24 01 14 C6 24 1A 17 1A 28

— ————— - . - - -2
ﬂﬁ"l‘ﬁ 5.5 uﬁﬂ\‘lﬂ'lilﬂﬁﬂuﬁnlﬁuQL'iiJC?I‘H‘U’ENﬂu’)EJﬂ’JHWWﬂ181‘”‘H’LIWIN Data Memory v

i 00500 Tael9R1d4 Start Address
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b4 ’
@ o Y v ' [ '
mumauﬁ 6 mmsi’]au%ya 00H Glﬂﬂ‘lJH‘Ll’JUﬂ’JHJ%WEZWﬁNuﬂﬂtﬂiﬁ 0050H ﬁd

3 Y Y
008FH Tavldfds Fill natiive Idheremsdunquamsiiam

5-96 Low cost In-circuit Emulator

Fill Data Memory

CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H

LD REG2 #1234H
LD REG1REG2
ST REG1LREG3
HERE

LOAD REG2 WITH WORD

LOAD REGT1WITH CONTE}
/STORE CONTENTS OF RE}...

LOOP HERE

2080 A1341270

2084 AD7060
2087 C08060
2084 27FE

208C

EQU 60H
EQU  70H

85 REG3 EQU 8OH
86
87 CSEG AT 2018H
88
89 CCB: DCB 35H
90
3 CSEG AT 2080H
3 LD  REG2#1234H
94 LD  REG1REG2
35 ST REG1REG3

HERE: SJMP HERE

LOAD REG2
LOAD REGTW|
;STORE CONT

MW 5.6 uansmstoudoya 00H THAUMIIEANNIITZH BT 0050H D19 008FH Tay

14f1dq Fill



REG3 EQU 80H
CSEG AT 2018H
CCB: DCB 35H
CSEG AT 2080H
LD REG2,#1234H
LD REG1REG2

ST REG1REG3
HERE: SJMP  HERE

Data Memory

00 00 0O 00 0O
00 00 0O 0D OO0
00 00 0O 0D OO
00 00 0O 00 00

8 8 8 8

LOAD REG2 WITH WORD/|#:

2080 A1341270

LOAD REGTWITH CONTE| 2084 AD7060

/STORE CONTENTS OF R
LOOP HERE

00
00
00

00

00
00

2087 C08060
2084 27FE

|looec

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

REG1 EQU 60H
84 REG2 EQU 70H
85 REG3 EQU 80H
87 CSEG AT  2018H
88
83 CCB: DCB 35H
90
9 CSEG AT  2080H
92
93 LD REG2#1234H LOAD REG2f.
94 LD REG1LREG2 .LOAD REG1W| *
95 ST REG1LREG3 STORE CONT[".

96 HERE: SJMP HERE
END

:LOOP HERE

2080
1800
0000
0000

MW 5.7 uaasdoyalumiiiaig Data Memory nondams 19/1da Fill
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v

% ~ dy a o =1 ad o P 1 v A
Yuaeun 7 9t lvzsuimsneismsmmuamyneglavase uaslaoiui
ya o a o 3 - =R A g = % A Y9y a St
Tavlgauesnnoyames (luduaoun 1 8 6 dailumswsounwion) Wedlananundiajy
a da o a ° @ ' P Y o ~ =
Go durasNAdYaes zisuTiuaulsunsuluaiegnen 1 1Wdungi Status : aznlaeu
v v "
(4 Run waz Break at address 2080H Au@IWU 319311 09915114 8 wiuald
a Ia o o Ao 1 o 0 :/I P ' v W
BUIDINADYIANDINYANINUNG WML 2080H (M mua 1A luduaouh 4) mvesdniy
) . v 3 & o o w
Tsunsy (PC) Tunia1e Register HAUTY 2080H Fuilupaasausnuedids LD

REG2#1234H uazdoyaluntiia1a Data Memory Gaiianilu 00H nndumiis

MCS-96 Low cost In-circuit Emulator

[ ooso

REG2 EQU 70H = || 0070 84 REG2 EQU 70H ¢
REG3 EQU 80H 0080 85 REG3 EQU 80H B
86 :
CSEG AT 2018H _} 2018 87 CSEG AT 2018H
88
CCB: DCB 35H 2018 35 a3 CCB: DCB  35H
30
CSEG AT 2080H 2080 91 CSEG AT 2080H
92
LD REG2,#1234H LOAD REG2 WITH WORD 2080 A1341270 93 LD REG2#1234H LOAD REG2
LD REG1.REG2 LOAD REG1WITH CONTE| 2084 AD7060 94 LD REG1REGZ  LOAD REGIW{
ST REG1.REG3 /STORE CONTENTS OF RE{ ™ {2087 C08060 95 ST REG1REG3  STORE CONT
HERE: SJMP  HERE LOOP HERE 208A 27FE 96 HERE: SJMP HERE :LOOP HERE _J
97
END 208C 98 END
W

0050 00 00 00D 0O OO OO OO 0D OO OO OO OO OO OO OO OO 2080
m 0D 00O OD 0O 0O OO OO OO OO OO OO OO OO 0O OO OO 1800
ﬁﬂ?ﬂ(’ 00 00 00O OO 0O 0O OO OO OO OO OO OO OO OO OO OO 0000
0080 0O 00 0O 0O 0O OO OO OO OO OO OO OO OO OO OO OO 0000

'Sxafwess] e [ r ]imow |

A o A WY a PR
NINN 5.8 Ll,ffﬂﬂf«lﬁﬁWﬁLl’@@i%ﬂﬁﬂLM?ﬁﬂﬂM Go
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14
LY o a )

{ St : a da J a o '
FJUADUN 8 MNIAAMUIANYN Continue BUITDINABIPAADIVZITUINNUAD I
Lﬂﬁl‘ﬁ Status : vi)Aowil Run 1@ Break at address 2084H WA 1UNINOA
a Ja a o o o ° A o
DUIDINADYIAIADS IMINUAINAITY LD REG2#1234H (Tnuamsimuaaviieg laoviui

o & 3 o & o | 4o o
AT LD) 1d3950uioond uazngamsmaundumie 20840 (munimua 13 ludu

~ o dan Y ° o e ' v @ ¥
apun 4) waawshn laninmsinumudmideine mvesanivldsunsy (PC) lunians

. a o £ o o '
Register UAuY 2084H Fuiuneansauosmdsnass (LD REGI,REG2) ‘i’fayaﬂluwﬂmw

° VoA & o vy A ] ad aa L4
Data Memory ALiHUIN 0070H tiag 0071H "'INQﬂﬂWﬂuﬂclﬂLﬂuﬂ@gﬂlﬂﬁ!ﬁiﬂﬁﬂﬁm@i REG2

0
o

a0 1w o w a o = @ '
TUAUNINY 34H 1ag 12H auaiay Iﬂﬂ%W%%ﬂWﬂWﬁlﬂU%}ﬂﬂJ"aﬂﬁ]laﬂl 34H L“ﬂullué{m aIu

EQU 60H
REG2 EQU 70H || 0070 84 REG2 EQU 70H
REG3 EQU 80H 0080 85 REG3 EQU 80H
i 86
CSEG AT 2018H J 2018 87 CSEG AT 2018H
88
CCB: DCB 35H 2018 35 89 CCB: DCB  35H
30
CSEG AT 2080H 2080 91 CSEG AT  2080H
92
LD REG2,#1234H LOAD REG2'WITH WORD|* {]2080 41341270 a3 LD REG2#1234H LOAD REG2
LD REG1.REG2 LOAD REG1WITH CONTE].. {]2084 A07060 94 LD REG1REGZ  :LOAD REGTW
ST REG1.REG3 /STORE CONTENTS OF RE™ ]12087 C08060 35 ST REGIREG3  STORE CONT|.
HERE: SJMP  HERE LOOP HERE . {|2084 27FE 96 HERE: SJMP HERE ;LUUPHEREi»J
97
END @ {]208C 98 END

Data Memory

0050 00 0D OD OO 0O 0D OO OO 0O OO DO OO OO OO OO OO 2084 PC
0060 0D 00 OO OO 00 OO OO OO OO OO OO OO OO OO OO OO 1800 :S{RT?’
070 34 12 00 00 00O 0O OO OO OO OO OO OO 0O OO OO OO 0000 :Z'N\.V YT
0080 00 0O OO OO 0O OO OO 0O OO OO 0O OO OO OO OO OO 0000 :CPEST

Stot Adress e [ ] Mo |

d' wid‘a}aja P . a e’qd. o o oc:/‘
MUN 5.9 LL’dﬂQNﬁﬁ‘W‘ﬁmﬂfgi‘ﬁﬂﬁﬂlﬂTﬁ‘ﬂﬂﬂJ Continue (’aumrasﬂmay’sammmammumm

LD REG2, #1234H)
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u’;’ ! o a I . a Ia a ° 1 @
Yunoun 9 MNIIAGNIIANIY Continue BUIBINADYIAMDS vITIIUAD W
Lﬂ@ﬁ Status : z/aswily Run 1Ay Break at address 2087H MUAIAY HUHLIOD

a Jda

Y o o o o i
Sumesnnsyames lamnuauAd LD REGLREG2 (Inuamisimuanviioglavase A

' '
o o/ S o

3 a o {0 ' :II 4
Ada LD) 3vi50useond) uagnygamsmauidumi 20870 (mundvua 1 luduaeun

3 4
[

v day y ° o A v Y -
4) waawsn ldannmamaumumidatae mvesaianiuTlsunsy (PC) Tunihang Register 1
= & g o o o !
Aty 2087H Fuiluueaasauesmdana I (ST REG1,REG3) ¥oya luniiia1s Data Memory
° "o £ o Y o ~ ' ad aa 4 =0 " @
AWNUIN 0060H 1oz 0061H Fagnimua liitlunegueaulsasvames REGL aziinumiy

o w Y a o =1 L o ' @

34H uaz 12H awdwy TavFwagimanudoyadnay 340 duluddr daudeyadauay

< 3| d
120 ganuitlu luaga

MCS-96 Low cost In-circuit Emulator

0060 EQU 6OH
REG2 EQU  70H 0070 84 REG2 EQU 70H
REG3 EQU  80H 0080 g5 REG3 EQU 80H
86
CSEG AT 2018H [ [ 87 SEG AT  2018H
88
CCB: DB 3[H Nleo1e 35 83 CCB: DCB 35H
90
CSEG AT 2080H 2080 91 CSEG AT 2080H
32
LD REG2#1234H  LOAD REG2WITHWORD| " {|208041341270 3 LD REG2#1234H LOAD REG2
LD REGIREG2 'LOAD REG1WITH CONTE]. {|2084 A07060 94 LD REGIREG? LOAD REGTW
ST REG1REG3 ‘STORE CONTENTS OF R/ {|2087 Cos060 35 ST REGIREG3  STORE CONT| .
HERE: SJMP  HERE ‘LOOP HERE 2084 27FE 9%  HERE: SJMP HERE L0OP HERE |-
97
END 208C g8 END
%
= I\ T =
Da 0
0080 00 00 0D 00 00 00 00 00 00 00 00 0D 00 00 00 00 2087 PG
G0N 34 12 00 00 00 00 00 00 00 00 00 00 OO OO 00 00 1800 &P
G070 34 12 00 00 00 00 00 0O 00 0O 0O 0O 0O 00 OO OO 0000 ZN VYT
G080 00 00 00 0O 0D 00 00 OO 00 00 00 0O 0O 00 0D OO 0000 SEPEST
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o dan Y ° o v dyd 1 @ W Y =

4) waansn lanamsmaumumideine mvesinivldsunsy PC) Tumieg Register
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34H oz 12H awdidu Teodnagimsinudeyaduay 340 Wuluds daudeyaduay

