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ABSTRACT-

This wmaster thesis describes tﬁe design and iwmplementation of
a multipurpose intelligent EhRDM prograwner named as MPP.

Today s miérupvacessors are used in many kind of applications.
In wmicroprocessor based design: praegrawm editing, execution,
debugaing and the programwing the final software to EPROMs are
bhasic steps. In the market; there are wmany kind of eprowms used as

nonvoelatile prograw storage in microprocessor based designs.

MPP systewm is designed as a microprocessor_based system. It
utilizes the pregram, verify and duplicate most of the EPROMs in
the wmarket. It also supports intelligent programwing and gang -

prograwning facilities.

MpR vsyStem is an multipurpose system. It features a data
memory which allows data manipulation, prograw  execution and
debugging. It also allows comwunication utulity with external
resources  such as cowputers and developwent systewms for data

communication.

MPP system is designed as a compact systew which provides a
keyboard/display unit as a marn_machine interface. Reside that an

interactive CRT terminal interface is provided.



OZETCE

Bu master tezi MPP olarak isimlendi%ilen, genel amacli akilli
EPROM programlayicisinin tasarimini ve uygulanmasini tanimlar.

Gununuzde mikroislemciler cesitli uygulamalarda
kullanilmaktadir, Mikroiélemci tabanli tasarimdé programmin
yvazimi, icra edilmesi, test edilwmesi ve sonue yazilimivn EPROMlara
yiuklenwesi tewel islevlerdir.

Mikroislemwmci fabaﬂli tasarimlarda prograw depolamek idcin
imalatci firmalar cesitli ozellikte EPROMlar uretirler.

pRP sistewml mikroislemci tabanli sistem aglarak
tasarlanmistir. Bu sistew farkli orellikteki EPROMIari
programlamak, programlari ddgrulamék ve cogullamak ozelligine
sahiptir. Bu sistew ayni zamanda akilli programlama ozelliéiﬂe de
sahiptir

Map sistewl genel awacli bir sistemdir. Bu sistemin
ozellikleri arasinda bellegindeki wverileri degistirebilme,
programléri icra edebilwme ve hata bulabilwme vardir. Byni zamanda
Kowmputer véya mikroislewci gelistirme araci ile veri
alisverisinede elverislidir.

MPP  sistewmi insan_makina iletisimini tus takiwmi/gosterge

birimi veya CRT terminal ile gerceklestirir.
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I. THE MPP SYSTEM AND THE. NEED FOR

THE MULTIPURPOSE INTELLIGENT EPROM PROGRAMMER

The MPP system is usetul in several aspects of microcompuber
systen developwment. It may be used to create a programwmed EPROM
from a source data file stored in a cowmputer or microprocessor
developvert systew. The MPP systew alsc may be used to debug and
test a program which is loaded ivn his RAM buffer.

Taday: In the wmarket there are many hkind of EFPROMs supplied

by the wmanufacturers, The ogrogravwing and wverification of
different type of EPROMs rises unexpected problewms in the
cdevelopwent stage of microprocessor_based systemns. The
development of software of wmicroprocessor based systewm is

realized in development systems. Uﬁce the sofftware is Fihalized
an EPROM should be created. As decscribed above: In developwment
stage, two problewms rise up. The first one is prograwming
different kind of EPROMS and the second ore is data transfer
between EPROM progvammer and development system.

In fhe mass production of wicroprocessor_based products,
large émouhf of E?RDMS may be programved from a master EPROM or
from a RAM buffer; If EPROMs are progravwned owe by one. & large
amount of time is wasted. So that gang programwning Tacility is

reguired.

- The introduction of higher EPROM densities up +to Si1ZKbit,

large programming tiwe is regquired for programwing, us to 28



mirnute. An intelligent prograwming algoritm far D ogianm i ng
EPROMs save time.

The furctions requifed from an EPROM prograwner is sunmarized
below.

i) Programwning different kind of EPROMs

ii) Computer/Development system interface

iii) Intelligent programwing

iv) BGang programwming

v} Data manipulations in buffer wemory

vi}) Easy usage

A unintelligent EPROM programwmer carnot realize all  the
features given above. S0 that & wicroprocessor—based wmulbtipurpose
intelligent EPROM programver is cesigrned called as MPE, MPF’
systen has stored prograwm logic. The funections of this systewm is
controlled by the aperaﬁioﬂal system 8/W. The selection of
software control logic provides the flexibility and upgrating the

MPPR functions without any modifications on the systew hardware.



II. INTRODUCTION

The MPP systew is an wmicroprocessor—-based intelligent sytem.
It provides the following functions.
i) Programming different {type of EPROMs
ii) Programming. wmultiple nuwber of EPROMs from buffer
iii)  Prograwning multiple nuwmber of EPROMs from a master EPRON
iv) Verify EPROMs with buffer and waster EPROM.
V) Transfer EPROM contents tolbuffer
vi) Check erasure of EPROMs
vii) Provides data cownunication with developwment systews.
viii) Provides a keyboard/displayVVUHit far man_machine
interface
iv) Provides _Interactive CRT terminal interface as man—
machine interface
v Provides a wonitor 5/W for data wmanipulation, DYogran
exacution and debugging.
MPP systew is a stored program logic. This systewm is realized
i two stage: Systewm software and system hardware. System block
diagram is given in Figure 1.
MPP hardware wainly consists five circuit pack to achieve the
reguired functions. These are:
i) Processor CP.
ii)  Mewory CPR.

iii) Programmer CH.



iv) Keyboard/Display CH.

v) Programmable powar supply.

Processor circuit pack is the main control elewent in the
systam. It contains a sivgle chip 8085 wicroprocessor to exécute
all logical functions required, and 1/0 devices.

It contains four I/0 unit. Two of thew is serial and the
others parallel I/0s. One of serial I1/0 device is used for
caommunication with an interactive CRT terminal and the other aone
is used for cowwunication with a wmicrocowputer developwent
system. Parallel I/0s are used Tor cownunication with keyboard
display interface and prograwmer card.

Mamory CP. provides data and program storage ares For‘ the
system. It consists of l&Kbyte RAM buffer for data loading. and 4
Kybte program storage for system sqftwaré}

Programmenr CP. ' provides the necessary interface far
programwing EPROMs uhder procaessor card and system 5/W control.

Reyboard/Display CP. is one of the man_machine interface of
the system. The other one is CRT terminal. These interfaces are
strap  selectable. Keybeoard/Display CP contains a display panel,
key pad and necessary driving cirecuwitry. This CP. is controlled
and refreshed by the processor.

Drcgraﬁmable powear supply provides the necessary voltages
required by the EPROM pregramming under processor conbrol.

These circuit packs are explained in detail in the later

chapters,
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MPP software mainly consists of three wodules. These are 3

k

il Movitor module
ii)  Programvwer module

iii1) Foreground tasks

FMomitor 5/W  provides the cownands for data manipulation,
programw execution and degugging. It also contains the computer
communication and CRT display cownmunication routines.

Programmer S/N provides cowwands for processing different
type and different rnumber of EPROMs plugaed in the programmer
card.

Foreground 8/W provides the control and refreshing of the
display/keybord card. The detailed discussion of the system G/W

is given in later sections.
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III. PROCESSOR CARD

In MPP systewm, all system control resides in two circuit
pachs, navely & PROCESSOR card and a MEMORY card. Mewory card
provides program and data storage For the sysfemn Processor canrd
contains wmicroprocessor  and Input/0utput units to cowwmunicate
with thé peripheral cards. |

Processor card wmainly consists of seven blocks. These are
given below. The block diagram of the processor card is given in
figure 3,

i) Microprocessor and support cireuit

ii)d Memory card iﬂterfaée

iii) Prograwwer card interface

iv) Keybosard/Display card interface
V) CRT terminal intarface
vil Computer interface

vii)d Interrupt

viii) Decoding

3.1 MICROPROCESSOR AND SUPPORT CIRCUIT

Processor card has  beesn designed using the INTEL 8085

to execute all the logical functions reguired.

microprocessor
This processor is an 8 bit microprocessor, It has 6G4Kbyte

g oy Sy

addressing capability and operates at 3.072 MHz clock rate. It
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provides five interrupts inputs. The RET7.5 one i; used to
interrupt the processor at regular intervals Tor keybeard/display
SCAanning.

Clock generation for the wmidroprocessor is achived by an
&. 144 Mz crysta Dgcillatbr and hypass capacitors.
Microprocessor divides this clock freguency by two aﬁd generates
Z. 072 MHz system clook.

Reset cireuit is used to generate reset signal For the
wicroprocessor  and peripheval IC=s upon power on and reset switch

is pressed.
3.2 MEMORY CARD IMTERFACE

Memory card buffering is provided to ensure correct processor
memory comnunication.

Address bus of the processor is buffered by 7418373  latch
buffers. Low part of the address bus ié mitltilex address/data bus
s0 that the lateh/buffer on this bus is used alse to latch the
low part of the address bus. ’Data bus is Dbuffered by a
bidivectional buffer 74L5245. The divection of this buffer is
controlled by RD signal. and it is only enabled when memory

access is encountered to prevent bus contention.



3.5 PROGRAMMER CARD INTERFACE

PFrogramwser card interface is‘achieved by an prograwwable
parallel port(8155). This IC provides two 8 bit (PortA, PortR) and
orne 6 @ bhit{(Portl) ports. The porth is used for data bus for
latches on the prograwver card. Thé Portl is used fTor Iatch
control and FPortE is usedkfor cantrol sigﬁals reguired for Vpp

control etc.
3.4 KEYROARD CARD INTERFACE

This interface is also achieved by an 8159 IC. The Porth of
this IC is used for key detection PortR is used for row driving

and PortC is used for coluwn scamming.
3.5 CRT TERMINAL INTERFACE

This interface prmvides‘the data transmission path between
processor and CRT terminal. This interface is according to RBEZ3E2
specificatiohs, ﬁsynchroﬂousf serial fransmission method is used
for comvunication with the CRT A 8251 UBART IC is used for this
purpose. Haud rate gerneration of data transfer rate is achieved
by the timer section of 8155 IC aﬂd software. This baud rate is

set up to 2400 baud.
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5.6 COMPUTER INTERFACE

This interface provides the data transwmission betweswn MPP
system and a computer via RSIZIZ bus. This interface is sawme as

‘CRT interface.
3.6 INTERRUPT LOGIC

A timer  interrupt is generated by the timer section of an
8155, The processor is interrupted at regular intervals For
keyboard/Display scammivg. This interval is set to 1lwmsec by

software and causes the processor to enter the foreground mode.
3.8 DECODING

This card has four 1/0 units. These are two PPIs and two
USARTs The address decoding Tor this units is achieved by using

a3 to 8 decoder. The address of these units are.

I1/0 Address (Hex) Device Furmection

00 PRI Cowwand/8tatus reg.
01 PRIl PortA

oz - PRI Forth

03 PRIY PartC

04 PRI Timer low byte

05 pp1z Timer high byte

08 PRIZ . Command/Status

09 pPRIZ PortA -
ala) PRIz Portk

OR pPPIZ PortCl

oc pPIZ Timer low byte

oD CpPPRIZ Timer high byte

10 USART1 Data register

11 ' USARTL Command/status

18 LISARTZ Data register

13 USART=2 Command/status



IV. MEMORY CARD

Memory card provides data and prograw storage area for fthe
system. Present system reguires 4kbyte program storage. A 2732
EPROM is used for this purpose. It is pessible to expand this
area up to ZBRKbyte. 2ZKbyte systew data storage area and 16Kbyte
Buffer area is provided. Data storage is made up of E116 Zkbyte
RAM ICs. Decoding is achieved by 74L8138 decoders.

Memory map is given in figure below.

FFFFH e e e e e e e e e o s
| |
I i
] . !
COOOH e o oo e o e e
! / !
BUFFER
I {ZKbytexd) I
i ' i
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| Workspace RAM{ZKbytexl) |
TFOOOH oo e o e
| I
I |
I i
TO00 e o e e e e e et

DOOOH o o o o o e



V. PROGRAMMER CARD

Programwer card is one of the peripheral cards in the system.
The functiow of this card is to provide the interface toe program
eproms under processor card and software control.

This card is such that it is possible to comnect it to any
computers wHich suppoerts 3 8 bit parallel port. In MPP sytem
PortA, PortE and Portl of an 8153 ov the processor card is used
for this purpose.

This card consists of Tive latch/buffers(74L8373) and one
bidirectional buffer. Latch/buffers are uszed to expand the I[/0
lines of the processor and torincreaﬁe the driving capacity.
Portl is used for data bus for latch/buffers. DortC is used for
latoh/buffer cowntrol and PortlR is used for Vpp, Voo, PGM  and OE
control. |

The latoch process is execubted as Ffollows:

1. Disable all latches and buffers
2 Qend data to portA
S Emabie reletad lateh

4. Disable all latches.

The address information for eprows are generated From latches
U2 and Ud. The chip select information for eproms are generated

Frowm latch U2, and LED information is generated Frowm Ul latch.

Data information of - EPROMs are bidirectional so that a

hidirectional buffer is used It is direction and three state
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control is also control from PC. The other control signals such
as Vpo control is directly obtained frowm PE via U& bﬁffer.

This card provides Tive sockets for eprows called as master,
slave 1, slave 2, slave 3 and slave 4. It is possible to
process different kind of eprows by changing the personality
module on prograwnaEr card and selecting the proper software
switches as described in the man-machine interface.

The comnection of programmer card other thawn processor card
is programnable voltage supply card which orovides the
prograwwing volitage VYpp and supply voltage EVee for sproms.  The
covntrol inputs for this card is taken from processor card and

buffered on programmsEr card,



VIi. DISPLAY/KEYBOARD CARD

Display/keyboard cavrd is one of the peripheral card in the
systaw The function of this card is to provide the man—-machine
interface of the systew. This card is such that it is possible to
commect it to any cowputer which supports 22 1/0 lines. In MPP
system, This card is connected the PA,PR and PC of an 8135
located ow processor card.

The function of this card is to display wessages which is
sent from the processor card and to comstitute a path throuagh
the pressed key for recognation of it by the processor. ‘This
CP. mainly consists of two circuit. These ére; Digplay circouitl

and Keyboard circuit.

6.1 DISPLAY CIRCUIT

This cirecuit consists of a display panel and necessary
driving and matrix addressivng civceuitry. Display panel is wmade up
of 16 seven segwent digits and 16 rectangular LED. The following
functions are prm?ided by this cirouit.

i) Driving sufficient current ﬁo light Digiﬁs and LEDs.

ii) Conmstitubting a path to light & cevtain Digits or pEDs
according to corvesponding wmatrix address supplied by the
Processor.

iii) Providing a display panel which consists of 7
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segwent digits and LEDs.

The elements of the display paﬁél are orgaviized as an LED
matrix. Each segwent of digits are considered as a single LED in
the matrix configuration. This méfrix ig comstituted 1& coluwns
by 8 rows.

Display process is time wmultiplexed and information is
periodically refreshed by the processor. This information is
intermally represented kas the status of the digits and LEDs
stored in the processor mewmory. This table is updated by the
processor  according  to the information charnge. The processor
activates each coluwn of the LED wmatrix for lmsec at every lémsec
intervals. When a column is selected , the rows are wade high or
low according to the contents of the corresponding state table
entry. Thus any segwent of digits or LEDg g the current coluwn
is turned on/off whether the cnrrea@dﬂding row is high or low.

Sivice each coluwmn is activated once svery lomsec the duty oyole

of a single LED is 6.3 % which dictates the use of high
efficiency digits and LEDs. The refresh rate is E63Hz which

provides a 5tabie Fflicker_ free display.

Iﬁ Display/Reyboard ‘card, the portC is used For column
inFDrmatioﬁ. This inTovwmation is sent frow the processor as coded
s6  that two 74L5156 3 to 8 open collector decoders are used to
decode this information to 16 coluwn data because ane coluwn is
selected at atiwme awnd driving the coluwn drivers. Columwn drivers
are used to drive sufficient currvent to coluwms of the LED mafrix.
Coluwn drivers are realized by EBD370 BND transistors 2RI pull-un

resistors ans 390ohm base current limiting resistors. The portR
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is used for row information to the LED watrix and this signals
are also buffersd by ULNZOODI driver and a transistor.

In this card; For seven segwent digits MAN7ZA are used. These
are high efficiency light output displays and Ffor LEDs high
efficiency rectangular LEDs COWIO are used. MAN72A digits are
common arnot digits. In the LED wmatrix the anots of the digits and

LEDs are comnected to the coluwn drivers. Segwents and cathod of

(3

LEDs  are comnected

i

o othe rows of the wmabtrix so that coluwns
source currant and rows sink the currvent. Constituting a path to
light a cervain LED according o cmrweépoﬂdimg matrix address
supplied by the processor is as Follows.

Roccordivg  to coluwn  informatiown one output of  decoders
selected. Because of ooewn collector drivers.
goes into low level. so that $hs ewmitter_bass function of
transistor is forward biased and it goeé into saturation. =o

i

that selected coluwn is high level and source currvent. In

to light a segment of a digit or LED ow the selected coluwn The
bit in the row information corvespond to this segwent must be
high because row buffer ULMEOOE is ivnverted buffer. whern it is
input  is one it pulls the outputs to low level so that the
corresponding  segvent is comnected to ground by a Z4otwn current
Timiting resistor. According to the valus of this resistor and
evitter-collector séturatinn voltage drops of the 2003 and BD3I70
approximately 100mA current flows throwgh the segments siﬂcé @ach
coluvm is activated ance every lémsec then &.3mA average currant
Flows through the LEDs. In the cther side if all rows are active

then 100mA#8=800mA current is flows through BD370 ftransistor.

This tramnsistor is 1A current capacity thus it weests this
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reguirevent. Bince ove row is active at a tiwme so that only 100mA

current Flows through 2003 It has S500mA current capacity and
weets the requirement.

6.2 KEYRBOARD CIRCUIT

Reyboard circuit includes keys. The function of this circuit
is to constitute a path through the pressed key so that processor
can locate it in the keyboard wmatrix.

Keys an the keyboard panel are wired as 2 watrix
configuration. This wmatrix is, in fact, the virtuel extension of
the display matrix. 9 coluwmns by 8 rows. Tha coluws of the key
matrix is driven from the decoder which drives coluwn drivers on
the display circuit. The rows of keyboard matrix is comected to
the portA of the 8135 IC on the processor card.

The key scamming algorithw is as follws: PAs described above
processonr activates each coluwn. Keyboard software checks that
this coluwn is alsec a key coluw oy vot if it is also & hkey
coluwn then it reads PortA to check that any key closure. If any
key closure is detected location of the pressed key in the hkey
matrix is detevwined by the processor. Thereafter the processor
checks +the pressed key periodically for contact debouncing and
whether it is an valid key closure. IF it is ascertained, the
processor process this key.

Sequences in a typical key closure action is given below Keys
are scammed at lwsec intervals and if any key closure is detected

this closure ig scamed at léwsec intervals. Any key closure
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b ion is rejected by the processor unless the following

requilrevments are satisfied.

i) A pressed key should stay in pressed position Tor at least
lENsec.

ii) A pressed key should stay in released position for at
least lEmsec.

- The Portf inputs are pull up to 3V level by 2KZ resistors. As
iescribed above decoder which drive coluws are active low so that
ey clousure is detected as low level in portfR. IF any key is not

yressed then portf inputs high level in all bits.



VIIi. PROGRAMMABLE POWER SUPPLY

The function of this card is to sprovide recessary voltages
for the programmer card. The control iviputs of this card is taken
frowm the processor card through the prograwmer card. This card

consists of two circuit. The

-

irst  one generates t he
grogramwing {(Vpp) voltages Tor the eprows and the second one
generates supply voltages (EVee) for the Epromns.

Eprowms are reqguired different veoltage levels on Vpp pins for
orogranying. for example 2716 reguires OV-23V, Z7iz28: OV-

21V, 27281 0V-12, BV, B8784 1 OV-3V-253V  MPP system is capable of

e

L
grograwnmivig most of the eproms in the market so that a sofitwars
controllied supply is designed This supply is a lingar regualabor
is oubtput wvoltage is coﬁtralled by changing the feedback
resistor. This is provided by inserting or revoving resistors in
parallel to fixed feedback resistor. The OV oubtput iz takewn
grounding the shutdown pin of the regulator. The LM3I0S regulator
is used For this purpose. but 1% is outpul current is not anough
to Bupply 250mA currant. Zproms are regdired S0wA curvrent For Vop
iriputs and Iﬁ will be pogsible to prograwm & eproms in parallel.

So that 2MNB4L1S amd BDLIZET transistors arg use

-

e reason Tor the

Pt
[H

TR R

g ges o - LI Sl bl - e F B g T o ol P
uma of LWNM303 is that 1t is

o
]
@

to pull down it dis outgut  to

0,7V by grounding shubtdown pin and a series diod is replaced to

i

the oubtput Lo drop this volteages. so that oubput goes into OV

i
!

The sta fferent voltages

[N

2 of the conbrol inouts Tor seliecting d

o

arg given bHalow.
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Eovoms reguire 3V on supply pins in normal prograwming mode.
But some eprows provide intelligent programwming capability and
reguires &V supoly vnltage Feside that MPP system supports  ®xxx
socket propevty s that three voltage level is reguired.
OV, BV, EV.

This voltages are generated from a livear regulator called as
LME17 by changing its Tedback resistance under software control.
The control signals of this circuwit is also taken frow processor
card through programmer card.

The state of the conbrol ivputs to select different voltages are

given below.

Veoeed Vel EVee
i (S Oy
0 5V

0 0 &v
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VIII. SYSTEM SOFTWARE ARCHITECTURE

8.1 INTRODUCTION

MPP  systew is an wicroprocessor based system. It has
stored_prograw  logic. The functions of this systew is provided
and conbtrolled by the operational MPP S/W. The selection of S/W

controlled logi

1

provides Tiexibility and simplicity of the MPP
H/W.  The MPP 8/ is structured in a modular fashion so that each
system task is responsible for only one of the MPR  operation.
This feature provides higher reliability and better wderstanding
of the MPP H/W.

MPEP  SBoftware consist of wmainly three wodules. These are;
monitor S/W, Prograwmer software and Toregrouwnd tasks.

Momitor G/W is a supervisor program designed for program
evaluaﬁimn? debugging anﬁ testing on MPP processor card using the
8085 micropfuceaaoru

Programmar 8/W  is a program design for programming different
types awnd different wuwbers of eprows located on the progravmer
card. ;

Foreground @ S/W is designed to provide the interface between
user and the systew by the way of keyboard/display CR. beside

that a remote terminal (CRT,Development system) interface is



e
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provided in the background S/W.

8.2 S/W DESIGN HIGHLIGHTS

i) PFrogrammwing language is ASMBS .

ii) Software design is structured and modular

iii) Organized as two levels, background and foregrownd
iv) Reguires only one interrupt input which is used to

activate the foreground

8.2 ARCHITECTURE

Tha MPP systew provides the interface to the user from a CRT
termival or from a keyvboard/display path. CRT fterminal interface
does wot reguire any refreshing processss. It sends to an ABCII
character to MPP when a key is ﬁressad or MRPP sends ABCII
characters to CRT terminal when it wants to display vméssagea.
Reside that keyboard/display interface reqguires refrashing
process Tor pressed key detection and to display messages. o
that - MPP software is designed in two levels. These are:
Foregréuﬂd level which provides Display/Keyboard scarming  and
background ievel for non—-time critical processes such as wmonitor
and prograwning sofbtware.

The MPP software is designed such as all systew process are
executed either in foreground or in background levels. Foreground
is entered at 1 wsec intervals as a result of hardware interrﬁpt.
Background  is entered whenever the foreground executive releases

control. A typical system cycle is shown in Fig 8.1
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Background T N S I b owwa | b b ww b1 I

Service count O 1 4 5 15 O

Figure 8.1

MPR S8/W  hiesarchy diagrawm is given in Fig 8.2 and &8/W

organization diagramw is given in Figure B.3.
8. 4 FOREGROUND

Foreground contains the basic, tiwe critical systew tasks:

‘Diaplay refresh and Keyboard scan. Al1 process are sheduled by a

shedular, DCLEONT whichk is controlled by foreground execubive. The

=

foreground is entered at every ilmsec. Upon the FORGBND is

activated, current status of CPU registers are saved before the

foreground processes are activated. Then processes are activated
according to the curvent value of the DCLCONT. DCLEONT  is
increvented- by one for mext execution. The old status of the CPU

registers is reassigned. Then conbtrol is passed to background
level., Flowchart of the foreground level is given in Fig 8.4
Funections of the foreground systew tasks are sumwvarized below.
i) Display refresh: To refresh one coluws of the LED matrix at
one timel{at lémsec intervals)
ii) Keyboard Scant! To scan the keyboard matrix for any hkey

closure.
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8.5 BACKGROUND

Background contains non~time critical system tasks such as

monitor S/W and prograwer S/W. Their functions are sumwarized

below.

Monitor 8/W :To provide cowmands for prograw evalutain,

debugging and testing. It allows the user to enter, check out
and execute his programs. It contains facilities for mewmory
diaplay and modifications, CRU register display arnd

wodifications, program initiation, break point ivsertion and
detection. It aiga provide input/output rouvines. to provide the
interface betweasn the user and system.
MPP  monitor provides the comwmunication of the MPP sytewm with
remote computers

Programwer 576 @ To provide commandslfnr processing different
kind of eprows plugged in prograwver card such as progfam fFrom
buffer and master, verify with bgffer and master , transfer,

compare.



IX. FOREGROUND TASKS

9.1 DISPLAY REFRESH

The function of Display refresh is to refresh one coluwn of
the display wmatrix at each execution

The data bases required by this task is given below.

DISEUF: 16 bytes lonéu DISRUF is a buffer which is used to
keep the state of each LED awnd segments of digirs in the display
panel.

DRWPTR: 2 bytes lowg. This is a pointer to DISEBUF for PortE

DCLCNT: 1 byte long. This an offset to DIGCOL table to’
gbtained pysical columh adress from logical column address

DIGCOLY 1& bytes long. This a conversion table which oprovides

the conversion from logical coluwn adr to pysical coluvm adr.

This procedure is executed at every 1 wsec. AL aveary
execution of fthis procedure, one coluwn of the display wmabrix
whose> coluwn wuwber eguals to the curvent DOLONT  value is
refreshed as illustrated in figure 1. As seen in the figure,
Foragroud executive shedulere cycles at every 16 wmsec.  Thus each
coluwn of the display wmabrix is refreshed at the sawe rate which
correspond to E3Hz refreshing freguecy.

Detailied flow—chart of the Display refresh procedure isigiven
in  Tfigure 9.1. Oseration of the process is controllied by a

courter DCLCNT. each entry on the currvent coluwn is turned on/off
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- according to its state buffer, DISBUF. each byte of this buffer

represents the information related to coluwn nuwmber. Each bit of

a byte

columm.

corrvespords to a particu segwent or LED on the related

The pointer, DRWPTR is used to access to the related byte

of the DISERUF for the current coluwn. The refreshing process is

executed as follws.

i)

ii)

iid)

iid)

The real coluwn adr. is taken frow DIGCOL table according
to the current vaiue of DCLOCNT.

Turn"cff data(00) is outputted from portRBirvows of the
matrix) te to turn of f orevious data.

Coluwn is selected according to coluwn adv.

The row data related to DCLONT is outputted from portEH.

At the end of this process the current coluwn is refreshed.

A typical Digit/LED furn of ¥ progress would progress asx

follows.

i)

ii)d

iii)

iv)

v

Momitor B/W sends data to output procedure named as CO as
ASCII Torm.

Output routines check +that CRT or keyboard/display
module is in progress.

IFf CRT iz in progress then it sends this ASCII data to
terminal.

If Reybord/Display is in progress then it converts this
ASCII data to seven segwent forwm and replace this data
according DISBUF entry.

Digplay refresh fefreshes the DISRUF entry with this new

value.
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9.2 KEYBOARD SCAN

The Keyboard scan provides the following functiows

i) Scarning the coluwns of -the key matrix to detect any key
vclasure

ii) To check the pressed key for debouncing

iii) Bawmpling the pressed key to be able to sense when the
pressed key is released.

iv) To check the released hey for debouncing.

v) To convert the key code to ASCII form

The data bases reqguired by thié task is given below.

REYFLGE: 1 byte :Pressed key status

0 = No pressed key, search key mabrix

s
i

' Cheek debouncing for pressed key

]

= Pressed key is still in pressed position
3 ‘#pvessed ‘hey is  still released and check Far
debdunciﬂg
REYCOL: 1 byte @ Keeps pressed key coluwn nuwmber

REYROW: 1 byte = Reepsvpéessed’key row information

KENBUF:. 1 byte 5 =~ Keeps information on pressed key and offse

to the CONTEL for ABCII conversion

CONTEL: S4 byte : ASCII coversion table for the pressed key
Keyboard scan is executed according to the value of DCLCONT. Key
matrix is replaced in the first five coluwn of sixteen row of the
display matrix. So that it is executed in the first five steps of
the fToreground executive.‘ |
A detailed f10W*char£ and state table of the KEYROR is given in

figure 9.2
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Operation of the procedure is pasically controlled by a flag
nawed as KEYFLG. The KEYFLE serves as a switch for four function
of the process mentioned above HEYgLG = 0,1,2,3 corresponds to
functions i,1i,{ii,iv respectively.

As described im the Display scan, Display coluwis are
scanning according to the value of DCLENT. Keyboeoard scan is also
executed Ffrow O to 4 of the DCLCNT. When a coluwn is activated
related to key matrix keyboard 5/W reads portfA to check any key
pressed  or viot. If any key pressed it saves the curvent DCLONT
value in KEYCOL as coluwn viuwber, the value read from Portd as
row information and updates KEYFLGE to 1. Afterwards key procedure
is wmot executed until DCLONT is equal to the pressed key coluwn
number (KEYCOL) It means that 16 wmsec tive elapse. When DCLCNT is
ggual KEYCOL it reads portf to check pressed key is still pressed
or mnot. If it is pressed it converts the pressed key code to
ASCII  Form and put into HEYBUF FDE Bakground imput routins{CD).
and st RKEYFLE to 2. else it ie considered as a detection
failure.

The sawe process is applied for release of the key as seen Trom

the state table.



X. MOMITOR SOFTWARE

MPP  monitor is a supervisor program in the MPP  system. It
allows the user to enter, cheéhout and execute his prograws and
contains facilities Tor mewory and CPU register modifications.
This wonitor cownunicates with the user an interactive CRT
terminal or a Keyboard/Display pack.

The wonitor begivns the dialogue by +typing the sign on
message! 8YS5 READY. Commands are in the form of single letters
and arel

A Move Mewmory

B tWrite a record to external compubter.

D iDisolay mewmory

E iExamineg and modify CPU registers

F sFill memory with data

G tProgarm execute and break point insertion

I sInput a port

L. tRead a record fro an external cowmputer

O 0utput a data to a port

PorEvter grogramvner cowvnands

S Bubstitute wmamory

I sHexedecimal arithwetic

Mowitor S/W has a wmodular, too down structure, distrubuted in

five source Tiles. These are wmain program, command implementing

routines, I1/0 utulities and miscellevous utulities.



Main program initializes systew software and system
nardware,display prowpt messages, wait and receives an input
mharacter frow the user and attempts to locate this character in
its command table(CTAR). IF succesfﬁl. The routine correepondimg
toe this character is selected from a t%ble of cowmand routine
address. and control is passed to this routine. If the character
does wot mateh any entries control is passed to the error
handler. |

Mownitor provides a viuwmber of swall service routives which way
be prove to be ugeful for the user. The names and discussions of

this subroutines and prograws listings are given in the listings.

10.1 MONITOR COMMANDS

Move wemory{(RA):

R {LOW ADR OF MEMORYY {(HIBH ADR OF MEMORY) (LOW ADR OF DEST)

This routine expects three hexadecimal parameters frow the
console. The first and sgcond paraveters are the bouwnds of the
mamory area to be moved, The third paraveter is the destination

AVEa.

Write hexedeciwal record{(B):

_R {.0W ADR OF MEMORY) <{HIGH ADR OF MEMORY)
This routine expects two hexedeciwmal parameters which are
interpreted as the bounds of a mewory area to be encoded iﬂtu

hexedecimal fFormat and punched on the assigned punch device.



Display memoary{D):

D (LOW ADR OF MEMORY> (HIGH ADR OF MEMDRY>

This routine expects two hexadecimal parameters specifiying the
bounds of a wewory area to be disélayed o the list device. The
vewmory area is displayed 1& bytes ﬁer lime, with the mewory
address of the first byte privnted for reference. 011 lines are
blocked into integral wmultiples of 16 for clarity, so the first
and last lines may be 1955 then 16 bytes in order to syncronize

the display.

Examine register(E)

_EA(REGISTER NAME}

This routine allows the user to exemine and/or wmodify the
contents  of the user program’s registers. The register values
ware stored as a result of a pvevious praeakpoint and will be

restored to the user program during a subseguent G’ command,

Fill memory(F)

_F ({LOW ADR OF MEMORY> (HIGH ADR OF MEMORY) (DATA?

This routine pxoects threse hexedecimal parameters, The Tirst and
second (16 bits) are interpreted as the bouwnds of a wmewory area to
he initialized to a constant value, The third paramweter (8 bit)

is that value.

Program execute (&)

_B {PDDRESS

The 6 cowmand is ueged Tor transferring control frowm the wmowitor



- pressed.

to & user program.

Inviput port (D)

_I{PORT MADR}
This routines read a port specified by the hexedeciwal paramweter.

Read a hexedecimal record{l)

_L {ADDRES?

This routire reads a he#adecimal file from the assigned reader
device and loads it into wmewory. One hexedescimal parameter is
expected. This ‘parameter is a base address to be added to the
mavory address of each data byte encountered. In this way,
hexedecival files way be loaded into mewory in areas other than
that for which they were assembled or cowplied. All records read
are checksuwned and cowmpared against the checksuwm in the record.H

If a checksum ervor occococurs, The routine takes an error exit.

Output data to a poerti{d)

_[{ADDREBS} XX-YY
This routine expects 8 bit address input (ADDRESEY. When space is
pressed It displays the data read from this port(XX). The

substituted datai{YY) outputted to the port assigned by address.

Erter programmar (i)

This routine enters +Ho orogrammer rouwtines as soon as P is

i



Substitute memory (5

_5 (MEMORY ADDRESS)

This routine expects one paramétef from the lecal console,
followed by a space. The parameter iSviﬂterpreted A% & mEmory
lgeation and the routine display the contents of that location,
followed by a dash (-). To wodify mewmory, type in the new data
followed by & space or a carrviage returm. I wo wmodification of
the location is reguived , type only a Space or a carriage
return. I a sﬁace was last typed. The next wemory location is
displayed and wodiTication of it is allowed. ITf a carriage return

was enteraed, The cowwand is terminated.

Hexadecimal arithmetic(T)

_T<{RADDREES 1> <{(ADDREBE 2

This routine Expecté two hexadecimal parameters. It computes the
asuwm  and difference of the two values and displays thew own tha
local console device as follows.