120 griniluludga

% MCS-96 Low cost In-circuit Emulator

60H [ oos0 EQU 6OH

REG2 EQU  70H || 0070 84 REG2 EQU 70H
REG3 EQU  80H || ooso 85 REG3 EQU 80H
; 86
CSEG AT 2018H | e 87 CSEG AT  2018H
3 88
CCB:  DCB 35H 201835 83 CCB: DCB  35H
0
CSEG AT 2080H 2080 31 CSEG AT 2080H
2
LD REG2.#1234H  LOAD REG2 WITH WORD|.:. {12080 A1341270 93 LD REG2#1234H .LOAD REG2
LD REG1REG2 LOAD REGTWITH CONTE| {{2084 A07060 94 LD REGLREGZ  LOAD REGTW|
ST REG1.REG3 ‘STORE CONTENTS OF RE}# {2087 C08060 %5 ST REGLREG3  STORE CONT
HERE: SJMP  HERE LOOP HERE 2084 27FE % HERE: SIMP HERE LDOP HERE |- |
97
END 208C 93 END
b o
e i . o e L DEEE . : e A
Data Memo X
6050 00 00 00 00 00 00 00 0O OO 00 0O 00 0O 00 00 OO 2088 :PC
§060° 34 12 00 00 00 00 OO OO 0O 0O 0O OO OO OO 0O OO 1800 :SP
0070 34 12 00 00 00 OO 0O OO 00 0O 0O 0O OO OO 0O OO 0000 :Z NV NT
080" 34 12 00 00 00 00 0O 0D 00 00 OO 00 00 00 0O 0O 0000 iCPIST
Stat Addess| et [ ] bew |

= v dA Yg Y a ot . a Ja o 7o o W
MNAN S.11 LL’GW’NNﬁﬁW'ﬁLuﬂanl‘ﬁﬂﬂﬂlil']ﬂﬂle Continue (f)ul"b’@ﬁﬂﬁ@l&!amﬂi“ﬂWﬂTu@’]Mﬂ’]ﬁﬂ
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MCS-96 Low cost In-circuit Emulator

60H REG1 EQU 60H
REG2 EQU 70H “ {] 0070 84 REG2 EQU 70H
REG3 EQU 80H 0080 85 REG3 EQU 80H
X 86
CSEG AT 2018H 112018 87 CSEG AT 2018H
88
CCB: DCBs 35H 201835 89 CCB: DCB 35H
S0
CSEG AT 2080H - {{2080 9 CSEG AT 2080H
92
LD REG2,#1234H LOAD REG2WITH WORD| « 112080 A1341270 33 LD REG2#1234H LOAD REG2|
LD REG1REG2 JLOAD REG1WITH CONTE| 2084 AD7060 94 LD REGLREG2 OADREG1W
ST REG1REG3 /STORE CONTENTS OF RE/ ™ ||2087 C08060 95 ST REGLREG3  STORE CONT["
HERE: SJMP  HERE LOOP HERE . 112084 27FE 96 HERE: SJMP HERE LOOP HERE _I
97 y
END 208C 38 END

0050 00 00 0O 0O 0O OO OO OO OO OO OO OD OO 0D OO OO 2080 Pt '
C0E0 34 12 00 00O OO OO OO 0O 0O OO OO OO OO OO OO OO 1800 :SP ¢
G070 34 12 00 00 OO OO OO OO 0O OO OO OO OO 0O 0O OO 0000 :Z NV VT
0080 34 12 00 00 00O 0O 0O 0D OO 0O OO OO OO 0O OO OO 0000 :CPIST

Start Addiess  Edt ‘ i ‘ Move I

1 o a da A d o
MNN 5.13 AAIANITIATOUNS DUYDIDUIFOSNADYIAIADS UUAD Status : VLUAAITOAIY
v W 1 1 ' W Y o
Ready taza 110 Tdsunsy (PC) Tumniing14 Register 92 5AUNIAY 2080H (WadWs
L% ] -:; d' Y U o ' q'
voel1sunsnly @019 1 1U51ngN11I1A19 Data Memory 1111199 0060H,

0070H 1z 0080H)
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W ¥ [ a  da o a Jd = Jd £
ldnnmsdivainsndesgiudunanesad (C) ves lod 8255 uuveosaihnine uag LED &9
Ty @ o s = 4 a ' ° P Ao o do  a  da '
aonueManesae (A) vodled 8255 HuzdAaaialudumiinduiusiuaindnaoer

v A Jd A
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4 o & ° s : o oA
(’1151\‘1‘?] 5.1 uamNaawﬂumsmam‘uewasﬂnﬂmmaﬁéfaamﬁmumamm 2

AONZUDIATNTNOUNANDI AT (C) VD4 8255 dyaenniiminesaeninan
48 | #7 | Ho | #S | w | 83| w2 | HI 1374 (HS0.0) Y9aFW 8098

0 0 0 0 0 0 0 1 30 Hz
ojloflojo]o|o]1]o0 60 Hz
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olojloflo| 1]o0|o0]|oO 240 Hz
olojofl 1ol ofo]o 480 Hz

ool 1]o]o|lo]o]|o 960 Hz
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Yo
uvoaTsunsu'laas
START
INITIAL SETUP FOR INTERRUPT SERVICE
8255, STACK, INTERRUPT RUOTINE
n
e 1]
CHECK INITIAL VALUE OF GENERATE OUTPUT
SWITCH FREQUENCY 1 PULSE

I

SHOW VALUE OF SWITCH RETURN
ON DISPLAY

IS VALUE CORRECT?

Yes
v

SET INITAIL FREQUENCY

l

GENERATE OUTPUT
FREQUENCY 1 PULSE

> Q)

SHOW VALUE OF SWITCH
ON DISPLAY

’

CHECK NEW VALUE OF
SWITCH

LOOP FOR GET NEW
VALUE OF SWITCH
AND WAIT FOR
INTERRUPT

IS VALUE CORRECT?

Yes
Y

SET NEW FREQUENCY

&
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BTITLE(This file edit by ICEB098 ] -
$PAGEWIDTH(120)

$NOSYMBOLS

$PAGELENGTH(40)
$LIST
$INCLUDE(B098INC)

DEFINE REGISTERS

REG EQU 60H

REG1 EQU 70H

REG2 EQU 80H

DEFINE TIME WORD DATA FOR EACH FREQUENCY

CSEG AT 3030H

DCw 208CH ;FOR 30Hz
CSEG AT 3060H
DCW 1046H :FOR BOHz
CSEG AT 3120H
DCw 0823H :FOR 120Hz
CSEG AT 3240H
DCW/ 0411H :FOR 240Hz
CSEG AT 3480H
DCwW 0208H FOR 4B80Hz
CSEG AT 3960H
DCw  0104H ;FOR 960Hz -
__‘_[- i ¢ G B B B B R R o E ; & o

d' A o < 9 ya da A . L4
M 5.15 uaael1lsunsy Exam b.A96 Mvamasaudd laslyduaesnadyanes



DCW  0104H FOR 960Hz
CSEG AT 2006H ;HSO VECT INT TABLE LOCATION
DCwW 2200H
CSEG AT 2018H
CCB: bCe 35H .CHIP CONFIGURATION BYTE __;j
MAIN PROGRAM 5
CSEG AT 2080H
LD DPTR,#0200H ADDRESS OF 8255 PORT
(DB AXLHOOH i
LDB AXH #83H ;CONTROL WORD FOR 8255 B
LDB BXL #00H JPORT A &B ARE OUTPUT
JPORT CIS INPUT
CTRLB255: STB AXH,3[DPTR] MWRITE CONTROL WORD TO 8255
DJNZ  AXLLCTRL8255
LD SP H#OFFFOH ANITIALIZE STACK POINTER
DI :DISABLE INTERRUPTS
LDB INT_MASK_ #08H JUNMASK HSO INTERRUPT SOURCE
CLRB  INT_PENDING .CLEAR PENDING
El CENABLE INTERRUPTS
CHK_AGAIN: LDB AXL2[DPTR] /READ DATA FROM DIP SW (PORT C OF 8255)
STB AXL [DPTR] :SHOW THAT DATA TO LED (PORT A OF 8255)
CHECK THE INITIAL SW (ON) FOR INITIAL FREQUENCY
E:H K_30HZ: CMPB  AXLHBOMH JCHECK SW 115 ON?
JNE CHK_B0HZ :NO, CHECK NEXT SW v
T Sw T T A AR TRy Y e

t:' . ' A o B 3 EY Ya Jda a 4 '
29N 5.16 uana 11sunsy Exam_b.A96 Mauasaudd laslyoumasnadyiamas (so)



CHK_B0HZ:

CHK_120HZ:

CHK_240HZ:

CHK_480HZ:

CHK_360HZ:

NEXT

CHKAGAIN:

CHK30HZ:

JNE CHK_B0HZ :NO, CHECK NEXT SwW
LD REG,#0030H YES, SET POINTER EQUAL 30H
SIMP  NEXT NEXT JOB

CMPB  AXL,#02H .CHECK SW 21S ON?

JNE CHK_120HZ :NO, CHECK NEXT SW

LD REG,#0060H JYES, SET POINTER EQUAL 60H
SIMP  NEXT NNEXT JOB

CMPB  AXL H04H ,CHECK SW 31S ON?

JNE CHK_240HZ :NO, CHECK NEXT SW

LD REG.#0120H JYES, SET POINTER EQUAL 120H
SIMP  NEXT JNEXT JOB

CMPB  AXL H08H ;CHECK SW 41S ON?

JNE CHK_480HZ :NO, CHECK NEXT SW

LD REG.#0240H JYES. SET POINTER EQUAL 240H
SIMP  NEXT :NEXT JOB

CMPB  AXL H#10H JCHECK SW 515 ON?

JNE CHK_S60HZ NO, CHECK NEXT SW

LD REG,#0480H JYES, SET POINTER EQUAL 480H
SIMP  NEXT NEXT JOB

CMPB  AXL #20H {CHECK SW 61S ON?

JNE CHK_AGAIN :NO, START TO CHECK AGAIN
LD REG.#0360H JYES, SET POINTER EQUAL 960H
CALL  CAML :CALL CAML TO PROGRAM HSO UNIT
;FOR ONE PULSE

READ DATA FROM DIP SW
;SHOW THAT DATATO LED

LDB AXL.2[DPTR]
STB AXL[DPTR]

CHECK SW (ON) FOR NEW FREQUENCY

CMPB  AXLHOMH
JNE CHKE0HZ
LD REG.#0030H
SIMP  NEXT2

L LW

CHK_60HZ: CMPB  AXL.#02H .CHECK SW 21S ON?
JNE CHK_120HZ :NO, CHECK NEXT SW
LD REG.#0060H JYES, SET POINTER EQUAL 60H :
SIMP  NEXT JNEXT JOB
CHK_120HZ: CMPB  AXL HO4H .CHECK SW 31S ON?
JNE CHK_240HZ :NO, CHECK NEXT SW
LD REG.#0120H JYES, SET POINTER EQUAL 120H
SIMP  NEXT JNEXT JOB
CHK_240HZ: CMPB  AXL #0O8H [CHECK SW 415 ON?
JNE CHK_480HZ NO, CHECK NEXT SW
LD REG.#0240H XYES, SET POINTER EQUAL 240H
SIMP NEXT NEXT JOB
CHK_480HZ: CMPB  AXL.#10H [CHECK SW 515 ON?
JNE CHK_3S60HZ :NO, CHECK NEXT SW ___1
LD REG.H#0480H YES, SET POINTER EQUAL 480H
SIMP  NEXT :NEXT JOB
CHK_960HZ: CMPB  AXL,H20H .CHECK SW 61S ON?
JNE CHK_AGAIN NO, START TO CHECK AGAIN
LD REG.#0360H XYES. SET POINTER EQUAL S60H
NEXT: caLL CAML CALL CAML TO PROGRAM HSO UNIT
;FOR ONE PULSE
CHKAGAIN: LbB AXL.2[DPTR]) :READ DATA FROM DIP SW
STB AXL[DPTR] ;SHOW THAT DATA TO LED
CHECK SW (ON) FOR NEW FREQUENCY
CHK30HZ CMPB  AXL.80H
JNE CHKBOHZ
LD REG, #0030H
SIMP  NEXT2
CHKEOHZ: CMPB  AXL#OZH
JNE CHK120HZ
LD REG.#0060H v
.i] i ~ i £ _.)..F’
e
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CHKEOHZ:

CHK120HZ:
CHK240HZ:
CHK480HZ:

CHK9E0HZ:

NEXT2:

CAML:

CMPB
JNE
LD
SIMP
CMPB
JNE
LD
SIMP
CMPB
JNE
LD
SIMP
CMPB
JNE
LD
SIMP
CMPB
JNE
LD
SIMP

AXL H02H
CHK120HZ
REG.H0060H
NEXT2

AXL H04H
CHK240HZ
REG, #0120H
NEXT2

AXL HOBH
CHK480HZ
REG,#0240H
NEXT2
AXL.#10H
CHKS60HZ
REG.#0480H
NEXT2 *
AXL H20H
CHKAGAIN
REG.H0S60H
CHKAGAIN

CAM LOAD ROUTINE

ADD

LD

ADD
LDB

REG1.REG.#3000H

REG1[REG1]

REG2,REG1REG1
HSO_COMMAND #20H

-ADD 3000 TO (REG) AND STORE IN
JREG1. BECOMES POINTER TO TABLE
.OF NECESSARY TIME WORDS

[FETCH WORD AT THE LOCATION IN THE
:TABLE POINTED TO BY (REG1) AND
;STORE IN REG1

/ADD (REG1) TO ITSELF AND STORE IN
‘REG2 DOUBLE REG1'S VALUE

:LOAD HSO_COMMAND WITH COMMAND TO TURN

W o" W O e

~ 7 4 o 3 ya da a ¢
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% MCS-96 Low cost In-circuit Emulator

Examtq A96

LDB

ADD
NOP
NOP
LDB

ADD

NOP
NOP
LDB

RET

HSO INTERRUPT SERVICE ROUTINE

O_COMMAND #20H
HSO_TIME. TIMERT.H0003H
HS0_COMMAND HO0H

HSO_TIME,TIMER1.REG1

HSO_COMMAND #30H

HSO_TIME,TIMER1REG2

;LOAD HSO_COMMAND WITH COMMAND TO TURN
;HS0.0 ON (WITHOUT HSO INTERRUPT)
:HS0.01S TO GO ON "NOW"

8 STATE TIME NEED BEFORE NEXT

CENTRY INTO HOLDING REGISTER CAN BE MADE
;COMMAND TO TURN HSO.0 OFF [NO HSO
INTERRUPT)

[(REG1) + TIMER1 LOADED INTO HSO_TIME
:SPECIFIES THAT HS0.01S TO GO OFF

(REG1) FROM "NOwW"

JBSTATE TIME NEED

;COMMAND TO TURN HSO.0 ON (WATH
‘HSO INTERRUPT)

:HS0.01S TO GO BACK ON (REG2)
;FROM NOW WHERE (REG2) = 2(REGT)
J.E. SQUARE WAVE

;RETURN

CSEG AT 2200H
HSOINT: CALL  CAML A COMPLETE PULSE (ON, OFF, ON) WAS
GENERATED PROGRAM HSO UNIT FOR
JGENERATION OF ANOTHER PULSE _J
RET RETURN
END
B
i
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Supported 80C196 Derivative:

- 80C196KC, KD, KQ, KR,
KT, JQ,JR,JT, NT and more

- 8098

Hosts : - 386 or better computer - 486 or better computer
- Sun, HP and other - None
workstation with LanICE
High level Debugging : - Window for source level - Windows 95 for source level

debugging

- Single step or Line step with
breakpoints mark directly in
the code

- Full support of local and
global variables

- Currently support for Intel
OMF, Intel Extended OMF,
BSO/Tasking and more

debugging

- None

- None

- None
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Symbolic Support : - Full symbolic with type - None
information
- Same symbols can be used - None
for different modules
- All special functions registers | - None

supported

Real-Time Emulation :

- Full speed emulation up to
the chip limit

- No wait states and no
intrusion on Memory, I/O or

interrupt pins

- Real time emulation

- None

In-Line Assembler and

Disassembler :

- Full instruction set and

symbols supported

- None

Emulation Memory :

- 64K Data memory and 64K

code Memory, using 16 bit

- 58K Data memory and code

memory, using 16 bit address

address

- 256K memory if using 24 - None

bits address
Memory Mapping : - Mappable down to even byte | - Mappable down to 2K byte
Breakpoints : - Hard ware and Soft ware - Soft ware breakpoints only

breakpoints

- Unlimited program
breakpoints

- Break on internal access on

both Data and Address

- Maximum 16 breakpoints

- None
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- With the trace board option, | - None
it ‘s possible to break on any
Address, Data or External
signal
Single Stepping : - Single or multiple instruction | - None
stepping
- Step over calls and interrupts | - None
- Line stepping in high-level - None
languages
Real-Time Trace : - Up to 512K deep, 104 bits - None
wide, with time stamp
- Three trigger levels, trigger - None
on address and data
- Instruction queue decoding - None
prevents false triggers
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“‘]‘tel o 8X9X QUICK REFERENCE
OFFH 258
POWER-DOWM
RAW
OFCH 240
oEFH INTERNAL 9
REGISTER FILE
(ran)
FFFFH
1AK 2 EXTERNAL MEMORY
oR 1/0
1oH STACK POINTER STACK POINTER s
o 2 4000H
7R PWM_CONTROL 23 INTERNAL PROGRAM
164 | 1081 oct 12 STORAGE R::/cmu
15K | 10%0 10C0 21 EXTERNAL WEMORY
20804
e b RESERVED
-
134 | REsERVED RESTAVED 19 2072H - 20771
SIGNATURE WORD 2070H ~ 207 1H
124 1
AESCRVED 2030H - 206FH
114 | sp_star SP_COH 17
secumTY KEY 2020H - 202FH
101 { 10 PORT 2 10 PORT 2 18
RESERVED 201CH = 201FH
OFK | 10 PORT 1 10 PORT | 11
SELF JUMP OPCODE (27H FEH) 201AN = 2018H
OEH | 10 PORT O BAUD_RATL 14
RCSERVED 2019
OOH | TMERZ (WI) 13
CHIP CONFICURATION 8YTE 20181
ocH | 1MERZ (LO) RESERVED 12
RESCRVED 2012H = 2047H
oaH § TIMERE (1) 1
OAK { TIMERT (LO) WATCHDOG 10
INTERRUPT YECTORS
O9H | INT_PENDING INT.PENDING ]
O8K | INT_MASK INT_MASK [ 2000H
orH | sauF (Rx) SBUF (TX) 7 PORT & 1FFFH
osH | HsI_sTATUS HS0 _COUMAND [ PORT 3 \FFEH
osH | HIL_TINE (M1) HSOTIME (HI) s EXTERNAL MEHORY
oR I/0
O4H | HSI_TIME (LO) HSO.TIKE (LO) 4 01004
O3IW | AD_RESULT (M) KSI..HOOE 3 IHTEANAL AAM 00FFH
02H | AD_RESULT (LD) AD_COMMAND 2 REGISTER FLE
STACK POINTER
oM | Ro (Hi) RO (W) 1 SPECIAL FUNCTION RICISTERS
ook | R0 (L0 X0 (L0) 0 (WHEN ACCESSED AS DATA MEMORY) o00aH
(WHEN READ) (WHEM WRITTEN)
272110-1
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8X9X QUICK REFERENCE

2.0 SFR BIT SUMMARY

INtal.

A/D Result LO (02H)

A/0 CHANNEL NUUBER

STATUS:
p— 0 = A/D CURRCNTLY IOLE
. 1 = CONVCRSION IN PROCESS

b X

A/0 RESULT:
- LEAST SIGMIFICANT 2 BITS

anoEnen)

Ll

[N

272110-2

A/D Command (02H)

-]

CHANWEL @ SELECTS WHICH OF TE &
ANALOG INPUT CHANNELS IS TO 3E
. CONYCRTCO TO ZCIfAL Fomv,

_l
1.

T
L

e GO INDICATCS WCN THC COMYERSEN 13 TO

ST INITMATEO (00 @ § WTANS START NOW,
RIV* GO @ 0 MCANS TNE CONVERSION IS TO 3C
INITIATED 8 THE N30 UNIT AT A SPECINED TuL),

[-fefsfe]~

HS!I_Mode (03H)
rlelsfa]siz]: o}

L'NSLO NOoE
H3. 1 MOOE
HS1.2 WOSE
RS WOOL

WHEAE TACH 2 - BIT MOOC CONTROL FIELD
OCFINES ONC OF 4 POSSIRE UODLS:

00 & POSITIVE TRANSITIONS
01 EACH POSITIVE TRANSITION
10 CACH NECATIVE TRANSITION
11 EVERY TRAMSITION
{POSITIVE AND NEGATIVE)

272110-3

vt
asve
RSY® RSV~ RCSCRVLD WS WUST BC WALITON 45 O,
272110-8
SPCON/SPSTAT (11H)

DT, HTO SPECHY TNT WOOL
00eucot @ lOmuOOL 2
QreuoC s  J1ewo0C )

PO CMABLE THE PANTY FUNCTION
€04 [NARES THE RECONVE FUNCTION
138 PROGRANS THE 81 OATA MT

n 15 THE TRANSMIY INTEARUPT FLAG
R 13 THE ACCCIVE INTERRUPT NLAD

K88 IS TWE 2TH OATA RCCOIVED
(F XaT PANITY)

RPC I3 THE PARITY CAROR INDICATOR
{F PamITY aCTIVE)

LETE X

ernw

272110-7

HSO Command (06H)
CHANKEL:
0-5 HS0.0 -~ HS0.S
& KSO.0 AND HSO.1
7 NSO.2 AND HSO.3
8-8 SOFTWARE TIMERS
RESET TIMER2 .
START A /D CONVERSION

INTERAUPT / RO INTERRUPT
ser /TR
TuCR 2/ TINER T

nr:

272t10-4

Chip Configuration

rhels|efs]| 2] t]alcme conncuramion recisTer

Lns(nvm (Set 1o t for
compaitbifity wilN future
petis)

43 WIOTH SELECT
(14 - m7 aus / =0T BuS)

b warrc stROSC ..og_srnmt_m
(Wi anD BRT/ WRL AND =
A0CRESS ¥ALID STRONE SELECE
[R2 1)
L {i8c0) }mmm. READY CONTAGL

MO0E

e (i0C 1)
{Loce}
e — L]

}rmuu LOCK MOOE

272110-8

Internal Ready Control

HSI_Status (06H)
CLELEEEL
INSI.O STATUS

b H$). 1 STATUS

e WSL. 2 STATUS

HSt.3 STATUS

WHERE FOR EACH 2 - BIT STATUS FIELD THL LOWER
QIT INDICATES WHETHER OR NOT AN EVENT WAS
OCCURRED ON THIS PIN AND THE UPPER SIT INCICATES
THE CURRENT STATUS OF THE PIN.