(A1 + AZ) (Al - A2

10.2 INPUT/0OUTPUT ROUTINES

1/0 device interface for

MPP  sytem provides {wo type of
man_machine interface
These are interactive CRT terminal interface and

Keyboard/display interface. An interactive CRT terminal is an



4.0

intelligent terminal and does wot  reguire  any refreshing
operation. It comnmunicates an ASCII Format with devices connected
to it. In other words: it sends ASCII forwmat of this key when a
key is pressed on it and characters which is displayed on it
should be ASCII Tormatted. Beside that Keyboard/Dispglay circuit
is an slave device and requires refreshing. Upper level programs
does not know which interface is active . These programs are
comnunicate with the Input/output routines when they are required

Input a character from an input device or output a character %o

an  output device. The data Input/ocutput commurication between
Upper level pragrams and Input/output routines are in ABCII
format.

Basic Output Routine(CO):

This routine is called when a character is outputted to a
list device. At the beginiﬂg this routine checks that list device
is CERT or display unit. If CRT terminal then it sends ASCII
information to CRT terminal sending frow upper pDrograms.
Otherwise it converts this ABCII data to seven_segwment forwm
and ut into DISERUF location pointed by DISCMT offset counter.
Dizslay refresh procedure digsplays DISBUF with this w»ew wvalue.
DIBCNT points the Tirst ewpty location in DISRUF. IT the data is
return then DIBRUF is cleared and DISBCNT is set +to ©O. The

detailed Flowchart is given IN Figure 10.1.
Basic Input roubine(CI):

Input routine is sawe as output routine. It checks that which
punch device is active.If CRT is connected data comes from CRT as

ASCII Fformatted and this data is bypassed to upper grograms. If



Keyboard is commected then data is written from KEYBUF and it is
also ABCII formatted because keybeard scan convert pressed key
code into ASCII  Fformat and put into KEYBUF. The detailed

Flowchart is given in Figqure 10.27
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10.3 COMPUTER INTERFACE

MPP  systewm provides the cowmmunication facility with an
external device such as a remoteé computer or a developwment
system.

MPP  systewm provides two type of standart format for data

communiication. These are INTEL HEX FORMAT and MOTOROLA 51 FUORMAT.

10. 3.1 INTEL HEX FORMAT

The INTEL ?HEX? format is used for program
downloading/uploadiﬂg from/to an exterval device. In this format,
absolute object code is tramsmwmitted as variable lenght records
mace up of ABCII characters. MPP systew accepts two record types:
Data record and End of file record, and ignores the rest.

The format of the data record is shown below.
IAABEBEBCEDDDD . s v v v nn v n v w sesuanneexnsss DDDDEE(TR) (LF)

Record Mark Field H

The RASCII code a colon (1) is used to signal the start of a
record.

Record Lenght Field{fR):

Two hex digites indicating the wnumber of data bytes in the
record.

Starting Load Address Field (BEBR):

Four hex digits indicativng the starting address of the block of

data to be transferred.



4.4

Record Type Field(CC):

Two hex digits. Data records are signified by record type 00.
End of file records are signified by record type O1.

Data Field:

L

2 to B4 hex digits (32 bytes) coded as ASCII 0-9,0-F.
Checksum {EE) &

A two digit hex number representing the two’s complewent of the 8
bit suwun (wodulo 2856) of the B~ bit bytes that result frowm the
record leﬂghtvfield to tha last data byte, inclusive.

End Of File Record Format:

Record mark = same as data record.

Record lewnght = Always 00

Starting load address = Four hex digits (Zeros)
Record type = Always 01, identifies the end-of-file record.

Checksum = calculated the sane way as the data record

10.3.2 MOTOROLA S FORMAT

The MOTOROLA format is a wmethod of encoding data inABCII
form. There are two type of recordy Data record(8l) and End of
file record. |
The Fformat of the Data Record is given below.
51AARBERCCCC. » o v » - « » « CCCCDD(CRY (LF)

Header(Si):

An 51

Byte Count (RA):

Two hex digits indicating the nuwmber of bytes in the record frow



the byte count to the last data byte.
fAddress (BBER) =
Four Hex digits indicating the start address of the block of data

to be transferred.

2 to 64 Hex digits({32 data bytes) coded as QSDII‘O—9 of A-F.

Checksum (DD) @

A two digit Hex nuwber representing the ore’s complement of the
8-~bit suwiwodula 258) of the B-bit bytes that result Ffrow the
byte count to the last data byte iveclusive.

End OF File Record:

Header = 59

Byte count = HAlways 03

Address = Always 0000

Checksum = sawme as Data recorc



XI. PROGRAMMER SOFTWARE

MPP  systewm provides two mode o%noperatioﬂ. The First orne ;5
nortitor wmode and the other one is progra@mer mode. Mowmitor wmode
provides the wmodifications on memory and registers, cownunication
with computers and orogram execubtion.

Programmer software is a program which allows the user to
praograwm, verify, compare, transfer eprowms which plugged in the
programmayr  card.  Prograwwer mode is  entered wvia P cowmvand
provided by the monitor mode of operation. Prograwmer software is
a table driven software. It uses sawe software to processes
different type and different rnumber of eproms.

The programwer wode begin$ with the dialogue by typing the
UpPR  READY wessage. Then it displayé the type wessage(TYPE=) to
obtain  the kind of eprow which will be processed. ﬁfter‘getting
type message it updates table pointers according to EﬁRDM type.
and display function wessage(FUNC=) to obtain which comwand is
entered.

The cowmands provided by the prograwwer is given below. X is
a variablar ard  inform orogrammer which socket or sockets are
orocessed. There are five sochets on the prograwer card. These
are called as wmaster socketiM), slavel(Bl),slaveZ(B83),slaved (53
and slaved (84). ﬁ

AX @ Program frow master

- BX @ Verify with master

=

CX Verify with buffer



EX & Check erasuye
PX * Program from buffer
TX & Transfer to buffer

R ¢ Returm to wonitor

11.1 PROGRAMMER COMMANDS

As  explained above prograwner ask to

which will be operated by typivg TYPE=

EPROMS which prograwmer provides the opera

X is a character entered by the user.

47

user the type of EPROM
message. The  kind  of

tion are given below.

TYPE = X X Selected EPROM

0 27256 Intelligent
i 27128 Norwal

2 27128 Intelligent
3 2764 Normal

4 2784 Intelligent
S | 273268 Normal

& ﬁ?EE Mormal

7 L2716 Normal

a8 M2716 Normal

E| M2S32 Normal

10 &£8764 Normal

After getting type command processor ask the user which

function cowvand is take place by typing Function wmessage (FUNMC=).

Programwner conmands are in the forw of sinale letters. Beside

that all cowwands except Return to wmonitor(R) cowwand reguires a

second character which Follows the cowwand to learym which sockets
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ire processed. This variable character is called as X.

Irogram Trow master {(AX):

TUNG = RX {(CR)

X Function

'y M —-=> 51

1 M o—-—y 51 & 52

= Ml -3 51 & B2 & B3

=5 M- 81 & B2 & 83 & B4

This routine expects one character named as X. fAeccording to
tihe wvalue of X It copies the content of master @aprom  to the
slaves. At end of copy, It verifies the content of master with
slaves. If an unmatch is found it displays the socket nuwber,

location and data valuess relatad to wrimatbtch.
Verify with master (HX)

FUNC = BX (CR)

X Furiction

0 M {-—2 5Bi

1 M {——> 51 & &=

bl M {-—y Bl & B2 & B3

3 M o{——) 51 & 82 & 83 & 54

This routine verify the content of wmaster EPROM with slaves.

If anm unmateh is found then It informs the user by giving the

location and data values.
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Verify with Buffer(CX)

FUNC = CX <(CR

Y (Buffer start adr) (Buffer end adr) (Eprom start adr)

A Function

[y
1
-~

I

H
s
[£3
-

= B (--) B2
3 B (-—) 83
4 B (—-) 54

This routine éxpects a character for socket informabtion and
expects three hexadecimal parameters for address information. The
first aﬁd second paramaters of address information are the bounds
of buffer to be verified with the eorowm which start address is
given as the third parameter. This routine displays the location
and data 1if any verification ervor is found.

Check erasure(EX)

FUNC = EX <{(CR:}

X Function

Q | M

1 81

= g2

3 853 \
4 54

This routine expects only socket information. The function of

thizg roubtine is to check the eprowm erasure. IT EPROM is erase, It
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A
iy
im

display ERABED wessages otherwise [t displays NOT E D message.

It compare ERPROM content with FF.

Program Frowm buffer (PX)

FUNC = PX (CR>

Yy (Buffer start adr) (Buffer end adr) (EPROM start adm)

X Function

0 B o—=) N

1 B - M & 51

2 B —) M & 81 & 82

& B —-—) M & 81 & 52 & 83

4 B~ M & B1 & B2 & 53 & B4

This routine expects three hexadecimal paraveter  together
with socket information. The Fira% and second parawmeters are
interpreted as the 5ounds of buffer to be prograwwed to the ERROM
which it is start address is give by the third parawmeter. At the
end'.of programning, EFROMS whichis programmed ave verified with
the buffer. IFf an ervor is found., It is displayed.

Trarisfer to buffer

FUNMC = TX (LR

y (EPROM start adr) (EPROM end ady) (buffer start adr)

X Function
i) B {—— M
i B {(—— 51



a1

3 B {(-— 83

4 B (- B4
This routine expects three hexadeciwmal parameteres togather
with socket information. The first and second paramsters are
interpreted as the bounds of EPROM which is transfered to the

buffer. Buffer start address is given in the third parameter.
11.2 DATA STRUCTURES.

One of the wmajor steps in 5/W desigwn procedurse is to specify
the Fformat and content of sach data base recguired by the &/W.
Thus, the data bases reguired by the programmer S/W is
digcussed in this sectiown.

Data bases of the orogrammer S/W classified in two groups:

i) Device addresses , sytew constants and tables

ii) Systew variables

Device adresses are given in section 7 (software/hardware
interface)

System constants:

Programmer 5/W  reguires systewm constants for  Ivnpub/Output
routines. These are latch control on the programver card. Given
balow.

DISALL EGU 08H ¢ Disables all latches and buffers

Erable latch which provides Address low  lyte

s

ENAL EGU OQH

EMAH EQU ORAH

oz

Enable latch which provides Address high byte

DDRIN EQU 08H Puts Data buffer in input wode

-~

DDROUT ERU OCH Puts data buffer in output wmode

az

ENDATI EGU OOH Eviables data buffer in iviput wode

"z



ENDATO EGU 04H 1 Ewnables data buffer in outoput mode

ENCS EQU 18H Enable latch which provides chip select

s

ENLED EQU z8H ;3 Evable latch which provides LED information

System Tables:

As described in the previous sections. Prograwner software is
a table driven software. There are two tables. These are named
as FDRTRL arid pPCSTRL. Thass tables provides L e
programuing/ reading information for different type aof EPROMs.

PDRTEBL support the Vpp control(different type of eproms
reguire diFFereﬁt Vpo signals), EVee comtrol, PGM and 0OE control.

The bit definitions of each byte is as follows

EVce control ' pr control
This table has & entries per prom type. These are;
1. READ STANDRY
2. READ
3. PROGRAM STANDRY
4. PROGRAM PREPARATION
S DRDGRQ@

&. PROGRAM VERIFY

These signals are outputted Frow the portR to programmer
canrd.

PCSTEL  contains the chip select information according to the
diFFerent type of EPRDMQ. The bit definition of each byte is as

Follows.



This table has also & entries per prom type . These are sawme

as PDRTRL.

Variables:
BUFBEG: 2 bytes lowg , Keeps buffer begining address entered by
by the user

BUFEND: 2 bytes long , Keeps buffer end éddreas entered by the
user

ROMBEG: 2 bytes long, Keeps EPROM beging address entered by the
usey

ROMEND: 2 bytes lowg, Kesps EFROM end address entered by the user

PDREBUF: 2 bytes long, Reeps the base pointer which points to the
related PDRTBL entry according to EPROM type .

PCSRUF: 2 bytes long, Keeps the base pointer which points te the
ralated PDSTBL @erit ry according to EPROM type.

PCMEUF: & bytes long. It keeps the information on chip select
signals related to EPROM type and socoket information.
PUMBUF {—= PCSTRL(PCSEUF) & CBMDDE

TYPE: 1 bytes long. It contains the type of EPROM.

PRTYPE: 1 bytes long. A Tlag, which keeps information om  the
prograwning wmode; intelligent or normal.

PRTYPE
PRTYPE

FF Intelligent
00 NORMAL

]

PCTYPE: 1 bytes lowng: It keeps the waximuwm vuwmber of 1 mseco
N pulees for intelligent programming.

1% for 2764 & 27128
25 for 27Z596

PETYPE
PCTYPRE

i



PCOUNT: 1 bytes long , prograwsing sulse(l wsec) counter for
intelligent programming. i

EPEND: 1 bytes long, It keeps the selected EPROM high byte+l

CBMODE: 1 byftes long, It keeps the information on selected

sochkets

Programwer main program?
Monitor comwmand recognizer transfers the conbtrol of the systewm to
programmer  main program when P cowmmand is  entered. Frogrammenr

]

maiv program disp

ot

ays the programwver begivmiing vessage and ask
the user the type of EPROM which is programved. According  the
type information, related poivters (PDRREUF, PCERUF),
counters (PCTYPEY, Tlags(PRTYPE) and buffers(EPEND)are

initialized., At this stage There is wo diffevence Tor the
progravwner between different. type of EPROMs. Then asked {hat
which Ffunction is processed,/ According to the input, command
recognizer of prograwwer transfers the control related command

rout ine.

11.3 DATA PROGRAM ROUTINES

Dragramﬁer provides two typs of programming technigue. The
fisrt one is conventional 50 wmsec algorithwm and the other one is
irtelligent algorithm.

In conventional algorithmy osrograwming is a simple haf%ar of
apolying a rviominal S0 wmsec pulse per EPROM  byte, resulting in

prograwwing time of approximately 1.73 wmsec for the entire 16K

chip. This algorithw was easy to iwmplement and ‘becave the



industry standard techvigue for prograwwing. It has persisted
through the introduction of higher EPROM densities up to the 128
KBIT Z71z28. This algorithw reguires that prograwwing time
increase linearly with memory size. IF¥ the same algorithm were to
continue  fto be used through the 256K bhit density, fhe result
would be an umanageable 28 winute programming ©ime. In stead
Intelligent algorithm accelerates ﬁrogrammiﬂg by up to & factor
of si)x cowpared to conventional 30 wmsec algorithm. The key
ingredient of the intelligent programwing algoerithw  is its
closed_loop wmargin checking techigue. By prograwwing in  shori,
ovie msec pulses until an  adecuate wargivn  is  achieved, the
algorithw assures reliability while rapidly programming the cell.
Orily those cells reguiring lovger programming times receive
additional pulses. This unigue aopproach to prograwwing id the
crux of the intelligent orogramming algor;thm’s ability to save
time and cut costs. |

The algorithw begins by sefting Vee to €.0 WV to obtain  the
correct level of margin testiﬂg. Next, Vpp is set to the correct
voltage. Then , an iterativelsequence'of ome msec pulsese, each
followed by a check of the EDRDM;Q putput begins. UOnce the byte
Mas been verified, a final overprograwmvwing pulse is applied. The
Gve;programming pulse is equal to a multiple of the nunber of one
mesec pulses which that byte had received. This additional pulse
helps  insure  that the cell has reéeived additional pregramwwing
margin for reliable operation. The detailed flowchart is givew in

Figure 11.3
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XII. CONCLUSION

With the design of the MPP systew Different type and
different numwber of EPROMs can be easily prograwwad in a short
time in respect to conventional programmers. MPP system also
offers the possibility of ékecutimg and debugging prograns before
programwning to EPROMs. So that debugging time is saved.

MPP  system has been desigrned as a wmodular system. These
modules are realiéed as different cards and comections between
them has been provided by a backplane., 8o that it is possible to
use each card of the sytewm in different type of applications such
as processov/memory and keyboard card can‘be used as intelligent

wmotor controller or role driver.



APPENDIX A

COST ANALYSIS

COMPONENTS
FILM AND PRINTED CIRCUIT CUOSTS
ENGINEERING COST

MISCELLANEQUE

TOTAL

[ L OV]

100, 000, -
100, 000, -
400, Q00, ~

20, 000, -

&20, 000, - TL



APPENDIX B

PIN ASSIGNMENTS OF THE CARDS

PROCESSDOR CARD

PoPIN | SIGNAL I PIN | SBIBNAL |
I NO NAME FOoNO NANE !
booia b w12y [ X R B S v i
o220 | 1pAo i 2C 1 1ipAl !
bo3A | 1pAz 30 1 1PAE I
boan 1 1PR4 a1 1PRS !
1 S T i a2 I 5C 1 1PA7 !
{ &6A | 1pPC3 I &eC | 1PC4 !
P78 1 1RCo i 7C 1 1P

boan | 1Ptz I 8C | 1pCE I
boa9na | 1pR7? 1 3¢ 1 1PRE& !
1o 1 1pPeS i 1o [ 1PBRA4 !
b 11a | 1PBR3 b1 1 1pBZ |
b12A | 1PRIL Pizc 1 1pRBO I
F-13A | 1PES 130 | Z2PR4 !
I i14n 1 ZPBY b14aC 1 ZPES !
PisA - 12V I 15 Poo—-12v !
i l&en 1 1ZGRD I 18C | 12GERD !
I 176 1 ZPBR3 I 17C 1 ZpBR=2 ]
bo18p 1 2PRi i is8c | ZPEBO !
P 19n | ZPAS P19t 1 2PRa }
200 1 2PR3 I 20C 1 2Pp2 !
P21 | COMRXD P21 1 2PAl |
.22 | COMTXD 220 1 2ZPR0 |
P oa23R | 2RCo I Z3C | ZBAe !
I 24 | 2PC2 24C 1 2PA7 !
I 254 1 DTR P25 o ZPCs i
I 28R 1 CHRTRXD b 28C | Z2PC4 !
b 276 1 CRTTXD I A B =5 ] i
280 1 DER I 28C 1 2pPCH !
[T B 8.V boZec 1 +BY i
[ 30A 1 +8BY I 3o | BV |
I 31A | SGRD P 31IC 1 SG6RD !
I 326 | S6ERD P32 [  SERD {

J1 connector.
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ot

fte
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.
sty
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>

e
priapr.n
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Rl =
=3

P
B0

SIGNAL
MAME

PIN I BIGNAL i
MO j NANE !
90 | +5V |
45 1 +5Y ]
48 I DRE i
47 I DR4 {
46 | DRZ i
45 I DBRO i
4y ] - |
a4 } - H
L B |
41 { - |
40 | ARLL i
35 FARLO ]
38 | AR9 {
27 | ARG |
S I RAR4 ]
25 I ABRZ |
3401 ARd b
33 I ARO ]
22 | - |
21 ! - ]
I0 ] - |
=9 | RET |
28 i RD |
27 1 SERD |
2& | SBBERD !

2 commector

MEMORY CARD

an S0 pin flat-ecable conmector on the mevory card

witih processor

is Same

card.

A5

the

card.

Menory

The pin

cavd

assigrnment

covmaotor (J2)

of

an

for
this

t he



PROGRAMMER
I BPIN {  sIGNAL 1
IoNO NARME |
| 1 I SERD |
i 3 00 i
! s o f
H 7 " i
i R |
! 11 i " I
I ST I
! 15 i " i
] 17 1 " |
i 9 1 " ]
bl f
P23 " i
PooEs i " |
27 " i
P29 " !
I Ei ! " {
P35 " !
P35 " }
3T " |
§ 3-:‘ ) 1] !
P41 f v |
P43 " !
|43 | " {
b47 | " {
P42 | SBERD i
Ji cormmector.
{ PIi I BIBNAL
POND b NAME {
mmmmmmm { v soven 50108 st shaeh saae v ot et s saarn
{ i Po+5Y ]
I Io+5Y ]
I3 | SERD |
I 4 | SERD !
) [ ¥pli !
I & P Vol2 j
b7 }ovels {
i 8 - Vpl3 {
oo P Vel I
|10 P vpla ]

JZ comector

&1

CARD
PIN | SIGNAL
NO NANME I
.21 1PR7 i
4 1 1URE !
& t 1PES I
8 1 iPRa4 !
i 1 1PBE3 i
12 .} 1pR2 i
14 1 iPBi !
i6 | 1PRO i
18  1pC3 f
200} 1PCE a
221 1PCi I
241 1PCO !
26 1 ibCa {
281 1P0S i
0 1 1PCE I
Iz ) ipC7 ]
34 1 1PAT {
36 1 1PAGE I
38 1 1PAS I
40 1 1Pp4 i
4z 1 iPA3 !
44 1 iPAZ !
46 | ipAl !
48 1 1PAD !
50 | - f

I PIN I BIGBNAL |

I NO | NAME |
] i I Vpp !
| 2 I EVeoe {
! ) bEA {
! 4 I VDD |
! & I Brog ]

| 1 | 45\ I
i = NV !
| 3 I SBERD !
! 4 I SERD |

43 covmector



DISPLAY/KEYEDARD CARD

I PIN | SIGMAL | PIN | SIBNAL |
| NO NAME IOND 1 NAME
I 1 1 SGRD IZ | ZPET |
b3 | 4 | ZPEE i
o5 I & | ZPES 1
o7 1 I 8 | ZPB4 |
- N I 10 | ZPEI x
I E O | 12 | ZPBEZ f
T S B I 14 | EPEL j
Lo1s | 1& | ZPEO 1
A | 18 | ZPC3 z
ISR | 20 1 2PCE |
Pzt I ZE 1 ZPCI 1
Loz3 oo I 24 | 2PCO z
oEs I 26 | ZPC4 |
Lo27o | 28 | ZPCS |
toz9 o I 30 1 ZPCE |
I 31 o I 32 1 2PCY l
I~ S I 34 | 2PA7 !
| 38 1 oo | 36 1 2ZPAE |
\ 37 1o I 38 | ZPAS ;
- | 40 | ZPA4 i
|41 1 | 4z 1 ZPA3 1
{43 1o L 44 | zPAZ z
boas v P o4& | ZPAL |
Y S | 48 | zPAD x
| 49 1 SGRD Ioso 1 - l

! 11 +5Y ]
| 2 1 +3Y !
! S | GSGRD i
| 4 1 SGERD !

J2 comector.



PROGRAMMABLE POWER SUPPLY

Jz2  and

card JZ and J4 conmnmecior pin assignments.

T N S V-V A
| 2 | 1iZBRD |
I R R VA
| 4 | 3OGRD |

JZ connector.

J4 cormector pin assignments are sawme as

programwnenr

BACKPLANE
There are five commectors on the backplane. UOne of bthem is an &4
pin  euro—-card comecteor{Ji) for processor commection. Two ones
are S50 pin flatcable connectors for orograrme e and
keyboard/display comnmection named as JZ2 and J3. The other ones

are used for power, CRT and MDE covnections.
J1 = Processor card connection
J2 = Programmer card commection
J3 = Display/Reyboard card commection
J& = CRT & MDS commection
J5 = Power commmection.

The front view of the backplarne is given below.

& if iC a0 49 49 50 &
I ! ] ] {
{ ! | ! I
| I i I |
! | L | !
! ! | ! i
1 3zR 320 = 1 1 z i

Ja Ji J& J3 J3



i

J1  comector pin assignment
conmector.
JZ  commector pin  assignvent
cammeactor.
J3  comector pin assignment
J1 commector.
ol I CRTRX i
P2 i CRTYTXD |
3 [ COMRXD |
I 4 | COMTXD |
b5 | SERD |
& | - !

J4 commector

64

is same processor

Programmer

is same

SAME AaS Display/RKeyboard card



APPENDIX C

PERSONALITY MODULE CONNECTIONS

The pin assigrment is given below.
P PIN I SIGNAL | PIN | SIGMALI
bOND MAME ] MO 1 NAME |
o1 I - 1 i4 b j
I | DE P13 I F51 |
b3 { ALS Pooiz i Fga4 !
I | Ala o I Fs2 I
b3 P ALl boo10 b FB3 i
. ! ALz ! e} I EVeo
b7 } Py ! 8 I Vpp I

internal cormmections of

The the persomaiity
EPROMs type is given below. |
27256 @ 2-13%, B-12, 3-11, 4-10

27128 @ 213, 5-12, 3-11, 710

2764 1 213, H-iF, 7-10

BTIZ & 27E2A  5-12, 9-11, 8-13

716 & MOME71E & 2-13, 9-ii , 8-12

MCM2E32 @ 2-13, &-12

MCMEBT7E4L & &—12, B-13

module according

ta
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APPENDIX D

MONITOR/PROGRAMMER MCDMMQND SUMMARY

MONITOR COMMANDS

[ COMMAND | PORAMETERES { FUNCTIONI
" A (LOW ADR OF MEM.) (MIGH ADR OF MEM)  MOVE
(LOW ADR OF DEST)
B {(L.LOW ADR OF MEM) (HISH ADR OF MEM) WRITE
¥ (L.CW QDR‘UF MEM) (HIGH ADR OF MEM DIgPLAY
= (REBISTER NAWE) RES. EXAM
F (LOW ADR OF MEM) (HIGH ADR OF MEM) (DATAY FILL
& {PROGRAM STARTING ADR) (PROGRAM END ADR) PROB EXEC.
I (PORT ADR) ' ’ INPUT PORT
0 {PORT ADR) (DATA) OUTRUT PORT
= —— : ENTER PROG.
= (MEMDRY ADRY (DATA) SUBSTITUTE
T (ADDRESS 1) (ADDRESE ) HEX ADD.
PROGRAMMER COMMANDS
ax e PRO. FRO: MAS.
B e VER. WIT. MAS,
CX (BUF STR ADR) (GUF EMD ADR) (EP STR ADR) VER. WIT. BUF,

EX e o CHiK ERASURE



&7

PX (BUF STR ADR) (RUF END ADR) (EP STR ADR) PRO.FRO.BUF
TX (EF STR ADR) (EP END ADR) (EUF STR ADR) TRA FRO EP

i RET TO MON

pea
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8085 INSTRUCTION SET
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Appendix A. Instruction Summary

The 'following is a summary of the instruction sct: .
8080/85 CPU INSTRUCTIONS IN OPERATION CODE SEQUENCE

op op op op op op (
CODE| MNEMONIC |CODE| MNEMONIC [CODE| MNEMONIC CODE| MNEMONIC}{CODE|MNEMONIC{CODE} MNEMONIC
.00 NOP 2B DCX H 56 MOV DM - 81 ADD C AC XRA H D7 RST 2
0l LXlI B, D16 | 2C INR L 57 | MOV DA 82 \ ADD D AD | XRA L p8 | RC
02 STAX B 2D | DCR L 58 MOV EB 83 | -ADD E AE | XRA M D9 |-
03 INX B 2E MVI L,D8 59 MOV EC 84 ADD H AF XRA A DA IC Adr
04 INR B 2F CMA 5A MOV ED 85 ADD L BO ORA B DB IN D
05 DCR B | 30 SIM 5B MOV EE 86 ADD M B1 ORA C DC | CC Adr
06 MvVI B,D8 31 LX1 SPD1s| 5C | MOV EH 87 ADD A B2 | oRA D DD §{ -
07 RLC ’ 32 STA  Adr 5D | MOV E,L 88 ADC B B3 | ORA E DE |SBI D8
08 - | 33 INX SP SE'| MOV EM 89 ADC C B4 | ORA H DF | RST 3
09 DAD B 34 INR M 5F | MOV EA 8A| ADC D B5 ORA L EO RPO
0A | LDAXB 135 DCR M 60 | MOV H,B 88| ADC E B6 | ORA M El POP H
08 DCX B 36 MVI M,D8 61 MOV H,C 8C ADC H B7 ORA A E2 JPO  Adr
oC INR - C 37 STC 62 MOV H,D 8D| ADC L B8 | CMP B E3 XTHL
0D | DCR C 38 — . 63 | MOV HE 8E| ADC M B9 | CMP C E4 | CPO Adr
0E | MVI C,D8 39 DAD SP | 64 | MOV HH 8F | ADC A BA | CMP D E5 PUSH H
oF RRC/ 3A LDA Adr ¢ 65 MOV H,L 8G SUB 8 BB CMP E E6 ANl D8
10 — 38 | DCX SP 66 { MOV HM Nn suB C BC | CcMP H E7 | RST 4
i LXt D,DI6 3C INR . A 67 MOV HA 92 SUB D BD | CMP L E8 RPE
121 STAX'D 30. | DCR A 68 MOV LB 931 sSuUB E BE CMP M ES PCHL
13 INX D 3E MVIE A DS 69 MOV LC 924 SU!& H BF | CMP A EA JPE  Adr
14 INR D 3F c™MC 6A MOV L,D 9s sus L Cco RNZ EB XCHG
15 DCR D 40 MOV B,Bv 68 MOV L,E 96 sug M Ci POP B EC CPE Adr
16 MvVI D,D8 41 MOV B,C 6C MOV L,H 97 SUB A Cc2 INZ Adr] ED ——
17 | RAL 42 | MOV B 60 | MOV L,L 98 | sBB B8 | C3 | jMP Adr| EE | XRI D8
18 — 43 MOV B.E 6E | MOV LM 99 SBB C C4 | CNZ Adr| EF | RST 5
19 DAD D 44 | MOV BH: 6F | MOV L,A 9A| sBB D | Cs5 PUSH B FO RP ‘
1A LDAXD - 45 MOV B,L 70 MOV M B 98 S8B E Cé6 ADI D8 F1 POP PSW
1B DCX D 46 MOV BM 71 MOV - M,C 9C{ SBB H c7 RST 0" | F2 |P Adr
1C INR E 47 MOV B,A 72 MOV M,D 9D SBB L c8 RZ F3 DI
1D | DRC E 48 MoV cB 73°'1 MOV ME 9E| SBB M c9 RET Adr| F4 | CP  Adr
1E | MVI_EDB8 | 49 | MoV cC 74°| MOV MH 9F | SBB A CA | JZ F5 | PUSH PSW
IF. | RAR 4A | MOV C,D 75 | MOV ML A0O| ANA B | CB | — F6 | ORI D8
20 [RIM 48 | MOV CE 76 | HLT Al[ ANA C | CC|CZ Adr| F7 |RST 6
21 LXt H,D16 | 4C | MOV CH 77 MOV M,A A2{ ANA D | cD | CALLAdr| F8 RM
22 SHLD Adr 4D | MOV C,L 78 MOV A8 A3|l ANA E CE | ACIl D8 | F9 SPHL
23 INX H 4E | MOV CM 79 MOV AC Ad4| ANA H CF- | RST 1 FA | IM Adr
24 INR H 4F | MOV CA 7TA'} MOV AD A5t ANA L DO | RNC FB | EI
25 | bcr H 50 MOV DB 78 | MOV AE A6 ANA M D! § POP D FC [ CM  Adr
26 MVI H,D8 51 MOV D,C 7C MOV AH A7 ANA A D2 JINC Adr} FD —_
27 DAA 52 MOV DD 1D MOV AL A8{ XRA B D3 | OUT D8 | FE | CPI D8
28 - 53 MOV D,E 71E | MOV AM A9} XRA C D4 | CNC Adr| FF RST 7
29 | DAD H 54 | MOV DH 7F | MOV AA AA] XRA D | D5 | PUSHD
2A | LHLD Adr |55 |MOV DL .| 80| ADD B AB| XRA E | D6 | sut D8
D8 = constant, or logical/arithmetic expression that evaluates D16 = constant, or- logicalfarithmetic cxpression that evaluat
to an § bit data quantity. to a 16 bit data quantity

Adr = 16-bit address {

ALL MNEMONICS © 1974, 1975, 1976, 1977 INTEL CORPORATION
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SOURCE LISTINGS



BME80 MON8SA. 001 NODDRJECT PRINT(

5I5—11 8080/8083 MACRD ASSEMBLER. V2.0

L0C - OBRJ

0010
0018
QOO0
Q008

0004
ODoOS
RTRToT I
o000

Q001
0002
GoOO3
0009
0008
OGOR

0030

e

30

e
e
T
Frd
-
4
e
et red
-
o ]
-r
o}
58
-r;

w2

40
41
4z
43
44t
45
46
a7
a8
49
o0
51

S

Lbs)

MPP8SA PAGE 1

S0URCE STATEMENT

SPAGEWIDTH (B :

R T R e T Ty T e I e X L
5% .

L2 Mpp MONITOR V2

» ¥ ,

s¥# PROG. NO:200-09-01 ~ DATE : Z26.6.1984
¥ FILE.

:MONBSA. 001 MODULE: MPPBSA

=% AUTHOR :£. DURMUS

" %K%

1=

NAME

PUBLIC
PUBLXIC
PUBRLIC
PURLIC
PUBLIC

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

% F 33 3 3 K I I He 3 30 WA e H I K 3656 I A b A He W36 H I W He WIS WK AR KR

MPP8SA

MONMINI. GETOM. TEMP. TEMP1
PEAVE. 8SAVE. LBAVE. BRKFL
MSTAK. RTAR. BCRTH. ERROR, EXIT
UBART1. PORTAZ. PORTBZ. PORTCZ
PORTAL. PORTEL. PORTCL. PPIi

ECHO. ADRD. CROUT. CO. BETCH
TELSER. MESOUT. INTTIM. CRWAIT
ACMD. ECmD. DCMD. MPPMON

ECMD. FCMD, GCMD, ICMD. LCMD
OCMD. SCMD. DCLCNT. DISCNT
TCMD. KEYBUF. DISCLR. KEYFLG
STNDBY. SNDLED

;*******% SYSTEM DEPENDENT DEFINITIONS W WA K K

USARTL EQU
USARTZ EQU
PO 1 £0U -
PRPIZ  EQU
TIMLI  EQU
Timal  EQU
TIMLE  EGU
TIMHE  EOU
PORTAL  EOU
PORTEL  EGQU
PORTCI EQU
PORTAZ EGU
PORTEZ. EGQU
PORTEZ  EGU
;%*%***%***%
DSEG

STKEOT: DS

10K

18H

OOH =MPP

Q8H REY/DIS

PRII+4
PPI1+E
PRIZ+4

PRIZHE

PPIi+1
PRI1+2
PRIL+S.
PRIZ+1
PRIZ+2

 PPIZ+3

RAM AREA DEFINITIONS #¥%K¥KKKXKK AR

48 :8TACK AREAR



5i8-11 B8080/8085 MACRD

Loc

QO30
QD30
0001
0001
0001
0001
OO0 1
0001
O00i
0001
0002
003A
O001
0001
0001
0003

0000
Q002
0004
0007

0008
QOOR
RTSTTIM
Q00D
QOO0
0011
0014
0015
0018
O01ERE
o010
O01F
0020
Q023

D024

Q027
0028
QO2G
Q020
Q020

W)=N)

Q200

SESF
D314

CE3F00 .

Q0

2RI600
El

Fo
2R
223800
JAIEONO
B7
CRI1COO
SA3DO0
77
210200
39
22IA00
Fi
J13&00

FS
CS
DS

QEZ3

CDOOOO

Law I8 A R e Y

SER

=
wfed

54

o
a5

56
57
=8
59
B0
&1
&z
&3
&4
&3
&6
&7
&8
&9
70
71

e
-
EEp——

73
74
75
76
77
78
79
80
81
az
83
F2Yi)
85
86
87
88
89
a0
21
=
a3
34
95
96
97
98
99
100
101
102
103

104

105
106
107

ASBEMBLER. V2.0

SO0URCE STATEMENT

MSTAK E&H
SCRTH EQU
ESAVE: DS
DSAVE: DS
C5AVE: DS

BBAVE: DS
FBAVE: DB
ASAVE: D&
LBAVE: D&
H5RAVE: DS
PSAVE: DS

85AVE:  DW
TEMP: DS
TEMP1I: DS
BRKFL: DS

UBEREBR: DS
RN

CBEG

MPPESA

PAGE 2

:TOP OF MONITOR STACK
:RAM PAGE ADR.