272110-5

IRC1 IRCO Description
0 0 Limit to 1 Wait State
o] 1 Limit to 2 Wait States
1 0 Limit to 3 Wait States
1 1 Disable Internal Ready Control
Program Lock Modes
LOCH LOCOo Protection
0 o] Read and Write Protected
0 1 Read Protected
1 0 Write Protected
1 1 No Protection
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l ntel ® 8X9X QUICK REFERENCE

Interrupt Pending/Mask Register 1050 (15H)
(LOCATION 08H, 03H) o} Hso.0 curreNT STaTE
elsj4|3l2f110 1
I 71 l I l L I [ ] 1 | HS50.1 CURRENT STATE
l L— TIMER OVERFLOW 1
A/D COMPLETION 2 }— HSO0.2 CURRENT STATE
HSI DATA AVAILABLE 5 f— HSO.3 CURRENT STATE
HSO EVENT |~
HS! 8IT © 4 fme HSO.4 CURRENT STATE
SOFTWARE TIMERS —
SERIAL 1/0 | 3 | HSO0.5 CURRENT STATE
EXTERNAL INTERRUPT 6 |~ CAM OR HOLDING REGISTER IS FULL
2721108 —
7 |— HSO HOLDING REGISTER IS FULL
272110-12
10CO (15H) 1051 (16H)
° HSLO INPUT ENABLE / DISABLE 0 SOFTWARE TIMER O EXPIRED
' TIMER 2 RESET EACH WRITE 1 SOFTWARE TIMER | EXPIRED
2 HSI.1 INPUT ENABLE / DISABLE 2 SOFTWARE TIMER 2 EXPIRED
3 TIMER 2 EXTERNAL RESET EMABLE / DISABLE 3 SOFTWARE TIMER 3 EXPIRED
n HS1.2 INPUT ENABLE / BISABLE 4 = TIMER 2 HAS OVERFLOW
5 TIMER 2 RESET SOURCE H$1.0 / TZRST 5 TIMER 1 HAS OVERFLOW
s HS1.3 INPUT ENABLE / BISABLE s HSi FIFO IS FULL
7 TIMER 2 CLOCK SOURCE HSI.t / T2CLK 7 HSI HOLOING REGISTER DATA AVAILABLE
272110-10 272110-13
10CO (15H) 10C1 (16H)
T2RST ——O +=-10C0.5 — —
: 0 = SELECT PWHM / SELECT P2.5
T2 RESET L ——r
- l0co.3 1 f=—EXTERNAL INTERRUPT ACH? / EXTINT
2=+10C0.0 2 1 TIMER $ OVERFLOW INTERRUPT ENASLE / DISAGBLE
Hsi.o Hst 3 J— TIMER 2 OVERFLOW INTERRUPT ENABLE / DISABLE
=-10€0.2 — -
o us: 4 }—HSO.4 OUTPUT ENABLE / DISABLE
HSL1 —E;,c TiMERZ | 3 [—seweer XD / SELECT P2.0
T2CLK ~——O == [0C0.7 cLocx s b—Hs0.5 OUTPUT ENABLE / DISANLE
r=-10C0.4 7 B—HSI INTERRUPT
HSL2 ——o N0 Hsi === FIFO FULL / HOLDING REGISTER LOADED
-+ 10C0.5 27211014
HSL3 —O HSI
27211011

PSW Reglater
15|14 13| 12| 11]10] 09| 08 ]07]08]0s5]04]03]02]01]00
vVIitCi—| I |ST <Intaerrupt Mask Reg>
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6.0 OPCODE TABLE

8X9X QUICK REFERENCE

Opcode instruction Opcode Instruction
00 SKIP 34 JBC
01 CLR 35 Je8C
02 NOT 36 Jsc
03 NEG 37 J8c
04 XCH a8 J8s
05 DEC 39 J8s
08 EXT 3A J8s
07 INC 38 JBs
08 SHR 3C JBS
09 SHL 3D JBS
0A SHRA 3E JBS
0B RESERVED** 3F J8s
oC SHRL 40 AND DIRECT (3 OPS)
oD SHLL 41 AND IMMEDIATE (3 OPS)
0E SHRAL 42 AND INDIRECT {3 OPS)
oF NORML 43 AND INDEXED (3 OPS)
10 RESERVED** 44 ADD DIRECT (3 OPS)
1 CLRB 45 ADD IMMEDIATE (3 OPS)
12 NOTB 46 ADO INDIRECT (3 OPS)
13 NEGB 47 ADD INDEXED (3 OPS)
14 XCHB 48 SUB DIRECT (3 OPS)
15 DECB 49 SUB IMMEDIATE (3 OPS)
16 EXTB 4A SUB INDIRECT (3 OPS)
17 INCB 48 SUB INDEXED (3 OPS)
18 SHRB 4C MULU DIRECT (3 OPS)
19 SHLB 4D MULU IMMEDIATE (3 OPS)
1A SHRAB 4E MULUV INDIRECT (3 OPS)
18 RESERVED** 4F MULU INDEXED (3 OPS)
1C RESERVED*" 50 ANDB DIRECT (3 OPS)
1D RESERVED"" 51 ANDB IMMEDIATE (3 OPS)
i€ RESERVED"* 52 ANDB INDIRECT (3 OPS)
i RESERVED** 53 ANDB INDEXED (3 OPS)
20 SIMP 54 ADDB DIRECT (3 OPS)
21 SJUMP 55 ADDB IMMEDIATE (3 OPS)
22 SJMP 56 ADDB INDIRECT (3 OPS)
23 SIMP 57 ADDB INDEXED (3 OPS})
24 SJMP 58 SuUBB DIRECT (3 OPS)
25 SJMP 59 SUBB IMMEDIATE (3 OPS)
26 SIMP 5A SUBB INDIRECT (3 OPS)
27 SJUMP 58 SUBB INDEXED (3 OPS)
28 SCALL 5C MULUS DIRECT (3 OPS)
29 SCALL 50D MULUB IMMEDIATE (3 OPS)
25 SCALL 5E MULUB INDIRECT (3 OPS)
28 SCALL 5F MULUB INDEXED (3 OPS)
2C SCALL 60 AND DIRECT (2 OPS)
2D SCALL 61 AND IMMEDIATE (2 OPS)
2E SCALL 62 AND INCIRECT (2 OPS)
2F SCALL 63 AND INDEXED (2 OPS)
30 JBC 64 ADD DIRECT (2 OPS)
31 JBC 65 ADD IMMEDIATE (2 OPS)
32 JsC 66 ADD INDIRECT (2 OPS)
33 JBC 67 ADD INDEXED (2 OPS)
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8X9X QUICK REFERENCE

6.0 OPCODE TABLE (Continuad)

In

tol.

Opcode Instruction Opcode Instruction
€8 SUB DIRECT (2 OPS) sC DivuB DIRECT
69 SUB IMMEDIATE (2 OPS) sD DIVUB IMMEDIATE
6A SUB INDIRECT (2 OPS) 9E DIVUB INDIRECT
68 SUB INDEXED (2 OPS) 9F DivUB INDEXED
6C MULU DIRECT (2 OPS) A0 LD DIRECT
6D MULU IMMEDIATE (2 OPS) Al LD IMMEDIATE
6E MULU INDIRECT (2 OPS) A2 LD INDIRECT
6F MULU INDEXED (2 OPS) A3 LD INDEXED
70 ANDB DIRECT (2 OPS) Ad ADDC DIRECT
71 ANDB IMMEDIATE (2 OPS} A5 ADDC IMMEDIATE
72 ANDB INDIRECT (2 OPS) A6 ADDC INDIRECT
73 ANDB INDEXED (2 OPS) A7 ADDC INDEXED
74 ADDB DIRECT (2 OPS) AB SUBC DIRECT
75 ADDB IMMEDIATE (2 OPS) A9 SUBC IMMEDIATE
76 ADDB INDIRECT (2 OPS) AA SUBC INDIRECT
77 ADDB INDEXED (2 OPS) AB SUBC INDEXED
78 SUBB DIRECT (2 OPS) AC LDBZE DIRECT
79 SUBB IMMEDIATE (2 OPS) AD LDBZE IMMEDIATE
7A SUBB INDIRECT (2 OPS) AE LDBZE INDIRECT
78 §UBB INDEXED (2 OPS) AF LDBZE INDEXED
7C MULUB DIRECT (2 OPS) 8o LOB DIRECT
70 MULUB IMMEDIATE (2 OPS) B1 LDB IMMEDIATE
7€ MULUB INDIRECT (2 OPS}) B2 LDB INDIRECT
TF MULUB INDEXED (2 OPS) B3 LD8 INDEXED
80 OR DIRECT B4 ADDCB DIRECT
81 OR IMMEDIATE B85 ADDCB IMMEDIATE
82 OR INDIRECT B6 ADDCB INDIRECT
83 OR INDEXED B7 ADDCB INDEXED
84 XOR DIRECT 88 SUBCB DIRECT
85 XOR IMMEDIATE B9 SUBCB IMMEDIATE
86 XOR INDIRECT BA SUBCB INDIRECT
87 XOR INDEXED 88 SUBCB INDEXED
88 CMP DIRECT BC LDBSE DIRECT
89 CMP IMMEDIATE 80 LDBSE IMMEDIATE
8A CMP INDIRECT BE LDBSE INOIRECT
88 CMP INDEXED BF LDBSE INDEXED
8C DIVU DIRECT co ST DIRECT
gD DIVU IMMEDIATE Ct RESERVED"*
8E DIVU INDIRECT c2 ST INDIRECT
8F DiVU INDEXED C3 ST INDEXED
90 ORB DIRECT C4 STB DIRECT
9 ORB IMMEDIATE C5 RESERVED**
92 ORB INDIRECT Csé STB INDIRECT
$3 ORB INDEXED c7 STB INDEXED
94 XORB DIRECT cs PUSH DIRECT
95 XORB IMMEDIATE cs PUSH IMMEDIATE
96 XORB INDIRECT CA PUSH INDIRECT
97 XORB INDEXED cB PUSH INDEXED
98 CMPB DIRECT cC POP DIRECT
998 CMPB IMMEDIATE cD RESERVED**
SA CMPSB INDIRECT CE POP INDIRECT
98 CMP8B INDEXED CF POP INDEXED
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6.0 OPCODE TABLE (Continued)
Opcode Instruction Opcode Instruction
Do JNST E8 RESERVED**
D1 JNH E9 RESERVED**
D2 JGT EA RESERVED*®
03 JNC EB RESERVED**
D4 JNVT EC RESERVED"*"
DS JNV ED RESERVED"**
06 JGE EE RESERVED**
D7 JNE EF LCALL
D8 JST FO RET
D9 JH F1 RESERVED®**
DA JLE F2 PUSHF
DB Jc F3 POPF
DC VT F4 RESERVED*®*
Do Jv F5 RESERVED"*
DE JLT F6 RESERVED"*
DF JE F7 TRAP
EO DJINZ F8 CLRC
E{ RESERVED"* Fg SETC
E2 RESERVED"*" FA o]}
E3 BR (INDIRECT) FB El
€4 RESERVED"®* FC CLRVT
E5 RESERVED** FD NOP
E6 RESERVED*'* FE *Div/0IvVB/MUL/MULB
E7 LIMP FF RST

*Two Byte Instruction

**Opcodes which do not have a correspanding instruction will not generate an interrupt it executed.



8X9X QUICK REFERENCE

7.0 INSTRUCTION SUMMARY
Mnemonlc gz;: Operation (Note 1) 7 Tn :laq‘: pry e Notes
ADD/ADODB 2 De—D+A wlvijv|w| T|—
ADD/ADDB 3 D+«B+A viv|iv|v| T —
ADDC/ADDCB 2 D«—D+A+C RN I P 2 s o
sus/suBB 2 D+—D-A v | virvivri T —
sus/susB 3 Q:e—B-A virviv|v| T|—
susc/suscCs 2 D« D-A+C-1 dlwvirlivr| T1]—
CMP/CMPB 2 D-A rivivisvrl Tt | —
MUL/MULY 2 0,D+2 <+ DA —_— =] =] —17 2
MUL/MULU 3 D,D+2 <« B*'A —_— == -] -] ? 2
MULB/MULUB 2 D.O+1 <« D"A — ===} =17 3
MuLB/MULUB 3 D,OD+1 «—B*A — = —f—-] -] ? 3
(»]AVV] 2 D« (0O,D+2)/AD+2 <~remainder | —|—|—jwi T |— 2
oivus 2 D« (D,O+1)/AD+1 <«—vremainder | —|—|—|»| T |— 3
Div 2 (D« (D,D+2/AD+2 < remainder | —|—|—]2} T|—
oive 2 |0+ (D,D+1)/AD+1 <—remainder | —|—|—| 2| T |—
AND/ANDB 2 D «+— DandA vy |0} 0| —]—
AND/ANDOB 3 D « BandA “» IOl O ]| —|—
OR/ORB 2 D + DorA »ivi0| 0O —|—
XOR/XORB 2 D +— D(excl.or) A viv |00 | —}|—
LD/L0B 2 D+~ A —_— =] -] =
S7/STB 2 A«D =] =] =] —
LDBSE 2 D «— A;D + 1 «— SIGN(A) —f ] — =] =} =] 34
LDBZE 2 D+ AD+1 <0 — == =] —=f—1] 3,4
PUSH 1 SP «— SP ~ 2;(SP) «— A —_—f— =} -] =] -
POP 1 | A+ (SP;SP «— SP + 2 J U D D R
PUSHF 0 SP «— SP — 2;(SP) +— PSW; 0j10}(07]0 0 0
PSW <+ 0000H <20
POPF c PSW «— (SP);SP +— SP + 2; e v iv iviviv|v»
SUMP 1 PC +— PC + 11.bitoffset —_— ] —] =] -] -
LIMP 1 PC < PC + 16-bitoffset —_—_ ] —_—] = =] —
8R [indirect] 1 PC « (A) —_l_ =] =] =1 -
SCALL 1 SP +— SP - 2;(SP) «— PC; — =] =] = - - 5
PC +— PC + 11-bitofisst
LCALL 1 SP «— SP — 2;(SP) +— PC; _ -] == = — 5
PC +— PC + 16-bitoffset
RET 0 |[PC +— (SP;SP «— SP + 2 =] == ==
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7.0 INSTRUCTION SUMMARY (Continued)

8X9X QUICK REFERENCE

Mnemonic Oper- Operation (Note 1) Fage Notes
ands z{N[c|v|vT|sT
J (conditional) 1 PC «— PC + 8-bit offset (if taken) ——f——f =] — 5
JC 1 | JumpifC =1 —l === —={—] 5
JNC 1 |JumpifC=0 —f === =] =] s
JE 1 JumpitZ = 1 —_— =] —] =] — 5
JNE 1 |JumpitZ=20 —fmj—f—] =l—=1] 5
JGE 1 {JumpifN =0 —_ === =] - 5
JLT 1 |JumpifN = 1 —_) - = - 5
JGT 1 (JumpifN=0andZ =0 —] === =] - 5
JLE 1 JumpifN=10rZ =1 = =] =] — 5
JH 1 JumpifC = 1andZ = 0 —_ = =] -] — 5
JNH 1 |JumpifC=00rZ = 1 —|—f—]—f -] — 5
Jv 1 JumpitV = 1 —_—f ==} —] - 5
JNV 1 Jump itV = 0 —_—f——l—] - — 5
JVT 1 Jumpif VT = 1; Clear VT —l—l =t 0] — 5
JNVT 1 Jump it VT = 0; Clear VT —| =] —1 0| — 5
JST 1 Jump if ST = 1 = -] = 5
JNST 1 {JumpifST =0 — === —|=1 5
JBS 3 | Jumpif Specilied Bit = 1 —] =]t —|—~] 5,8
JBC 3 [ Jumpif Specified 8Bit = 0 —_—f—j—|—] —|—~] 5,8
DJUNZ 1 D «- D - 1;if D+ Othen
PC + PC + 8-bit offset —_ =] =]~ 5
DEC/DECB 1 D+~ D-1 wlivlvivit|—
NEG/NEGB 1 D+~0-0D wiwlwivr| T | —
INC/INCB 1 De—D+1 il T|—
EXT 1 |D « 0,0+ 2 + Sign(D) wirlolOo|—i—] 2
EXTB 1 D + O;0+ 1 « Sign(D) | | O|O)~—|~— 3
NOT/NOTB 1 D <+— Logical Not (D) wilwmwloj O] —|—
CLR/CLRB 1 |[D+«20 1lotdolol—1)—
SHL/SHLB/SHLL 2 |[C+=msh————— Isb «~ 0 wltlviv»| T|— 7
SHR/SHRB/SHAL 2 |0 >msb————— Isb — C | 20—V 7
SHRA/SHRAB/SHRAL 2 msb — msb — — — — — Isb — C Vil 0| —| v 7
SETC o] C «—1 —_ | —f 1t = -] —
CLRC o} C+0 —d o= =] =
CLRVT [¢] VT «— 0 —| =] ] =] 0| -
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[ ]
8X9X QUICK REFERENCE |nte| .

7.0 INSTRUCTION SUMMARY (Continued)

Mnemonlic ?::::' Operation (Note 1) z T cFlag‘: oy gy Notes
RST 0 PC +— 2080H ofo0j0] O 0 0 8
o] 0 Disable Afl interrupts (| +— 0) —_—]—_— -}~ = —

El 0 Enable All Interrupts (| +— 1) —_— e~ =] —-] -] -

NOP 0 PC «—~ PC + 1 —_— = —_] —_ = | =

SKiP 0 PC «— PC+2 —_ ] = =] =] =] —=

NORML 2 Left shift till msb = 1; D <« shift count YIi?2[10) =] -1 — 7
TRAP o] SP <«— SP — 2;(SP) « PC

PC <+ (2010H) —_ ] -] =] — 9

NOTES:

1. If the mnemonic ends in “B", a byte aperation is performed, otherwise a word operation is done. Operands D, B and A
must conform to the alignment rules for the required aperand type. D and B are locations in the Register File; A can be
located anywhera In memory.

2.D, 0 + 2 are consecutive WORDS in memory; D is DOUSLE-WORD aligned.

3.0, 0 + 1 are consecutive BYTES in memory; O is WORD aligned.

4. Changes a byte to a word.

5. Offset is a 2's complement number.

6. Specified bit Is one of the 2048 bits in the register file.

7. The "L” (Long) sutfix indicates double-word operation.

8. Initiates a Reset by pulling RESET low. Software should ra-initielize all the nacessary ragisters with cods starting at
2080H.

8. The assembler will not accept this mnemanic.
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8X9X QUICK REFERENCE

8.0 OPCODES, INSTRUCTION LENGTH AND STATE TIMES

INDIRECT® INDEXED®

DIRECT IMMEDIATE NORMAL  |AUTO-NC.] SHORY LONG

g (8
Z| w w u w S ®
3 |3308 mal8lalee)8le B0 |a| Be |8 ls| BS g B8
$OE|2|E| 2T |glE|RE | g (5| gk 2R |2 |E| 22 (B =2
x o o} vk | O|lo| v~ | O la hF ) 'u'ip o |[m hF |a 5‘:

ARITHMETIC INSTRUCTIONS

ADD 2164130 a Jes{a] s |esi3| enr {3 2z ler|a] em1 [s] 2
ADD 3)44)afl s 1asis] 6 Jasial|l 2 L4 &3 Jaz|s] w2 Vaf a3
ADDB | 2 {74 3] 4 [25{3] 4 6(3| e {3 2 {77 1a] &1y [s] 112
ADDB |3 |s4 |4 S Isstaf s Jseta| m2 (4] 83 |s7is] mz2 le] sn3
ADDC |2 )A4]3] 4 fas|4 S |Aa6i3] ey [3] m2 Jar]af ettt |s] M2
ADDCB | 2 {Ba}3] 4 [Bs{3] 4 |B6{a3] e11 |3] 2 {74} &n1 [s] 2
SUB 2 (68131 4 Je9|al 5 Je6al3] et [3] mz |6Blda] 611 [5] 112
suB 3{48]af 5 J49]s 6 1dafa] 2 4] 813 j4Bls| m2 6] 83
sus |2 (73] 4 {193} 4 Jals]l ent |30 m2imls] oot [s] 12
suBB |3 }s8l4l s |solal s [sala] 22 Ja| a3 [sBls| 7z | 6] 813
SUBC | 2 {A8|3] 4 jasla} s Laala] en1 3] w2 [aB|af| et | s] 12
suBcB | 2(Bs|3| 4 |Bo}3| 4 |Bal3] e11 |3] 2 |8Bl4] &ty {s] 12
cMP 2 {88 (3] 4 |84l s [salaf et {3] 12 [88]d] a1t [s] 112
cMPB | 219813 4 J99oi3] 4 joaf3] ent |3} m2 los|al et [s| m2
MULU | 2]|6C]3] 25 |eDla| 26 |6E[3]| 2732 [3| 2833 | 6F |4 2732 | 5| 2813
MULU | 314c|4] 26 |4D|s] 27 [ 4] 2833 |4 29034 Jar i s 2833 [ 6] 293¢
MULUB | 2 {7c{3] 17 Jm|3f 17 J1E|3] 1924 3] 2025V 7F | 4] tor2s | 5| 2008
MULUB | 3 |sCl4a] 18 IsDj4{ 18 [SE|4] 20025 [4] 21126 | sE | 5] 20025 | 6} 21126
MUL 21014al 29 lois] 30 | @lslamelafazr|@|s| ause |6l
MUL Jlois) 0 |ole} 3t |@{s|3vrls|{ans|@|6] 3237 ]7]308
MULB [ 21 @fa] 21 (@ f4f 21 [ @|a]l2328ta]| 2420 ] @}5]| 2028 |6] 2429
MULB |3 |@fs| 22 [@is] 22 @ |sj2e29]5]2sn0] @ 6] 242972530
DIVY 218CJ31 25 {8D]a) 26 {8E{3] 283232933 {eF|4{ 2832 |5]293
DIvuB | 2 j9oci3| 17 lop[3f 12 [9e|3] 2024 [3] 2125 | oF | 4] 20024 | 5| 21128
DIV 2| @i4] 29 J@[s] 0 | @|a]3m6|a]33n7{0d]s]| 323663337
DIVB 2] @f4f 2t Jolaf 2 | @4faarzsfa]aso] @ s 2428 ]6] 2529

NOTES:

*Long indexed and Indirect + instructions have identical opcodes with Short indexed and Indirect modes, respectively. The
second byte of Inatructions using any Indirect or indexed addressing mode specifias the exact moda used. If the sacond
byte is even, usa Indirect or Shart indexed. If it s odd, use Indiract + or Long indexad. In all casss the second byte of the

instruction always specilles an aven (word) location for the address refsrenced.
© Number of state timss shown for internal/extermal operands.

@ The opcodes tor signed multiply and divide are the opcodes for the unsigned functions with an "FE" appended as a

prefix,

@ State limes shown for 16-bit bus.

272110-20
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intel.

8.0 OPCODES, INSTRUCTION LENGTH AND STATE TIMES (Continuad)

INDIRECT® INDEXED®
DIRECT IMMEDIATE NORMAL |AUTO4NC] SHORT LONG
g § w w w ) ) w 93 Ge
(]

A R TR A e T
§ 8 g o hE o|w 55:1 O lm aF o ’u—)‘: § o GF m BF
LOGICAL INSTRUCTIONS
AND 2fe0 i3l 4 Jerja] s [ ex]3) et {3l m2ie3]sa] enn |5 m2
AND J {4014 5 4115 6 42 14| 712 (4] 13 [43 | S| m2 | 6] 813
ANDB 2173 4 M]3 4 213] it 31 M2 §73 14 &1 S| M2
ANDB |3 )sofal s |Ist]at 5 | s2/4] w2 |4l a3 fsalsl m2ie6l a3
OR 218 |31 4 [s1fd4f s | s2)3] et j3] m2s3|al e |s]| m2
ORB 219031 & Jorf3l 4 Jo2jal enmi j3] m2t93fa| ert |s] m2
XOR 2184(3] 4 |85|a] 5 | s6laj et [3] m2sr]al ent |s| w2
XORB 219 ]3 4 9513 4 %6 |31] et 3] M2 {19714 il 51 M2
DATA TRANSFER INSTRUCTIONS
LD 2 {A073 4 Al {4 5 A2 13}t &It 3] M2 (A4} Wit S| M2
LDB 2 {BO|3 4 B1]3 4 B2|3| &lt 3| M2 | B3|4) &l st mz2
ST 21col3] 4 |—|—=t —{c2l3] 2 {3] &2 Jc34al m |5) sn2
STB 21Ce{3} s T—|—t —bcsl3l 3] snalcrfel 11 s} sm
LDBSE | 2 {BC|3! 4 |BD{3] 4 IBE|3) 6t [3, 12 {BF|a] &t1 |5} M2
LDBZE 2 1AC|3 4 AD|3 4 AE} 3| &1t JL 712 {AF {4} &1} 5| M2
STACK OPERATIONS (internal stack)

PUSH t JC8 {2 8 Cof3 3 CAL2| 1S |2 1216 |[CBI3] 1WIS | 4| 1216
POP tJecizy 12 )= — Jcelz2]1ang 2] 148 {cF|l3] 148 |4] 1418

pUSHF jolrFm{i]| s
POPF olrit] o
STACK OPERATIONS (external stack)
PUSH 1 Jcslz] 12 jeo|3] 12 Jcalalusno {2f 1020 jcB]af1sns 41620
POP tjeciz2] 18 | — |~ — [ CcEf2]16n0]2] 1020 |cri3] 10204} 1620
PUSHF ajF2]|1 12
POPF ESHEE
JUMPS AND CALLS
MNEMONIC | OPCODE BYTES STATES MNEMONIC | OPCODE BYTES STATES
LiMp E? 3 8 LCALL EF 3 13/16®
SIMP 20-27® 2 8 SCALL 218-2F® 2 13/16®
BR{ | €3 2 3 RET o ! 12160
TRAPD F7 { 21724
272110-21
NOTES:

@ Number of state times shown for internal/external operands.
@ The assembler does not accept this mnemanic.
@ The least signiticant 3 bits of the opcode are concatenated with tha following 8 bits to form an 11-bit, 2's complemant,
offset for the relative call or jump.