:E REGISTER
D REGISTER
=C REGISTER
:B REGISTER
:FLABE BAVE
*A REGISTER
L REGISTER
*H REGISTER

[ e e S R e g S |- 32

BEGINNING OF MONITOR

. MONITOR COLD START

MONINI: mVI
ouT
Jmp
NOP

e
y
m

Bl 9 e a1z
[} .

SHLD
POP
PUSH
DCX
SHLD
LDA
ORrA
JZ
LDA
mov
LXI
DAD
5HLD
pOP
- LX1

NOBRRK =

LR

A. OBFH
LOW USART1+1
INUST

ARKPOINT RETURM SERVICING

LEAVE
H

PSW

H
PSAVE
BRKFL

A

NOBRIK
TEMP1

M. A

H. 2

5P

855AVE

PEW
8P.ABAVE+1

SAVE LOCATION
SAvVE LOCATION
BAVE LOCATION
SAveE LDCATION
LOCATION

SAVE LOCATION
SAVE LOCATION
SAVE LOCATION

:PEM COUNTER SAVE LOCATION
*UBER 5P SAVE LOCATION
*» TEMPORARY MONITOR CELL

F K FE 3 A He W F 3 A K AW A

=% - ADROUT SAVES THE USBER REGISTERS AND
=%  QUTPUTS TO THE CONGOLE THE UBER P
ER A RBT 4 INSTRUCTION

«% COUNTER AFT

L3

ADROUT s PUSH
pLISH
PUSH
MVI
CaLL

PSW
=
D

C-'l#'l

ECHO

:GAVE A AND FLAGS



5i8~11 B0B0/8085 mACRO

L.0C 0ORJ

O02F ZAZB00
Q032 CDHOOOO
QOFS C3ID700

0038 CI3F00
0038 00

QO3C C3I0000

OO3F 3JEBF
Q041 D3ILD
0043 3ZeECF
Q04T D31
D047 D311
0049 D319
DO4LR D319
Q04D 3IE2S
004F D311
0051 D319

Q083 3200
OO55S D304
0057 3E4C
0059 D30T
OSSR 3E1R
} Q05D 30
{ Q)
005E JeCF
QOO D300

0062 3Ei4
Q0B84 DIOC
QOEE 3IE40
00&8 DIOD -
006A JELER

) OQET 30

( 141)
QOBD 3ECE
QO&F D308

Q071 AF
0073 J2IZEOO
0075 211C00
0078 223A00
0078 3JECT

omg

D
D
D

i t3 3a te am tm

usT:

ta 1z s

INITIALIZE

Vz. 0 MPPESA

SOURCE STATEMENT

LHLD PEAVE
CALL . ADRD
Jmp

EXIT

Jmp USERER :RST 7
NOD
Jmp INTTIM :RST 7.5

My I A. OBFH

ouT LOW USARTZ+1
MY I A. OCFH

ouT LOW USART1+1
ouT LOW USARTi+1
ouT LOW USARTZ+1
ouT LOW USARTZ+1
VI A, 02SH

ouT LOW USARTi+1
ouT

LOW USARTZ+1

mMVI A. 00

ouT LOW TImMLi
MVI R.4CH
ouT LOW TImMH1
mMvI: A. 1BH

. BIm

MvI A. OCFH
ouT LOW-PRI1

‘13 1% 3w

INITIALIZE KEY/DIS 1/0(81SS) AND BAUD RATE TIMER

MV I A, 14H
ouT LOW TIMLZ
MV A. 40H
ouT LOW TIMKZ
o MvI A. 1BH UNMASK RST
5im
MV I A. OCEH
ouT LOW PRIZ -
XRA A
STA BRKFL
LXI H. METAK-20
SHLD BSAVE
MVI A.OC7H

PAGE

' PROGRAMMER 1/0(81S5) AND INT.

o

Fo o Fo R H I W T Fe o F I3 K W I I I K HH N W R F UKW R HR KRR KRN

33 3 R 3 W He 3 F I H W 33 I 3 e e W e e 3 He e 3 W He I KK H K E KR KK

#*

#* , ‘

# INUST OUTPUTS TO THE USARTS THE COMMAND WORD
* ,

N

TIMER




518-11 BOBO/8083 MACRD ASSEMRLER. V2.0 MPPBSA PAGE 4

LOC 0OBJ SER SOURCE STATEMENT
007D 323IF00 D 161 5TA USERER
0080 J13000 D i62 LX1I .. BP.m5TAK
: 163 50mMSG: ,
O0B3 FR 164 El :
0084 CDOOOO E 165 CALL DISCLR
0087 ZEOF 166 MVl A.15
0083 3Z0000 (=) 167 5TA DCLCNT
0080 ZEFF 168 , MVI A. OFFH
QOBE 320000 E 169 5TA . KEYRUF
0091 AF 170 . XRA A
Q092 320000 = 171 8ThA REYFLE
0099 JI20000 E 172 8TA DISCNT
0098 CDHOOOO & 173 CALL STNDBY
003R 2iDDOO C 174 LXI H. SGENON
O09E CDOOOO £ 175 CALL MESOUT
QORL CDOOOO E 176 CAaLL CRWALT
177 =
2R T SR E IR LR LR EL T EETEEEL T LT
179 % : ’ '
180 =w : :
i81 =% COMMAND RECOGNIZING RODUTINE
182 % : -
183 =%
TEL = 9 R 2R TR R 3 969 569 H 96 360 T2 3 e Fo e 60 360 26 e 3 B 6 P 6 3 3 6 36 e e e
185 x i
186 =% BETCOM RECEIVES AN INPUT CHRRACTER FROM THE
187 % USER AND ATTEMPTS TO LOCATE THIS CHARACTER
i88 «» IN ITS COmMAND CHARACTER TARBLE.
189 % IF SUCCESSFUL. THE ROUTINE CORRESPONDING TD
190 % THIS CHARACTER IS SELECTED FROM A TARBLE OF
191 :% COMMWAND ROUTINE ADDRESSES. AND CONTROL IS
192 «# TRANSFERRED TO THIS ROUTINE. IF THE
193 % CHARACTER DOES NOT mMATCH ANY ENTRIES.
194 «% CONTROL IS PRSSED TO THE ERRDOR HANDLER.
195 % : ~
. 196 GETCM:
OOR4 J13000 D 197 LX1 8P, mMBTAK ALWAYSE WANT TO RESE
198 :/8TACK PTR TO MONITOR STAR
199 ' »/VALUE S0 ROUTINES NEEDN® T
gboC 200 . ‘ : /CLEAN UR
O0A7 CTDOOOO E 201 CAL.L STNDERY
OORA CDOOOOD &= 203 CALL LISCLR
O0RD 3IEZS 203 mVI . 35H
O0AF CDOOOO £ 204 CALL SNDLED
OORZ CDOOOO = 205 - CALL. CROUT ‘
OORS OE2E 206 Myl C.?.? *PROMPT CHARACTER TO C
OOR7 CDOGOO E 207 : CALL ECHOD :BEND PROMPT CHARACTER TO i
o 208 : + / TERMINAL
OORA CDOOOO = 209 GTCOZ: CALL GETCH : .
OORD CDOOOO E 210 CALL ECHD
OOCO Z1EDOO C 211 LAI M. CTAR
0003 Choooo E 212 CALL TELSER
00CE DADZOO  © 213 Jc ERROR
Qo 7E 214 MoV A.mo

OOCA 23 215 INX H
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Loc

OOCER
ooCcc
OOCD
OODO
00D1

00D
0OD4
oOD7
o0DA

o0DbD
QODE
OODF
QOEZ
OOET
QOOER
DOEC

O0ED
OOEE
QOFD
O0OF1
QOF3
QOF4
oOFG
OOF7
OOF9
QO0OFA
OOFC
OOFD
O0FF
Q100
0102
0103
0105
0106
0ios
0109
010k
QLOC
0108
OLOF
0i1i

oBJ

66 .

eF
QiD700
C3

E9

QEZ3
ChOOOo0

CDhOOoo
C3R400

QoD
Of
53895320
49532052
ATA14459
20

Q0

oC

0300
41

0000

4z
Q000
44
Q000
a4
QOO0
L&
QOO0
47
OO00
49
0000
ac
000
a4F
QOO0
53
QOO0
54
QOO0
S0

C

e m

i

m m m m m

M

MARCRO

5ER

216
217
Z18
219
220
221

P

223
224
25
226
227
228
229
230
231
232
233
234
235
236
237

238
239
240
241
242
243
244
245
246
247
248
249
250
o281
252
233
254
255
256
297
=58
259
260
261
262
263

264

ASSEMBLER. V2.0 MPPeEA PAGE 3
SOURCE STATEMENT

MoV H.-m

MoV L.A

LXI B.EXIT

PUSH E

PCHL. v
R Y Y R T X E Y I T R R N PRI LY Y
1% v
»#% ERROR PRINTS THE ERROR CHARACTER(CURRENTLY

+% AN CROSS-HATCH) ON THE CONSELE. FOLLOWED BY A
:#% CARRIAGE RETURN-LINE FEED. AND THEN RETURNS
=% CONTROL TD THE COMMAND RECOGNIZER.

%
ERROR: MVI C.7 %

CaLL ECHD
EXIT: Catt. CrROUT

Jwip GETCM
(EIE TS IS TR S ST L R L
s REFFEHFRFEHR®E MONITOR TABLIED ®¥#%#%FWHWHIEREREFRFIEEN%
I XX TL LIS ST T IS LTI LS LS LT EEER L L

SENON:

DE ODH. OAH. * 8YS I8 READY .0
CTAE: :TABLE OF COMMAND CHARACTERS
DE 13 :NUMBER OF VALID COMMANDS
DW 3 :NUMEER OF BYTES PER ENTRY
DE g5 : MOVE -
DU ACMD
DE "B :WRITE TO MDS
DW - BCMD .
LD: DE D :DISPLAY
DW DCIMD
DE g :REG EXAM
DW ECMD
DE TE SFILL ]
DW FCMD
DE " : GO
DW BEMD
DE "1 - INPUT PORT
DI I1CMD :
DE L LOAD .FROM MDS
DU LEMD _ '
DE ek :0UTPUT PORT
D oCMD
DE g :SUBSTITUTE
DW SCMD
DE T :HEX ADD/SUET
D TCMD
DE " g
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ac  oBJ SED BOURCE STATEMENT
iz 0000 = 265 DW MPPMON
‘ BEE 8 e e e e
267 » ' .
268 RTABR: *TABRLE OF REGISTER INFORMATIO
yitd 41 269 DR A7, LOW AaSAVE
1115 35 D - :
Hie 42 270 DR TR, LOW BBAVE
W17 33 D : ‘
1118 43 271 DB . *C7 . LOW CsAveE
1119 32 D : : .
2110 44 272 : DB 0. LOW DBAVE
prip 31 D SR :
0110 435 273 DR TET. LOW EBAVE
011D 30 D
NiiE 4& : 274 ‘ DE- TR LOW FBAVE
DilF 34 D
0120 48 275 DR THY . LOW HSAVE
o121 37 D
0122 4Cc 276 DR L. LDW LBAVE
0125 36 D
0124 4D 277 DR M. LOW HBAVE
QL25 37 D
0126 50 278 DR TR, LOW PSAVE+L
0127 39 D ’ ’
0128 53 273 DE 5. LOW SSBAVE+]
Qiz29 3B D
0128 00 280 DE Q0. 00
01ZE 00 |
281 = |
R S XL EE IR S ISR R R TR R R L Tk X B Y
283 - . f
284 END I
BLIC 8YMROLS
WFEL D 003E ERROR T 00D2 EXIT C 00oD7 GETCM C 00R4
AVE D 0036 MONINI T Q000 METAK D 0030 PORTAL A QQo1
IRTAZ R 0009 PORTEL A 0002 PORTEZ 8 000A PFORTCL A 0003
RTCZ A& OOOR PRI A Q000 PSAVE D 0038 RTAR C 0Lli4
RTH D 0030 SBAVE D 003A TEMR D 003C TEMPL D OO3D
ARTL A OQL0 '
TERNAL SYMEOLS
D £ Q000 ADRD £ 0000 BCMD E Q000 co E QOGO
OuT  E 0000 CRWAIT & 0000  DELENT E 0000 RCwD E Qo000
SCLR £ 0000 DISCNT £ 0000 ECHO E 000 ECHMD E QOO0
MDD E Q000 ECmD £ Q000 GETCH E 0000 ICMD -E Q000 ;
ITTIM £ 0000 KEYEUF £ 0000 KEYFLG £ 0000 LCMD  E 0000 f
SOUT £ 0000 MPEMON E 0000 aomD - E 0000 GCMD  E 0000 |
DLED £ QOO0 STNDRY E QOO0 TELSER € Q000 TCMD £ 0000 :
ER SYMEOLS |
WD E 0000 ADRD £ 0000 ADROUT C 0027 ASAVE D QO3S
MD E Q000 BRKFL D 003E BSAVE D 0033 co: E 0000
OUT  E 0000 CRWUAIT E 0000 CSAVE D Q032 CTAR C 00ED
LONT E 0000 DCmD E 0000 DISCLR E Q000 DISCNT E QOO0



3I156—-11 8080/8085 MACRO ASSEMBLER. VE. 0O MPPBEA PAGE 7

Q031 £CHO

5avE D E 0000 ECMD  E 0000 ERROR ~ C 0OOD2
GAVE D 0030 EXIT C o0on7 FCmD E 0000 FSAVE D 0034
oD E Q000 GETCH E 0000 BETCM © O0A4 ein) Coo008
TCOZ © OQORA HSAVE D 0037 ICMD ~ € Q000 INTTIM E QOGO
NUST C O03F KEYRUF E 0000 KEYFLG E Q000 LCmD E 0000
1y, C o0oOFe LBAVE D 0036 MESOUT & 0000 MONINTI © 0000
pREMON E OQOQO0 MSTAK D 0030 NOBRK T Q01C acmD E Q000
DRTA1 A 0001 PORTAZ A 0009 20RTRL A 0002 PORTREZ A Q006
DRTCL A Q003 PORTCZ: A OOOR PRI A 0000 PPIZ A 0008
SAVE D 0038 RTAB C 0ii4d SCrD £ 0000 SCRTH D 0030
GNON T 00DD SNDLED E Q000  80OmBG T 0083 SSAVE D 003A
TKEROT D Q000 STNDEY E 0000 TELSER E 0000 TCMD E Q000
EMM D Q03T TEMRP1L D 003D TIMHL. A 00035 TIimHZ A Q00D
Imll A 0004 TIMLEZ A 0000 USARTI A 0010 USaArRT2 A 0018
SERBR D OO03F WRMBTR C 0071 '

BSEMBLY COMPLETE. 2 ERRORS ( 132
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LoC  OBJ . BEB SOURCE STATEMENT
i $PAGEWIDTH{(80) MODBS
2 H FoHe 3 W 3K K B R W I W I e K e e W A RN I e B I W Ko e e e I A e e W YK RN H R
I k% ‘
& % MPP  MONITOR Wi
S .
& %% PROG.ND:200-09-02 DATE:  25.06. 198
7 %% FILE  :MONBSE. 001 MODULE: MPP8SE
8 :#% AUTHOR :E.DURMUS
9 rx*
1 O . *******************************%********************
11 :
iz NAME MPPASE
13 @
14 PUBLIC DCMD, BCMD, ICMD, FCMD
i5 PUBLIC TCMD, SCMD, ACMD, DSUR
i€ "PUBLIC DCMOS, QCMD-
i7 = V '
i8 EXTRN  BETCH, ADRD, NMOUT
19 ~ EXTRN  HILO, GETHX, ERROR, PSAVE
0 EXTRN ~ TEMPi,ERKFL, RSTTF, BETCH
o ~ EXTRN  VALDL,VALDG, CNVEN, STHLF
o) EXTRN  TEMP, STHFO, RTAR, SCRTH ‘
P EXTRN  USARTL, KEYRUF, CRWAIT
2h EXTRN  CI, CO, SPCOUT, ECHO, GETNM, CROUT )
25 3 ‘
26 DSES | ' €
0003 28 OUTEUF: DS 3 |
=9 3 ' (
:0 g ’ 1
31 CBER
32 H %****************************** ********************i
33 3 |
34 3 |
35 . COMMAND IMPLEMENTING - ROUTINES |
36 » : |
: |
37 : (
IO P RRERREREHFHF R RN H IR R R T HIH R T KK KX
39 % |
40 +*PROCEDURE : DCMD
41 :#FUNCTION :DCMD, IMPLEMENTS THE DISPLAY MEMORY |
4z % (D) COMMAND

43 :#INPUTS  :NONE : |
44 $*QUTPUTS  :NONE |

45 1%CALLS ~ :ECHD, NMOUT, HILO, BETCM CROUT, GETNM |

46 :*DESTROYS :ALL ;

47 3% f

' 48 DCMD: : |

0000 OEOZ 49 DSUR: - MVI cC,Zz :BGET 2 NO FROM INPUT STREAM

0002 CDOOOO E 50 CALL GETNM i
0005 D1 51 poP D :ENDING ADDRESS TO DE

0006 Ei 52 POP H :STARTING ADDRESS TO HL
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0 0OBJ BEN SDURCE STATEMENT
o007 CDOODO E 53 DCMOS: CALL CROUT
2008 CDOOOO E 54 CALL ADRD
000D CDOOOO E 55 DCMio: CALL SPCOUT
0010 7E 56 MoV A, M
0011 CDOOOO E 57 CALL NMOUT
pOla C34501 (- 58 JmMp CIBRK
0017 EGTF 59 DCMi1S:  ANI Q7FH
nOiY FELR &0 CPI QiBH
o01iR C8 61 RZ: "
0010 CDOOOO E 62 BRK: CALL HILDO
D0OiF DB 63 RC
OO =23 &4 INX H
0021 7D 65 i\ AL
DoZ2 EGOF &6 ANT QOFH
GOZ4 CZ0ODOO C &7 JNZ DCHM1O
0027 C3I0700 C &8 JMp DOMOS

’ R Y Y I L s RSy Y Y s L E L e X

70 -*

71 :%PROCEDURE : GCHMD

72 :%FUNCTION :GCMD IMPLEMENTS THE BEGIN EXECUTION
73 1% (G) COMMAND ‘

74 »%INPUTS  ¢NONE

75 :#0UTPUTS  sNONE

76 =*CALLS 'ERRDR GETHX, RSTTF
77 +#*DESTROYS :ALL
78 =%
~ 79 GCMDs: .

00Z2R CDOOOO E 80 CALL BETHX *BET ADDR. FROM INPUT STREAM

00ZD D2IE00 C 81 JNC GCMOS

QO30 210000 E az LXI H, PSAVE

0033 71 83 MoV m,C

0034 23 84 T OINX H

0035 70 85 MOV M, R

Q036 7A : 86 GCMOS:  mov A, D

Q037 FEQD a7 CPI QODH

0039 3E0O ’ as M1 R, 0

O03ZR CA4BQO [ a5 JZ BCM10

O03E CDOOOO E 90 GCMiS: CALL GETHX

004l DZEOOOO £ 91 JNC ERROR

0044 OAR 2 . LDAX B

00435 JZ20000 E 93 8TA TEMPL B

0048 3ECF 94 MVi A, OCFH

0040 02 o5 5TRAX E

004 320000 £ 96 GCMi0: 8TA . EBRKFL

QQ4LE C3O000 E 57 JMp RETTF
L e E
39 %

100 *PROCEDURE : 1CMD

101 -*FUNCTIDN :ICMD IMPLEMENTS THE INPUT DDMMMQND
102 1% MEMORY (1) COMMAND

103 +#INPUTS tNONE

104 #0UTPUTS  NONE

103 :+CALLS i,

106 1%

107 :*DESTROYS :ALL
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SO0URCE STATEMENT

o oOrJg 5ER
108 =%
109 ICMD: -
051 CDOOOO E 110 ' CALL BETHX
054 0S5 i1l ICMOS: PUSH @ R '
055 78 1i2 MoV A,D
056 FEZO 113 cPI 1o
0S8 CABONO 114 gz IcMio
SR FEZC 115 Chi Lt
WOSD C2O000 E 116 JNZ GETCM
W60 TDALOO  © 117 ICMio: CAaLL INPDRT
WEI CDOOOO E 118 CALL NMOUT
WEE OEZD 113 MV I c,'-?
068 CDOOOO £ 120 CALL ECHD
J06ER CDOOOO  E iz CALL BETHX
IOBE NE7Z00 O 120 JNC ICM1S
D071 C9 123 RET
0072 C1 124 ICMiS: pOP B
0073 oC 125 INR C
0074 C3I5400 C 126 JMp . 1CMOS
127 » :
128 §************************************************
129 :#PROCEDURE : DCMND
130 ;*FUNCYION :0CMND IMPLEMENTS THE DUTPUT COMMAND
i31 - o : :
0077 CDOOOO  E 132 0CcMD: CALL BETHX
0074 .5 133 OCMOS:  PUSH E
QO7R 7R i34 MoV A D .
Q070 FEZO 135 CPpI T
007E CABGOO C 136 Jz ocmio
0081 FEZC 137 CPRI 1,
0083 CZO000  E 138 - JNZ BETCM
0086 CDALoO © 139 DCMi0:  CALL INPORT
0089 CDOOOO  E 140 . ALl NMOUT
Q0BC OEZD i4i ' MV I c,'~
O0BE CDOOOO  E 142 CALL ECHD
0091 CDOOOO E 143 CAaLL BETHX
0094 DZOCO0 C© 144 JNC acMis
0097 Di 145 pOp D
Q098 DS 146 pPUSH D
Q099 CDAFOO © 147 - CALL - OUPORT
009C C1 148 OCMiS: POP B
003D OC i49 INR C
009 C37RA00 C© 150 JMPR OCMOS
:jl{ gé: ; %********* LT XL LT XL L L L LS T LT EEE T LT LS
153+ *PROCEDURE : INPORT
154 :#FUNCTION :PROCESS INPUT PORT
185 @
00A1 210000 D 156 INPORT: LXI H, OUTEUF -
00A4 ZEDR 157 MY I M, ODBEH
o0p6 23 158 INX H
00A7 71 159 MOV M, C
00A8 23 160 TiMX H
00AY9 3609 i6i MVI M, OC3H

QOAER CDHOOOO D 162 CALL OuTRUF
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-0c  oOrJg SER SOURCE STATEMENT

2wWAE CH 163 RET
164

o R 2 At L2
166 ;#*PROCEDURE:0QUPORT
167 ;#FUNCTION :0UTPUT PORT

' i68 -
DOAF 210000 D 169 OUPDORT: LX1I H, DUTRUF
DOBZ 36D3 i70 MVI M, OD3H
OOB4 23 171 CINX H
DOBES 73 i7z MOW M, E
DORGE 23 173 INX H
O0OR7 36C5 174 MV M, OC9H
O0OB9 79 175 Mov A C
OOBRA CDOOOO D 178 CALL DUTERUF
OOBD C9 177 RET
178
179 : * ¥ *****-K-*****************************************
180 % ,
181 :«*PROCEDURE: FCMD
182 :#FUNCTION :FILLS A MEMORY EBLOCK BLOCK WITH DQTQ
i83 :#INPUTS : NONE
184 xDUTPUTS  sNONE
185 :xCALLS - BETNM, HILO
186 #DESTROYS sALL
187
QOBE OEQ3 188 FCMD: MV c,3
00CO CDOOOO E 1892 CALL GETNM
00C3 Ci 130 : pOoPR E
00C4 D1 191 julgtal D
00Cs El i9z pPOPR H
OCe 71 193 ~ MOV M. C
00C7 ES i94 PUSH H o
OoQC8 1R ) 195 DCX D
QOCY DS i96 PUSH D
QOCA 23 ) 197 INX H
QOCR ES i98 PUSH H
QOCC C3IFCO0 C 199 JMp MCMD7
200 H XX EEEEEEL T LI L L L L L LT XL L L XL ELT LT L LL L TR LT L E T ETT T LT
201 =%

202 :#*PROCEDURE:TCMD -

203 :#FUNCTION :ADDE/SUBRACTS TWO 16 RIT HEX NO
204 #INPUTS :NONE

205 «x0UTPUTS  2NONE

206 :+*CALLE EBETHX, ADRD, S8PCOUT

207 :%DESTROYS :=ALL

208 =% :

QOCF CDOOOO & 209 TCMD: cAatL - BETHX

QODZ D2OO0O &= 210 JNC ERROR .
QODs U5 211 PUSH E

QODE Di ziz poOP D

00D7 CS 213 PUSH B

aona Ei1 214 * pop H

Q0D9 CDOOOO E 218 cALL BETHX

0ODC DZ2OOO0 E zi6 JNC ERROR

00ODF CS 217 pusH R
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0c

I0EQ
WEL
WEZ
WES
HWEB
IDED
JOERA
DOER
poEC
O0ED
O0EE
QOEF
QOFO
O0OF3
QOF&

QOF7
Q0OF9
QOFC
QOFD
QOFE
QOFF
0100
0101
0102
0103
0104
0105
0106
0109
010/

010D
0110
0iii

ORJg

ES

09
CDOOOO
CDOO0O
Di

C1

7B

91

&F
7R .
28

&7
CDOOOO
CDOOOO
ca

QEO3
CDOOOO
Ci

E1

Di

iA

oz

03
78

Bi

ca

i3
CDOOOO
Do
C3IFFOO

CDOOO0
cs

El

E

E

C

E

MACRO

SE@

218
219
220

el
A

222
223
Lo Lo
e ate
225
226
227
e
W e
229
230
231
232
233
234
e
D
236
D he b
roen 3
238
B Tl
proipes: ]
240
241
242
243
244
245
246
C 247
248

ASSEMBLER, V2.0 MPPASE PAGE 5
BOURCE STATEMENT

PUSH H

DAD E

CALL ADRD

CALL SPCOUT

POPR D

POP B

Moy A E

SUR C

. mov L, A

MoV AD

SER B

MoV H.A

CAaLL ADRD

CALL CRWAIT

RET ' :

R R Yy Y Y I T
" ¥

+ ¥PROCEDURE : ACHMD

»¥FUNCTION sACMD IMPLEMENTS THE MOVE DATA IN MEMORY
L ~ (RY COMMAND.

+*INPUTS :NONE

+*DUTPUTES sNONE :

#*CALLS 2BETCM, HILO, GETNM

«*DESTROYS =ALL

» 3

ACHD:

' MVl C.3

CaLL GETNM BET 3 ND FROM INPUT STREAM
MCcMD7:  POP B '

POP H

- POP D
MCMOS:  LDAX D

STRX B

INX E

MoV A, B

ORA C

RZ

InNX D

cAaLL . HILOD

RNC :

Jmp MCmOS -
R S Ra S T E Y
: .ﬁ. .

+ #PROCEDURE : SCMD , )

+ *FUNCTION :8CMD, IMPLEMENTS THE SUBSTITUTE INTO
¥ MEMORY (5) COMMRAND. )

% INPUTS tNONE ,

+x0UTPUTS  :NONE -

:#CALLS tBETHX, GETCHM, NMOUT, ECHO

:#DESTROYS =:ALL

3 '

SCHD= ~ »

CAaLL. BETHX :BET A NO, IF PRESENT,FROM IN

pPUSH B

poeP H
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LOC  ORJ SERQ SOURCE STATEMENT

0112 78 273 MOV A.D

0113 FEZ0 274 CPI R

0115 CAIDOY C 275 JZ o BCHMi0

0iis FEZC . 276 CPI Lt

011R C2Z0000 E 277 JNZ GETEM

0i1iD 7E . 278 SCMio: MOV a,mM

011E CDOOOO E 279 CaLL NMOUT

0121 OEZD ) 280 MVI R

0123 CDOOOO  E 281 -~ CALL ECHOD

0iz6 CDOOOO = =82 . AT GETHX

0129 D22DO1 C . 283 JNC SCM1S

0iZC 71 284 : MoV M, C

012D 78 285 SCMiS: MOV A.D

O12E FEZ2O0 286 ChI T

0130 CA3801 C =87 JZ SCM20

L0133 FEZC 288 CpI ’,?

0135 C20000 E 289 JNZ GETCM

Q138 CDOOOO E 290 SCMzZo:  CALL CROUT

QI3 23 291 InX H

0130 CDoOOOO E 292 CaLL ADRD

Q13F CDOOOO E =293 CALL SPCOUT

0142 C3iDO1 C 294 Jmp SCMiQ
=295 -
26 r HREHH R I WK I3 H R WA H WK K 66T 636 W I
297 -

0145 DRO1 E 298 CIBRK: 1IN LOW USRART1+1

0147 17 299 RAL

0148 DAS701 c Z00 JC CIBREY

0i4R DBO1 E 301 IN LOW USARTL+1

Q14D E&OZ 302 ANT O0ZH

Ol4F CALCOO C 303 . JZ BRI

0152 DROO E 304 IN LOW USARTIL

0154 C31700 C 305 : Jmp DCMiS

D157 3ARBO00 E 306 CIBREY: LDA KEYERUF

0187 FEFF - 307 CPI OFFH

Q180 CRICOO C 308 JZ BRK

QLSF C31700 C 309 Jmp DCMiS
310 : T LT ELTELS LIS TESL LI LI E L L L EL L EEL LS L L EE T 23
311 END

UBLIC SYMEOLS ‘ -

CvD C QOF7 DCMos  © Q007 DCMD C 0000 DSUR C Q000
CMD C QOBE GCMD C 00za 1CMD C 0051 acmbD C 0077
CMD C 010D TCMD C O0CF . :

ATERNAL SYMROLS :

DRD E 0000 BRRFL. E Q000 Ci E 0000 CNVEBN E 0000
0 E 0000 CROUT E 0000 CRWAIT E Q000 ED@Q E 0000
RROR E 0000 GETCH E 0000 GETCM E 0000 GETHX E 0000
ETNM B 0000 MILO £ Q000 KREYRUF E 0000 NMOUT E 0000
SAVE E 0000 RETTFE E 0000 RTAER E Q000 SCRTH E 0000
PCOUT E 0000 STHFO E 0000 STHLF £ 0000 TEMP E Q000
EMPLI  E 0000 USORTL E QOO0 VALDE E Q000 VALDL E 0000

BER SYMROLS
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%D C QOF7 ADRD E 0000 BRIK C 00iC BRKFL. E Q000
E QOO0 CIBKEY C 0157 CIBRK C 01495 CNVBN  E 0000
E Q000 CROUT E 0000 CRWAIT. E 0000 DCMOE  C© Q007
Mio C 000D - DCMIS (C 0017 DEMD C 0000 DSUER C 0000
|0 E 0000 ERROR E 0000 FCmD C OOBE GCMOS © Q036
Mi0o C 004B GCM1s C O03E GOMD C 002A GETCH E 0000
TCWM  E Q000 GETHX E 00Q0 BGETNM £ 0000 HILO E 0000
Mos  C 0054 icMiQ ©C 0080 ICM1is C 0072 ICHWD C 0051
PORT C 00A1 KEYRUF E 0000 MCMOS C OO0FF MCmD7 C OOFC
ouT  E 0000 ocmos  © 007A OCcwito  C Q086 oCmis C 009C
mMD C o077 QURORT C 00AF . OUTEBUF D 0000 PSAVE E Q000
TTF & 0000 RTAE E Q000 SCMiio © 011D 8Cmis C 012
M0 ©C 0138 SCMD C 010D SCRTH E Q000 SPCOUT E QO0QO0
HFO  E QOO0 STHLF E Q000 TCMD C QOOCF TEMP E 0000
mMpPli  E 00OQ0 USARTL E Q000 VALDG E 0000 VALDL E Q000

ISEMBLY COMPLETE. NO ERRORS
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gI5-11 8080/8085% MACRO ASSEMBLER. V2.0 MPRaSC PAGE i
LoC 0OgJg SER SOURCE STRTEMENT
1 $PAGEWIDTH{80)
2 -***************************************************a
3 %
4 R NETES MONITOR V1
"IN E L s
6 %% PROG.NO:2Z200-09-030 1982. 03. 05
7 %% FILE :MONBSC. 001 MODULE s MPPASC(
8 %% AUTHOR :E.DURMUS
9 rEx
10 -***************************************************a
11 -
iz NAME MPpPasc
i3 -
i4 PURBLIC ECMD
15 @ ‘ : :
16 EXTRN GETCHM, NMOUT, EXIT, ERROR
i7 EXTRN TEMPR, ECHO, RTRB, BERTH, BETHX
18 EXTRN GETCH., CROUT, SPCOUT
i9 - ‘

0000 CDOOOO
0003 CDOOOD
0006 FEOA

0008 C23D00

E
E
C

20
21
Zz
iy

AW

24

25
26
2
2
29
30
31
=52
33
34
39
- 36
37
=8
39
40
41

Bl
N

43
44

46
47

48

49
S0
51

[ =’
ol

CBEG
L R R R R R R e Ry et

..*

-*PRGCEDURE ECHMD

'*FUNCIIDN tECMD IMPLEMENTS THE REGISTER EXAMINE nNDt
% CHANGE (E£) COMMAND.

;*lNPUTb : NONE

+%0UTPUTS . tNONE

«%CALLS : GETCH, ECHD, REBDS, GETCM, ERROR, RBADR. NMOUT

s ¥ CROUT. GETHX
: *DESTROYS =ALL
» ¥
ECMD: o :
CALL GBETCH :GET REGISTER IDENTIFIER
CALL ECHD :ECHO IT
CPI OORAH
JNZ C XCMOS

® 336 R I I K Jo 3 H W He A I Fe He W I I F W R W WK K I N H WKW
L .
» % PROCEDURE : REGDS

+*FUNCTION :REGDS DISPLAYS THE CONTENTS OF THE _
Tk 'REBISTER SAVE LOCATIONS, IN FORMATTED FRO
ey ON THE CONSOLE.

T SAVE LOCATIONS, IN FORMATTED FROM, ON THE
sk - THE DISPLAY IS DRIVEN FROM A TABLE, RTAR,!
. ~ WHICH CONTAINS THE REGISTER'S PRINT
I SYMEOL., SAVE LOCATION ADDRESS, AND LENGTH
n ~ (8 DR 16 RITS).