@ State times for stack located internal/external,

® Stata times shown for 16-bit bus,
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8X9X QUICK REFERENCE

8.0 OPCODES, INSTRUCTION LENGTH AND STATE TIMES (Continued)
CONDITIONAL JUMPS

All conditional jumps are 2 byta instructions, They raquire 8 state times If the Jump la taken, 4 if it is not.(8)
MNEMONIC QPCODE MNEMONIC OPCODE MNEMONIC OPCODE MNEMONIC OPCODE
Je 08 JE OF JGE D8 JGT D2
JNC D3 INE D7 JLT DE JLE DA
JH o] Jv 0o VT oc JST o8
JNH D1 JNV Ds JINVT D4 JNST 0o

JUMP ON BIT CLEAR OR BIT SET
These instructions are 3 byte instructlons, They require 9 state times if the jump is taken, 5 if it is not.(8)
BIT NUMBER
MNEMONIC 0 1 2 3 4 5 ] 7
JaC 30 31 32 33 34 35 386 37
Jas 38 39 3A 38 3C 30 3E 3F
LOOP CONTROL
MNEMONIC OPCODE BYTES STATE TIMES
DINZ EO 3 5/9 STATE TIME (NOT TAKEN/TAKEN)(8)
SINGLE REGISTER INSTRUCTIONS
MNEMONIC | OPCODE | BYTES | STATES(® | MN EMONIC | OPCODE | BYTES | STATES(®)
DEC 05 2 EXT 06 2 4
DECB 15 2 4 EXTB 16 2 4
NEG 03 2 4 NOT 02 2 4
NEGB 13 2 4 NOTB 12 2 4
INC 07 2 4 CLR o1 2 4
INCB 17 2 4 CLRB 11 2 4
SHIFT INSTRUCTIONS

INSTR WORD INSTR BYTE INSTR [\35,;‘ STATE TIMES(®)

MNEMONIC MNEMONIC MNEMONIC
OP | B oP ! B OP | B

SHL os 3 | SHLB 19 3 | SHLL 0D 3 | 7+ 1PERSHIFT()
SHR o8 3 | SHRB 18 3 § SHRL 0C | 3 | 7+ 1PERSHIFT()
SHRA 0A 3 | SHRAB 1A 3 | SHRAL 0E 3 7 + 1 PER SHIFT{)
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8X9X QUICK REFERENCE

8.0 OPCODES, INSTRUCTION LENGTH AND STATE TIMES (Continued)
SPECIAL CONTROL INSTRUCTIONS

intel.

MNEMONIC | OPCODE | BYTES | STATES® | MNEMONIC OPCODE | BYTES | STATES(®)
SETC F9 1 4 8] FA 1 4
CLRC F8 1 4 El F8 1 4
CLRVT FC 1 4 NOP FD 1 4
RST®) FF 1 166 SKIP 0o 2 4
NORMALIZE
MNEMONIC | OPCODE | BYTES STATE TIMES .
NORML QF 3 11 + 1 PER SHIFT
NOTES:

6. This instruction takes 2 states to pull RESET low, then holds it fow f

takes 13 states, at which tima the program restarts at location 2080H.
7. Exacution will take at least 8 states, evan for O shift.
8. State times shown for 16-bit bus.

9.0 INTERRUPT TABLE
Vector Location
Vector {High (Low Priority
Byte) Byta)
Software Trap 2011H 2010H Not Applicable
Extint 200FH 200EH 7 (Highest)
Serial Port 2000H 200CH 6
Software Timers 2008H 200AH 5
HSIL.0 2009H 2008H 4
High Speed Cutputs 2007H 2006H 3
HS! Data Available 2005H 2004H 2
A/D Conversion Complete 2003H 2002+ 1
Timer Overflow 2001H 2000H 0 (Lowest)

or at least one state time to initiats a resst. The reset
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10.0 FORMULAS

8X9X QUICK REFERENCE

11.0 RESET STATUS

Baud Rate Calculations Port 1 Hegister :ifi;:‘x‘gl:e
Using XTAL1: Port 2 XX0XXXX18
Moda 0: g:tg_XT:Lj(go:u‘o)ncy:B’.o Port3 111111118
Port 4 111111118
Others: %:u:g - XT:‘L: (';oiuo‘v;cv PWM Control OCOH
Serial Port (Transmit) undefined
Using T2CLK: Setial Port (Receive) undefined
Mode 0: g:.t,: . Teck l:qusocy: Bwo Batfd Rate Register undefined
Serial Port Controt XXXX0XXX8
Othors; Saud _ TZCU: Jrﬁww: Bwo Serial Port Status X0OXXXXX8
A/D Command undefined
Note that 8 cannot equal 0, except when using XTALt A/D Result undafinad
i other than Mode 0. Interrupt Pending undefined
interrupt Mask 000000008
8X9XBH Slgnature Word Timer 1 0000H
Device | Signature Word Timer 2 0000H
879XBH 896FH WOT 0000H
ggg;g: U :3:;: 4 HSI Mode XXXXXXXXB
HSI Status undefined
10S0 00000008
10S1 000000008
10COo X0X0X0X08
10C1 XOX0XXX1B
HSI FIFO smpty
HSI CAM empty
HSO SFR 0000008
PSW 0000H
Stack Pointer undefined
Program Counter 2080H
Port 1 weaak pullups
Paort 2.6, Port 2.7 weak pullups
Ports3and 4 floating
HSO0.0, HSO.1, HSO.2, HS0.3 low
HSO.4, HSO.5 floating
RO high
WR/WRL high
ALE/ADV high
BHE/WRH high
INST low
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s o o
waas Inadmiavee1Usunsunan (Main Program)

START

SET INITIAL VALUE

SET
COMMUNICATION

PORT

COMMAND
SHOW REGISTER

Yes——l

COMMAND
SHOW REGISTER

COMMAND
DOWN LOAD
PROGRAM
?

COMMAND
FILL DATA
?

Yes —l

COMMAND
FILL DATA

No COMMAND No

DOWN LOAD

COMMAND
MOVE DATA
?

COMMAND
EDIT DATA
?

Yes—l

COMMAND
MOVE DATA

Yesj

COMMAND
EDIT DATA

No No

COMMAND
SHOW BREAK
POINT
?

COMMAND
DUMP DATA
(BYTE)

Yes—l Yes——l

COMMAND COMMAND

No DUMP DATA No
(BYTE) SHOW BREAK POINT

Yesj

COMMAND
DUMP DATA
(RANGE)
?

COMMAND
SET BREAK POINT

Yesj

- SEr D ) ouP OATA
@ (RANGE)
COMMAND
RUN Yes
? l

COMMAND

@ RUN
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' I's
(ere9 IWad915@n15 Down Load Data

START @
)

il {9

RECEIVE DATA FROM PC
RECEIVE DATA FROM PC AND ADD TO CHECKSUM
STORE DATA AT
No DATA E'?UAL by [DATA POINTER]
Yes
r INCREMENT DATA POINTER
SET CHECKSUM EQUAL
ZERO !
l DECREMENT COUNTER
RECEIVE NUMBER OF DATA N
AND ADD TO CHECKSUM
l COUNTER EQUAL
No 2ERO

SET COUNTER EQUAL NUMBER
OF DATA

Yes

OUNTER EQUA
COUNTER EQUAL Yes GHECKSUM CORRECT Yes

No RECEIVE LOAD ADDRESS (00H) %
Y FROM PC No

INCREMENT COUNTER l :
l RECEIVE LOAD ADDRESS (00H) ERROR

FROM PC (WAIT HERE)
RECEIVE LOAD ADDRESS
(HIGH BYTE) FROM PC AND l
ADD TO CHECKSUM
[ RECEIVE DATA (TYPE OF
RECORD) FROM PC
RECEIVE LOAD ADDRESS (LOW

BYTE) FROM PC AND ADD TO
CHECKSUM

I

DATA EQUAL D1H?

(END OF RECORD) No
SET DATA POINTER EQUAL
LOAD ADDRESS
Yes
[ RECEIVE TYPE OF RECORD RECEIVE DATA FROM PC
FROM PC AND ADD TO

CHECKSUM

&

DATA EQUAL "FFH'?

(END OF RECORD) No ?
Yes

RETURN TO MAIN




¢ @ .
e INa21139n15 Edit Data

( staT )

RECEIVE EDIT ADDRESS
(HIGH BYTE) FROM PC

RECEIVE EDIT ADDRESS
(LOW BYTE) FROM PC

SET DATA POINTER
EQUAL EDIT ADDRESS

y

RECEIVE DATA (1 BYTE)
FROM PC

STORE DATA AT
[DATA POINTER]

y
GETURN TO MAIN )
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I3 o
1aas IWa3115an15 Dump Memory (byte)

< staT >

!

RECEIVE DUMP ADDRESS
(HIGH BYTE) FROM PC

y

RECEIVE DUMP ADDRESS
(LOW BYTE) FROM PC

|

SET DATA POINTER
EQUAL DUMP ADDRESS

!

READ DATA FROM
[DATA POINTER]

A

CONVERT FIRST DIGIT OF
DATA FROM HEX TO ASCII

!

SEND TO PC

I

CONVERT SECOND DIGIT
OF DATA FROM HEX TO
ASCII

I

SEND TO PC

!

GETU RNTO MAID




START

SET DATA POINTER
EQUAL START ADDRESS OF
BREAK POINT BUFFER

le

L 2l

RECEIVE BREAK ADDRESS
(HIGH BYTE) FROM PC

l

RECEIVE BREAK ADDRESS
(LOW BYTE) FROM PC

!

STORE BREAK ADDRESS
(HIGH BYTE) AT
[DATA POINTER]

!

INCREAMENT DATA POINTER

|

STORE BREAK ADDRESS
(LOW BYTE) AT
[DATA POINTER]

!

INCREAMENT DATA POINTER

'

STORE DATA "00" AT
[DATA POINTER]

'

INCREAMENT DATA POINTER

&

s & .
uand INaI5ANIS Set Breakpoints

T

STORE DATA "00" AT
[DATA POINTER]

SET BREAK POINT FINISH
?

INCREAMENT DATA POINTER

&

Yes

RETURN TO MAIN
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o o
weae 18195913 Go (all condition)

( stagT >

SET DATA POINTER1 EQUAL
START ADDRESS OF BREAK
POINT BUFFER

>

y

READ BREAK ADDRESS
FROM [DATA POINTER1]
AND SAVE TO
DATA POINTER2

DATA POINTER2 EQUAL
"2080H"
?

No

DATA POINTER2 EQUAL

2

No

h 4

READ DATA FROM
[DATA POINTER2]

Yy

STORE DATA AT
[DATA POINTER1+2]

I

STORE TRAP COMMAND
"FTH" AT
[DATA POINTER?]

<
y

INCREMENT DATA
POINTER1 TOTAL 4 TIME

&

7

READ USER PC, USER
STACK, USER PSW FROM
USER REGISTER BUFFER

SET NEW CONDITION

YGS%

JUMP TO USER PC
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¢ & .
waae INa915anN15 Show Registers

( sTART )

!

SET DATA POINTER EQUAL
THE END ADDRESS OF
REGISTER BUFFER

<
¥

READ DATA FROM
[DATA POINTER]

l

CONVERT FIRST DIGIT OF
DATA FROM HEX TO ASCII

!

SEND TO PC

!

CONVERT SECOND DIGIT
OF DATA FROM HEX TO
ASCIl

l

SEND TO PC

l

DECREMENT DATA POINTER

HOW ALL REGISTER FINIS
?

Yes

Y

GETU RNTO MAIN)
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s & R
ueras IWad¥13@n1s Fill Data

C staRT )

!

RECEIVE FILL START
ADDRESS (HIGH BYTE)
FROM PC

|

RECEIVE FILL START
ADDRESS (LOW BYTE)
FROM PC

!

SET DATA POINTER1
EQUAL FILL START
ADDRESS

!