:#INPUTS  =NONE

- xOUTPUTS  sNONE

:*CALLS :ECHO, NMOUT, ERRDR, CROUT
- ¥*DESTROYS :ALL

e %
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Loc

OO0R
QO0E
QOOF
0010
Oo01d
00la
0017
00iAa
001D
001E
QD20
0023
0024
0025
Q027
0028
QO2ER
00zC
Q0ZE
0031
Q032
0033
0036
0033
N0O3A

Q03D
0040
D043
0044
0045
0048
Q049
aoac
QO4D

oBpJ

210000
4E

79

B7
CZ21R00
CDOOOO
C30000
CDOOOD
FS
QESD
CDOQODO
23

SE
1600
1A
CDOOOO
1
FE4D
FR3&00
iR

iR
CDOOOO
CDOOOO
23
CI0EQD

210000
110200
7E

B7 :
CROO0O
B9
CASO0O
ig9
C34300

mmimc

SER

a3
54

Tt

S6
57
58
o9
&0
&1
&2
63
&4
65
66
&7
&8
69
70
71
72
73
74
75
76
77
78

79

8o
81
8z
83
84
85
86
87
ag
a9
90
91
9z
93
24
95
96
597
298
99
100
101
102
103
104
105
106
107

ASSEMBRLER. V2.0 MPPasC PAGE 2

SO0URCE SBTATEMENT

REGDS: LXI -H, RTAB

REGOS: MOV C.M
MOV A.Co
ORA A
JINZ REG10
CALL CROUT
JHp BETCM

REGi0: CALL ECHO

 PUSH PSW

MY I C. 7=
CALL ECHO
TINX H
MOV E.M
MVI D.HIGH SCRTH
LDAX D
CALL NMOUT
poP PSW
CPI *
JM REG15
DCX D
LDAX D

CALL NMOUT
REG1S5: CALL sSpPCOUT
X H
Jmp REGOS
XCMOS: :
R R T S s R S e s 3
» ¥
» ¥ PROCEDURE : RGADR:
-*FUNCTIGN tRGADR TAKES A SINGLE CHARACTER A8 INPUT.

2 ¥ THIS CHARACTER DENOTES A REGISTER. RGADR
% - BEARCHES THE TABLE RTAR FOR A MATCH ON
2% ! THE INPUT ARGUMENT. IF ONE OCCURS. RGADR
=¥ : RETURNS THE ADDR. OF THE ADDR. 0OF THE
¥ SAVE LOCATION CORRESPONDING TD THE REG.
¥ THIS ADDR. POINTS INTO RTAER. IF NO MATCH
¥ OCCURS, THEN THE REGISTER IDENTIFIER IS
T ¥ TLLEGAL AND CONTROL IS PASSED TO THE

2% ERROR ROUTINE.

:*INPUTS  :(C)=CHARACTER DENDTING REGISTER
:%OUTPUTS ¢ (EC)=ADDRESS OF ENTRY IN RTAR CORRESPOND
- % TO REBISTER

= #CALLS tERROR
:*DESTROYS :ALL
u %
RGADR:
LXI H.RTRE :HL GETS ADDR. OF TABLE STAR
LXI D, 2 —
RGAOS: MOV A, M
ORA A
JZ ERROR
cmp C
JZ RGA1O
DAD D
JmP RGAOS
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316-11 808078085 MACRD ASSEMBLER. V2.0 MPPBasC PAGE

LOC ORJ SER SOURCE STATEMENT
0050 23 108 RBAL10: INX “H
0051 CDOO0OO  E 109 CALL 5PCOUT
0054 320000 E 110 5TA TEMP
0057 3A0000 E 111 XCMi0: LDA TEMP
Q05A FEZO 1iz CPI 7
O0SC CRB4LOO  C 113 Jz XCMiS
O0SF FEZC - i1ia Cogpr- 7.
0061 C20000 £ 115 JNZ . BETCHM
0064 TE 1i6 XCMis: - Moy a. M
Q065 R7 117 ORA A
0066 CAROOOO E iia JZ EXIT
0069 SE 119 ' MoV E.M
00ER 1600 E 120 MVI D.HIBGH SCRTH
008C ER- - 121 XCHG
006D 7E 122 MOV A
O06E CDOOOO E 123 CALL - MMOUT
0071 ER 124 - XCHG
Q072 ES 125 : PUSH H
0073 ZR 126 DCX H
0074 7E 127 : MOV A, M
0075 DS 128 PUSH D
0076 ER 129 XCHG
0077 FEA4D 130 CPI 7 ?
0079 FAB100 C 131 Jm XCM20
007C ZR : i3z DCX H
Q07D 7E 133 MoV A, M
007E TDOOOO  E 134 CALL NMDUT
0081 QEZD 135 XCMzo: mMVI c.?-?
0083 CDOOOO  E 136 CALL ECHO
0086 CDOOOO £ 137 CALL GETHX
0089 DZAGBOO C 138 - JND XCM30
008C 7A 139 mov A D
008D IZ0O000 E 140 5TA TEMP
Q030 Di 141 pOp D
0091 Et 142 pOop H
0092 ES 143 PUSH H
0093 2R 144 DCX H
0094 7& 145 MoV A. M
009% ER 146 XCHEG
0096 FE4D 147 CPI 7
0058 FA9DOO C 148 JM XCmzs -
Q098 70 149 MoV M. B
009C ZR 150 DCX H
009D 71 151 XCmM2S: - MOy M. C
008E 110200 152 XCmz7: LXI D.z
00A1 El 153 o pop H
Q0AZ 19 154 DAD D
00A3 C3S700 C 155 Jmp XCM10 N
00A6 7A 156 XCM30: MOV A.D
00A7 320000 £ 157 57A TEMP
00PA Di 158 POP D
00AR C3I9EQO . 159 Jmp XCM=27
160
11 Z 1 : e J e I I I I I WK Fe eI W T K I H AW A W W W W W I W W e

162
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Loc - OBJ SEQ
163

UBLIC SYMBOLS
CMD £ 0000

XTERNAL SYMEROLS

ROUT  E 0000 ECHOD
ETCH & QOQO0 GETCM
TAE E 0000 B5CRTH

JBER SYMROLS

ROUT  E 0000 ECHD
XIT E Q000 GETCH
MOUT  E Q000 REGOS
EGDS C OQOO0OR RBAOS
ITAE E QOO0 SCRTH
(CMOS  © Q03D XCmi0
(CM23 C 009D Xema7

m

oomaooamm

0000

QOO0

Q000

Q000
QOQOE
Q043
Q000
0057
QQ9E

ISSEMEBLY COMPLETE, NO ERRORE

BSO0URCE STATEMENT

END

ERROR
GETHX
SPCOUT

ECMD

GETCM -
REG10
RGALG |
spCouT
C XCM1S
XCM30

0000

QOO0
0000

Q000
QOO0
001A
QOS50
Q000
0064

00RE |

MpPPasC

EXIT
NMOUT
TEMP

ERROR
GETHX
REG1S
RGADR
TEMP

XCmz0

PARGE

mimm

‘omoomm

0000
QOO0
Q000

QOO0
QOO0
0036
Q03D
QOO0
0081



BMBO MONBGED. 001 NOOBJECT PRINT(:LP:)

[5I5—-II B8080/8085 MACRO ASSEMBELER. V2.0

*
R S

L

MPPASD PAGE 1

L0C OBRJ SER SOURCE STATEMENT
1 $PAGEWIDTH{(BO)
2 i S St
R 2
4 zx% Mpp MONITOR Vi
S orEx
& %% PROG. ND'“OU—OQ 04 DATE: 26.06. 1984
7 #% FILE :MONBSD. 001 - MODULE: MPPRPBSD
8 %% QUTHDR tE. DURMUS
9w
10 -***************************************************
i1« ‘
iz NAME MppeuD
i3 '
14 ' PURBLIC CI.CD.SPCOUT,.CROUT, ADRD, NMOUT
is PURLIC ECHO, GETCH. GETNM, PTSER
ie PUBLIC TBLSER. MESDUT
17 =
i8 EXTRN USART1, GETCHM, MEBTAK
i9 ‘ EXTRN 5SAVE, PSAVE, LSAVE. TEMP
20 EXTRN ERROR. HILD, GETHX
21 EXTRN KEYEUF DISCNI-DLSBUF
22 EXTRN DISCLR
23
2 C8ER
R At L E R e SR e S S A
26 %
27 +**PROCEDURE:CI
28 #FUNCTION :WAIT AND RECEIVE A CHARACTER FROM CONSOL
29 «#*INPUTS - =NONE - ,
30 T*DUTPUTS : {A)=CHARACTER FROM CONSDOLE
31 *CALLS s NONE
32 ;*DESTRDYB :A
33 ¥ :
0000 DROL E 34 CIzs IN LOW USART1+1
000z 17 - 35 RAL
Q003 DA1OOO C 36 JC CIRKEY
QOOE DROI E 37 CICRT: IN LOW USARTi+1
a008 E&OR 38 ANI QOZH B
00008 CAOEOOD C 39 JZ CICRT
000D DROO E 40 IN LOW USART1
QO0F C9 41 - RET o
0010 3A0000 E 42 CIKEY: LDA KEYBUF
Q0i3 FEFF 43 . ChI OFFH
0015 CA1Q00 c 44 JZ CIKEY
0018 4F a5 mov C.A pSN
0019 ZHEFF 46 MVl A, OFFH
001R 320000 E 47 5TA REYBUF
001E 79 48 MoV A.C
001iF C9 49 RET
50

51 : 3 3 36 I 363 6 96 6 I 36 3636 32630 M 3 56 I 3 IE I H T A WA
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Loc  0OBJ 5E@ SO0URCE STATEMENT

53 1 #PROCEDURE :5PCOUT
94 3*FUNCTION sWRITE A SPACE CHARACTER ON CONSOLE
85 :*INPUTS FNONE :
56 #¥0UTPUTS  :NONE
97 :*CALLS :CO
38 :#DESTRODYS :A.C
59 1%
0020 OEZ20 60 SPCOUT: mMVI B
&1 ¢ .
BE 2 RN H NI F T 36 3 I 3636 36 K2 3 66363696 96
63 %
64 "*PRDCEDURE co
65 :*FUNCTION :WAIT AND SEND A CHARACTER TO CONSOLE
E6 =*INPUTS -(D)“CHQRQCTER TO OUTPUT TO CONSOLE
67 #0UTPUTS :NONE

68 *0ALLS I NONE
69 :+#DESTROYS :A.F
. 70 1 ¥

0022 DEO1 E 71 CO: InN LOW USART1+1
Q024 17 2 RAL
0025 DA3300 C 73 JC CODIS
0028 DRO1 E 74 COCRT: IN LOW USART1+1
002ZA EBOL 75 ANT O01H
002C CAZB00 C 76 Jz COCRT
00ZF 79 77 MoV A.C o
0030 D300 E 78 ouT LOW USART1 g
0032 C9 79 RET |
0033 ES B0 CODIS: PUSH H J
0034 DS 81 PUSH D |
0035 CS z PUSH E }
0036 3IA0000 E a3 - LDA DISCNT L (
0039 FE10 84 cPI 16 |
O03R CZ4200 © 85 - JNZ Coo1 |
003E AF 86 XRA A ;
Q03F 320000 E a7 8TA DISCNT
0042 79 88 COO1: MoV A.C
0043 FEOD 89 =D} ODH |
0045 CR4DOO C© 90 JZ Coo3
0048 FEOA 21 CPI . OAH 5
004A C2SB00  C 92 JNZ Cooz
004D CDOOOO  E 93 C003: caLL DISCLR -
0050 AF 24 XRA A
0051 320000 E 95 STA DISCNT 1
0054 C1 95 - pOop E
0055 Di 97 pOpR D
0056 Ei 28 : poP H-
0057 C9 93 RET | |
0058 79 100 COOZ2: MOV A.C o
0059 EGIF 101 ANI 3FH |
Q0SR 4F 102 MOV C.A f
Q0SC 0800 103 MVI B.O |
Q0SE 217000 C 104 LXI H. TASRIN |
0081 09 105 DAD E |
0082 4E 106 MoV C.m
0063 3IA0O00 E 107 LDA DISCNT
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L

LocC OBJ SER SOURCE STATEMENT

0066 SF 108 MOV E.R

0067 1EQ0 109 MV I DO

0069 210000 E 110 LXI H. DISBUF

QO6C 19 111 DAD D

Q08D 71 11z MoV m.C

O0BE 3A00O0 E 113 LDA DISCNT

0071 3C ii4 INR A

QO72 I20000 £ 115 8TA DISCNT

0075 C1 116 -~ POp

0076 Di 117 Bop

Q077 EX - 118 pop

o078 79 119 MoV

0079 C9 120 RET
121 @

o076/ 00 122 TASRIN: DR QOH, 77H. 7CH, 39H. SEH. 79H, 714, 3DH

OQ7R 77 : : ,

o07C 7C

oO7Dh 39

QO7E SE

O07F 79

0080 71

0081 3D

0082 76 123 DE 76H. O4H, OEH, OOH, 38H, O0H, SaH. SCH

0083 04 ”

0084 O

0085 Q0

0088 38

Q087 00

0088 54

00R9 SC R : '

0088 73 iz4 . DB 73H. O0H, SOH, 6DH, 78H. SEH, O0OH, 00H

QO8R 00 ' :

008C S0

008D &D

008E 7

QOBF 3

0090 QO

Q021 00

o092 00 125 DE CQOH, BEH. O0H, OOH. O0H, O0H, 00H, 08H

0093 6E ’ ‘

0034 00

Q09% 00

Q09¢ 00

Q097 00

0038 00 ,

0093 08 : : '

00948 00 {76 DE QOH, OOH, OOH, 49H, 49H, OOH, 00H, 0OH

QO9E 00 ~ .

Q03C OO ' ‘

003D 49

0098 49

O09F Q0

00RO 0O

00A1 00

O0AZ 00 197 DR QOH, O0H, 00H, O0OH, OOH, 40H, 08H, 00OH

Drom

.C
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Loc OBJg SER SOURCE STARATEMENT
O0A3 00
O0R4 QO
O0AS QOO0
00RE OO0
O0R7 40
O0A8 08
00A9 00 4 . -
00RA 3F iz8 DB - 3FH. O6H, SBH, 4FH. 66H, 6DH., 7DH, O7H
O0AR 06 .
O0AC SEBE
O0AD 4F
O00RE &6
O0AF &D
OORBRO 7D
00R1 O7
ooBz2 7F 129 DE 7FH, 6FH, 48H, O0H, 00H, 48H, 4CH, 53
OOB3 &F
Q0B4 48
QORI Q0
0QB& 0O
DOR7 48
0OB8 4C
OR9 53
130
131 :* Ea a2 2L L LT L LI E SR L L LS LT ELLESEL LT LR LEL LT T T L
132 L
133 :#PROCEDURE=CROUT
134 »*FUNCTION :SEND & CR-LF TO CONSOLE
135 +INPUTS t NONE
136 x0QUTRUTS  sNONE
137 +#CALLS tECHD
138 :*DESTRDYS A, B, C.F
. 139 %
QORA OEOD 140 CROUT: MVI ., 00DH
: 141 ¢
142 :-)t- LI XXX TIL LTI L LS B L LIS L ELL ST EL LIS LSS L L L EEEE LTS
143 :* !
144 :*ﬁRQCEDURt ECHO j
145 :*FUNCTIDN tSENDS A CHARACTER TO CDNSDLE n CARRIAGE
146 =% RETURN IS ECHOED AS A CARRIABE RETURN
147 1% LINE FEED, AND AN ESCAPE CHARACTER IS
148 1% ECHOED AS %. ;
149 :*INPUTS 2 (C)=CHARACTER TO ECHD TO TERMINAL
150 :*DUTpUTS : {C)=CHARACTER ECHOED TO TERMINAL

131 :*DQLLS :CO :
- ' i5z :*DbSTRUYS tALRF
%

153 @ :
Q0ORC 41 iS4 ECHO: MoV EB.C - ' |
OOBD 3EiIR 155 MVI A. 01BH
00BF BB 156 crip B
QOCO C2C500 [ 157 JNZ ECHOS
OO0 0524 158 MV C. 024H
00CS CDZ200 C 159 ECHOS: CALL Co
ooCcs 78 160 MoV A.EB

00C9 FEOD i6l CPI ODH
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LOC

o0OCE
oOCE
OODO
QOD3
o0OD4

00DS
0008

00DA

D0ODR

QODC
QODE
QODF
O0E1
QDER
OOE3
QQEG
QOES
OOER
QOER
Q0EC

OBJ

C2D3I00 C
QEORA
CD2200 C
48

co

CDOOOG C
EBT7F

4F

o

N

2E03

79

E&E03

ca

&7

CDOOOO =)
DZ20000 E
s

=D

29

78

SER

iez
163
ie4
165
166
167
168
169
170
171
172
173
174
175
176
177
i78
179
180
181
18z
183
i84
185
186
187
188
189
i90
191
192
193
194
195
196
197
198
199
200
201
202
.t.ou
204
205
206
207
208
209
210
211
212
213
214
218
216

ASSEMBLER, V2.0 MPPB3D PAGE

Ul

S0URCE STATEMENT

JNZ ECHIO
MV C. 00AH
CALL co
ECH10: MOV C.EB
RET
23 33 3 3 3 I I Fe W Fe T I N I W I I N W R
v
:*PRBCEDUR: GETCH
:#FUNCTION sRECEIVE A CHARACTER FROM CONSOLE
1 WITHOUT PARITY
¥ INPUTS :NONE
«¥0UTPUTS s (C)=CHARACTER FROM CDNSDLE
- ¥CALLS :CI
:#*DESTROYS :A.C,F
L ,
GETCH:
CAaLL CI +GET CHARACTER FROM TERMIMAL
ANT 7FH :TURN OFF PARITY BIT IN CASE
‘ ‘ +/BET RY CONSDLE
MoV C.A :PUT VALUE IN C REBISTER FDR
: » /RETURN
RET
:* 36 e e Fe Fe b B He Fe He W Ko Ho I I e W 3 I T R e He W He I I R IR AR
:*
:*ﬁRDLEDURt BETHNM
»FUNCTION sFINDS A SPECIFIED COUNT OF NMUMBERS.
% BETWEEN 1 AND 3. INCLUSIVE. IN THE
2% INPUT STREAM AND RETURNS THEIR ON THE
2 ¥ STACK. IF 2 0OR MORE NUMBERS ARE REQUESTED
¥ THEN THE FIRST mMUST BE LEES THAN OR EGUAL
% TG THE SECOND. OR THE FIRST AND SECOND
= NUMBERS WILL BE SET EQUAL. THE LAST
2% NUMBER RERUESTED MUST BE TERMINATED BY
¥k A CARRIAGE RETURN OR AN ERROR INDICATION
» % WILL. RESULT.
*INPUTS 1 {(C)=COUNT OF NUMBERS TO FIND IN INPUT STRE
:*DUT?UTS ${STACK) =NUMBERS FOUND IN REVERSE ORDER(LAS
X3 ON TOPRP OF STACK)
:%CQLLS IBETHX. HILD
:*DESTRDYS ALL
S
GETNM: ‘ ,
MVI L, OO3H
MoV A.C
ANI O03H
RZ _
MOV H. A
GNMOS: CRLL BETHX
- JNC ERROR
pPUSH B
DCR L
DCR H
mov A.D
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Loc OBJ SEC SOURCE STATEMENT

OOED CAF8Q0 C 217 JZ GNM10
POFO FEOD 218 CPI QODH
OOFZ2 CAQQOO = 219 JZ ERROR
OOFS C3IE300 Cc 220 Jmp GNMOS
QOF8 FEOD 221 BNMi0: Cbr OO0
NOFAR C20000 E 2282 JNZ ERROR
QOFD Q1FFFF 223 LXT B. OFFFFH
0100 7D i Moy AL
0101 EB7 225 ORA A
0i02 CAOAODL C 226 Jz BNMZO
0105 CS 227 GNM1IS: PUSH . R
0i06 2D ;; _ DCR L
0107 Cz20501 C 229 CJINZ . BNMLS
010Aa Ci 230 BNMzOT pop B
010K D1 251 pap D
0ioC E1l 238 poe e
010D CDOOOO = 233 CaLL HILD
0110 D21501 C 234 JNC GNMZ2S
0113 5S4 235 MoV D, H
0ii4 SD 236 MoV E.L
0115 ES 237 GNMZE: XTHL
0116 DS . 2358 PUSH D
0117 CS - 239 PUSH B
0118 ES 240 PUSH H
01i9 3D 241 GNMZ0:  DCR A
0lifA F8 24z Rl
Ol11iR Ed 243 pOP +
01iC EZ 244 : ATHL _
011D C31901 C 245 JMP . GNM30
246 ¢ ‘ :
247 2 KRR R H RN KW KNI IEH I I K R IR W N W
248 1%
249 -*PRDCEDURt QDRD
250 g*FUNDTIDN -DUTPUTS TO THE CONSOLE THE ADDR.
251 % . CONTRINED IN THE H.L REGISTER.
282 #INPUTS : (HL) =ADDRESS TO BE DISPLAYED
253 «*x0UTPUTS  sNONE
254 «#CALLS s NMOUT
255 #DESTROYS +nNONE
256 % '
0120 7C 257 ADRD: MoV A.H -
0121 CD2SOL C 258 ALt NMOUT
0124 7D 259 MoV AL
260
261

************************** Fo 336 e K R I W I RN K
% :

e awm

- 263
263 = *PROCEDURE : NMOUT |
264 =#FUNCTION :CONVERT BINARY TO RSDII—HEX "AND |
265 % SEND TO CONSOLE i
266 «*INPUTS  :(A)=8 BIT UNSIGNED INTEGER |
267 :%0UTPUTS  NONE |
268 +%CALLS :ECHD. PRVAL |
269 :*DESTROYS :A.B,C.F |
270 1% . |
0125 F5 271 NMOUT: PUSH PSW
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LoC

0126
0127
0128
0129
012A
012D

O1LZE
0130
0132
0133
0135
Q136
Q137

01i3R
013R .
013C
013D
013E
013F

orJ

OF
oF
oF
OF

CD2EOL C

Fi

EGOF

Cea0

27

CE40

27

4F

CEBCOO C

&6

SE
23
56
23

SED

272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
231
292
293
294
295
296
297
298
293
300
J01
302
J03
304
305
306
307
308
309
310
311
iz
I3
Ii4
315
Zie
317

318,

319
320
321

‘.J.-...{.
gy

D
—-r—.a

e

P W-ew)

326

ASSEMELER,

V2.0 MPPBED PAGE 7

SO0URCE STATEMENT
RRC -
RRC
RRC
RRC
CaL PRVAL
PO PSW
'.' a2t el S S S P L R I ST
:*
:%QRDCEDUR:-ﬁRVQL
»¥FUNCTION :CONVERT A NIBBLE TO ASCII-HEX
s ¥ INPUTS :(RA)=INTEGER. RANBGE O TO F
DUTPUTS 2 (A)=ABCII CHARACTER
1#CALLS NONE
:¥DESTROYS :NONE
T .
PRVAL: ANI ~ QOFH
ADI Q90H
DRA:
ACI QA40H
DAA »
mov C.A
Jmp ECHD
:* P XTI EL TR LTSS LTI LI LI LLL L L L L SRS TS LT LT LT LT XL T L
¥
: #PROCEDURE : TBLBER
HFUNCTION =8SEE PTSER EXCERPT NO OF ENTRIES IN (TARLE)
. % NO OF BYTES PER ENTRY IN {(TRABLE+1.+2)
+ ¥ INPUTS : {A)=RRGUMENT RBRYTE
¥ : (HL)=RDDRESS OF TAEBLE
:*DUTPUTS : {HL)Y=ADDRESS OF FIRST VALUE BYTE
LR ' {(CY_FLABY=RESET IF MATCH FOUND
+#CALLS tPTSER
:*DLbTRDYS :ALL. EXCEPT A
T
TELGER: MOV B. M
INX H
MOV £, M
INX H
MOV D, i
INX H
: * *************%***************%*****************%**
:*
* % PROCEDURE : PTSER
:%FUNCTIGN tMATCHES AN ARGUMENT WITH VALUES IN A
: TABLE WITH SERQUENTIAL SEARCH. AND DELIVER!
% THE POINTER TO THE FIRST VQLUE BYTE
:*INPUTS 2 {A) =ARGUMENT BYTE
rE (B)=NO OF ENTRIES IN TRABLE
: (DE)Y=NO OF BYTES PER ENTRY
: {(HLY=ADDRESS OF TABLE
:*DUTﬂUTS Ct{HL)Y=ADDR OF FIRST VALUE BYIE

(CY_FLAG)=RESET IF MATCH FOUND
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-0C ORJ SEQ SOURCE STRTEMENT

327 :#COLLS 2 NONE _
328 :%DESTROYS :B.D.E,F

329 %

0140 RE 330 PTSER: Cwp i

ni4i CR4AOL C 331 JZ PTFIN

o144 19 332 DAD D

0143 05 333 DCR 2]

olae C24001 C 334 JNZ PTBER

0149 37 335 8TC ‘

O14A 23 236 PTFIN: INX H

014R C9 337 RET
338 .
SNAT IR 2 S e EE E T T Y Y e a e e T PR SRS I IR X T
340 %
341 1 #PROCEDURE sMESDUT
342 2%FUNCTION WRITE MESSAGE ON CONSIOLE
343 % MESSAGE ANDS WITH O
S44 % INPUTS 2 (HL)Y=POINTER TO START OF MESSAGE
345 #DUTPUTES *NONE
346 #CALLS :CO
347 «*DEBTROYS :Hb.A,C
348 %

Ql4aC 7E I49 MESOUT: MOV A.m

0L4n B7 Fa0 ORrRA A

Ql4ag C8 391 RZ

QL4F 4F 352 MoV C.A

0150 CD2200 C 353 cAaLL 0

0153 23 S94 ' INX (5!

0154 C34C01 C 350 Jvip MESOUT
356 =
357 g****************************************************
358
359 - END

JBLIC SYmMROLS

IRD C 0120 Ci C 0000 co C oozz CROUT C 0QOBA
2HO C o0oBC GETCH C 00DS GETNM C 0ODC MESDUT © Ot14C
OUT - C 0125 PTSER C 0140 SPCOUT C 0020 TBLSER € 013A
(TERMAL SYMBOLS
L SBUF £ 0000 DISCLR E 0000  DISCNT E 0000 ERROR E 000Q- :
TCM E 0000 GETHX & Q000 HILO E 0000 KEYRUF E Q000
SAVE . E QOO0 MSTAK £ Q000 PSAVE  E OQ00 S5AvVE E 0000
_Mpe E 0000 USARTL E 0OQ00 '
|
SER _SYMEBOLS . : '
JRD C 0120 CI 0000 CICRT C 000& CIKEY C 0010 ‘
) C oozz Cooi C 004z cooz C Q0S8 Coo3 C 004b
ICRT  © 0028 COpis C 0033 CROUT ©C QOBA DISBUF E 0000 i
LSCLR E 0000 DISCNT E 0000 ECHOS T QOCS ECHLIO T OQO0D3
-HD C OoORC ERROR £ 0000 GETCH € 00DS BETCM E 0000
=THX £ Q000 GETNM C 0O0DC GNmMOS  C QOES3 GNmMiO C O0F8
1S C 0105 GNM20 C 010A GNMZ2S C 0115 GNM30 C 0119
LD E QO0QQ KEYRUF E Q000 LSAVE E Q000 MESDUT © 0r14c
STAK E 0000 NMOUT C 0125 PRVAL C 0iZE PSAVE E Q000
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TFIN  C 0i4AB PTSER C 0140 SPCOUT C Q020 EGAVE  E 0000
asBIN C 007A TBLSER C 013A TEMP E Q000 USARTL E 0000

BEEMBLY COMPLETE, NO ERRORS




A0 MONSSE. 001 NOOBJECT PRINT(:LP:)

$1§-1I BOBO/B0BS MACRD ASSEMELER. VZ. 0 MPPASE  PAGE 1
LOC OBJ SEQ SOURCE STATEMENT
1 $PABGEWIDTH(BD)
2 ;******************************%**%*%****%***%*******
3 1 %%
4 k% MPP  MONITOR Vi
3 r#x
6 ¥% PROG. ND:Z200-09-04 ~ DATE: 07.04. 1984
7 %% FILE tMONBSE. 001 ' MODULLE: MPPBRSE
8 :#% AUTHOR :E.DURMUS
I rww
i0 ;*-ﬁ-***********%************************%********%***-)
i1 =
iz NANME MPPBSE
13 -
i4 PUBLIC GETHX.CNVEN,HILD, RSTTF
13 PUBL.IC STHFO. STHLF. VALDG
i& PURL.IC VALDL. FRET, SRET. BREAK
17 =
i8 EXTRN USARTL, GETCM, MSTAK
13 EXTRN 55AVE. PSAVE, LSAVEE. TEMP
20 EXTRN ERROR., GETCH, ECHO
21 -
22 CSEG
a2 ’ '****%*******************************%**********%***4’
24 =% s
25 :*DRDCEDURE:CNVBN i
26 ¥FUNCTION :CNVEN CONVERTS THE ASCII REPRESENTATION
27 ¥ OF A HEX CHARACTER INTO ITS CORRESPONDI NG
28 =% ‘ BINARY VOLUE. CNVEN DOES NOT CHECK THE
29 a1 ’ VALIDITIY OF ITS INPUT. .
30 *INPUTS :{C)=ASCII CHARACTER *0’-"9" (OR *A*-"F"
31 :*0UTRUTS = (R)=0 TO F HEX
‘32 =#CALLS :NONE
33 :#DESTROYS :A.F
34 ¥
0000 79 35 CNVBEN:  mOv A.C
Q001 DE30 36 SUl © o 030H
0003 FEOA 37 CPI 00AH
0005 FB 58 RM
0006 DEOT 39 ={R N OO7H
o008 €9 Fits) RET
4l s
a2 4 *******%********%****************%*****************
h 45 %
v :*pRuEEDURt-FRET
45 :%FUNCTIDN :FRET IS JUMPED TO-BY ANY RDUTLNL THAT
46 ¥ WISHES TO INDICATE FAILURE ON RETURN.
47 =% FRET SETS THE CARRY FALSE. DENOTING
48 % FAILURE, AND THEN RETURNS TO THE CALLER
49 =% OF THE ROUTINE INVORING FRET.
50 =#INPUTS tNONE
51 :*DUTDUTS :{CY-FLAG) =ALWAYS O
57 «%0ALLS : NONE
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toc  OBJ SEQ SUURCE STATEMENT
53 :¥DESTROYE :F
G4 n%
0009 A7 55 FRET: ANRA A
000R €9 56 RET
57 = , .
o8 .'.*************************************%**************
99 % o
60 :*PROCEDURE :BETHX
61 :*FUNCTION :BETHX ACCEPTS A STRING OF HEX DIGITS FROM
62 1% . THE INPUT STREAM AND RETURNS THEIR VALUE
E3 1% AS A i6 BIT BINARY INTEGER. IF MORE THAN
E4 1% 4 HEX DIBGITS ARE ENTERED, ONLY THE LAST
€5 % 4 ARE USED. THE NUMBER TERMINATES WHEN A
BE 1% VALID DELIMITER IS ENCOUNTERED. THE
&7 1% DELIMITER IS ALSO RETURNED AS AN OQUTPUT
68 1% OF THE FUNCTION. ILLEGAL CHARACTERS
63 1% (NOT HEX DIGITS DR DELIMITERS) CAUSE AN
70 1% ERROR INDICATION. IF THE FIRST (VALID)
71 % CHARACTER ENCOUNTERED IN THE INPUT
72 1% STREAM . I8 NOT A DELIMITER, GETHX WILL
73 1% RETURN WITH THE CARRY BIT SET TO i
T4 1% OTHERWISE, THE CARRY RIT I8 SET TO O AND
75 % THE CONTENTS OF BC ARE UNDEFINED.
76 :*INPUTS  :NONE
77 :%0UTPUTS :(BC)=16 BIT INTEGER |
78 % (D) =CHARACTER WHICH TERMINATED THE INTEGE
79 % (CY-FLABG)=1 IF FIRST CHARACTER NOT DELIMI
80 1% _ =0 IF FIRST CHARACTER IS DELIM
81 :*CALLS : BETCH, ECHO. VALDL., VALDG, CNVEN, ERROR
82 «*DESTROYS :ALL
83 % :
OOOR ES 84 GETHX: PUSH H- 4
QOOC 210000 a8s LXI H. O \
000F 5C 86 MoV E.H |
0010 CDOOOO E 87 BHX0S: CALL  BETCH |
0013 CDOOOO  E 88 cALL ECHO (
0016 CDI60O C a9 - CALL VALDL !
0019 C22500 C 90 JINZ BHX10 |
001C S1 91 Moy . D.C : |
001D ES 92 PUSH H |
O01E C1 93 pPOP E - |
001F El 94 pOP H |
0020 7H 95 mov ALE : _
Q021 B7 96 - ORA A
Q0z2 Ca 97 RZ |
- 98 -****—){-*********************************************){
99 %

100 %PROCEDURE:BRET
101 -*FUNDTIDN tSRET IS JUMPED TO BY ROUTINES WISHING TO

102 =% RETURN SUCCESS. SRET SETS THE CRBRRY TRU
103 o AND RETURNMS TO THE CALLER OF THE ROUTINE
104 % CALLER OF THE ROUTINE INVOKING SRET. 3

105 :#INPUTS  :NONE
106 :*DUTPUTS  : (CY-FLAG) =1 |
107 ;#CALLS  :NONE |
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L oc

0023
0024

0025
0028
Q0OZ2E
O0ZE
QO30
00351
0032
0033
0034
Q036
0037

0038

OO3R
0030
003D
QOZE
O0O3F
Q040
0041
Q042
0045
00486
0047
0048
0049
0045
Q04R
Q04

ORJ

37
C3

CDha300
DZ20O0O0O0
CDHOOOO
1EFF
=29

29

29

29
OO0
4

09
C31000 M

amao

Co
47
23
7C
B35
=R
37
CRAROO C
7D
23
7C
2A
3F
78
Ci
C9

SER

108
109
110
111
1i2
113
114
1135
ii&
117
ii8
119
120
121
i22
123
124
125
iz6e
127
128
129
130
131
132
133

134

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
15“
159

15&
i55
156
157
158
159
160
iel
162

4

ASSEMBLER, V2.0 MPPESE PAGE

SO0URCE STATEMENT

: ¥DESTROYS :F
T
BRET: . L

STC :SET CARRY TRUE

RET s RETURN APPROPRIATELY

**********%*****************************************

GHXlu- CALL VﬁLDB

JNC ERROR
CALL CNVEN
MVI E, OFFH
DAD H

DAD H

DAD H

DAD  H

My I E. O0O0H
MOV C.A
DAD B

Jmp G

HXO“
***********************%***************%***********

‘¥
. % ,
*P?DC&DURE HILO

»#FUNCTION :RILD COMPARES THE 2 16 BIT INTEGERS IN

. % HL AND DE. THE INTEGERS ARE TREATED AS
= % UNSIGNED NUMBERS. THE CARRY RIT IS SET
. %

Y I E BT BT ERY B ) ll iy

ACCORDING TO THE RESULT OF THE ;
. % COMPARISION |
*INDUTS :(DEY=16 BIT INTEBER
. % : (HL)=16 BIT INTEGER ;
*DUTPUTS -(EY -FLAG)Y =0 IF HL (DE v i
* : =1 IF HL>=DE ;
 %CALLS : NONE
*DEbTRDYS ALF
*
I

HILO: PLSH
MOV
INX
MoV
ORA
DCX
asTC
- JZ
mov
SUB
MOV
SER
CMC
HILOS: MOV
poP | , 4
RET !

r D

s
e

WD ©UIMDI I DImW
m rr
P
a

*************************************************
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Loc

004D

004
0051
0052
0053
0034
D057
0058
Q0SR
0Q3C
DOSF
QOB0

0061
0064
0065
00&6

ORJ

F3

S10000 E
Di

Ci

Fi

ZA0000 E
F9
ZRA0000
ES
ZRO000 E
FE

ca

m

JA0000 E
B7
Co
aF

SER@

i63
164
165
i&6
167
168
169
170
171
172
173
174
173
176
177
178
179
180
181
i8z
183
184
185
186
187

188
189

190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

L X e
215 ¢

214
215
216
217

S0URCE STATEMENT

:#PROCEDURE : RSTTF

+*FUNCTION :RSTTF RESTORES ALL CAU REGISTER. FLIP/FLOP.
¥ - STACK POINTER AND PROGRAM COUNTER FROM

¥ THEIR RESPECTIVE SAVE LOCATIONS IN MEMORY,
¥ THE ROUTINE THEN TRANSFERS CONTROL TO THE
¥ LOCATION SPECIFIED BY THE PROGRAM COUNTER
T¥ (I.E. THE RESTORED VALUE). THE ROUTINE

T¥ EXITS WITH THE INTERRUPTS ENABLED.

: x INPUTS NONE
:#0UTPUTS . tNONE
:#CALLE :NONE
+*DEGTROYS :ALL
(3

RETTF: |

DI :DISABLE INTERRUPTS WHILE

| : /RESTORING THINGS

LXI SP, MSTAK

pOP D

pOP E

pOP PSW

LHLD  SSBAVE

SPHL

LHLD  PSAVE

pPUSH  H

LHLD  LSAVE o

}

RET )
;* ****%********************************************-XJ
¥
- *PROCEDURE : STHFO
: *FUNCTION :STHFO CHECKS THE HALF BYTE FLAG IN TEMP T
% SEE IF IT 1S SET TO LOWER.
% IF 50 STHFO STORES A O TO PAD OUT THE
% LOWER HALF OF THE ADDRESSED BYTE:
% OTHERWISE, THE ROUTINE TAKES NO ACTION.
-#INPUTS  :(DE)=1& BIT ADDRESS OF BYTE TO EBE |
% STORED INTO
+%0UTPUTS  3NONE

«%CALLS - :NDNE J
«*DESTROYS :ALL ‘ |

STHFO: LDA TEMP , -
: DRA A |
RNZ _ |

MOV C.A ’ |

H He e o e F e Sh e K He e e I e H e A e I WA F K6 H KWW H AR R KRR NN R H S
T |
« #PROCEDURE : STHLF
+%xFUNCTION :STHLF TAKES THE 4 BIT VALUE IN C AND STO

¥ IT IN HALF OF THE BYTE RDDRESSED BY REG.
T DE. THE HALF BYTE USED(EITHER UPPER OR LO
T IS DENOTED BY THE VALUE OF THE FLAG IN T
L% STHLF ASSUMES THAT THIS FLAG HAS BEEN

¥ PREVIOUSLY SET (NOMINALLY BY ICMD). |
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.oc

D067
0068
00EA
00O6R
00EE
QOEF
pO70
0073
0075
0076
Q077
0078
00768
0078
0070
QO7D
QO7E
QO7F
0080
008
QOBz

Q083
0084
0086
G089
QOBR
Q08
Q030
0093
0035

0OBJ

79
EGOF

4F
IJROO0O0
B7

1A

C27800
EGBFO

Bl

i2

Ca

EGOF

47

79

OF

OF

OF

OF -

BO

L]
ot

ca

79
FEIOD
FAOZ00
FE3A
FAZ2300
FE4L
FRO3O00
FE47
3

ABSEMBLER., V2.0 MPPASE PAGE S

SOURCE STATEMENT

:#INPUTS  :(C)=4 BIT VALUE TO BE STORED IN HALF BYTE
1% (DE)=i6 BIT ADR.OF BYTE TO BE STORED INTO
:#0UTPUTS  :NONE
:%CALLS  :NONE

:*DESTROYS 0L
=%
STHLF: - mMov AT

ANT QOFH

MOV C.A

L.DA TEMR

ORA (&}

L.DAX D

JNZ STHOS

ANT OFOH

ORA (I

STRX D

RET
STHOS: ANMI QOFH

mav B.A

MoV a.c

RRC

RRC

RRC

RRC

ORrA B

8TAX , D

RET
R L E E  aE R S s s R S a2 E L T
L ‘
:*PRDCtDURE VAaLDG
%FUNCTION :VOLDE RETURNS SUCCESS IF ITS INPUT ARGUME
. % i5 AN ASCII CHRRACTER REPRESENTING A VALI
¥ HEX DIGIT (O-2.A.F).AND FAILURE OTHERWISE
:*INQUTS P (C)=ABCT1I CHARACTER
=#0UTPUTE = (CY-FLABG)=1 IF CHARACTER REPRESENTES VALI
% HEX DIGIT
% =0 0THERWIGE
«#*CALLS fNONE
»*DESTROYS :A.F
%
VALDGE: MOV A.C

CPI TOr

~Jm FRET

CPI 97 +1

Jm SRET

Ccpl A’

Ji FRET N

cpI G

RET
:**********************%************%***************e
:-X-
:*ﬂRDCEDURE:VQLDL
HFFUNCTION sVALDL RETURNS SUCCESS IF ITS INPUT ARGUM
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Lot 0OBJ SEQ SOQURCE STATEMENT
273 % IS A VALID DELIMITER CHARRARCTER (SPACE.
274 1% COMMA, CARRIAGE RETURN) AND FAILURE
275 % . DTHERWISE. :
276 #INPUTS 1 (C)=CHARACTER
277 «*DUTPUTS 1 (CY-FLAB)=1 IF INPUT ARGBUM.VALID DELIMITE
278 % : =0 OTHERWISE
279 :xCALLS FNONE
280 :xDESTROYS :A.F
) 281 =% g ~ :
0096 79 282 VALDL: mov A.C
0097 FE2 283 Chl .
0099 C8 284 - RZ L
0097 FEOD 285 Crl QODH
0039C T8 Z86 Rz
003D FEZOQ =87 cel T
009F 9 288 RET
289 - _ 4
290 H *****************%*****************%********%*******
291 = )
00RO C9 292 BREAK: RET
293 -
294 END-
UBLIC SYMBROLS o
REARK  C 00AD CNVEN © Q000 FRET C 0002 GETHX C 000R
{IL.0 C QO3R RSTTF C 004D SRET C 0023 STHFO C Q061
THLF  C 0087 VALDG C 0083  VALDL C 0096
XTERNAL SYMBOLS
-CHO E 0000 ERRDOR £ Q000 GETCH E 0000 . GETCM - E 0000
SAVE £ Q000 METAK & 0000 PSAvE  E 0000 SSAVE E Q000
EMP E 0000 USARTIL E 0000
ISER SYMBOLS :
IREAK  C 00RO - CNVEN C 0000 ECHO E 0000 ERROR E 0000
RET . © 0003 BETCH E Q000 GETCM E 0000 GETHX C QO0OR
HAQS 0010 GHX10 © 0025 HILOS © 004RA HILO C QO3E
SAVE E 0000 mETAK = E 0000 PSAVE E 0000 RSTTF C 004D
SRET 0023 SOAVE £ 0000 STHOS C 0078 STHFO ©C 0061
THLFE  © 0067 TEMR - E QOO0 USARTL E Q000 VvaLDE C© 0083
ALDL.  © 0096 -

\SEEMRLY. COMPLETE. NO ERRDRS



5M80 MONBSG. 001 NDOBJECT PRINT(:LDP:z)
318-11 8080780835 MACRO ASSEMELER. V2.0 , MPPASGE PAGE 1

Loc  OrJ SEQ SOURCE STATEMENT

$PAGEWIDTH (80)

LS I T T T T EETETEE T EFETEE R T L R L e Lo )
=%

- % MEP MONITOR Vi

. 3% T

% : DISPLAY REFRESH

. 3

% DROG NO: DATE:06. 5. 1984
<% FILE  :MONBSE. 001 MODULE : MPPBSE
10 :% AUTHOR :E.D '

i 1 2 RFRENEREREAER{EREERASER LR RS RHE W WERK RN

wy oo~ o OB G RS

* Kk ok ok ok A Kk kK

iz =
13 NAME mMPRaSEGE
14 =
15 PUBLIC DISREF.DISCLR.DISBUF. DISCNT. DCLCNT
iy *
i7 EXTRN PORTEBZ. PORTCZ2
18 =«
19 DSEG
20 = , , .
00O 21 DULCNT: DS i
0002 22 DRWPTR: DS 2
0010 23 DISRUF: DS i6
0001 24 DISCNT: DS i
25 =
26 CBER

AR T IR ST X R I e I e S e Y i
28 DIBREF:

0000 2R0100 D 29 LHLD DRWPTR
Qo03 23 30 INX H

Q004 220100 D 31 SHLD DRWPTR
0007 JA0000 D 32 LDA DCLENT
S O00R 30 33 INR A

O00R Z20000 D 34 874 - DCL.CNT
000 FELO 35 ChI i6

0010 C21DOO0 C 36 JNZ - DISO1

0013 AF 37 XRA A

0014 JIEO000 D 38 - 8TA DCLCNT
Q017 210300 D ‘39 LXI H. DISBUF
0O1A 220100 D 40 8HLD DRWPTR

v 41 DIBO1: '

Qo1D AaF a4z XRA A

Q0O1E D300 = 43 ‘ outT - . LOW PORTEZ
Q020 57 a4 MoV D.A

0021 3A0000 D 45 DA DCLCNT .
0024 SF 46 MoV E.A

Q025 213300 G a7 LX1 H. DIGCOL
0028 19 48 DAD D

0029 7E 49 MoV .M

0028 DIOO0 E 50 puT LOW PORTCZ
G020 20100 D 51 LHLD DRWPRTR
002 T =2 MoV A.M
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Loc OBJg SER
0030 D300 E 53
032 C9 S
55
56
0033 10 57
0034 11
on3IE 12
0036 13
0037 14
o038 15
0039 16
003A 17
Q03B 08 58
003C 09
003D OR
003E OB
003F OC
0040 0D
0041 OE
004z OF
‘ 59
&0
&1
0043 QELQ 62
Q045 AF &3
Q046 210300 D =i}
Q049 77 65
004R 23 &6
Q04E OD &7
04T C24900 (™ &8
004F C9 &9
70
71
by Lo}

£

UBLIC SYMROLS
CLONT D 0000 DisSRUF
IBREF T 0000

XTERNAL SYMEOLS
ORTERZ E Q000 PORTCZ

SER SYMEROLS

CLCNT D 0000 DIGCOL
1SCOL C 004D DIBCLR
RWPTR D 0001 FORTRZ

ABSEMBLER. VZ.0 MPPBSE PAGE b

S0URCE STATEMENT

ouT LOW PORTERZ
RET
RS R g Y Y Y Y s
DIGCOL: DR C10H. 11H. 124, 134, 144, 15H, 16H, 17H
DE 08H. 09H. 0AH, OBH, OCH. ODH, OEH. OFH

X TE LT LTTEELEELIEEELILELEESEL LI ELEL L T L L L BT T T T
DISCLR: ]

MVI C

XRA A

LXI H. DISBUF
DISCOi: MoV M. A

INX H

DCR C

JNZ DISCO1

- RET

R I e 36 3 36 36 36 IE U 3N KT 0 T K e e T 0 2 I K

END

D 0003 DISCLR C 0043 DISCNT D Q013

E 0000 -
C o033 - DISO1 C 001D DISEBUF D 0003
C 0043 DISCNT D Q013 DISREF C Q000
£ 0000 PORTC2 E QOO0

SSEMRBLY COMPLETE. NO ERRORE e
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318-11 B080/8085 MACRD ASSEMBLER. V2.0 MPRASM DABE i
Loc 0OBJ 5e@ SOURCE STATEMENT
1 $PAGEWIDTH(8D)
R i 2 e T T N L R TR v SRR R RS
KIE *
4 =% - MPP MONITOR *
S % ; _ *
& % . KEYRDARD SCAN *
T % *
8 % PRDG. NDO:@ - DATE  2:05.6.1984 =
3 % FILE :MONBSH. 001 MODULE :MPPAESH *
10 =% AUTHDOR :E.D *
11 RFRERFEHRHHRFIF R W R W R W R W F RN H RN R RHH L RR
iz :
i3 NAME MPPaSH
14 = .
is PUBLIC KEYBOR. KEYBUF, KEYFLG
ig = :
i7 EXTRN PORTAZ. DCL.ONT
i8 = : .
ig DBEG
20 = h
0001 21 REYFLG: DS i
0001 22 KEYROW: DB i
0001 23 KEYCOL: DS i
0001 24 KBNBUF: DS i
G001 25 REYRBUF: DS i
26
27 CSEB
TE xR RN RN RN TN KN IR KKK HH RN R KR
29 KEYBOR: :
Q000 JH0000 E 30 : LDRA DCLOCNT
0003 FEOS 21 ChI 5
O00s FO 32 RP
0006 30000 D 34 LDA REYFLE
0009 FEGO 35 CRI 0
O00R C22800 c 36 JNZ . KEY30
37 '
I8 e en e uREYFLE = Ounenecunnnnusnnnnosannnuns
39 = .
Q00E DROD c 40 N LOW PORTARZ
0010 5F 41 . Mav E.A
0011 EB3F 4z ANT SFH
0013 FE3F 3 CPI SFH
001s Ca 44 RZ ,
00iG 7R 45 Mav A.E -
0017 3320100 D 4ag 5TA REYROW
0018 3A0000 E a7 LDA DCLONT
001D E&O7 ' 48 ANI O7H
QOLF I20200 D 49 578 KEYCOL
0022 210000 D 50 LXI H. KEYFLG
0025 3601 51 MVI M. 1
0027 9 w5 RET
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Loc  OmJ SEQ SOURCE STATEMENT
53 =
5S4 KREY30: '
0028 IA0000 E 55 LDA DCLONT
QOZB 210200 D &6 LXI H. KEYCOL
DOZE BE 57 : cmMp M
o0ZF CO 58 RNZ
0030 ZAO00O0 D 53 LDA KEYFLG
00335 FEOL &0 cpl w1
0035 C2Z4DOO c &1 CJNZ KEY4O
62 -
B 20 nuensREYFLE = 1 teuvruvionosanoanunannnens “-uan
(=Y :
0038 CDEEOO c &5 CaLL REYDCHK
003R CALLO0 C &6 Jz . REY3S
O0ZE 210000 D &7 LXI H. KEYFLG
0041 3600 &8 MVI M. O
o043 C9 &9 o RET
70 KEY3S:
0044 CD7S00 C 71 CALL KCONV
0047 210000 D 72 LXI H. REYFL.G
004A 3602 73 mMvI M. = :
004C 3 74 RET
75 KEY&O: - ,
004D FEOZ 76 CpI 2
O04F C2eCOo0 C 77 . JNZ REY4LS
78 = ,
7D tinuneneBEYFLE = Buuvuveununvsannannonanunnnusnnnmas
80 -
0052 CDEEOO C a1 CaLL KEYCHK °
QOS5 C8 az RZ
QDZE 210000 D 83 - kX1 H. KEYFLG
0059 303 B4 MVvI M, 3
Q03r 9 - as RET
86 KEVYA4S:
003C CheEDD C 87 CaLL KEYCHK
QO5F C2E800 o aa JNZ KEYSO
Q082 210000 D a9 LXI H. KEYFLG
0065 I802 20 MVl M, 2z
0067 C9 91 RET .
92 REYSO: '
Q068 210000 D 93 CLXI H. REYFLG
O0GE 32800 =14 MVI M, O
008D C9 95 RET :
(=PRI R Y E R R PR E R P T L TR TR R ey
97 KEYCHK:
QOGE DROO c 98 : IN LOW PORTAZ
QO70 210100 D a9 LXI H. KEYROW
0073 BE 100 Cmp [y -
0074 C9 101 RET
» 1O % 0 R RN F IR I H I K I I3 356 9639696 396 9096
: 103 KOONV:
0075 3A0Z00 D 104 LDA KEYCOL
0078 07 105 RLC
0079 07 106 RLC

0070 07 107 RLC
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LoC 0OBJ SER SOURCE STATEMENT
o07R 210300 D 108 LXI H. KENBUF |
o07E 77 109 MoV M. A
007F OEFF 110 My I C.OFFH
poB1 3A0100 D 1i1 L.DA KEYROW
0084 OO 112 KCONO1: INR C
0088 OF 113 RRC
0086 DARAS4L4OO C 114 JC KCOMO1
QOB3 79 118 MoV A.C
0084 B& 116 ~ORA m
Q0BR 77 117 Mav M. A
008C 300100 D 118 LDA KREYROW
O0BF O7 119 RLC
0030 DARDYOO C 120 Jc KCONOZ
i21 r....KEY MESS IS READY FOR ASCII COMVERSION.....
0093 21iCC00 C 122 LXI H. CONTBL+24H
0096 C3IBCO0 C 123 JMp WCONOS
0099 2148800 C 124 KCONOZ2: LXI CH.CONTERL
Q09C IAO3I00 D 125 KCONO3I: LDA WBMNRUF
009F 5F 126 Moy E.A
00A0 1600 127 MVT D.o
Q0RE 19 iz28 DAD D
00QA3 7E 129 MoV A.M
00R4 320400 D 130 STA REYRUF
00a7 C9 131 RET
T3E 2 R W39 HI3 33 3 I 5636 b e 3 I e T 2 5 I 3 I I N 2 3 I I H K BN S e TP
00A8 49 133 CONTBL: DE 43H. S4H. 4iH, 42H. 43H. 4&H
00R9 54 '
00AR 41
O0QAR 42
QDAL 43
Q0AD 46 :
O0RAE FF 134 DE OFFH, OFFH., 4CH. 20H, 33H. Z&H
00RF FF - ‘ ‘ '
00RO AC
O0R1 =20.
-QORZ 33
QOR3 36
Q0B4 39 135 DR S9H. 45H. OFFH. OFFH. 4FH. ODH
QOBS 45 :
QOBRE F§
00R7 FF
OORB 4F
QOR9 OD
00RO I3 i36 DR J2H. 35H. 38H. 30H. OFFH. OFFH
QORE 35
Q0OBC 38
OOBD 30
OOEE FF —
QOBF FF
0000 S0 1357 DE S0H. S2H. J1H. J4H. 37H. 44H
00C1 B2

00CZ 31
00C3 34
QOC4a 37
00CS 44



15-1I1 8080/8085 MACRO

Loc 0OBJ

OOCE
o0C7
o0Cs
00OCs
oOCH
OOCE

00CC
00OCDh
O0CE
O0OCF
DODO
ooD1
00D
OOD3E
O0D4
OODS
OODE
0OD7
QODa
QODD
Q0ODA
OODER
0Qpe

UBLIC
EYBOR

XTERNAL SYMEOLS

FF
FE
47
53
FE

FF

48
55
4R
FE
FF
FF
FF
FF
4
1B
FF
FF
FF
FF
FF
FF
4E

SYMBOLS

C

Q000

CLONT E Q000

SER SYMBOLS

ONTEL
COnNOZ
EY3S

EYBOR

[
C
c
C

EYFLG D

SBEMEBLY

QORS
0039
Q044

QOO0
Q000

COMPLETE.

ASBEMBLER. V2.0

IR T I LTI L LTS LTL LI L L L LS TTTLILE L L L L L L LS8 Tk kL

SER

138

139 -

140

141

142

143

144

145
KEYEBUF D 0004
PORTAZ £ 0000
DOCLECNT E Q000
KCONOS © 0030
KEY40 © 004D
KEYBUF D Q004
KEYROW D 0001

NO ERRORS

MPPBSH  PRGE
SOURCE STATEMENT
DE OFFH. OFFH. 47H, S3H, OFFH. OFFH
. SHIFT PAGE
DE 4BH, 55H, 4AH, OFFH, OFFH. OFFH
DE OFFH. OFFH. 4AH. 1BH, OFFH. OFFH
DE OFFH. OFFH. OFFH. OFFH. 4EH

END

REYFLG

KENBUF
KCONV
KEYA4S
KEYCHK

PORTAZ"

mOcog

Q000

0003
Q0735
Q050

QOEE
0000

KCONO1
KEY30
REYSO
KEYCOL

ao84
0028
o0es

Qo0



480 MONBSI. 001 NOOBJECT PRINT(:LP:)

IS-I1 8080/8083 MACRD ASSEMBLER. V2.0 MPPasSI RPAGE 1

LOC  OBJg SER S0OURCE STATEMENT
1 SPAGEWIDTH(8D)
AR L2 T Y Y R T L T R T R R X O R RVETE R R
IR *
4 MPP MONITOR *
S =% . *
& % FOREGROUND SHEDULAR *
FART. *
8 % PROG NO: DATE::28. 2. 1983 =+
9 % FILE sMONBSI. 001 MODULEsMPPASI *
10 =% AUTHOR :E.D DEPT =870 *
BRI Y s T X IR AR RIS T R
12 .
13 NAME MPPasI
i4 = ,
i5 PUBLIC INTTIW
i6 -
17 EXTRN. DISREF. KEYRBOR
i = ‘ .
19 COER

2O 2 R R R W RN R R W R T H 6369236 39 3363 0 3636 3 236 36
21 INTTIM: o
0000 F3 22 PUSH PSW

o0l C3S 23 PUSH B
QuoOZ DS 24 pPUSH D
0003 ES 2 PUSH H
0004 CDOOOO =) 26 - LALL DISREF
Q007 CTDOOOO E 27 CaLL KEYEROR
Q000 3IE10 =8 oMl A, 10H
0o0C 30 29 Sim
{ 0) A o ,
000D Ei ‘ 30 -POR H .
QOOE Di 21 POP D
O00F i Fa POP E
0010 Fi 33 POpP PSW
0011 FR 34 el
0012 C9 35 RET . :
36 » 3 o T e Jo e o o W K I Y I e R H e He T I o I W He I AN e o e Fo A W He AR
37 END
UBLIC SYMBOLS
NTTIM C 0000
XTERNAL SYMROLS :
ISREF E 0000 KEYBOR E Q000
SER SYMROLS : _ .
ISREF E 0000 INTTIM C 0000 KEYROR E Q00O

SSEMBLY COMPLETE. L ERRQR ¢ 29



MBO MPPROOA. 001 NODBJECT PRINT(:LP:2)

3I8-1I1 8080/8085 MACRD

LocC ORJ

000D
000/
Q008
Q009
Q008
QUHH
0ok
QOO0
0004
0018
0028

0002
Qo2
0002
000z
0002
0001
QOO

SER

. . .
- SN Wm SN

ASSEMRLER. V2.0

$PRAGEWIDTH(80)
2 HR R R IR H NI K IR I H R HHH

¥
. %
- 3%
» %

% FILE

%

MUL.TIPURPOSE PROGRAMMER
- MAIN PROGRAM

=% PROG. NO:2Z00O-MM-00 DATE :26.06.1984
:MPROOA. 001 MODULE s PPMAIN
% AUTHOR *E.DURMUS '

PPMAIN PAGE i

SO0URCE STATEMENT

* ok K ok Kk k K Kk

2 K 36 3 3 3 3 H e H I I R W W H K R I T He W I IR

NAME

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

EXTRN
EXTRN
EXTRN

- PPMAIN

MPPMON. MSBF IN. ERRMSG. CR. LF
PCMEUF, PDREUF. PRTYPE. ROMBES
ROMEND. BUFBEG. BUFEND. FCOUNT
PCTYPE. TYPE, EPEND, DISALL. ENAL
ENBH. DDRIN, DDROUT. ENDATI. ENDATO
ENCS, ENLED. CSMDDE. PCSBUF

ECHO. MESOUT. GETTYP., GETCH. TBLBER
ACMND. BCMND. CCMND. ECMND. PCMND
SCMND. TCHMND. WAIT

,_'.: Fe 3 3 F e 3K K BB K I H WKWK W H A K S H WK I W KW KK

%

CR

LF
DISALL
ENAL
ENAH
DDRIN
DDROUT
ENDATI
ENDATO
ENCS
ENLED

BUFBEG*
RUFEND
ROMBEG:
ROMEND =
PDRBUF *
TYPE:

PCSEBUF =

EGU
E&U
ERU
EQu
EQU
gau
E&U
EQU
EGU
E&U

EQU

ODH
ChH
08H
QO9H
ORAH
08H
OCH
QOH
Q4H
18H
Z28H

0 33696 3 K e K Fe I AW IR B K KW K H W W W W

RAM DEFINITIDNS

DSEG

D8
DEs
D&
D&
D&
Ds
D&

[ O I I I N



318-1I1 8080/8085 MACRO

Laoc

OO06
Q001
0001
0001
0001
o001

Q000
Q003
Q006
0009
OOOR
QO0E
Q011
0014
0017
001iA
001D
Q020
Q023
QUZE
0029
002C
002

OOPE
QO2F
0030
0033
D034
D035
Q038
OOZR
OO3E

0041
0045
aoag
Q047
QD4R
004D
QO4E
Q04F
0050
0054
0057

OBJ

216100
CDOOOO0
CDOOO0
QE3E
CDONOO
214100
CDOOOO
CDOOO0
214700
CDODOO
CDOGOO
CDO0OO
217100
CDOOOO
DAIZ800
7E

23

&6

&F
013500
CS

ED
D21700
214800
CDOOOO
CIE1700

54993045
3D

00
2046554E
433D

00

oD

DA
ASG2524F
S22021
Q0

comao

aomammmommo i mmao

SEG

o
)

54
o5
o6
57
58
59
60
- Bl
e
63
&4
65
&6
67
&8
&9
70
71
72
73
74
75
76
77
78
79
80
81

83
a4
85
212}
a7
a8
a9
20
91
92
293
D4
95
26
97

98

29

ASSEMBLER. V2.0 PPMAIN PAGE 2

PCMBUF ¢
PRTYPE:
PCTYPE:
PCOUNT
EPEND:
CeMODE:

S

S0URCE STATEMENT

Ds
DS
D&
DS
D&
Ds

C5EG

b b s (Y

LR AR I T 2T AT LIS LSS E IS ES ST T L L

. %

=¥ PROCEDURE :MPPMON
:#% FUNCTHON
% INPUTS
=% QUTPUTS
=% CALLS

% DESTROYS

MPPMON

LOOP1:

RETADR:
ERROR:

TYPMSG

mMODMSGE:

ERRMGBG:

LXI
CALL
CALL
Mvi
CALL
LX1I
CALL
CALL
LXI
CALL
CaLi
CALL
LXI
CALL
JG
mov
INX
mov
mov
LXI
PUBH
PCHL
JNC
SLXI
CALL
Jmp

DE

DR

DE

tMPP MAIN PROGRAN

*NONE

:NONE

tECHO. MESOUT. GETTYP. GETCH. TBLSER
TALL

H. UPPMSG :DISPLAY UPP

MESOUT

WALIT :WAIT UNTIL CR IS PRESSBED
C.?»* - :DISPLAY PROMPT MSG.

ECHO '

H.TYPMSG :DISPLAY TYPE MSG

MESDUT

GETTYP =:BET EPROM TYPE AND BET FLAGE
H. MODMSG :DISPLAY MODE MSG

MESOUT

GETCH :GET OPERATION MODE

ECHO

H. PCTBL :RESARCH INPUT MODE IS VALID
TBLSER

ERROR :IF NOT FOUND DISPLAY ERROR T
A. M

:ELEE JUMP TO OP MODE

LOOR1

H. ERRMSG
MESOUT
LOoP1

T TYPE="_ 0
* FUNG=".0

CR.LF.?ERROR !7.0



gIS-I1 8080/8085 MACRD

Loc

o058
0053
O05SA
QOSE
ODE0
0061
HOBZ
0063

0067 X

. O0O6R
006
OO70

0071
0O72
Q074
Q073
Q077
o078
o078
O0O7HR
Q070
007
Q080
0081
0083
Q0B84
0086
0O0R7
0089
008A

008c
0O8/D

UELIC
UFREG
DRIN
NAL
NLED

oBJg

oD
8]}
AB4DALELD
5348

QO

oD

ala)
20555050

08
0300

52

acoo
S0
Q000
4l
QOO0
43
QOO0
54
Q000
45
QOO0
53
0000
4z
QOO0

Ci
(=)

8YMEROLS
D 0000
A 0008
A 0009
fa]

Onz8

moomm m m m 0

i

BER

100

101

104
105
106
107
108
109
110
iii
i1z

113

114

115

116
i17
118
il9
120
ili
123
124
128
126
127
128
129

30
131
132
133
134
135
136
137

BUFEND
DDROUT
ENCS
EPEND

ASSEMBLER. V2.0 PPMAIN PAGE 3

SOURCE STATEMENT

MSGFIN: DR “‘CR.LF.?FINISH?. O

UPPMSG: DR CR.LF.* UPP IS READY’.O

Soom

LT E T Y e Y R A 2 T X TR
FRERERRERRE

. %

-%TQHLE :PCTRL

-*hUNCTIDN PROGRAMMER COMMAND TARBLE

H * B
PCTERL: DR 8 :MUMERER OF VALID COMMANDS
‘ DWW 3 -~ :NUMBER OF BYTES PER ENTRY

DE 'R’ =EXIT TO MONITOR
DW RCMND
DE rp? :PROGRAM BUFFER TO EPROMS
DW PCMND .
DE A7 :PROGRAM MASTER TO SLAVES
DW ACHMND
DE 't sVERIFY EPROMS WIR BUFFER
DW CCMND
DR T s TRANSFER EPROMS TO BUFFER
DW TCMND
DE E? :CHECK EPROM ERASED OR NOT
DW ECMND
DE '’ «CALCULATE CHECKSUM OF EPROMS
DW SCMND
DR TB? *VERIFY MRSTER WITH SLAVES
DW BCMND

T Y e I R I R YR Y

"%

« ¥ PROCEDURE : REMND

= %FUNCTION :EXITS MPP AND RETURN TO MONITOR

=%

RCMND: ~ POP B :PULL RETURN ADR DF PPMATIN

RET _ sRETURN TO MONITOR

R H R W e I S I e e I He I Fe F I I I e He W e I F I I e F ;I W F W W W N R

ts itz 3%

END

D 0002 CR /A 000D CEMODE D 0017
A O00C DISALL A 0008 EnNAH A 0O0A
A 0018 ENDATI A 0000 ENDATO A 0004
D 0016 ERRMSEG C 0Q04E LF A 000A



§I8—I1 8080/8085 MACRD ASSEMEBLER. V2.0 PPMAIN PAGE &4

ippMON - C 0000 MBGFIN C 0058 REMEUF D 000D PCOUNT D 00195
CSRUF D QOOR RPCTYPE D 0014 PDREBUF D 0008 PRTYPE D 0013
OMBEG D 0004 ROMEND D 0006 TYRE D 0O00RA

KTERNAL SYMBOLS ‘

ICMND £ Q000 BCMND E Q000 - COMND E 0000 ECHD E 0000
CMND  E QOO0 GETCH E Q000 GETTYP E Q000 MESDUT E Q000
MND £ QOO0 SCMND  E 0000 TBLSER E 0000 TCMND £ 0000
BIT E 0000 ‘

IBER SYMROLS .