RECEIVE FILL END
ADDRESS (HIGH BYTE)
FROM PC

!

RECEIVE FILL END
ADDRESS (LOW BYTE)
FROM PC

!

SET DATA POINTER2
EQUAL FILL END ADDRESS

!

RECEIVE FILL DATA FROM PC

DATA POINTER1 EQUAL
DATA POINTER2
?

No

Yes

e
&

STORE DATA AT
[DATA POINTER1]

!

INCREAMENT DATA POINTER1

&

L 4

STORE FiLL DATA AT
[DATA POINTER]

l

GETURN TO MAD




< sTaRT >

'

o o
ueraa 11ad5AN13 Move Data

o

RECEIVE MOVE START
ADDRESS (HIGH BYTE)
FROM PC

READ DATA FROM
[DATA POINTER1]

'

l

RECEIVE MOVE START
ADDRESS (LOW BYTE)
FROM PC

STORE DATA AT
[DATA POINTER3]

!

!

SET DATA POINTER1
EQUAL MOVE START
ADDRESS

INCREAMENT DATA POINTER1

!

:

RECEIVE MOVE END
ADDRESS (HIGH BYTE)
FROM PC

INCREAMENT DATA POINTERS3

!

RECEIVE MOVE END
ADDRESS (LOW BYTE)
FROM PC

b

DATA POINTER1 EQUAL
DATA POINTER2
?

Yes

h 4

SET DATA POINTER2
EQUAL MOVE END
ADDRESS

READ DATA FROM
[DATA POINTER1]

!

'

RECEIVE MOVE
DESTINATION ADDRESS
(HIGH BYTE) FROM PC

STORE DATA AT
[DATA POINTER3)

l

RECEIVE MOVE
DESTINATION ADDRESS
(LOW BYTE) FROM PC

:

SET DATA POINTER3 EQUAL
MOVE DESTINATION
ADDRESS

&

!

GETURN TO MAID
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y

SET DATA POINTER EQUAL
START ADDRESS OF BREAK
POINT BUFFER + 61

o

y

READ DATA FROM
[DATA POINTER]
(LOW BYTE OF BREAK
POINT ADDRESS)

y

CONVERT FIRST DIGIT OF
DATA FROM HEX TO ASCII

SEND TO PC

y

CONVERT SECOND DIGIT
OF DATAFROM HEX TO
ASCII

SEND TO PC

DECREMENT DATA POINTER

No

&

4 3 .
uaad IlaIwIsans Show Breakpoints

7

READ DATA FROM
[DATA POINTER]
(HIGH BYTE OF BREAK
POINT ADDRESS)

y

CONVERT FIRST DIGIT OF
DATA FROM HEX TO ASCII

SEND TO PC

CONVERT SECOND DIGIT
OF DATA FROM HEX TO
ASCII

SEND TO PC

A

DECREMENT DATA POINTER
3 TIMES

DATA POINTER EQUAL
BREAK POINT BUFFER -3
?

Yes
Yy

GETURN TO MAID
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START

7

warae Iadnsams Dump Memory (range)

7

171

RECEIVE DUMP START CONVERT SECOND DIGIT INCREAMENT DATA POINTER
ADDRESS (HIGH BYTE) OF DATA POINTER ( HIGH
FROM PC BYTE) FROM HEX TO ASCII l
I l DECREAMENT COUNTER2
RECEIVE DUMP START SEND TO PC
ADDRESS (LOW BYTE)
FROM PC l
l COUNTER2 EQUAL ZERO
CONVERT FIRST DIGIT OF ?
DATA POINTER (LOW BYTE)

SET DATA POINTER1
EQUAL DUMP START
ADDRESS

FROM HEX TO ASCIl

Yes
Yy

-

I

I

RECEIVE DUMP END
ADDRESS (HIGH BYTE)
FROM PC

SEND TO PC

SET COUNTER2 EQUAL 16

}

}

I

RECEIVE DUMP END
ADDRESS (LOW BYTE)
FROM PC

CONVERT SECOND DIGIT
OF DATA POINTER ( LOW
BYTE) FROM HEX TO ASCII

DECREAMENT COUNTER1

l

!

SEND TO PC

SET CONTER1 EQUAL 4

0

READ DATA FROM
J’ [DATA POINTER]
SET COUNTER2 EQUAL 16 l
CONVERT FIRST DIGIT OF

———C

CONVERT FIRST DIGIT OF
DATA POINTER (HIGH BYTE)
FROM HEX TO ASCII

DATA FROM HEX TO ASClI

l

l

SEND TO PC

SEND TO PC

l

&

CONVERT SECOND DIGIT
OF DATA FROM HEX TO
ASCI

]

SEND TO PC

&

RETURN TO MAIN




¢ & o i a .
u’dmTvlm‘mmmsmmmﬁamﬂ Breakpoints (Trap)

C START )

!

SAVE USER CONDITION
(PROGRAM COUNTER, STACK,
PROGRAM STATUS WORD)
TO REGISTER BUFFER

l

SET DATA POINTER1 EQUAL
START ADDRESS OF BREAK
POINT BUFFER

le
v

READ BREAK ADDRESS
FROM
[DATA POINTER1]

|

RECEIVE DATA (1 BYTE)
FROM PC

l

SET DATA POINTER2 EQUAL
BREAK ADDRESS

DATA POINTER2 EQUAL
“2018H"

?

Yes
A 4

SEND BREAK ADDRESS TO
PC

RETURN TO MAIN

DATA POINTER2 EQUAL
“0000H"
?

No
h 4

Yes

y

READ DATA FROM
[DATA POINTER1+2]

INCREMENT DATA
POINTER1 4 TIME

}

STORE DATA AT
[DATA POINTER2]

|

STORE "00H" AT
[DATA POINTER1]

I

INCREMENT DATA
POINTER1 4 TIME

&

O
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Common CPU technique for a low cost 8031 LC development card

'
o o

BAr A &luan * qeiud Bdu ~ neude wawgy
“tnAnsnfuatn tudininande
anniumalulagnszasuindidraumnsaianal
“dnAnnyyntn dudinaneds annfumalulaiinezaamndmszunnmile
** 799ANARTIANTE NATTY INTANUNAN ATUEAAINTTUANART

aniuwmalulaginszaanuindidngununsaians

UNARED Tuifaquiu 1C mszna MCS - 51 Tidmnilumumdrdnludunsdne wasnaninll
Uszgniflfanu aaaziiuldann lassaudouluglugaanawansdfitun iedeald CPU v
AILANNIINL axlienld LC wef 8031 unu PP wef 280 vatliitaann pc furenimanam
annslumsauiiang pp vaneusznig Bnmimullsunsauaunmitusedlariy
TneniolUaz14 EPROM EMULATOR tanzlinommngasinluninin uazlisz@nanmiganda
88147 usidh EPROM EMULATOR fittdunigluilaqiiy finedeutags unarwiildinausun
doeimunlUsunsudmivlulasaeutnsanes wef 8031 Feliss@nsnwlunmineuiia  uasi
dndryldunulunisuaansun e nidFunsesnuunimatialunsmissuszanana

naN (CPU) faumiu

Abstract Microcontroller series MCS - 51 have an important role for study and applications.
Many projects in several years ago used CPU to control the electronic components, They used
HLC 8031 instead of LLP Z80 because of many advantages. To develop the monitor program of
project, it is easy to use several tools. The common tool uses “EPROM EMULATOR” because it
provides high efficiency and easy to use, but the only disadvantage of EPROM EMULATOR is
high cost. This paper presents a new and simple tool that provides good efficiency, very low cost

and use common CPU technique to get advantage.
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Tunsimunlaraunlfulasmeulniaines wes 8031
o : ' J-l e Yo =i -l o "ﬂ’
Wusasuaiu winfiglen 1 diuivanedasi

1. M iATulagende Single Board nMswmun

v
|

#aedil fliasdeninnisuallsunni@nmibitunsiies
(Opcode) Tmﬂmﬂﬂmﬁmwnmm'qmﬁﬁq ield Opcode UA2a4
i lUfleaul¥iu Single Board w‘w"awmmum?ﬁﬁmunmm?unmd']
gndfesnsamuiideanniteli winwuildsunsugabianysaifiaz
Fevimsuflafsunay uardndumuiuneudnin aundnasld
Tﬂ?unwﬁaumnf ua:ﬂmwgnﬁmﬁqm
2. maimnlaneulagisiesneniomefidansason

fiuqunsafrznevau ur

2.1 nmaimunlagld EPROM iy Monitor
Program tevlulasAeulnsaiaes wef 8031 ﬁfq'l'ﬁwm‘wwnmwm
Lﬂ?mﬂﬂuﬁmmﬂﬁ\"ﬂmﬁur&’lﬁ lngerduaann uazAdueinsonlu
nMsWaullsunsudon  nvaund a3 s gl amradiou
Wrunsu iy uaznasesmminanddlneilifinastondgena
NIENIN ﬁqi"';U?ﬁnguuwquzlﬂuﬁ'qﬁ'Lﬁm%uﬂ?ﬂuuafm
AaulnsazeslAsIUAfFaRLN AnwuzmsliuAzAdI8ARY
fiuTUsunsn DEBUG 194 DOS [3]

2.2 maimuniasld EPROM EMULATOR #

-~ o

o -
"iaieusia EPROM via RAM luusfanauinrasnalaseany

D
=
e

S S.
=N
2

O

wimwney nslfoualdioniuatesneniame oty Tned
v;"euuu-‘/’njt'ﬁ;ﬂuﬁimhuwww'ai'wumu (LPT) vidatinunanaimeynsy
(COM1, COM2) M3l EPROM EMULATOR vilanansaian
Wrunsulfeginemaide uazandumenlunmimuninnudosia
Gniae Wluedmadtu/idunn (4], 5]

et AsMnimunTATLLIduTing iU ud
i wud luwsazdsdeidedeeguinlsems 1y unsld Single
Board l#liannsaideulusunsuasuauninineu 8031 Wasy
yndau Wasanunsdaunes 8031 gnldaulag Monitor Program
189 Single Board Wudn lunsdlild EPROM #aifiu Monitor
Program 184 8031 1A nUszaunsnfiasdwwdn fumeulunis
w’mm?ﬂ?unmﬁ'm")'ﬁ'ﬁﬁq’lu‘ﬁwu'mmwa:mn'lﬁﬁué'l‘imnﬁn
iy lun19d1a Label 1e9irdanszlng (Jump) deersydusaiay
Address 189 UWMLUNLAEN, nsufiludn Origin Address 1184
Wsunsuftanysafaan 81004 Wiflu 0000H riewintUsunsly
urIaay EPROM ilwsiu duiumsimuningld EPROM
EMULATOR tiuanunsnsinnaimnntusunsdldngesiond1aanis
Buq Aindnialud wiwlrzautiomnuiesesaiidageer

Hn
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uNANMNUNTAgUsEaId et aueTea=d unlunis
afautewaunllsunsudwivnlasreuinraaes waf 8031
JI ° - IllJ v . ¥ - '
A miugaenirana ldans lunimimunlasey s
sunulunisudnsingy EPROM EMULATOR #ifldnuireann Tu
g iR Tusunsfeteilss@ninm . 3an0sdeu
WU tazadraadaiunisld EPROM EMULATOR usin
ANATINAMITONIUIAIREN Down Load Mode wimiu Tusmusi
EPROM EMULATOR gl@mnsaninauludanemus Remote Editor
Mode 1d@ndas (aandszaunisnllunisldaru EPROM

. e . o
EMULATOR wui1 Mode #lfies uazddtyiigada Down Load
Mode @il Remote Editor Mode u #lamaldaiesndn)
° o d‘ ° v v - ar .‘ .

wAKalsEnsdATY I Wuulun AR L tewEmuY Aandn
7ABR9 EPROM EMULATOR fidia Whinewailannsldqunnl
e Yoy g o X '
fonfunrgnald mﬁtummnuﬁmﬂﬂuiwmmg’l'ifa%"m‘nu vitan
fidmiheegluilaqiu (WAnAturfeaism ETT, SILA) asii CPU
waf 8031 ua:dfmﬂﬂmnhuw'afvnwnmmumjuumfmmu?ma

v v
Tuud? Aamnsain 2 doutiineusoauiuuaetoawamns 18 da

ualidulsznauresustieimuny anas dausadlugiii 1.