ICMND E OO0 BCMND  E QOO0 BUFREG D 0000 BUFEND D 0002
CHMND B QOO0 CR A OOOD CSMODE D QO0i7 . DDRIN A 0008
IDROUT A 00T DISALL A 0008 ECHOD E. 0000 ECMND E 0000
INAH A O00A EnNAL A 0009 ENCS A 0018 ENDATI A Q000
INDATO A 0004 ENLED A 0028 ERPEND D 0016 ERRMSGE C 004E
SRROR © Q038 GETCH E Q000 GETTYHR E 0000 LF f 000R
LDoRL € 0017 MESDUT E Q000 . MODMSG T 0047 MPPMON T 0000
WEEFIN C Q058 PCMEUF D 000D PCMND  E 0Q0Q0 PCOUNT D 0015
CSRUF D 00OR PCTERL. © 0071 PCTYPE D 00Gi4 = PDRRUF D 0008
RTYPE D 0013 RCMND © ©008C RETADR T 0035 = ROMBEG D Q0Q4
ROMEND D Q006 SCHMND £ Q00D TBLSER £ 0000 TCMND E Q000
TYPE D 000/ TYPMSE C 004l UupPPMssc . C 0061 WAIT E 0000

-~

ASSEMEBLY COMPLETE. ND ERRORS



MB0O MPPO1A. 001 NOOBJECT BRINT(:LP:)

I18~11 BOBO/BOBS MACRD ASSEMBLER. V2.0 UTMAIN  PABE 1

Loc  oepJg SEQ SOURCE STATEMENT
1 $PAGEWIDTH{(8O)
2 0. *%***************************************%*-)t-
3 % ) : : *
4 = MULTIPURPDSE PROGRAMMER *
9 ¥ - MAIN PROG. UTULITIES *
b % L %
7 =% PROG.ND:Z200-MM-Q1 DATE 2:26.0&. 1984 *
8 % FILE  sMPPO1A. 001 MODULE s UTHMAIN *
9 +% AUTHOR :E.DURMUS *
10 =% *
112335 36309036 3030 3 3 36 3 3 2636 363 1 3 36 33 33 336 36 36 3 96 3 3 26 3 9 3 H 26 % 9
iz - .
13 NAME UTHMAIN
i4 =
i3 PUBLIC GETTYPR, PBETSC. MODYCS, DEL1IM
16 PUBLIC PDRTEBL.PCSTEL. MDYSOC ‘
17 =
i8 EXTRN GETCH. ECHD. TYPE. MESQUT. EPEND
19 EXTRN PDREBUF, PCSRUF., CEMODE. PCMBUF
20 EXTRN PRTYPE. PCTYPE ’
21 C
22 CoER : _ oo
PXEEE XTI ET LSS EI ST LIS LTSI L LR L L LR L
24 ¥ -
25 = #PROCEDURE :GETTYP _ ' o .
26 *FUNCTION zASK FOR THE EPROM TYPE AND SET FLAGS
7 «#INPUTS  iNONE
28 +xDUTPUTS (NONE
29 *CALLS tGETCH. ECHO. mESDQUT
30 *DEBTROYS :=QALL
31 =% v
QOO0 CDOOOO E 32 GETTYR: CALL GETCH
0003 CDOOOO E 33 cCaiL ECHO
o006 79 3 MoV A.C
QOQO7 JIZO000 E 3 878 TYPRE
o00A FE3O 6 CrPl TQ?
0000 CA4LRAQO C 3 JZ 127256 *THEN 27256 INTELLIBENT
O00OF FE3L 38 CcRI *17 : -
0011 CARAEBOOD C 39 JZ N27128 THEN 27128 NORMAL
0014 FE3IZ 40 Ccrl T2 , A .
0016 CA7DOO C ai JZ 127128 THEN 27128 INTELLIGENT
0019 FE33 a4z cpl 3 ‘
001R CA99200 C a3 JZ N2764 * THEN 2764 NORMAL
QOIE FE34 4d CPI T4 ‘
Q020 CAROQO [ 45 JZ 12764 *THEN 2764 INTELLIGENT
QOZF FE3S 46 Crl 5
Q025 CACCOO (s 47 JZ T27320 :THEN 2732A
0028 FE3I6 48 CRI 67
Q02A CADEQOO C 49 JZ T2732 s THEN 2732
002D FE37 50 CPI 177
Q02F CAFOOO C 51 Jz T2716  :THEN 27i6
nOxT FE3A = CcPI *ar ,



IS-11 8080/8085 MACRD ASSEMBLER. V2.0 UTMAIN  PABE v

LOC  OBJ SER SOURCE STATEMENT
0034 CROZOLI  C 3 Jz TM2716 :«THEN MCM2716
Q0037 FE39 S4 Cp1 *5?
0039 CRA1401 G 55 JZ TM2532  :THEN MCMZS3Z2
003C FEA4L 56 CPI [
O03E CAZO0L C 57 Jz TEB764 :THEN MCMEA764
0041 21C301 C 58 LXI H. TERMSG =IF NON THEN WRITE TYPE ERRO
0044 TDOOQO E =9 CaLL MESDUT +«MESSABE
0047 CI0000 C &0 JMp "GETTYP =TRY RAGAIN
00468 IEBO &1 I2T7256: MVI A, 80H
Q04D 320000 £ z STA EPEND
004F 3IEFF 3 MV I A. OFFH
0051 320000 E 64 : 87TA PRTYDPE
0054 JELD &5 ' MVI A 25
0056 3IZ0000 E 66 - BTA PCTYPE
0059 2169301 C &7 LXI H. PDRTBL
Q0OSC 220000 E &8 SHLLD PDRBUF
O05BF 219F01 C &9 LXI H. PCSTBL
Q0BE 220000 & 70 SHLD PCSERUF
0065 €9 71 RET
72 0« ‘
0066 EEQQ" 73 N27128: MVI A, 40H *TYPE IS8 40H FOR 27128
0068 320000 E 74 5TA EPEND :SAVE TYPRE
Q06 3IEOQ 75 AV A.O
QOED 320000 E 76 57TA PRTYPE
Q070 2i6F01 C 77 LXI H. PDRTBL+& :GET RELATED PROM DRIVER T!
£ |
QO73 220000 E 78 SHLD PDREBUF +«ADR. STORE IT ON PDREUF
0076 21AS01 C 79 LX1 H. PCSTBL+6 : (DE)=CORRES. C8S TARLE POI
: R ‘ ;
0072 220000 E a0 SHLD PCSBUF |
007C C9 81 . RET : _ !
8z - : , ‘
007D 3E4LD 83 I271z28: mMVI A, 40H :
QO7F 320000 £ 84 5TA EPEND
008z 3EFF : 85 MVI A. OFFH
0084 320000 E a6 STA PRTYPE
Q087 IEOF a7 MV I A. 1S
0089 I20000 E a8 5TA PCTYPE
00BC 217501 C 83 . LXI - H. PDRTBL+iZ
OO8F 220000 E 20 SHL.D PDRBUF
Q092 21AROL C 91 XTI H. PCSTRL+12
Q095 220000 E 9z SHLLD PCERUF
0098 9 93 RET
: 4 = ‘
0099 IEZ0 95 N2764% MVI A, 204
0098 320000 E 26 i 87TAa EPEND
Q0IE IEOO 97 MV A0 -
00RO 320000 £ 98 5TA PRTYPE S
00A3 21i6F01 C 99 LXI H. PDRTBL+E
00AE 220000 E 100 SHLD PDREUF
00A9 21AS01  © 101 LX1 H. PCSTEL+6
O0RC 220000 E 102 SHLD PCSEUF
Q0AF 9 103 RET
104 = ) ,
OORA TETO 105 127648 MVI A, 20H : " " "



518-11 B080/8085 MACRD ASSEMELER. V2.0

L0oc

QORZ
OORS
OOR7
O0RA
QORC
OOBF
o0C2
o0CS
O0Oc8
O0OCER

00Ce
O0OCE
o0oD1
o0oD4
QD7
OODA
QoQODD

QODE

Q0EQ

QOES
O0ES
Q0ES
Q0EC
Q0OEF

OOFO
QOF 2
O0OFS
- O0FH
O0F R
O0OFE
0101

Q102
0104
0107
010A
010D
0110
0113

0114
0116
0119
01iC
O01iF

0120
Oi2z
0125
0iz8
O12R

OBJ

F20000
SEFF
220000
SEOF
J20000
217301
220000
21AB01
220000
Co

JELO
J20000
217B01
220000
21B101
220000
Ca

3ELO

F20000
218101
220000
21RB701

c9

218701
ZEOOO0
21EDO1
ZRO000
Co9

SE08
JI20000
218D0O1
220000
210301
220000
cH

JELO
J20000
219301
220000
c9.
SEZO
J20000
219301

£9

m

momaom momom momom momom mOomom m

moOom

m e m

SER

106
107
108
109
110
111
112
113
114
118
116
1i7
118
113
120
121
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
i41
142
143
144

UTMRIN

SO0URCE STATEMENT

STA
MVI
STR
MY I
STA
LXI
SHLD
LXI

 SHLD
RET

T2732A:

-t s
b
~I
[y
oy

145

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

MV I
5TA
LXI
SHLD
LXI
SHLD
RET

MVI
5TA
LXI
SHLD
LXI
SHLD
RET

Myl
g7TA
LXI
SHLD
LXI
SHLD
RET

MVvI
5TA
LXI
SHLD
LXI

SHLD

RET

MVI

- 8TA

LXI
SHLD
RET

MVI
5TA
LXI
SHL.D
RET

\

_EPEND
A. OFFH

PRTYPE
A. 15
PCTYPE

H. PDRTBL+12

PDRBUF
H. PCSTBL+1Z
PCSBUF

A. 10H

EPEND

H. PDRTEL+18
PDREUF

H, PCSTRL+18

PCSBUF

A, 10H :
EPEND

H. PDRTBL+24
PDREBUF

H, PCETRL+Z24.
PCSBUF

A. 0BH :
EPEND

H. PDRTBL+30
PDREUF

H. PCSTBL+30
PCSBUF

A, 08H .

EPEND

H. PDRTBL+36
PDREUF

‘H. PCSTERL+36

PCSRUF

R, 10H :

EPEND
H. PDRTEBL+42
PDREUF

A, ZOH .
EPEND

H. PDRTBL+48
PDREUF

PAGE

L4
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Loc

012C
O12F
0132
0133
0136
0139
0130

013F

0140
0141

0142

0143
0144

0145
0l47
0148
0140
Ql4R
0i4C

014D
O14E
DiS0
0153
0is6
0157
0158
0159
0150
015k
01is:

DRJ

CDOOOO
CDOOOO
79

20000
214001
CDASO1
Cbaboi
C3

cGoom mm

&
FC
Fa
FO
EQ

DEZO
5F
1600
i9
7E
c9

47

OEQE
110000 E
200000 E
7E

EO

EB

77

A
Py }

13
ER

5eR

i61
162
163
164
165
166
167
168
169
170
171
i72
173
174
175
i76
177
178
179

180
181
i8z2
183
i84
185
186
187
188

189
190
191
192
193
194
193
196
197
198
i99
200
201
202
203
204
209

206

207
208
209
210

ABSEMBLER. V2.0 UTMAIN PAGE 4

SOURCE STRATEMENT

TRERREHXHERXRRREREEEERERFRUEREREAREXER R R ERLREER R

"%
:#PROCEDURE : PGETSC
s¥FUNCTION *BETS THAT WHICH SOCETS ARE PROGRAMMED
:*INPUTE - :NONE. S
*OUTRPUTS sNONE
»#CALLS :GETCH. ECRO. MODYCS
+*DESTROYS =ALL.
PGETSC: CALL GETCH

CAaLL - ECHO

Moy A.C

=g gl CSMODE

LXI H. PGETRL

CAaLL MDYS0C

CAaLL MODYCS

RET
PGETRL.: DR OFEH, OFCH, OF8RH. OF 0. OEOH
MDYS0C: SUI C30H

MoV E.A

MVI D.O

DAD D

MoV ‘A M

RET

& e 3 e R 3 He 3 I I 3 36 336 3 Fe 3K He 3 I K I WA IR A I H KN KK H KRR NR

- %

: #PROCEDURE :MODYCS
« ¥FUNCTION :CREATES A CB BUFFER NAMED AS PCMBUF FROM

. ¥

. ¥

¥ INPUTS
= #DUTPUT
«#CALLS
:#DESTRO
»

MODYCS 2

MODYOQ13:

5
Y8
MoV

MVI
LXI

LHLD
mMov

ORA

PCSBRUF (CREATED BY ERPROM TYPE) AND SDCHET
INFORMOTION: PCSBUF(S) & TSMASK

: PCERUF (&) . (R)=CSMABK

tPCMBUF (&)

:NONE

:A.C.HL. DE

ZTomD

. PCMBUF
CSBUF

mDTUoo

XCHG

MoV
InX
INX

oI 3=
T

XCHE 1
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Loc ORJ SER SOURCE STATEMENT

015D OD 211 DCR L

018E C25601 C 212 JnNZ MODYOi

0161 C9 213 RET '

‘ 214 - :

LT R RN W W R AN KT 66 3 2 I 323 39623 636 T3 I TR
216 %
217 **PROCEDURE:DEL1M
218 :¥FUNCTION :PROVIDES IMSEC DELAY
219 x*INPUTS NONE
220 «#0UTPUTS :NONE

221 =#CALLS *NONE
222 $*DESTROYS :@:A

223 %
0162 3IEBRZ2 224 DELIM: MVI . ORZH
0164 3D 229 LO0O0P1: DCR A
0165 CZe401 C 22 JNZ LO0PL
0ies C9 227 RET
228 -
e I R R R R F R R R LT ST SRR R R T E FOE R UETE LR K 3
¥R
230 %
231 «*TARLE tPDRTEL -
232 #FUNCTION:PROM DRIVER BIT DEFINITIONS
233 «*ENTRIES :6 ENTRIES PER PROM TYPE
234 ¥ 1 *READ STANDERY
235 ¥ 2 READ
236 ¥ 3 tPROGRAM STANDRY
BET =% 4 :PROGRAM PREPARATION
238 =% S :PROGRAM
23G9 ik & *PROGRAM VERIFY
_ 240 % : i
0169 58 =41 PDRTEL: DB SBH. 18H.S50H, 41iH. 41H. O1H :E?ESG(INT)g
0i6A 18 !
016B S0 !
016 41 i
016D 41 .
016E i : '
O16F DO 242 DE  ODOH. BOH. ODOM, OD2H, S2H. 92H 2271282764
5 .
Q170 90 : : N
0171 DO ; 1
0172 D= '
0173 B2 :
0174 92 i ;
0175 DO 243 . DE ODOH. 90H. ODOH. OCZH. 42H. 82H 27128, 2764
)
0176 30 e
0177 DO
0178 C2
0179 a4z
0170 B2 . o . - - I
0178 10 D4 DE' 10H. 18H. 18H. 12H. 12H. 18H 2 2732A

Q17¢C 18 ~ |
0i7D 18 ‘ ‘
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Loc OoBJ S5EQR S0URCE STATEMENT

017E 12

017F 1z

0180 18

o181l 10 243 DE  10H. 18H. 18H. 14H, 14H, 184 P 2732

0182 18 ,

0183 18

0i84 14

0185 14

0186 18 ~

0187 S50 246 DE SO, 10H, SOH, S4H, S4H, 14H = 2716

0i88 10

0189 S50

018A 54

01BR 54

01i8C 14 _

018D 50 247 DE  SOH. 10H. SOH. S4H, S4H, 14H s MCME716

018E 1i0-

0i8F S0

0120 54

0191 S4

0192 14 ‘

0193 50 248 DE  SOH. 10H. SOH, S4H, 14H. 10H s MCMZS32

0194 10

0195 S0

0196 S54

0197 14

0198 10 o

0199 10 249 DE  10H. 18H. 18H. 10H. 14H. 18H :MCMES764

019A 18

0198 18

019C 10

019D 14

O13E 18
250
251
252
253
254
255

T T TR TR R X LR E P T X EEEE T XL EE LR EEE EETE LI
256 =
PC

* %

*

*TARBLE :PCSTBL

#FUNCTION® PROM DRIVER C8 TARLE

#ENTRIES 6 ENTRIES PER PROM TYPE

#* ALL ENTRIES SAME AS PDRTEL
257

019F FF 258

01A0 00 .

01A1 FF. _ . ‘ f

01lAZ FF . : |

01A3 00 : :

0iA4 FF. . - : -

01RS FF . 259 |3)=38 OFFH. 00H. OFFH. O0H, 00H. 00H L3

INT) - ,

CSTRL: DE OFFH,OOH,OFFH.OFFH,QOH-O?FH 2 27256(

271282

k2

01R6 0O
O1R7 FF
01A8 00
0iR9 OO
01AAR OO0 ' . iy i PR, s e
O1AR FF v 260 DR OFFH. QOR. OFFH. 00H. O0H, Q0OH 22712682
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Loc

LoGC

0iAC
O1AD
OiRE
OLAF
01BO
01B1
iz
01R3
0iB4
oiRS
01R&
0iB7
01B8
0iR3
O1BA
0iBR
O1LBC
01BD
OiBE
O1iBF
01C0
0iCi
o1z

0iC3
0iCa
QiCs
01C9
Q1A

URLIC
EL v
CETRL

Or

O
Q0
FF
QO
00
QO
FF
Q0
FF
FF
Q0
Qo0
FF
00
FF
FF
00
OO0
FF
00
FF
Q0
FF
Q0

QD
OR
46
3D
00

J

J

oS4

1

43

S5YMROLS

C
C

XTERNAL

SMODE
ESOUT
DREUF

E
E

o
=

oi62
0O19F

8YMROLS

QOO0
QOO0
Q000

SER SYMEOL.S

SMODE
ETOH

2764

iODY 01
CMBUFE
DREUF
RTYPE
68764

Cmmm oo mm

QOO0
OOQ0
QOROQ
0156
QOO0
O000
Q000
Q120

5z0

SER

2
o
Pmte

262

I’-._l
o
(2]

264

265

ZE6

=67

268
269
270
271

BGETTYPR
PDRTEL

ECHD
PCMEUF
PRTYPE

DEL1M
GETTYP
LooP1

mODYCE |

PCSBUF
PDRTEL
T2716

TERMSGE

NOR) -

SOURCE STATEMENT

DE OFFH. QOH., OFFH. OFFH. O0H. DOH

DE

DB

OFFH. OOH. OFFH. OFFH. OOH. O0OH

OFFH. QOH. OFFH. O0H. OFFH. OOH

UTMAIN

PAGE

£2716

(A2 R LS T LR TSI LI L L LTSS LTI LL L LEIETE S S L L T LT

TERMSG:

18 1w tw

Mo e

0000
0169

(R

mimom

QOO0

0162
elelale]
Oiga
014D
QOO
0169

QOFO
0103

ooomoonoo

GOO0

DE

END

MDYS0OC

PEETSE

EPEND

TYPE

ECHO
127128
MDYSOC
NZ7128
PCSTEL
PGETBL
T2732

TM2E3Z

PCSRUF

ODH. ORAH. * FUNC=" . 0

0o

o mmm

oooooom

Q000

Q000

0000

o000
Q07D
0143
Q066
Q19F
Q140
OODE
0il4

MODYCS

GETCH
PCTYPE

EPEND

127256
MESOUT
NZ764

PCTYPRE
PRETSC
T2732R

TM2716

1

mm

Ooomomom

014D

QOO0

Q000

QOO0
004l
0000
Q099
QOO0
QizC
QOCC
0102

I3 3 3 K e 2 3 3656 o 3 K I WK AW R A R KW I K H I A F K KWWK A KWK AW W R R KR
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YPE E QOO0

goEMBLY COMPLETE. NO ERRORS

PAGE

8




180 MPP10A. 001 NOOBJECT PRINT (:LP:)

[6-I1 B0B0/8085 MACRD ASSEMBLER. V2.0

LoC

QOO0
Q003
Q006

o008
QOOR

QQOE
0011
Q014
0017
Q019
Q041
QOILF
0022

Q025

00z8

OBJ

CDOOOO
CDOOOD
QE3E

CDOOOOo
CDAOoOo

JA0000
CDHOGOO
JA0OO0
FE3D

FAZS00
CDoOoOo
CDOOOO
C38500
CDOOOO

SADO00

m oommo m mim 3 m m

iy

Sk

W~ O LB L b e

L]~
b

30

A
) dlee
ol
33
s
ot
b =
39

36

37
3

35
40
41

4z
43
44
45
46
47

48

PPPROG PABE i

SOURCE STRATEMENT

$PAGEWIDTH (80)
R R Sy s L PSR X 2T

* ¥ *
¥ MULTIPURPOSE PROGRAMMER *
¥ PROGRAM COMMEND *
=% - 3*
=% PROG.NO :200-MM—-10 DATE :26.06.1984 *
=% FILE IMPPL0AR. 001 MODULE : PRPROG *
¥ AUTHOR =E. DURMUS *
L . : 3*
2 I3 3 H R HH I R B I W 3 Fe He I I 3 R 36 K I N KK K I W N R
- ¥
NAME PPPROG
PUBL.IC PCHMND. PCOPY. PVERF. CRWAIT. BETADR
EXTRN PGETSC. GETCH. ECHO, GETNM, MESOUT
EXTRN ROMBEG. BUFEND. BUFBEG. CSMODE. CR
EXTRN PROGAL . MODYCS. VERAL.. STNDBY. MSGF IN
EXTRN PHMOTAL. VMOTAL., TYPE. SNDLED. WAIT
CSEG
(EL T T T T L LT L LT R R LS L BT ot f kX Rt Lk Lt
* %PROCEDURE = PCMND
s#FUNCTION :PROGRAM EPROMS FROM RUFFER
=% INPUTS tNONE
= #0QUTPUTS NONE
=#CALLS PGETSC. GETCH. ECHO. GETNM. MESOUT
o ' PROGAL. MODYCS. VERAL
»xDESTROYS  fALL
¥
pCrinDs CALL PEGETSC «GET WHICH S0OCETS ARE PROGRAIMN
caLl WARIT WAIT UNTIL CR IS PRESSED
MVI cC.7»? :DISPLAY PROMPT mMBG.
caLl ECHOD
CALL GETADR :GET PROM STR.ADR. & RUF.STR. ENn
ADR. o
L.DA CSMODE
CaLL SNDLED
LDA TYPE *BET EPROM TYPE :
CPI Ty +CHECK THAT I8 IT INTEL COmMPA]
LE ,
Ji RCOPY «JUMP IF YES
CaLL PMOTAL. :ELSE MOTORALA PROGRAM IT
CALL VMOTRL  «VERIFY-IT
Jmp PSTNOL  =PUT INTO STANDEBY AND RETURM
pCopy:  CALL PROGAL  =PROGRAM INTEL COMPATIBLE EPR
PDVERF: LDA CeMODE «FROM BUFFER CHECK HOW MANY B
ms
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L0C  ORJ SED SOURCE STATEMENT
0ZE FEIO 49 - CPhI 107 *ARE PROGRAMS. AND VERIFY ALL
ROMS ]
00zD CA7800 C 50 JzZ. L2 . :WITH THE DATA IN THE RUFFER
p030 FE3L 51 CPI 1T
0032 CAGBOO C 52 Jz L3
0035 FE3Z 3 CPI 7 20
0037 CASE0O C 54 Jz La
0O3A FE3S 55 CPI 13
Q03C CAS100 ¢ 56 Jz LS
DO3F FEZ4 57 =D 147
0041 CR44OO  C 58 Jz L&
599 = :
0044 ZEZ4 60 L6t MV I A4’
0046 JIZOO0O . E &1 8TA CSMODE
0049 IEEF &2 MY I A. OEFH
Q04R CDOOOD £ 63 CALL MODYCS
O04E CDOOOO  E &4 CALL VERAL
0051 3E3Z , 65 LSt My 1 A3
0OB3 320000 E &6 5TA CSMODE
0056 IEFT7 67 My I A. OF 7H
0058 CDOOOO  E 68 CALL MODYCS
O0SE CDOQOO & &9 CALL VERAL
OOSE ZIEJZ ' 70 L4z MVT. AT
O0B0 320000 E 71 8TA CSMODE
0063 3IEFR 7z MV I A. OFBH
Q006S CDOOOO £ 73 caLL MODYCS
0068 CDOOOD E 74 - CALL VERAL
ODEE 3E31 75 L3t MVI R.TLT
Q0ED 3IZO000 E 76 85TA CSMODE
Q070 JIEFD 77 My I A. OFDH
0072 CDOOOO  E 78 CALL MODYCS
Q075 CDOOOO & 79 - CALL VERAL
0078 3IE3O 80 L2 MVI A.TO7
007/ 320000  E 8i 5TA CSMODE
Q07D 3EFE az MVI A. OFEH
QO7E CDOOOO E 3 CALL MonyCcs
OOBS CDOOOO E 84 CALL VERAL
a5 -
0085 CDOOOO E 86 PSTNO1: CALL STNDRBY :PUT THE SOCETS INTO STANDBY
0088 3E3S 87 - MV I " A. 35H
Q08A TDHOOOO E a8 CAaLi- SNDLED
Q08D 210000 £ 89 LXI H. MSGFIN « MDDE DISPLAY END OF OPERATI
00390 CDOOOO  E 30 CALL MESOUT  :mSG AND RETURN,
0093 C9 91i RET
‘3— ; *********%************************************
Q4 = *
0094 CDOOOO  E 55 CRWAIT: CALL BETCH -
0097 FEOO E 96 CPI LOW CR
0099 C29400 C 97 JNZ CRWAIT
Q03¢ CDOOOO  E 98 CALL ECHO
009F 9 99 RET

100 o G 306 3096 26 26 9656 96 36 3 36 36 36 36 0636 30 3636 3636 936 36 366 39 26 2636 KX KK
101
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oo OBJ BER SOURCE STATEMENT

DOAC QEQS 102 BETADR: MVI C.3

poRz CDOOOO E 103 caLL “BETNM

ooRS El 104 pOR H

Q0AE 220000 E 105 SHLD ROMBEG

00A2 Eil 106 POP H

OOAR 220000 E 107 SHL.D BUFEND

DOAD EL 108 pPoe H

O0AE 220000 E 109 SHLD BUFBEG

o0B1 C9 110 RET ‘ :
111 2 HRFREFRRERFF NS E R W R B 3 W 39 Fo e B3 5 3 363 3 T 66 I 3 5 3 56 6 X 6 6 0 26
112 ‘
113 END

ELIC BYMROLS
WRIT C 0094 GETADR C 00RO PCMND  C 0000 peopy C 0025
ERF C 00z8 :

TERNAL SYMBOLS ,
FBEG & 0000 BUFEND E 0000 CR E 0Q00 - CEMODE E 0000
HO E 0000 GETCH E Q000 GETNM E Q000 mMESQUT E QO0Q0
DYCS E 0000 MSGFIN E 0000 PGETSC E Q000 PMOTARL E 0000
0GAL. & 0000 ROMRBEG E 0000 SNDLED E 0000 STNDBY E 0000
PE £ 0000 VERAL E 0000 VMOTAL E Q000 WAIT E 0000
ER SYMBROLS , ‘ ‘
FREG E 0000 BUFEND E 0000 CR E 0000 CRWAIT C 0094
MODE E 0000 ECHO E 0000 GETADR C Q00AD . GETCH & Q000
TNM  E 0000 L2 C 0078 L3 C O0eR L4 C 005E
C 0051 LE C 0044 MESDOUT E 0000 MODYCS E Q000
GFIN E 0000 PEMND 0000 PCOoPY C 0025 PGETSC E 0000
0TAL £ 0000 PROGAL. E Q000 PSTNOL C 0085 PVERF C 0028
MBEG E 0000 SNDLED E Q000 STNDEY E 0000 TYPE £ QOO0
RAL. & 0000 VROTAL E Q0000 WAaIT £ Q000 :
SEMBLY COMPLETE. NO ERRORS
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.nc

Q000
0003
Q004
QOO
0008
Q009
oooC
QOO
QOiz
Q013

Q016
2019
Q010

ORJg

Z2ER0000
44
ap
ZROO00O
ER
2A0000
CDhas0no0
SIAO0000
B7
CAZ200

CDhER80O0
D2IF00

CDOGOO

m

m

oomom

ITi 3 [

BEG

‘mqmmwaH

29
30
31
32
33
34
=5

36
7
39
40
at
42
43
44
45
46
47
48

49

S0
51
a2

ABSEMBLER. VZ.0 UTPROG PAGE i

SOURCE STATEMENT

SPAGEWIDTH (B80)
£ I I I IR I TN KT I KNI H

- ‘ *
s ¥ MULTIPURPOSE PROGRAMMER *
2% ‘ UTILITIES (PROGRAM MODE) *
% PROG. NO:200~-pM~-11 DATE :26.06. 1984 *
=% FILE tMPP11A. 001 MODULE :UTPROBG *
=% AUTHOR :E.DURMUS *
n* *

,****%*******************************************

NQME UTPROG

PUBLIC PROGAL. PGPREP. PNOEYT. PINBYT
PUBL.IC PBPREP. PEPROG. PRVERF. SNDADR
PURLIC SNDDAT. GETDAT. SNMADR

PUBLIC PMOTAL. SNDCS. SNDLED

EXTRN ROMEBEG. BUFEND, BUFBEG. PRTYPE. PCTYPE
EXTRN BREAK. STNDRY. PDRBUF. PORTEB1. DELIM
EXTRN PCOUNT. PCMEUF. PORTAL, PORTC1. ENLED
EXTRN DISALL. ENAL. ENAH. DDROUT. ENDATO
EXTRN DDRIN. ENDATI.ENCS. PPI1.DISERR

CSEG

****%******************************************
.3

« %#PROCEDURE : PRDbﬂL

»#FUNCTION :PROGRAM EPROMS ID:NIIFIED RY PCMND
»#INPUTS :NONE

»#QUTPUTE tNONE

=*CALLS :PBPREP. PINRYT. BREAK. PNORYT
«¥DEBTROYS

PROGAL: LHLD - ROMBEG +EPROM STRART ADR
mov B.H oo LN (BD)
mov C.L :
LHLD BUFEND :RUFFER &END ADR
XCHG » t.wea IN (DE)

LHLD BUFBREG :BUFFER S8TART ADR IN (HL)
CAaLL PGPREP +«BET EPROMS IN STANDEBY MODE

LDA PRTYPE :INTELLIGENT OR NORMAL
ORA A ) ~
Jz PALOO  :NORMAL

% N R RN E R R RS R R NN NNE RS NEN N RN R2RENRNAD KRR NNNNRR RN

INTELLIGENT

PALOL: CALL PINEYT :PROGRAM A BYTE
JNG PNERR
CALL  DISERR
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.oC

Wi
020
021
W24
W25
WEG

WD 2

W28
WZB
WZE
W31

MOIZ
035
2036
037
003A
I0IR
O30
DOSF
04O
041
0044

0047
Q0464
004R
Q04T
QDAF
QOO
0053
0058
0059
0050
00SE
005E
00SF
O0E0
0063
00&4
0065
00ea
Q06R

oBJ

7D

ER
C22900
7C

BA
CA3100
23
03
CDOOOO
C31600
9

CD9FO0
7D
BE
C23F00
7C
BA
CA3L100
23
03
CDOOOO
CIZ200

ZRO000
44
ap
ZR0000
ER

ZAQQO00

CDh9100
CD&C00
7D
EBE
C2e300
7C
EBER
CABROQO

e S
whnd

O3
CDOOOO
C3S5600
co

wl ]

T

coom m

9!

1 m

SER

53
5S4
S5
56
57
a8
59
650
61
&2
&3
=Y
&5
&6
&7
&8
&4
70
71
72
73
74
75
76
77
78
79
a0
81
a8z
83
84
85
86
87
aa
89
50
91
9z
93
24
95
26
97
28
99
100
101
10z
103
104
105
106
107

ASSEMRLE

SOURCE STATEMENT

R. V2.0

UTPROG  PABGE o

:END OF PROGRAMMING

= (HL) =(DE)

=IF NOT JUMP FOR PROGRAMMING
*NEXT RYTE

:IF END JUMP FOR RETURN
: INCREMENT BUFFER ADR

: INCREMENT EPROM ADR
=ASK FOR BREAK

= JUMP FOR NEXT RYTE
*RETURN

® N R NN RSN N R E N NS SN N NN RN NN NN RN NN R RN S NN NN R

«+SAME AS RBOVE PROCEDURE

B o e e e e 3 A e I e I H I e I K F W K WK I AT H KR AW

:SNMADR. PMPREP. PMPRE. PMEBPREG. SNDDAT

PNERR: MOV a8 L
‘ cvp ‘E
JNZ pAL.OZ
MoV A.H
Cwp D
JZ PALO3
paLOz: INX H
INX B ‘
cCAaLL BREAK
TmP PALOL
PALO3Z:  RET '
. NORMAL
PALOO: ALl PNOBYT
mov AL
cwp E
JNZ PALCA
Moy - A+
cmp D
JZ pPaLos
pPALOA: INX H
: INX 2
CaLL BREAK
Jmp PALOO
» % PROCEDURE s PMOTAL.
=*FUNCTION @PROGRAM EPROMS
+*INPUTS s NONE
#0OUTPUTSE - sNONE
+%CALLS
. % BREAK

PMOTAL 5

- %*DESTROYS 24

LHLD ~ ROMBREG
MoV B.H
MoV C.L
LHLD - RUFEND
XCHG

 LHLD EUFEEG

Pmzs

P s

PM3s

CALL PMPREP
cALL PMOBYT

MOV AL
CMp E o
JNZ Fivd
MOV A. H
CMp D

Jz PM3
INX H

INX -~ B
CALL EREAK
P pmz
RET |
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i 0OBJ SER SOURCE STATEMENT
108 - _ ~
109 2w e - o
‘ 110 =
wBC DS 1ii PMOBYT: PUSH D
WD ES iiz PUSH H
I6E CD7RA01 C 113 CALL SNPMADR
071 CDz801 C 1i4 CALL PMEPRE
074 CD3IFO01 C 115 CALL PMBPREG
077 EL 116 POP .
078 CTD8BDO1 (S 117 CAaLL SNDDAT
078 ES 118 PUSH H
07C CDhESOL C ii9 CALL DELSOM
07F CDZ2801 C 120 CAaLL PMEPRE
082 E1 121 POop H
083 Di 122 POP D
084 C9 123 RET
124« o .
12T 2 R E N R R IR I I H NI W 36363 356963062 2 e e R 3 3
126 =#PROCEDURE : PGPREP
127 «#*FUNCTION zPREPRATION FOR PROGRAMMING
128 =#xINPUTS s NONE '
129 x0UTPUTS NDNE :
130 = xCALLS :PAS0OUT. PMPREP. DELAYL
131 #DESTROYS :A.HL
132 =
085 ES 133 PGPREP: PUSH H *SAVE BUFFER STR ADR
0REe T10Z00 E 134 LXI H. PCMEUF+2
3089 CDBREO1 c 135 b CALL. SNDCS | «SEND PROG STNRY £S5 CODE
ORC TD9100 C 136 CALL CPMPREP  «SEND PROG STNRY VPP CODE
0BF E1 137 pop H
090 9 138 RET
i39 :—— : 3 ————
140 :%PRDCEDURE:DMPRED‘ ]
141 «%FUNCTION :SEND PROG STANDEBY VPP CODE
14z =#INPUTE | iNONE
143 #0QUTPUTS = :NONE
144 =x%CALLS :NONE
145 «*DESTROYS Q. HL
146 =
051 ES ' 147 PMPREP: PUSH "H
H0FZ 2R0000 E 148 LHLD PDREUF  « (HLOY=POINT TO PDRTARLE ACCOR
’ . 6 TO EPROM TYPE -
0T 2F 149 INX H
096 23 150 INX H
W07 TE S1581 mav aA.n
058 DIOO ) 182 QuT LOW PORTE1
09 CDOOOO = 153 ’ CAaLti. DEL 1M
090 £1 184 pOp H
W03 C9 155 RET
i5e - .

157 2 HHHHHHRHHR R KRR I3 K9 H W I 36 933K 3 R
158 :#PROCEDURE :PNOBYT

159 $*FUNCTION :PROGRAM A BYTE TO EPROM

160 *INPUTS :(BC)Y :ADR OF EPROM

161 =% (HL) :ADR OF BUFFER
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oc

0=
QRO
I0A1
W0R4
W0A7
0AA
AR
I0AE
JOAF
WRZ
0BS
WEE
WOR7

WOBS
W0OREI
0BA
WORER
JORE
001
W0OT4
WC7
W08
WCE
W0CC
JOCF
DODZ
D0DS
OODA
DODI-
0OLC
DODD
OOEO
DOEZ
W0EE
QOE7
D0ER
VOER

ORJ

D&
ES
CDaFO1
CDiEO1
CD3501
El
CDanpoi
ES
CDESO1
CDi1EQL
Ei
D1
9

DS

ES

faF
JEO000
ChsFO1
CDiEOL
ChH3501
El

CDBDO1

ES
CDOOOO
CD1EOL
210000
JAO0O00
3C
J20000
BE
CAFOOO
CD4R01
CD3DO1
Ed
BE

ES

CREFOO

oo o ooon

M mimelm

oo

o ooonom

SEQ

162
ie3
164
1635
ie6
167
168
ie9
170
171
172
173
174
175
176

177

178
179
180
181
182
183
184
185
186
i87
188
1839
190
191
192
193
194
199
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

216

ASSEMRLER. Vz.0 UTPROG PAGE 4

SOURCE STATEMENT

:#QUTPUTS 2 (BC) 1 8AME

i - {HL) = 5AME

**CALLS - *SNDADR. PEPREP. PRPROG. SNDDAT. DELSOM

: #DESTROYS @A ’

PNOBYT® PUSH D :SAVE EPROM END ADR
PUSH H PUSH BUFFER START ADR
cAaLL SNDADR  :SEND ADR IN(EC) TO PROM
‘CALL RFBPREP :SET EPROM TO PROG PREP MODE
CALL PEPROG :SET EPROM TO PROG mODE

pop H
cALL SNDDAT :«SEND DATA TO EPROM
PUSH H

CALL DELSOM -+« PROGRAMMING. WAIT S0Msec
CALL PEPREP «SET PREP MODE

poR H .
pPOP D :RESTORE REGISTERS
RET = RETURN
AR I
=%
: #PROCEDURE 2 PINEYT

2 #FUNCTION :PROGRAM A BYTE TO EPROM
:*INPUTS  :86ME AS PNOBYT

%

:xOUTPUTS = *

* %

:¥CALLS  :SNADR. PBPREP. PEPROG. SNDDAT. GETDAT

% DEL 1M, PVERF
= ¥DESTRDYS :Q -

PINEYT: PUSH D

PUSH H
XRA A
8TA PCOUNT  INITIALIZE PCOUNT TO ZEROD

CaLL ENDADR

L2 CALL - PBRREP

¥ cALL PEPEROG
poP H
CaLL 'SNDDAT
PUSH H
CALL.  DELiM
caLy PBRREP
LXI H. PCTYPE
LDA PCOUNT
INR A
85TA PCOUNT
Civp M-
JZ L1 e

CALL PBVERF
CALL GETDAT

pop H
Cmp M
JZ L3
PUSH H
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=
=g
IFO
F3
e
w7
FA
WEB
WE
101
104
109
i0g
108
10K
10F
110
113
iid
115
ie
117
118
1119
iLiA
111k
1110
11D

11l
121
24
1127

1128
1ZR
zC
112D
NEE
V12F
131
1134

oRJg
C3C100
ES
CDiEOL
CDh3501
El
CDhabol
ES
CDFi101
210000
SA0000
BE
Czis01
Chanoil
CD3Dho1
£l

BE
CA1801
ES

37

E1

Di

c2

ES

37

SF

E1

Di

C2

210300
CDR&0O1
CD2801
Cy

2RO000
23

23

=23

7E
D300
CDOOGO
co

oo mmoa 0O o0 0

j

ognom

Ul

1 {1

SER

217
218
2i9
220
221

Lo D]
I ST

BT hr-d
oS
224
229
226
227
E;{a
229
230
s

231
232
D el
PN
Ll

2

ST

rA, bet

236
s
23
258

S

249
240
241
242
243
244
245
246
247
248
249
230
251

e
o Jo

233

254
255
256
257
258
2859
260
261
262
263
264
265
266
267

268

269
270
271

&}

SOURCE STATEMENT

S JIpp L2

L3 PUSH - H-

Li: . CALL PRPREP
CalL PBRROG
POP H
CALL SNDDAT
PUSH H , .
CALL. DELINT = ilms#4%PCOUNT
LX1 H. PCTYPE
LDA PCOUNT
Comp Il
JNZ L4

caLt PERVERF
CaLL GBETDAT

pop H
cmp. M
JZ LS
PUSH H
sTC
pop. H
pop D
- RET
LS . PUSH H
La: 57C
Cmc
pap H
pap D
RET

LT T L L L L LI IR L L LI LT L L LT ET L LT E LT L LT L L

*
* :
*PROCEDURE : PBPREP

*FUNCTION :PUT EPROM IN THE PROG PREP MODE
*INPUTS INONE

*QUTPUTS -~ :NONE

=*CALLS *SNDCS

**DESTROYS =:A. HL

PROREP: LXI H. PCMBUF+3
. CALL  SNDCS  :SEND PROG PREF CS CODE
CALL  PMBPRE :SEND PROG PREP VPP CODE

RET
PMEPRE: LHLD PDREUF
INX - H
INX H
INX H
MOy a. M
ouT LOW PORTEL  —
CALL  DELiM
RET |
; I Fe e I e e W W W e e e e e I He FE W e W P F WS He W I W Fe WP KA AR K
= 3 ,
- *PROCEDURE : PRPROG
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.0c

1135
1138
1SR
113E

31 3F
1142
145
1146
D147
0149

DiaRn
114D
1150
1153

2154
D157
158
1SR
2150
D1SE

015F-

0161
0163
0164
0166
0168
016A
01EC
0168

ogJg

210400
CDhRE6OL
CD3IFO1
Co

2R0000
110400
19

7E
D300
Co

210500
CDR&O1
CD5401
9
Z2E0000
110500
i9

TE
D300
c9

JEQOO
DI0OO
79

D300
SEQO
D300
JEO0
D3O
78

ooam

m

aom

mm

mmmmm

SeQ

272
273
274
275
276
277
278
279
280
=81
28z
283
=84
285
286

287

288
289
290
291
292
2393
294
295
296
297
298
299
IO0
301
302
I03
304
J03
306
JO07
308
Z09
210
Jit
3iz2
313
3i4
315
3le
317
318
2i9
320
321

>y
223
e

324

T
Wt
o gy
ral

ASSEMBLER. VZ.0 UTPROG PAGE &
SOURCE STATEMENT
s¥FUNCTION :PUT EPROM IN THE PROGRAMMING MODE
+#INPUTS - tNONE
+#0OUTPUTS  «NONE
#CALLS :SNDCS
«#DESTROYS :A. HL.. DE
PRPROG: LXI H. PCHMBLUF+4.
' caLt. . SNDCS :SEND PROG- PROG CS CODE
CAL.L PMEPREG «SEND PROG PROG VPP CODE
CRET
PMBPRG: LHLD PDRBUF
LXI D, 0004
DARD D
MoV A.M
QuT LOW PORTERL-
RET
B S B e I A 3 e T T A e e I I T 3 3 e e S S
* #PROCEDURE s PRVERF
#FUNCTION :SET ERPROM IN THE VERIFY MODE
% INPUTE @ '
*DUTPUTE | &
= *CALLS : .
«#DESTROYS :HL.DE.A
PEVERFs LXI H. PCHMEBUF+S
' CaLL - GNDCS +8END VERF CS CODE
CALL . PMBVRF «SEND VERF VPP CODE
RET ‘ ‘
PMBVRF « LLHLD PDREUF
O LXT D. 0005
DAD D
MV A.m ,
ouT LOW PORTE1
RET .
[T T XX ETRRFIERERRE PRI T TR XL LT L LR FEELEL LTS
LR 2 :
= ¥PROCEDURE : SNDADR.
«#FUNCTION =:SEND ADDRESS TO EPROM InN (BO).
% INPUTS : (BC)=EPROM ADDRESS
#OUTPUTES 1 {(BC)=EPRDOM ADDRESS
*CALLS I NONE
«#DESTROYS ::A
SNDADR: MVI o AlLOW DISALL
- QuT S LOW PORTCH )
MOV . ALC -
ouT LOW PORTAL
MV A. LOW ENAL
ouT LOW PORTCH
My I A. LOW DISALL
ouT LOW PORTCL
Moy AR
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L OrJg SR
NEF DIO0 ) 327
n71 3IEQD E 32
W73 DIOO E 329
175 JZE00 E E30
W77 DIOO E 331
179 Cy 332
333
334
335
336
537
338
339
340
341
0170 CDSFO1 C 342
217D 78 343
0175 E&08 344
018G CABS0L C 345
0183 3EFF 346
0185 210000 E 347
0188 77 348
0189 CDB&EOL: C 349
018C 9 350
351
352
353
354
355
356
357
358
359
360
018D IEOO E 61
Q18F D300 E 362
01391 3IEOO0 E 363
0193 D300 &= 364
0195 7E 365
0196 DIOO0 E 366
0198 IEQO E 367
0130 D300 E 368
0i9C 9 369
B70
371
372
- 373
374
375
376
377
378
379
019D 3IEOE 380
019F D300 £ 381

ABSEMRLER. V2.0 UTPROG PAGE 7

S0URCE STATEMENT

ouT LOW PORTAL

My A. LOW ENAH

ouT LOW PORTCH

MV A.LOW DISALL

ouT LOW PORTCH

RET :
: *PROCEDURE = SNMADR
#FUNCTION :SENDARDR TO PROM{MOT) IN (BC)
=% INPUTS :(BC) =EPROM ADR
xQUTPUTS . & “
»#CALLS :SNDADR
«#DESTROYS A
SNMADR: CALL SNDADR :5END ADR EXCEPT All

Mov A. B

ANI 08+

JZ Pt *SEND ADR A1l

mMvI A. OFFH
PMi: LXI H. PCMBUF

MoV M. A -

CAaLL ENDCS

RET :
R I I I I 6 I NI I KRN KK
L ‘
« #PROCEDURE : SNDDAT s
«#FUNCTION :5END DATA ADDRESSED BY (HL) TO EPROM
«®INPUTS . & (HL)=ADDRESS OF THE DATA
=#0UTPUTS  :*NONE
= *¥CALLS INONE-
#DESTROYS :A ‘

8

NDDAT: MVI

A.L.OW DISALL

ouT LOW PORTCI

MVI A.LOW DDROUT

ouT LOW PORTC1

mav A. M

ouT LOW PORTAL

myvi A. LOW ENDATO

ouT LOW PORTC1

RET
e I H W N R K KRR HHFIH N X HE RN W
% .
*PROCEDURE : GETDAT
*FUNCTION :READ A BYTE FROM DATA BRUFFER
*INPUTS TNONE h
*OUTPUTS = (R)=DATA READ FROM EPROM
*CALLS - sNONE
*DESTROYS A
ETDAT: MVI A. OEH

ouT LOW PPI1



g-11 80B0/B083 MACRO ASSEMRBLER. VZ.0 UTPROG PAGE 8

oc  ORJ SEQ SDURCE STATEMENT
1A1 3EQO E 382 MVI A.LOW DISALL
1AS D300 E 383 ouT LOW PORTCY
1AS IEOO E 384 MYI A. LOW DDRIN
11A7 D300 £ 385 ouT LOW PORTCL
1AD IEQO £ 386 MVI A.LOW ENDATI
AR DIO0 E 387 ouT LOW PORTC1
11AD DEOO E 328 IN LOW PORTAL
1AF FS %89 PUSH EEN
B0 IEOF 390 MYT A. OFH
1BE DI00 £ 391 ouT LOW PPI1
nEa4 Fi 392 POP . psW
11BS 09 393  RET

394 ,

TOS xR R H 90 20 260 2 20 e A 9 2 5 3 S 63 36 96 I 3 60 B 3 3
396 #PROCEDURE::SNDCS

397 «#FUNCTION :5END C5 CDDE TO EPROM

F98 «#INPUTS P (HL)Y =ADRRESS OF CS5 CODE

399 *0UTHBUTS " ‘

400 =x#CALLS FNDNE
: 401 #DESTROYS. 4
, 402 =
iiBE JZEQO E 403% SNDCS:  mVI A.L0W DISALL
11B8 D300 £ 404 ouT LOW PORTC1
ViRA TE 405 MoV A.m
1LBR DIOO0 E 406 ouT LOW PORTAL
)IBD 3200 £ 407 MV A. LOW ENCS
1LBEF D300 E 408 ouT LOW PORTC:
iC1 JEOQQ E a0g MV A, L0OW DISALL
CE D300 E a4io ‘ CouT LOW PORTC1
iCS C9 411 RET
4iz = '
A1 # R30I 30 52 T3 3 360 I 60 3 363 36 96 36 96 96 3 6 360 266 3 36 9
414 =%
415 #PROCEDURE :SNDLED
416 =*FUNCTION :TURNS ON/OFF PROGRAMMING LED
417 =wINPUTS :(A) = INDEX OF LEDTBL
4l x#0UTPUTS TNONE
419 #DESTROYS :ALL
420 #CALLS : NONE
az1 = C
11CE DESO 4=z BNDLED: SUI J0H
1iC8 5F 423 MoV E.A
1109 IEOQO E azé MVI A.LOW DISALL
JICR D300 E azs DuT LOW PORTCH
1LCD 1600 426 LV D.O
JICF Z1DFO01 C 427 LXT H. LEDTBL
11DE- 19 428 ' DAD D
21D3 7E 429 oV [T \
1D4a DIOO E 430 ouT - L.OW PORTAL e
)1DE FEOO E . 431 MvI - A.LOW ENLED
)1D8 D3IOO E a3z ouv LOW PORTC1
J1DEB ZEOQO £ 433 v I A.L.OW DIsAaLL
IDC DIOO E 434 ouT LOW PORTCH
11DE C9 435 RET

436
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™

oo

1DF
1EQ
iel
1E2
1E3

1E4L

IES
1nE7
IES
HER
JAED
1ILED
JIFOQ

11F1
MF4
FS
IFE
YIF7
FA
ILFR
D
VIFF

LIC
iDAT
REP
IGAL
LED

Ok

FE
o
-8
FO
£0

J

FF

IEZIZ

F3
CD
Fi
3D

s e
LW

0000

C2E701

C9

3A
07
07
F3
CD
F1
3D
Cz
Co

8Y
C

C 0083
C

Q000

Qoo

Feoi

MBOLS
019D

a1slsle;

C oiCe

TERNAL

~AK

E

SYMROLS
0000

E

SEQ

437

438
439
440
441
a4z
443
444
445
446
4av
448
449
430
431
452
433
454
455
456
457
458
4359
460
461
46z
463
464
465
466
4e7
468
469
470
471
a7z
473
474
473
476
477

PBPREP
PINBYT
SNDADR
BSNMADR

BUFBEG

| BNl te tn 1% rm % aw fE 1m s
m

RASSEMBLER. V2.0 UTPROG PAGE 9

SOURCE STATEMENT

LEDTBL: DE OFEH. OFCH. OF8H. OFOH. OEOH. OFFH

*-K-*ﬁ******{***%***********%***************

*

3% .

#PROCEDURE :DELSOM
#*FUNCTION @ 2507 MBEG DELAY
*INPUTS :NONE

*QUTPUTS SNONE

*CALLS TNONE
*DESTROYE QA

LS0M: M1 A. 50
EL501: PUSH PSW
CALL DEL 1
POR PSW
DCR A :
INZ DELSO1
RET ,
= R e e H W K A H RN R T F e RN T K W F K W N e e F KW I N H W W R RN H AR R
=¥ )
» *PROCEDURE : DEL INT
+%FUNCTION :DELAY ACCORDING TO PCOUNT ( lmsec*4*PCOUNT)
**INPUTS  :NONE
 %0UTPUTS  :NONE
« %*CALLS :DEL 1M
: xDESTROYS A
DELINT: LDA PCOUNT
RLD
RLC
DELINLZ DUSH PSW

CALL DEL1M
poOR PSW
DCR A
INZ DEL IN1
RET
; **************%***************************
) END
C 0iiE PEPROG C 0135 PEVERF C O14R
C 00E8 PMOTAL C 0047 PNOEYT C OO09F
C 015F SNDCS C OiB6 SNDDAT © 018D
T 017A
E 0000 BUFEND £ 0000 DDRIN E 0000



516-11 8080/8085 MACRO ASSEMBLER. V2.0 UTPROG PAGE 10

ppROUT E 0000 DELim E Q000 DISALL E 0Q0OO DISERR E 0000
ENAH E 0000 ENAL E Q000 ENCS E 0000 ENDARTI E 0000
(NDATO & 0000 ENLED E 0000 PCMBUF E 0000 PCOUNT E 0000
CTYPE £ Q000 PDREUF E 0000 PORTAL E 0000 PORTEL E 0000
pORTC1 E 0000 PPI1 E Q000 PRTYPE E 0000 ROMBEG E 0000
sTNDBY E Q000 '

USER SYMROLS

BREAK  E Q000 BUFREG E Q000 BUFEND E 0000 DDRIN E 0000
DDROUT E QOO0 DELIM E 0000 DELSOL C O1E7Y DELSOM C OLES
ELINL C 0iF6 DELINT C 0iF1 DISALL E 0000 DISERR E 0000
ZNAH = 0000 ENAL E Q000 ENCS E 0000 ENDATI E 0000
ENDATO E Q000 ENLED £ 0000 GETDAT C ©i%Dh Li L 0OFO
L2 C ooCi L3 C OOEF L4 O 01l LS C 01i8
LEDTBL © OQ1DF PALOO  © 0032 PaLol € 0016 PRLOZ C 0029
JpLoE 0031 PALO4 C O03F PEPRES C O1LiE PEPROG C 0135
FEVERF C 014A PCMBUF E 0000 PCOUNT £ 0000 PCTYPE E 0000
IPREUF E 0000 PEPEREPR T 0085 PINBYT € 0O0R& P C 0185
e C 0056 PM3E C OQOBE P4 C O0&3 PMEPRE T 0128
mERRE © O13F PMBVRF T 01354 PMORYT C 00&C - BMOTAL. C 0047
MPREP C 0091 PNERR C 001F FNOBYT C 0095 - PORTAL E 0000
MRTEL E G000 PORTCL E 0000 PRIl E 0000 PROGAL T 0000
IRTYPE E QOO0 ROMBEG E 0000 SNDADR C 015F SNDCS C 01B6
SNDDAT € 0180 BNDLED T 0106 SNMADR C 0170 STNDRY E 000Q0

BBEMBLY COMPLETE. NO ERRORS




80 MPPZ2OA. 001 NODBJECT PRINT(:LP:2)
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.oc

QOO0
0003
Qo066
0008
QOOR

OO0OE
0011

013
00i6

0019

Qoic
QO1F
GOz
QOs
0028

ORJ

CDOOOO
CDRBOO
QE3E

CDOGOO
CDhoOoOO

SA00OO0Q
FE3D

FALCO0
CDS9200

C31F00

CDZE300
CDOOoo
210000
CDOOO0
9

m 1 rrm

m

3

mmmao

SeQ

memmpmmw

26
=7

29
30

40

S0

SPAGEWI

S0URCE STATEMENT

DTH(80)

PPVERF PAGE 1

'********%*%************************************

» %
%
"%
¥

MULTIPURQDSE PROGAMMER
‘ VERIFY COMMAND

% PRDB.NG-;OU MM—’U

MPP20A. 001
OR :E.DURMUS :
& XL T LT EELILELILEL LT LELELLETETL L LEELELTLIELELE T BT L L L1

=% FILE
=% AUTH

DATE :26.06.1984
- MODULE : PPVERF

¥ %k K k k k ¥

RAL. DISERR. VMOTAL. WATT

ETCH. CR. ECHO. GETNM. ROMEBE
UFBEG, STNDRY. mMBEF IN. MEBOUT
EMBYT. BREAK. CI. GETCM

ODE. CO. 8PCOUT. ADRD. NMOUT

4 Fe b 3 3 W I eI I Fe e K H K F I I K WK F I I e I W H A K KRN

ION  sVERIFY SPECIFIED BUFFER DRTA WITH PRG“ D

s TEETSC. ECHO. GEINM-VERQLL STNDBY. MESQUT

*GET WHICH SOCET IS5 VERIFIED |
=WAIT UNTIL CR I8 PRESSED
:DISPLAY PROMPT CHARACTER

:GET EPROM AND BUFFER ADRES

*GET EPROM TYPE
:CHECK I8 IT.mOTOROLA OR INTE

«JUMP IF INTEL COMPATIBLE.
fELSE VERIFY MOT. EPROM VIA E

«PUT INTO STQNBY mMODE BnND Rt]

NAME PPVERF

PUBLIC CCMND. VE
EXTRN  TBETSC. B
EXTRN  BUFEND. R
EXTRN  REGDET.R
EXTRN  TYRE.CSM
EXTRN  GETADR
CSER

+ #PROCEDURE  : VCMND

« RFUNCT

% INPUTS : NONE

:#OUTPUTS  :NDNE

+ %CALLS

«*DESTROYS  =ALL

COMND:  CALL TEETSC
CALL WALT
MV C.7)7
CALL ECHD
CALL GETADR
LDA TYPE
CPI =K

o. ,
JM VERINT
CALL VMOTAL

ER :
Jp VBTNOL

VERINT: CALL VERAL

VSTNO1: CALL STNDEY
LXI H. MSBFIN
CALL MESOUT

RET

.
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oC

D29
w020
02D
2E
0351
032
035
038
03I
030
I0EF
L0
043
W0O4E
047
048
O4E
0L
04D
WOS0
051,
118 5T
055
058

K059
W0EC
5D
MOSE
061
IOER

OGS

0ES
OED
WET
OEF
MOT70
W74
074
075

oRJg

2R0000
44
an
2R0000
ER
SROOO00
CDODOO
BE
CR4L4B600
CDOOGO
BE
CRLEQD
CDazoon
7D
BE
C2I000
7C
BA
CASBOO
03
CDOOOD
C33800
co

2R0000
v

ab
2R0000
ER ‘
L0000
CDOGOO
BE
CRGFOO
CDAZOO0
7D

EB
C272300
70

BA

m

1 ] m 0 mm IT

]

mim  m

SRRy

3

Ul
m
L

&0
&i
62
63
&4

63

&6

657
£8
&9
70
71
72
73
74
73
76
77
78
79
a0
81
a8z
a3
84
85
86
87
88
89
90
91
92
93
Q4
93
26
97
98
99
100
101

102

103
104

105

ASS=MBLER. VZ.0 PPVERF PAGE P

S0URCE STATEMENT

2 R R R W H e R T K K KA HAH RN R

¥ s

= #PROCEDURE : VERA :
=#FUNCTION :VERIFY EPROM(IINTEL) WITH BUFFER
53 . SPECIFIED BY VCMND

=¥ INPUTS NONE

:x0UTPUTS :NONE

= *CALLS :READET. DISERR. BEREAK. STNDRY
:*DESTROYS :ALL

VERAL: LHLD ROMEES :EPROM START ADR

MOY E. H t...IN (BO)
MOV C.L
LHLD * BUFEND :BUFFER END ADR
XCHE s...IN (DE)
LHLD  BUFBEG :BUFFER START ADR IN (HL)
VERi: CALL  READBT :READ A BYTE FROM EPROM
CHp Y :COPMPARE IT WITH THE BUFFER
JzZ VERZ *SKIP IF MATCH
CALL  READET :ELSE READ AGRIN
CiP M : COMPARE
Jz VERZ ~ :BKIP IF MATCH
CALL  DISERR :ELSE DISPLAY ERROR MEB
VERZ: MOV AL :CHECK END OF VERIFICATION
Chp E = (DE) = (HL.)
INZ VERS sBKIP IF NOT
MOV A.H
P D -
Jz VER :IF END JMP
VERZ:  INX E +NOT END S0 INCREMENT
INX H :EPROM ADR AND BUFFER ADR
CALL  BREAK  :ASK FOR EREAK
TP VER1 .
VER4:  RET | :END S0 RETURN
kT L L E L LT L EL LT L LTI L LI I LL L LT LT LTS
T¥ .
» * PROCEDURE : VMOTAL
:+ *FUNCTION =
VMOTAL: LHLD  ROMBEG
MOV E. H
MOV C.L
LHLD  BUFEND
XCHE

LHLD BUFBEG

Vmois: caLL REMBYT
Cmp M
JZ Vmoz e
- CALL - DISERR
Vimoz:.  mQV S AL
cmP .  E
- JINZ Vo3
MoV AH
Cmp D
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c

176

173
78
7R
a7E
81

082
1083
084
w0as
naa
W0HaE9
8L
W0O8F
092
95
1098
1053
03A
1098
OIE
30OA1
10R4
0RS
WORG
WORT
OAA
IORD
WORAE
AR

JORO
0ES
I0RA
WOBR7

oBJ

CABL00 C
03

ey

Bl S

CDOO0O =
C36500

co

L5

FS

ES
JR0000
aF
CDODOO
CDhOOno
CDHOOOO
21B0O00
ChoODOo
=1

7e

ES
CDOOOG
Z21B400
CDOOOO
El

Fi

ES
CDOOOO
CDRBOO
Ei

Ci

o

m

m 1 m [

mom

20423
00
20453D
Q0

am

50

106
107
108
103
110
111
iz
113
114
115
1i6
117
118
119
120
i21
122

123

124 .

125
126
127
128
129
130

131

132
133
134
135
136
i37

138

139
140
141
142
143
144
145
146
147
148
149

150

151
152
153
154
155
156
157
158

ASSEMBLER. V2.0

Ul

JZ
INX
INX

Vmo3e

CALL

Jmp

Vo4 : RET

OURCE STATEMENT

Vo4
E-

H
BREAK:
o1

PAGE 3

% He 3 I T 30 He e H Ho FeH I o W e WK IR HH I W I W e B P N

"%
+ #PROCEDURE
**FUNCTION
#INPUTS

= %0UPUTS
#CALLS

= *DESTROYS

:DISE

:DIGPLAY VERIFICATION

DISERR: PUSH
PUSH
PUSH

LDA

mov

caLL -
CALL
CALL

LXI

ChALL

PP
mowv

PUSH
CaLL

LXI

- CALL

popP
POP

PuUsH
CALL
CAaLL

pop

POoP
RET

]R

=

PSW

H
CEMODE
c.A

co P
5PCOUT .
ADRD
H. MMs6
MESOUT
H

A.m

s
MNMOUT
H. PMSG
MESOUT
H

PSW

H o
NMOUT
WAIT

H

B

ERRDR MEGSSAGE

CO. SPCOUT. ADRD. mESOUT. NMOUT. WAIT

L Ty Y Ry Y Y R R R R Y

MMSG: DB

PMEG: DB

1‘ B=7 . O

T E=_0

PR S PSSV IS ST S S
»#PROCEDURE: WAIT
TWAITS UNTIL CR IS5 PRESSED

=®FUNCTION
=% INPUTS
=#OUTPTS
#CALLS
= #DEBTROYS

:NONE

SNONE

$NONE
A
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oC

0B8
OBB
oBD
OC0
oCe
OCS
ol

LIC
ND

aBJ

CDOOOO
FELR
CAROOOO
FEQD
CZBa0o
CDOOOO
C9

SYMBOLS
& 0000
C OORB8

ERNAL SYMBOLS

D £ Q000
E QOO0
10 E QQOO0
NM E QOO0
DET E 0QO00
DBY E Q000
R SYMBOLS
D E Q000
inND Q000
ODE £ Q000
TH E 0000
{E] C QOORO
DET E 0000
DBRY E QOO0
(2 C o046
INT C 001C
14} C oogil
EMBLY .

m

mmim

COMPLETE.

ASSEMRLER.

Va. 0

SO0URCE STATEMENT

SER
i59 -«
160 WAIT: CALL:
161 cpi
162 JZ
163 Ccrl
164 JNZ
165 CAacl.
166 RET
167 =
i68s -
169 =
170 . END
DISERR © 008z VERAL
BREAK E 0000 RUFBEG
Co E 0000 CR
BETADR E 0000 . GBETCH
MESQUT E Q000 - MBGFIN
REMBYT £ 0000 ROMBER
TEETSL & QOO0 TYPE
BREAK E 0000 BUFREG
Ci E 0000 COo
DISERR T 008z ECHOD
GETCM E 0000 BETNM
MSGFIN £ QOO0 NMOUT
REMEYT E 0000  ROMBREG
TGETSL E 0000 TYRE
VERS C 0050 VER4
\ilekl C 0085 VIMOZ
VMOTAL. © 0083 VETNOL
NDO ERRORS.

GETCH
iBH
GETCM
LOW CR
WAIT
ECHD

C o029

OO0
QOO0
QOO0
[slslsle]
QOO0

mmmmEm

QOO0
QOO0
G000
QOO0
QOO0
QOO0
0000

QOEF
OO1F

ooomoimmimmm

0000 -

0058 .

PPVERF

vmOTAL

BUFEND
CSMODE
GETCM
NMOUT
SPCOUT

BUFEND
CR
GETADR
MESOUT
PMS6
sPCOUT
VER1
VERAL
Vmo3
WaIT

M MmOl m

gooomorimimm

PAGE

Q000
QOO0
o000

QOO0
Q000

QOO0
QOO0
Q000
QOO0
QOE4
Q000
QO35
Q023
Q079
QOES8

4

F R K A AWK e I 3 I I Ko e e I W He I I I eI e e e e e I I A e N K



O MPR30A. 001 NODBJECT PRINT(2LP2)

~L1 B80B0O/808% MACRO ASSEMBLER. VZ. 0 PPTRAON PaiGE i

i OBJ SER SOURCE STATEMENT
1 $PAGEWIDTH(8D)
:2 [(EIZXALTTITLTESLEL LT L L ELLTEIEPEELEELETEEEESE T T T
3 =¥ %
4 =% MULTIPURPOSE PROGRAMMER *
5 =% TRANSFER COMMAND %*
6 = X* ~ %
7 % PROG.ND:ZOO—-MM-30 DATE :26.06. 13943 *
8 % FILE IMPPRI0A. 001 MODULE : PPTRAN *
9 «% AUTHOR :£.DURMUS *
10 =% ¥*
11 = **%***%**-’k*%***%***%*-ﬁ-%*%***%***%*%%***%****
12 .
i3 NAME PPTRAN
14 =
i85 PUBLIC TCMND. TRANAL. TEGETSC
i6 = 4
i EXTRN GETCH. CR. ECHO, BETNM. BUFBEDR
18 EXTRN ROMEND. ROMEEG. STNDRBY. MSGEFIN
19 EXTRN MESDOUT. READBT. REMBYT. BREAK
20 EXTRN CSMODE. mODYCE. TYPE. WAIT
21 EXTRN MDYSOC
o5 CSER :
24 0 3 e e 3 3 I W F R R He KR R W He W R I 3 I I W W W WK R R R R
25 %

26 =% PROCEDURE: TLMD

27 =% FUNCTION :TRANSFER S?ECLFIED EPROM CONTENT

28 =% . TO BUFFER

29 «x INPUTS NONE

30 =% DUTPUTS NONE

31 =% CALLS  :BETNM. RDPREP. READBT. BRhHh RETNRY. MESOUT
32 «% DESTROYS :ALL

33 % NOTES :NONE

34 ¢
000 CDSR00 C 35 TCHMnD:  CALL "TEETSC
Q03 CDOOOO E 3 CALL WRIT .
006 OEIE 37 ' MV c.y?
008 CDOOOO E 38 - CALL ECHD
OOR OEQ3 39 oMV o CL3
00D CDODO0 =) 40 CALL. GETNM
010 £1 4i v pop H
011 220000 E Fibey . SHLD BUFBEG
0i4a El 43 » POp H
015 220000 E 4ty SHLD ROMEND
018 E1 45 PopP H
019 220000 E 46 SHLD ROMBED s
01C CDE9OO0 C 47 CAL.L TRENAL.
O1iF CDOOOO c 48 cCALL STNDRY
Q22 210000 E 49 LXI H. MEGFIN
Q25 CDOOOO £ S0 Cactl MESOUT
0z8 C9 591 RET

whal, L



=11 8080/8085 MACRD

ic

229
ze
o2D
IZE
031
D32
035
2E8
03A
D3D
Qa0
D43

D4é&
047
048
049
Q4ac
04D
G4E
051
052
053
0586
059

05A
GSD

0RO

Q61
4] 2%
0e7
[a12Ya)
06D

OEE
QEF

OrJ

2R0000

Lé

4b
ZROOO0
ER :
200000
JA0000
FEI9
FR4IZ00
CDOOO0
C34LE00

CDOOOO

77

79

BR
C25100
78

EA
CAS300
23

03
CDOOOOo
CI3ITO0

(=]

CDOOOO
CLO0O0
79

J20000
Z16EQO
CDOOOO
CDHOOOO
o

FE
FD

] m

m A

meomo

3

m

mmaom mi

5£6

53
oS4
55
a6
S7
58
59
&0
&1
&2
63
- B4
&5
&6
&7
&8
&9
70
71
72
73

74
75
76
77
78
79
80
81
a8z
83
84
8o
8&
87
/88
a9
30
21
92
93
24
95
26
97
28
99
100
101
102
103
104
105

!

ASSEMERLER. V2.0 PPTRAN PAGE P

SDURCE STRTEMENT

R R H KRR KRR R R R R R R X R RHHR R TN R RN FRFRF
. % .