Ui 1. weteimun tsunsudmiintaseevlnsainedives 8031

f-nnzﬂi'; 2. uamamatianslde CPU daufusemdng
vafareulnsaiuusdoeimum The CPU (8031) aziinaminaiu
Y 2 ANMIZAD “AN19T Ready” UAT “an19 Run”

@n19z Ready CPU Azyi97UmNM Monitor Program il
us7qatilu EPROM (2716) uuumedoeimuny Ingazseiu INTEL
HEX FILE 7 Down Load 1anifiteaneniioimes Hun e may
nruzssuefaneuinga udnirdeyaitlA i 1inaely RAM (6264)
POIULNTABARUNY

an19z Run iila CPU éuqmmﬁniﬂqmwnm‘i‘;'ﬂq

ANAmes CPU azdwnuliaeasasulnia (Ussneudne 1C TTL



\waf 7432, 7476, 74123) N7 Reset CPU uazAduAn 1 CPU
JIUAIN Monitor Program 47N RAM (6264) uny Monitor Program
AH (Monitor Program Tuann=iliAe INTEL HEX FILE Aldaannas
Down Load 1fui84) gliamnsoncuanty cPU nauTUinawly
ANz Ready tiesafu INTEL HEX FILE lmilnenm Receive

SW1 LILUENT8WEN LN

RS232-C
qunsal
Peai a7
8031|.~"
crul vafamauinga
EPROM
4
RAM
2qsa0uinga
RS TARINEN N pC

7Un 2. watianaslden CPU faufussuinuefanauinsaiiumg

FNENUNH

3. HANITNARAY

anfeyalummeil 1. waastemnuFeuieudunlu
nILAA EPROM EMULATOR 74 3 uuu WLIFUYUIBIURTE
WA sNG1 EPROM EMULATOR fittdnieluaairenn

2 '
3M7

EPROM EMULATOR FuvuAeming(um)

(1)

EE - 232 2450
ET - EM8 1150?
WD BRI 3507

A179% 1. uanen 1T suii sufununinantes EPROM
EMULATORS
wineme (1) f83aan Catalog 189151M SILA RESEARCH

(2) 1Ry@a1N Catalog 199L51¥n ETT

(3) dayaa1nnsdna uazidanteginsnisen
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SPECIFICATION

EPROM EMULATOR

EE - 232 ET - EM8 WHag 2u
WRUNY
iy EPROM 5" 5" 5%
Yeuilu RAM - 3 -
‘wefniidensefiLiiasneuRamef | Snn auu | eunm
-imsnisiudaya (BPS) 4% - 9,600
-11in1e3 HEX FILE #lﬂuﬂm'fﬂl:llﬂ INTEL | INTEL | INTEL
,BIN
-Auto Reset UnAy - i
-n131497u Down Load Mode i i i
-n714H91u Remote Editor Mode i i 2
-LED WamMIANIIEN1TRINIY i i i
-CPU 1WA 8 Dinfi Hanusald AL | AL | 4®
‘vafaneulnsai ldausonld ALL | ALL | ALL®
-Finagina Assembler AldensalE | sxas1 | as1 | sxast

AT 2. uananTFeuiioug uanifsi1e 199 EPROM

EMULATORS

UNIEWUR (1) 2716, 2732, 2764, 27128 WAL 27256

(2) wilau (1) ualunrawaswiues EPROM azfag

Uiudpneasuedau

(3) 6116, 6264 UAT 62256

(4) 19200, 9600, 4800 UAx 2400 BPS
(5) 8031, 8032, 8051 uAaz 8052 Wintlu

(6) axsiasiinaimeunsu

gniigaanFusminagunsaidid@nnsetindeinutiuuie U7 3. wanamsduuseiasiamny fautuuefaaeuinga (va1)

U q

(NsNIAN 2537)



-

7UM 4. uapanslda ET - EM8 sanfuuefaneulnsa (va1)

UM 5. uamanasldau EE - 232 fauuuafaneuinga (v31)
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PROGRAM | SIZE EPROM e lluns Down Load File (Buni)
EMULATOR
1 2 3 4 5 6 7 8 9 10 AV
EE - 232 3.3 3.3 3.4 3.2 3.3 3.3 3.3 33 3.3 3.3 3.3
PORT1_1K.HEX | 1KB | ET-EMS8 04 | 04 | 05 ] 04 05| 04)o05)05]05] 04| 045
UNR TR 34 | 33 | 33 | 33|33 | 33| 33 ]33] 33| 33| 331
EE - 232 238 | 239 | 238 | 239 | 238 | 238 | 238 | 237 | 23.7 | 238 | 238
PORT1_8K.HEX | 8KB | ET - EMS8 10 | 11 1112108 | 11 )12 ] 11 ] 11 10 | 1.07
UB T8RN 238 | 238 | 23.8 | 23.7 | 23.7 | 23.8 | 23.8 "23.7 237 | 23.7 | 23.75
A7 3. uammnouifeunani14luns Down Load File 189 EPROM EMULATORS
PROGRAM SIZE EPROM mfv'nmu-umuaT“mmu‘immﬂﬂ%‘xuqmm? Down Load File
EMULATOR
1 2 3 4 5 6 7 8 9 10
- WOk | Hw.ok | mw.ok | mwox | nwox | mw.ok | mwox | nwok | mw.ok | mw.ox
PORT1_1KHEX | 1kB | ET- EM8 Rs.0k | Rs.ok | ms.ok | Rsok | Rs.ok | Rs.OK | RS.ok | RS.OK | RS.OK | RS.OK
UHQTEABN LN Y OK .OK OK | OK OK OK | OK | OK 6K OK
EE - 232 Hw.ok | Hwok | mw.ok | mwok | mwox | mw.ok | mw.ok | rw.ox | rw.ok | rw.ox
PORT1_8KHEX 8KB ET _ EM8 RS_OK RS_OK RS_OK RS_OK RS_OK RS_OK RS_OK RS_OK RS_OK RS_OK
UBN T EIWENLNY OK | OK | OK | oK OK OK | OK | OK | OK | OK

AN 4. uamannFauifisunininausesuefnaeuinsaiiaduga 13 Down Load File 199 EPROM EMULATORS

wEme 1. HW_OK i azdiassiednAunes EE - 232 e Reset 1e9 CPU e Wiue fanaulnsainauldetnagniies

2.RS_OK uu18TN Afiaaiin1g Reset CPU nnaia na Iuafanaulnsainawldatinagneies

3. PORT1_1K.HEX {lulsunsumuns 1KB ideanslsf PORT 1 184 8031 faeanilu “010101018”

4. PORT1_8K.HEX wilau 3. usiauin 8KB



foyalumimai 3. 1nnmaase Down Load File 2 §. NYANUAN

TUIA (1KB, 8KB) AniATasAeNfiawmas (CPU 80486DX - 33) IR 4 4 pnanuan )

uefamauinta (v31) Iidaz 10 AFowndn ET - EM8 Mhaarlums
Down Load tiatfign lesminfinsdenseruiniasneninmes
fHunawaimauiu (LPT) 4 iy EE - 232 uazudoaimuny Y
nwuidn lnanlunns Down Load IndiRsaniu

uanmaneslumd 4. nuituefaneuinianld EE -
232 viie ET - EM8 Lﬁﬂéuqm m7 Down Load File arfiaaiinag
Reset CPU nak vafansulnadaazinnulfetegnies usidh
Down Load File Inalfumidaaimuny vafanaulnsaszinaiumu
Wsunnuiuiila Down Load File faiiasainiareaie uazudn
nMInuTesudiewmunY Ideanuuyiigauses Auto Reset

agmeluudn

4. ungdsy
Y a N o < Y o

unANing1ate  unedoaWmunY Seanunsn ldWRun
Taraifiduating uazwnzdwiugidesnirandlddnelunts
Malarau vmafisufsuifisudiuyulunimdniy  EPROM

J o » - 1) » -~ »

EMULATOR #iflamwniwlulaqiiu wudusnsinaiunnn withegld
LitssaudgyuGasan)rznnn wasfesniniinanuagessinnaan
A ndssansnmluniswamntazeun feeuusianlfidenld

EPROM EMULATOR fiildwnirtegjuda

5. LANHITD19D

[1] Arzdnd TYA TN, BATIIA Fvumn, naud 1
vy,  “lulazasulnzaaes luszuuniug u
uyLien ﬂ’ou;huwm’naynmﬂﬂmumm]ufﬂ
SWIIAEN”, MTEAEINIINNIAINTTN IR
pafl 15, Wi 4_17 - 4_23, 3 - 4 Furnan 2535,

[2] MacKenzie I. Scott,  “The 8051 microcontroller”,
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[3] Ui Aa1f1dfe e, gl enasldarn REM3T,
RAIAN 2534.

(4] U 307 Ava, gl enisldeu ET - EMS
fmnan 2533,

[5] Uin AaTidfe 4Aadm, g Jenasldeu €€ - 232

v3.0", fiunmAu 2536.

180

Monitor Program 183RHITAEIWNENUNM

LOAD1:

LOAD2:

LOADS:

ERROR:

DONE:

INCHAR:

ORG 0000H
MOV tmod, #20H
MOV scon, #50H
MOV th1, #0FDH
SETB tr1

ACALL INCHAR
ACALL INCHAR
ACALL INCHAR

CJINE a, #7', ERROR

MOV r1, #00H
ACALL GETHEX
MOV b, a

JZ DONE

INCb

ACALL GETHEX
MOV dph, a
ACALL GETHEX
MOV dpt, a
ACALL GETHEX
ACALL GETHEX
MOVX @dptr, a
INC dptr

DECb
MOVa,b

JNZ LOAD3
MOV a, r1

JZ LOAD1
SJMP ERROR
ACALL GETHEX
ACALL GETHEX
ACALL GETHEX

;Set baud rate

19600, 1,8, 1,p

;Get code “0DH”
;Get code “0AH"
;Get code “3Ah"

JInitial check sum

;:Get number of data

;RAM start addres(high)

;RAM start address(low)

:Get type of record

;:Get data
Store data in RAM

;Test check sum

sError reset and start again

;Get type of record

CJNE a, #01H, ERROR

SJMP RUN
JNB ri, INCHAR
CLRri

MOV a, sbuf
RET

:If end of record then run

:Receive data from PC.



RUN: MOVX a, @dptr
GETHEX: ACALL INCHAR
ACALL ATOH
SWAP a
MOV 0, a
ACALL INCHAR
ACALL ATOH
ORLa, 0
MOV 2, a
ADD a, "
MOVr1, a
MOV a,r2
RET
ATOH:
JC ATOH2
ADD a, #09H
ATOH2: ANL a, #0FH
RET
END
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;Reset CPU and change 6.2 MANuIN.(1)

;Monitor Program
;Convert 2 bytes of ASCH!

1o HEX 1 byte

CJINE a, #A',§ +3 :Convert ASCIl to HEX

Fumeuniranuueedoaimunt lunat Down Load File
1. A Receive SW1 184U g0awRunY Wi LED “Ready”
#d19
2. WAndanas DOS Tun1s Down Load MugUluui
COPY FILENAME.HEX COM1 (1wafnayntu 1)
COPY FILENAME.HEX COM2 (Wiwafnayntu 2)
3. lunnusiumsdoaimun fdefutayaagasdunauiu
LED “Ready” nteniu
4. 1ils Down Load File 1a¥a LED “Run” 9za414 Tu
amq:f':um'mﬁﬂufnma:v’m‘mmuwﬂmwﬁQ"l'ﬁﬁm
ms
MN1EMR aUiIN"T Down Load File Axfiaanamsnuad s
'hfl’w'af’n'aqnmo'\"méﬂd"q MODE (vhﬂiv"q usnfina)
MODE COM1:96, n, 8, 1, p (liwaimayns 1)
MODE COM2:96, n, 8, 1, p (liwafnaynsu 2)
6.3 NAKUIN {A)
fmrfmuqunmum'ﬂwﬁmmﬂ uamﬁagﬂf’; 8. ﬂ,m"';
saainadtlafie masie Header 40 Pin Wiy 8031 azpies
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