* ¥ PROCEDURE = TRANAL

+*FUNCTION :TRANSFER EPROM TO RBUFFER

=% INPUTE tNONE

= #0OUTPUTE  sNOME

=#CALLS tREADRT. REMBYT. BREAK

:#DESTROYS :ALL

%RﬁNﬁL: LHLD . ROMBEG :EPROM START ADR

mov B.H .wwa LN (BD)
Moy C.L
LHLD ROMEND :EPROM END ADR
XCHB ... IN {DE)
, LHLD BUFBEG :BUFFER START ADR IN (HL)
TRAN1: LDRA TYPE. - '
CPI T =CHECK THAT IT IS INTEL/MOT
Jm TRAN4
CALL REMBYT :MOT 50 READ A BYTE BY MOT REA
Jmp. TRANS
TRANAG:  CALL READBT = INTEL 50 READ A BYTE BY INT R
D :
TRANS: MOV M. A :PUT DATA BYTE TO BUFFER
MoV A Co
Cmp E «CHECK ED OF DPERATION(BC=DE)
JNZ TRANZ :IF NOT CONTINUE
mov A. R
Cmp D
JZ TRANS *ELSE RETUR
TRANZ:  InNX H = INCREMENT BUFFER RDR
InX B : INCREMET EPROM ADR
CALL BREAK *ASK FOR BREAK
Jmp TRAN1 :CONT INUE

TRAN3: RET
;*%*********************%**********************

"%

=% PROCEDURE*TBETSC

s#FUNCTION :0BTAIN THAT WHICH SOCKET IS TRANSFERRED
«#INPUTS S NONE

»#OUTRUTS sNONE

+#CALLS :GETCH. ECHO. MDDYCS

+%#DESTROYS ALL

TEETSC: CALL GETCH
CALL  ECHO

MOV A.C
§TA CEMODE \
LXI H. TBETEL -

CRALL mDYSOC
CAaLL MoDYCSs
RET

TGETBL: DR OFEH. OFDH. OFBH. OF 7H. OEFH



5-11 8080/8085 MACRD ASSEMBLER. V2.0 PPTRAN PAGE 3

ac OBRJ SER SOURCE STATEMENT
D70 FR
071 F7
07 EF
106 = , -
107 2 F R 3 We 3 F 3 3336 23 3 3 2 36 3 936 3 96 36 3 3 36 20 3696 3 2 36 3 W 36 3 9 e W N K
108 =
109 END
LIC SYMEBOLS ke
ND T 0000 TGETSE € 005A - TRANAL C 0029
ERNAL SYMEBOLS
A B Q000 BUFBEG E 0000 CR £ Q000 CSMODE £ Q000
0 E Q000 GETCH & 0000 GETNM & 0000 MDYSOC £ 0000
ouT E Q000 mMODYCS £ 0000 MSGFIN E Q000 READET E 0000
BYT E 0O0QO ROMBEG E 0000 - ROMEND E QOO0 STNDRY E Q000
= E Q000 WRIT £ 0000
‘R 8YMBOLS : S ~
A E 0000 BUFREG £ 0000 CR E Q000 CSMODE E 0000
10 E 0000 GETCH E 0000 GETNM E 0000 mDYS0OC £ 0000
OUT E 0000 MmODYCS E Q000 MEBGFIN E Q000 READEBT ‘£ 0000
BYT E 0000 ROMBEG & Q000 ROMEND E- 0000 STNDBY E QOO0
iND  © Q000 TGETBL C QO&E TBETSC T 005A TRANL C 0035
iNZ O Q051 TRANE T 0059 TRANG T Q043 TRANS C Q046
iNAL. © 0029 TYPE £ QQO0O WAIT E Q000 )

EMBLY COMPLETE. NO ERRORS



30 MPP31A. 001 NODEJECT PRINT(:LPR)

3-11 BOBO/BOAS MACRD ASSEMELER. VZ.0 ' UTREAD  PAGE 1
oc OBJ SEQ SOURCE STATEMENT
i $PAGEWIDTH (80) : -
:Z' - ********%%*******-7(-******%*************%*****
CEEE *
4 =% MULTIPURPOSE PROGRAMMER *
5 s u UTULITIES (READ MODE) *
& *® N } *
7 =% PROG.NO:ZOO-MM-31i . DATE :26.06.1984 *
8 :% FILE  :MPP31A. 001 MODULE : UTREAD *
9 % AUTKOR :E.DURMUS *
10 =% , *
i1 = **%****************%**********%********%****
i3 s
i3 NAME UTREAD
14 @
15 PUBLIC STNDEY. READET. REMEYT. REPRED
16 PUBLIC RMBPRE. REBREAD. RMERED
17 = :
18 EXTRN  DISALL. PORTCL. PORTEL. PORTAL
19 _ EXTRN  SNDABDR. SNMADR. GETDAT. PCMBUF
20 EXTRN  SNDCS. PDRBUF
210 ) ] ~
om CBEG
:_‘3 e L EL LTI T LT L LS ELLEE LT L LT T LT LT Lk
24 =%

25 »#* PROCEDURE:STNDRY

26 =% FUNCTION =S5ET EPRDM IN STANDEY MODE
27 =% INPUTS NONE

28 = QUTPUTS :NONE

29 «% CALLS NONE
IO x DEBTROYS =R
31 =% NDTES : NONE
00 JZEQO E 33 STNDRY: MVI A.LOW DISALL
W02 DIOO &= 34 : ouT LOW PORTCH
Q04 ZEZB 35 . MV A 28H
1008 DIOO E 36 ouT LOW RPORTEL
008 3EFF 7 , mvi - R.OFFH
008 DIOO E =8 ouT LOW PORTA1
OOE 3EES 3 MV A, OEBH
0OOE D300 E 40 ouT L.OW PORTC1
2010 ZEOD (=Y 41 ' Myl - ALLOW DISALL
012 DIOO E 4z ouT . LOW PORTCH
W14 AF 43 XRA A
01S DIOO E vivay ) DuT LOW PORTAL
W17 IZELT 45 MVI A.17H
019 DIOO = 4g ouT LOW PDORTCL e
01R C9 47 RET
48 - .
R P EEETEETELETISS LIRSS ELEEE LT LT L LT L L L LT LSS
50 =% :
51 =#*PROCEDURE : READET :
52 «#FUNCTION sREAD A BYTE FROM EPROM



3-11 8080/8085 MACRD ASSEMBLER. V2.0 UTREAD PAGE &

I OBJ SEQ S0URCE STATEMENT

a3 *INPUTS :{BC)Y=EPROM START ADR

94 ¥ (HL) =BUFFER START ADR

5% =x0UTPUTS :(AYDATA READ FROM EPROM

56 «x*CALLS :5NDADR. PRPREP. RBREAD. BGETDAT
57 =*DESTROYS = (M)

58 = :
0ic €5 59 READEBT: PUSH H
21D CDOOOO E &0 CALL ~ -SNDADR =SEND EPROM ADR
020 CD4400 C &1 caLL . REBRREP «PUT EPRDOM TO READ PREP mMUODE
pes CDS500 C &2 CaLL REREAD PUT EPROM INTO READ mMODE
026 CDOQOO E 63 CALL GETDAT +«READ A BYTE FROM EPRDM
029 FS &4 PUSH pEW sSAVE IT
020 CDa400 C =% Cal REPREP «PUT EPROM INTO PREP MDDE
02D Fi &6 pop PSW :RESTORE DATA
02E E1 67 - pop H
ozF C9 ’ &8 . RET : s RETURN
&9 -
70 - e e e e G 3 e 3 e K I H W I e H KA I Fe I K 3 A K oI R W
71 =% '
72 «#PROCEDURE :REMBYT
73 «#%FUNCTION :READ 8 BYTE FROM EPROM(MOT)
74 #INPUTS tSAME AS READEBT
75 #DUTPUTS @ " ,
76 «xCALLS - ESNMADR. RMBPRE. RMEBRED. GETFAT
77 +#DESTROYS :8
78 -
0nz0 BES 79 REMEBYT: PUSH H - .
031 CDOOOOo E 80 ' CALL SNMIADR =SAME AS READBT
034 CDAEOO C 81 CALL. RMEPRE
W37 CDSFOO . C a8z caLl. RMBRED
0NIZA CDOOONO E 83 ‘ ‘ CALL GETDAT
WD FS 84 PUSH PSW
NIZE CDAEOO- C B85 - CALL RMEPRE
041 F1 ' 86 Fop PSW
042 E1 87 PrOP H
0a% 9 ) 88 » RET
83 -
D0 o 5 9 56 9 36 3 36 6 3 90 9 96 3 0 9 69 96 96 36 36 3 3 3 36 6 H 0 F 3 K 3 R K 3
J1 =¥ : '
92 «#PROCEDURE:REBPREP
9% «#FUNCTION =PUT EPROM IN THE READ STANDERY MODE
4 «xINPUTS TNONE
95 «x0UTPUTS :NONE
96 #CALLS 1SNDCS
97 :#DESTROYS :=:A.HL
a8 - _ A
0447 210000 = 99 RBPREP: LXI H. PCMBUF
W47 CDOOOO E 100 CALL SNDCS :5END READ PREP mMODE CS5 CODE
4R CDAEOD C 101 CALL RMEPRE -SEND READ PREP MODE VPR CODE
Wan .9 102 RET
: 103 - -
04E ZA0000 E 104 RMEBPRB: LHLD PDRBUF
051 7€ 105 ‘ MoV A
0SE D300 = 106 ouT LOW PORTEL

054 €9 107 RET



3-I1 8080/80835 mMACRO

oc

055
058
05E

QSE

OS5
D62
DESE
064
66

LIC
REP
PRE

orJ

210100
CDOOOO
CDSFO0
C9

o m

ZR0000
23

7E
D300 E
9

I

SYMROLS
C 0044
C O04E

ERNAL SYMBOLS

AL L
(TAL
)C8

0000
QOO0

Q00

marm

R SYMROLS

AL
TR
EAD
IRED
DRY

EMBLY

QOO0
QOO0
0055
0OsF

QOO0

aoomm

COmMPLETE.

ASSEMBLER. VZz.0 . UTREAD PAGE 3

-BOURCE STATEMENT

SER

108 -

10D 5 59998 363 56 33 3 3 3 936 H I 2% 3 3636 36 309 3 56 3 33 3 3 6 36 T3 3 3 36 3 36 0 %

110 =%

111 =»PROCEDURE:RBREAD

112 =»FUNCTION «PUT EPROM IN THE READ MODE

113 =x»INPUTS :NONE

114 =#0UTPUTS  sNONE

119 xCALLS :5NDCS

116 *DESTROYS A, HL -

117 -

118 REBREAD: LXI H. PCMBUF+1 :SEND READ MODE C8 CODE

“1i9 catl. SNDCS

120 CAL.L RMBRED SEND READ MDDE VPP CODE

iz21 RET

iz 2em —— . —— - —

2% RMBRED: LHLD PDRBUF

iz24 InX H :

125 MoV a.m

126 ouT LOW PORTEiL

127 RET

i28 = '

T2 % 3363 K5 563 3 3 3 He 3 3 3 5 B e I He He W O e W I I I e N K N R

130 =

131 END
REREAD C 0055 READEBT C 001C REMBYT T 0030
RMBRED T 0O0SF ETNDBY T Q000
GETDAT &£ Q000 POMBUF E Q000 PDRBUF E 0000
PORTEL E QOO0 PORTCL E 0000 SNDADR E Q000
SNMADR E 0000
GETDAT £ Q00O AOMBUF E 0000 PDRRBUF E 0000
PORTEL E Q000 PORTCL E Q000 REPREP T Q044
READBT C 001C REMBYT C 0030 RMBPRE C 0Q4E
SNDADR £ Q000 CBNDCE E 0000 SNMADR E QOO0

NO ERRORS



30 MPP40OA. 001 NODRJECT PRINT(:LP2)

5-11 B080/8085 MACRD ASSEMRLER. VzZ.0 ' pRCOMP PAGE 1
o OBJ SER SOURCE STARTEMENT

1 $PAGEWIDTH (B80) ’

B R WA NI N6 I He N A I I 3 A 3 I R
3 =% ' *
4 % MULTIPURPOSE PROGRAMMER *
9 % CHECK COMMAND ¥*
B ¥ . #*
7 =% PROG.NO:ZOO0-MM-40 DATE 1 26.05. 1984 #
8 % FILE MPP4OA. 00 MODULE s@epCOmp #
9 =% AUTHOR :E. DURMUS ¥
10 =% *
AR R T T L X X T R EE X ECETE RTRTE R X CRUE TR DR TR EV R
3 NAME PppCOMP

14 =

is PUBLIC ECHMND

i€ = :
i7 EXTRN TEETSC. GETCH., ECHO. READBT. REMBYT
i8 EXTRN CR.LF.EPEND. TYPE. STNDRY. MESDUT

i9 EXTRN WALT
20 ) .
21 : CSEDR -

22 %k :

R T R R e E e PR S I IS s 2
24 =#*PROCEDURE  :ECMND :

25 =*FUNCTION :CHECK FOR EPROM IS ERASED OR NOT

26 =#*INPUTS : NONE

27 =#0QUTRPUTE sNONE -

28 «*DESTROYS = :ALL

, 29 =#CALLS :CI.CO. RDPREP. READEBET. RSTNRBY. MESDUT
Q00 CDOOOO E 30 ECMND: CALL TEETSC
W03 TDOCOO 1) 31 CAaLl WARIT

32 =

006 010000 33 LXI B.O
003 FTAOOO0O0 E J4 Ce: LDA TYRE
WOC FEIY 3 Ccpi g7
O0E FAL700 C 36 : JM C3
3011 CDOOOO £ 37 cAatL REMBYT
014 CILA00 c 38 JmP s
1017 CDOOOO E 39 C3: CaLl. READBT
01a FEFF 40 CSs chl OFFH
WIC CEEDO0 C 41 JINZ £z -
JOLF Q3 a4z ITNX B
K020 IA0000 £ 43 ' LDA EPEND
02T B 4d Crp B
024 C20300 C a5 JNZ ce e
027 214300 C 4LE LXI H. YERMEBE
WEA CIZ000 C 47 Jwp Ca
WED 213700 C 48 C2: LXI H. NERMSE
JO030 CDOOOO E 49 Cazx CaLl STNDRY
JOEE CDOQOO E 50 - CALL MESOUT

036 C9 a1 RET



5-I1 8080/808% MACRD

.0oc 0OBJ

JOZT 0D

JOZ8 0A

1039 RO4LELFSL
JOZD 20435241
Wal [IZ4L4L4L
€Wad QO

2045 0D

DOAE OR

D047 4D524153
0048 4544
004D OO0

BLIC SYMROLS
fiND  C 0000

TERNAL BYMBOLE

£ 0000
E Q000
NDRY E Q000

ER SYmMEROLS
C Q02D
C 0009
END E 0000
RMSE © 0037
=T8C E Q00O

SEMBLY COMPLETE.

AGSEMRBLER. VZ.0 PPCOMP PAGE i

SO0URCE STATEMENT

SER
52 -
53 B I e R S e R e e e R e I e eI e eI I I H e N e I e e I e R RN R
54 -
59 NERMSGE: DE ODH. 0AH. T NOT ERBSEDY.O
56 = oL '
57 YERMSG: DR ‘ODH. OAH. T ERASED” L O
58 - .
SPT 0 S 3 0 e R B T I A S I I I e eI B e e A 38 W WK
&EQ v
&1 END
ECHO E 0000 . EPEND E QO00 GETCH E 0000
MESOUT & Q000 READET E Q000 REMBYT E 0000
TEETSC E Q00O  TYRE E Q000 WRAIT E Q000D
C3 G 0017 Ca C 0030 CS C Q0iA
CR E Q000 ECRHD E Q000 ECMND © Q000
GETCH E 0000 L& E Q000 | MESOUT E 0000
READET E 0000 REMEBYT E 0000 STNDBY E Q000
TYPE £ 0000 WARIT E ODOD  YERMBGE C 0043
ND ERRORS



180 MPPIOA. 001 NOOBJECT PRINT(:t.Pz)

B-11 8080/8083 MACRD ASSEMELER. V2.0 MMLOAD PAGE 1
0C DRJ SER SOURCE STARATEMENT
1 $PAGEWIDTH(BO)
2. ************-ﬁ-****************************%*******
3 2% 7 . i 3%
4 = MULTIPURPOSE PROGRAMMER *
5 =% MPP . TO MDS DATA LOADING *
& % . . , *
7 % PROG. NO:ZOO-MM-50 DATE :126.06.1984 %
8 % FILE :MMOS0A. 001 MODULE =mMtML.OAD #*
9 «% AUTHOR :E.DURMUS ~ #*
10 =% o ’ *
i1 = t3 22X L LT LT TS SE LTSS EZL IS L LEELE LT LT3
iz -
13 NAME MML.OAD
14 = ‘
15 PUBLIC BCMD
i - .
i7 EXTRN GETNM. CO
ig -
19 CoER
PR X Y R R nd g R R A VR I AT A A O A RV VAL AL 2 A VIS
21 %PROCEDURE:RCMD | , '
22 =¥FUNCTION sENCODE HEX DATA INTO HEXADECIMAL FORMAT
23 ¥ © AND WRITE ON THE MDB SYSTEM
24 =% INPUTS TNONE '
25 =*0UTPUTS . :NONE
26 =*CALLS - ABETNM. CO.HILD. WBYTE. WADR
27 *DEGTROYS . :ALL.
« 28 =% L
Q000 OEOZ 29 BOMD: - MVI .=z *BGET ADDRESS RONGE
0002 CDOOOO E 30 CaLl GETNM : ,
0003 D1 Z1 PoP D sDE=HIGH ADDRELS
o00e E1 32 pop H s HL=L0OW ADDRESS
23 WRO: : ‘
0007 QE3A 34 MVl c.?sg? <EMIT RECORD MARK
0003 CDROOOO E 35 CAaLL co
QOOL 011000 36 LXI . B. i& *INITIALIZE Bi=0O. Ci=ig
J7 n oo e e i e e e e o e e
000F ES 38 PUSH H :SAVE HL
0010 04 33 WRis INR B : INCREMENT RECORD LENGHT
0011 OD &40 DCR C
0012 CALROO C 41 JZ WRrz2 *TERMINATE ON COUNT OF 16 BRY]
Q015 CDI200 C az cacl HILO <0OR END OF RANGE
0018 Dz1000 C 3 JNC WR1 *WHICHEVER OCCURS FIRST
- i e e e e e e e o st e et s e e
45 WRz: : 0UTPUT A DATA RECORD
O0iE E1 46 Pop H « RESTORE HL=LOW ADDRESS
001C DS 47 PUSH D = 8AVE HIGH ADDRESS
001D 1600 48 MV D.O *INITIALIZE CHECKSUM=O0
001F 78 49 MoV A.B sA=RECORD LENGHT
GOZ20 CD7200 C S50 ok WBYTE . =«EMIT RECORD LENGHT
00Z% CDEeRoo C 91 Catt. WADR - =EMIT HL:=i_0W ADDRESS
QDZE AF 92 XRA A



5-I1 8080/8085 MACRD

02A
2R
02E
W02F
1030
W33
034
W35
038
W39
O3A
W03EC
WIEF
W41
w0aa
w047

LA
1040
104
051
M54
OS7
H05A
1050
DOSF
061
DOEAL
I0EE
B06ED

J0EA
DOER
J0EE
JOEF

ORJ
CD7200

TE
CD7200
05
C22A00
AF

a9z
CD7200
Di

2B
QOEOD
CDOOGo
OE0A
CDOO0Oo
CD9z00
D2O700

OE3R
CDOOOO
3200
CD7200
Chenoo
Jz01
CD7200
QEOD
CDOOOO
OEOR
CDhOOno

co9

7C
CD7200
7D
CE7200

3

M

ooaom

m o 0  m

m

SER
53
54
55
&6
57
S8
59
60
&1
&2
&3
&4
=3
&6

o/

&8

(=]
70
71
72
73
74
75
76
77
78
79
80
81
8z
83
84
85
86
87
a8
89
30
91
92
23
34
95
96
97
98
99
100
101
102
103
104
105
106
107

RBSEMBLER. Vz. 0 rMmLOAD PAGE 2

SOURCE STATEMENT

WR3 =

CAaLL WBYTE *EMIT RECORD TYPE(DATA)

MOy A. M -FETCH DATA

CALL WEBYTE TEMIT IT

INX H : INCREMENT MEMORY ADDRESS

DCR B :DECREMENT COUNT

JNZ WR3 :LO0OP UNTIL ENTIRE RECORD HAS
XRA A 2 BEEN OUTPUT

SUR D :D CONTAINS RUNNING CHECKSUM
CALL WBYTE *EMIT CHECKRSUM:=-D

pap D =RESTORE DE:=HIGH ADDRESS

DCX H . :BACK UP MEMORY POINTER

MV C.0DH :PUNC CARRIAGE RETURN

CALL Co ’

A C.oAH :PUNCH LINE FEED

CaLL co

CAaLL HILO *TEST FOR TERMINATION

JNC WRO *»IF NOT DOME FORM NEXT RECORD

END OF FILE RECORD

MvI . C.7a? *EMIT RECORD MARK
CALL - .0 ,
MV RO sRECORD LENGHT::=0
CAaLt. WEBYTE EMIT IT
LXI - H. O «.0AD ADDRESS:=0
CaLL WARDR SEMIT IT
MV A0t sRECORD TYRE=1 (END OF FILE)
CAaLL WBYTE +EMIT IT
MVI . ODH :CARRIAGE RETURN
CAaLL co *EMIT IY
- MV C. oAH LINE FEED
CALL co *EMIT IT
RET
8 36 3 3 e 3 e He S 3 6 3 36 H 3 K K 3 3 A H I He 3 S 3 K 3 I K R WS
%
« #PROCEDURE * WRDR ,
:x%FUNCTION 2PUNCH CONTENTS OF HL IN HEX ON MDS
«#INPUTS tHLs=8 BIT LORD ADDRESS
«#0OUTPUTE @ -
«#CALLSE tWBYTE
«#DESTROYS R
L ; :
WADR:® MoV A.H - =A:=MER OF LDAD ADDRESS
CALL  WBYTE EMIT FRAMES 3&4
mov A L. A:=L8R OF LOAD ADDRESS
Jmp WBYTE EMIT FRBMES S5&6

TS EETELIETLLL L LT LELL L AL T T EL T L LR LR SE L ER L

3%

* #PROCEDURE s WBYTE ‘ ~

«¥FUNCTION 2PUNCH A& BYTE TO MDS AS & ASCII CHARACTERE
=#INPUTS  :A=RBYTE TO BE CONVERTED.D=RUNNING CHECKSUM
«#0UTPUTE  :D=UPDATED CHECKSUM

= #CALLS

:CONV. CO
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ac

072
073
074
075
076
Q7T

Q78
70D
W7E
081
a4
085
a6
We7

1088
Y08A

080
N0AD

OBF

1090
091

D092
D093
D094
DOTG
NO3E

OBJ

aF
0F
OF
OF
OF
CDhBBOO
CDOOOQO
7R
CDEBOO

CDHOoOo

7R
8z
a7

C9

Oy

el
7C
BS
o
[

Ca

MmO

m

5ER

108
109
110
111
1iz
113

iid

113

iie

117

~118

119
120

11

1ae

ey
125

124
128
126
127
128
129
130
131
132
133
134
135

136

138
139

140
i41
142
143
i44
145
146
147
148
149
150
151
isz
153
154
153
156
157
158

L4

ASSEMBLER. V2.0 ML OAD pAGE

SOURCE STATEMENT
+#DESTROYS =A.F.D.E
WBYTE:
MoV E.O - *GAVE BYTE TO BE CONVERTED
RRC : u IN E-REG
RRC
RRC
RREC LOOK ONLY AT 4 m8E OF THE BYT
CAL.L. COnY CONVERT IT TO i ASCII CHARAL.
caLL co PUNCH  IT
MoV A.E «NOW LOOK OnNLY AT 4 LBEB OF BYT
CALL CONY CONVERT IT TO ONE ASBCII CHARY
CALL. co PUNCH IT
Moy A.E
80D D UPDATAR THE RUNMING CHECKSUM
MoV D.A STORE IT BACK IN THE D REG
RET. '
T LTI LTLL LTSS L LI LELLILILE LSS L LS L EL T L B LE L L L B2 L2
%
**PROCEDURE s CONV
= #FUNCTION :CONVERT 4 BIT HEX VALUE TO ASCII CHARACTE
s INPUTS tR:=HEX DIGIT(O....F)
»xQUTPUTE  tC:=ASCII (30H. o v . 39H. 41H. .« 46D
*CALLS :NONE -
+#DESTROYS :A.C
o
COnNV:
AMI OFH =ONLY 4 LSB ARE SIGNIFICANT. SO mAl
4 mBR
" ADI S0H sBET UP A REG &80 THAT A-F CAL
CARRY ‘
- DAR '
ACI 40H =ADD IN CARRY AND ADJUST UPPE
IpPLE
DAA :
MOV c.A :5TORE CONMVERTED RESULT IN C-
RET '
" -)i-************%***%*********%*%***%*******-ﬁ-***%*%****
%
=% PROCEDURE :HILO
+#FUNCTION :COMPARE HL WITH DE
=#INPUT tADDRESS -VALUES INM HL AND DE
+#0UTPUTS & IF HL{(= DE THEN CARRY 0
% IF HLY DE THEN CARRY 1
#CALLS : MONE '
:¥*DESTROYS :A.F.HL S
R
HILO: INX H s INCREMENT HL. ADDRESS
MoV A.H sTEST FOR HL=0
ORrA L «ZERD BIT SET IF H=L=0
STC cCARRY:=
RZ



-11.8080/8085 mACRO

ic

17
28

99
)9A

)3RB

Ok

7R
235

78
8C

c9

J o 5ER

159
i60

iel
162
163
ic4a
165

166
167

LIC BYymROLS

D

C

QOO0

ERNAL SYMBOLS

£ Q000 GETNM'
R SYMROLS
D C 0000 cD
d C 009z WADR

£ 0010 WRZ

EMBLY COMPLETE. NOD

ASSEMBLER. V2.0

DR)

DR)

*

te A sx otw

Q000

m

QOO0

O06A
OD1R

o0om

ERRORS .

MoV
SUR

MoV
SEB

RET

e 36 R 33 3 W 30 A S H N H R

END

COnV
WBYTE
WR3

SOURCE STATEMENT

. C OGBB

C 0072

C 00zA

mmL0AD PAGE 4

:DE~-HL. SET/RESET CARRY '
» (LSRR OF HIGH ADR)—-{LGE OF LOV

: (MEB OF HIGH ADR)—(MSE OF LOb

T Ay e X R E SRR L Tk R

GETNM E 0000
WRO C 0007



30 .MPREOR. 001 NOORJECT PRINT(:LP2)

3—-11 8080/8083 MACRD ASSEMBLER. VZ.0

oc

018
2019
0CO
1002

2002
002

)L)()()
)UU'
2005
2006
HI0D
NGOG
JQOF
01l
2014

OrJg

Qo00

QEO1
CDOOOo
El
220400
CDA700
CD8S00
FE3A
C20C00
QEQO

m

0O oonog

5

Cx r=RE N pi 1 N o P S

SOURCE STATEMENT

$PAGEWIDTH (B0

)

PPLOAD PAGE 1

S 36 He 3 36 R I 3 I I KR MR H R IR H R R S S e I 3 3 3

%
s %
L
%

MULTIPURPOSE PROGRAMMER
MDS TO mPP DATA LOADING

=% PROG.ND:200-MM-60

% FILE A MMOE0. 001
% AUTHOR  :E. DURMUS

- %

PPLOAD

LCMD

DRATE:26.06. 1984
MODULE: PPLOAD

¥ ok ¥ k K Kk % ok

'************************************************

GETNM. ADRD

MESOUT

:*%****************************************%*%*%*

NAME

) PUELIC

) EXTRN
EXTRN
DSEG

- * )

-3

USART  EQU

USARTC  EQU

BUFGEE EGU

HEBUF: DS

CODERD: DW

REBYTE: D&

) CSEG

G18H
USART+1
OCOH

B 3 B

26 R EIEH RN IR KK KRR KR H R KW HHHEH
:%*PROCEDURE :LCMD
=#FUNCTION  :READS AN HEX FILE FROM AN EXT:RNQL

* 3% SERIAL DEVICE anND LOADS IT INTO TH
o LOCATIONG SPECIFIED BY THE ﬁDDRESS FItLS
* % IN THE HEXADECIMAL RECORDS
=% INPUTS I NONE -
#DUTRUTS FNONE »
=#%CALLS TRMDS. BYTEL. MESOUT ADRD
%¥DESTROYS :ALL
LCMD = mVI C.1
- CALL GETNM
pop H ‘ S
SHLD REYTE GET LOCATION ADR.
Cacl. INUSRT  =INITIALIZE USART
LAaBeELl:s CALL RMDS «READ AN ASCIIT CHR. FROM
Pt e «MDE AOND COMPARE IT WITH® 2?
JNZ LABELL
myvI C.0 SINITIALIZE CHECKSUM



518-11 BOB0O/8085 MACRD ASSEMBLER. V2.0

Loc

0016
0019
O0O1iA
001D
QOLiE
0021
Oﬁzh
002

0028
O0ZR
ooz
QOZF
O0O30
0031
o032
0035
0036
Q037
Q038
0039
003A
Q030
DOZD
QO3
O03F

ORJ

CDE300
47
CDe300
&7
CDhEI00
&F
ZROZ00
CDh&I00
CazCoo0
c3
CDE3I00
ES

FS

ER
2R0400
7B

95

&6F

76

=1
cCetco
&7

1

77

£i

0040 23

0041
Q42

0045
0048
Q049
OO4LR
QO4E
0031
0054
oOs7
003A
QOSDhD
QOE0 C

O0ES
0DE4
00Es

05
C2zCo0

CD&e3I00
79
FEOQO
Caocoo
21BROO
(lalalale)
2A0200
CDOOOO
=1D800
CDOOQQ
JOC00

ES
CS

a1

oo 0o 0 oo

2

3

omOomomo o

SEQ .

53
S4
55
56
=57
58
59
&0
&i
&2
&3
&4
&5
&6
&7
&8
69
70
7i
72
73
7a
75
76
77
78
79
80

B8i
az
83
84
83
a6
a7
88

83

20
91
o2
93
24
95
26
97
28
59
100
101
102
103
104
105
106

SOURCE STATEMENT

caLL
MoV
CALL
mOv
CALL
MoV
SHLD
CAL.L
JZ

- RET

ATA

" 3

L] *********-ﬁ *****%**%*%********%********%*********%%%*

(&3

cacl
PUSH
PUSH
XCHG
LHLD
MoV
SUR
maov
mov
5BEB
ADI
MmOV
pOp
MoV
PopP
InX
DCR
JNZ

CALL
MoV
CPI
JZ
LXI
CaLL
LHLD
CALL
LXI
CALL
Jmp

» ¥PROCEDURE
s #FUNCTION

L3
L

=¥ INPUTS

=%
=%
+#CALLS

=¥DESTROYS

BYTEL:®

- PUSH
PUSH .

MoV

BYTEQ
BYTE1
H. A
BYTE1
L.A
CODEAD
BYTE1
- LABELZ

YiEl

™ I i
1%
b3

ol
—
i1

il
13
Gl

m 13 L}
DEDT QO M«

IXR0IPIDCOr Do

H
B
LARELZ

BYTE1
ALC

0
LABEL1

PPRL.OAD PAGE P

:GET THE FIRST HEX BYTE
: (RECORD LENGTH) IN (B)
:GET THE SECOND BYTE AND
:THIRD BYTE (CODE ADR)
tIN (HL)

:SRAVE IT

:GET RECORD TYPz

:IF DATA LINE SKIP
:GET DATA

:S5AVE CODE ADR

:5AVE DATA

:BET CODE ADR. INTO DE
:GET LOAD ARDR '

:STORE DATA INTO BUFFER

« INCREMENT MEMORY ADR

:DECREMENT RECORD LENGT CGUNT
:IF NOT END OF RECORD. GET

:READ . CHECKSUM RYTE

=EXIT IF CHECKSUM IS5 OR

H. MEECEEE :WRITE CHECKSUM EROR

MESOQUT
CODEARD
ADRD

H. MEGEND

MESOUT
CLARELL

FRYTEL

:BYTE1 READS 2 ASCII CHARACTERS FROM MDS
CONVERTS THE CHARACTERS TO ONE HEADECIMI

MESSAGE

CHARACTER AND UPDATES CHECKSUM
P{HL)=POINTER TO BUFFER

: (A)=VALUE IN BINARY
:{(C)=UPDATED VALUE OF CHECKSUM
- IRMDS. 5UBRL. BURZ

TNONE
H
B
D.C

*5AVE CHECKEBUM IN REG D
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L0Oc

O0OBE
O0eD
00&eC
0O0&eD
ODBE
Q071
o072
o073
0074
0077
Q078
00O7R
o070
007D
OO7E
QO7F
0080
0081
o0az
0083
0084

Q083
0088
008A

00B8R
QDED
ooaF
G099z
Q0394

oBJ

CDAS00
77

o
g

CDES00
77

2B
CDIS00
47
CDB0DOO
BO

47

a8z

57

78

g7

Ci

4f

El

=

CDBROO
E&7F
C9

DELD
E6OR
CABRROO
DELS
5]

0w

C

C

MACRO

50

107
108
109
110
iill
iz
113
1i4
115
ii6
117
118
119
120
i1
122
123
124
125
126
127
128
i29

130
131
133
134
135
136
137
138
13

140
141
143

143

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

ASSEMBLER. V2.0 PELOAD PAGE 3
SOURCE STATEMENT
X1 H. HBUF :
CALL - RMDS +READ ONE ASCITI CHR.FROM MDS
Moy M. A ~
InNX H
CALL RMDS +READ NEXT ASCII CHR.
MoV M. A
DCX H
DCX H
CALL SURL +BET UPPER BYTE
MoV B.A
caLL SURZ GET COWER BYTE
ORA B
CMQy B.A *S5AVE DATA IN REG R
ADD D «UPDATE CHECKSUM
MoV D.A *SAVE CHECKSUM 1IN REG D
MoV A.R
ORA A
pOp R
MoV c.0 BET CHECKSUM INTO REG C
POP H
RET
"3
B 3 H e B e e e A H e B T 3 R I 36 3 3 3 3 U 563 0 e e 2 I e S
W ) .
«#PROCEDURE 2RMDS
=%FUNCTION READS ASCII CHARACTER FROM mMDS
= #INPUTS s NONE :
«xDUTRUTS 1 {(A)=ASCITI CHARACTE
=% CALLE SNDNE
»#DESTROYS
. %
RmDS: - CALL LI
ANT 7FEH
RET ‘
L&
B 356 3 A 96 36 2 369 3 36 336 36 36 e 3696 U Fo A F A N IR T AT R R
.3
= #PROCEDURE LTI
%FUNCTION ::WAIT AND RECEIVE A CHARACTER FROM mMDS
s INMPUTS INONE
#OUTPUTE : (M) =CHARACTER FROM MDS
= #CALLS :NONE
«#DESTROYS @A
. * . ' '
LI I L.OW USARTC
ANI 002H
JZ .CI
In LOW UsSarT
RET -
"%
PR EE X X X XS IR TR IR LIS S LT R T X 2T
. %
: #PROCEDURE :5URBR1
HFUNCTION :CONVERT ASCII-HEX CHRRACTER TO WPPER NI
=% INPUTS 2 (HL)=PDINTE TO CHARACTER 1



gi18~11 8080/8085 MACRO

LoC

0095
0098
0099
Q09A
QO9R
00O3c

003D
QOBE
QOBF
O0AT
o0A3
QOR4
GORE

O0A7
00As8
(pla]atal
QORC
CGOAE
OORO
oORz
QOB4
O0BG
QOR8
QOBAQ

OORE
QORBRC
QOBD
0OC1
OOCS
oocs
0OCDh
00D
00DS

OBJ

CD2DOO C
Q7
07
07
a7
(=]

=3
7E
De30
FEORA
F8
D07
co

AF

D31

D319 -
D319
3E40
D319
SECF
D313
SEZDS
D319
c2

QD

OR

AZ4BAT4T
4B5E534D
20455252
LEDBZ2028
4CALELD
20414444

g

e =R

5ER

i61
162
163
164
165
166
1687
168
163
170
171

172
173
i74
173
176
177
i78
179
180

181

182
18%
i84
183
186
187
i88
189
190
i91
19z
193
124
135

196

1397,

198
199
200
201
202

o o

205

204
203

ASSEMBLER. VI. 0 PPLOAD PAGE 4

S0URCE STATEMENT

=#OUTEUTS P (AY=HEX VALUE IN UPPER NIBRLE (0O0-FO)
#CALLE tSURS
«#DESTROYS :A
SURL: CAaLL SuBz
RLE
RL.C
RLC
{
RET
o %

By s T S R S T T Ly 2
*3%

: #PROCEDURE
=*FUNCTION
:#INPUTS

t8UR2
:CONVERT ASBCII-HEX CHARACTER TO LOWER NI
: (HL)Y=POINTS TO CHARACTER =
#0UTPUTS t{A)=HEX VALUE IN LOWER NIBBLE
«#CALLS :NDNE
+*DESTROYS :8
SuB2: INX  H

Moy - A

aur T

CRI 10

R

SUI 7

RET

(QO-0F)

36 3 36 o 3 3 H 3K I 3 I3 K Fe B He W R Fe A W R I IR K F A A He e R e B PR

» ¥

" %

s ¥PROCEDURE = INUSRT

+#FUNCTION: INITIALIZE COMPUTER INTERFACE USART

INUBRT: XRA A
DUt LOW UBARTC
ouT LOW USARTC
ouT LOW USARTC
MVI A. 40H
QuT LOW UBARTC
mvI A. OCFH
ouT LOW USARTC
MV I A. 254
ouT L.OW USARTC
RET

s ¥

XTI ETELTITELEE LTSI SIS ST LS
*¥% : ‘
R

mEGCEE: DB ODH, OAH. * CHECKSUM ERROR (LINE ADD. ="

\\/\,;
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- BOURCE STATEMENT

Lo OBJ SER
OOD7 00
ooD8 3k 206 MSGEND: DR ~73TL.0DR.O
a0OD2 QD
QODA 00
207 e
208 » EL L TSI LT ELEIELELE TR LT L TR T ok Sk L R R R R F TR T 3
% '
209 %
210 END
JELIC SYMBOLS
CMD C 0000
ITERNAL. SYMEBOLS : -
DRED E Q000 GETNM‘ £ 0000 MESDUT E 0000
SER SYMBOLS
DRD E Q000 BUFBEG A O0CO “TBYTEL C Q063 CODEAD D 0002
ETNM £ 0000 HEUF D Q000 INUSRT C O0/A7 LABELL T 000C
ARBELR T 00zC LCI C 008E L.CmD G- 0000 MESOUT E 0000
S6CSE C QOORR MSGEND T QOD8 RBYTE D 0004 RMDS C 008%
UR1 T 0083 SUB2 C 003D UsarT A

0018 USARTC A 0019
SSEMELY COMPLETE. NO ERRORS '
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3I6-11 808078085 MACRO ASSEMEBLER. VZ.0

Loc

Q000
0002
O00%S
o008
OOOR
QODE
0011
o0il4a
0015
0016
0018
0018

QOLiE
0021

Q024
0026
0029
00zC

Q032

OoBJ

SEFE
CDOOBO
210080
220000
210000
220000
JR0000
3D

&7
ZEFF
FJE2O000

CDOOOO

CDAF OO0
CDOOoo
QE3IE

CDOOOO
216900
CDhOoO0o

210080

220000

m o m

mec mim mm

mom

n

g

@

W@ ~o B LR e

30

40

50

51

GEPROG  PAGE 1
SOURCE STATEMENT

$DABEWIDTH (80)

2 3 A e A W Ho K e Hoe He e e FeHe N W e T e W Fe I I e I He W K K W W e e e W I I KNS
% L *
. % MULTIPURPOSE PROGRAMMER *
. % . GANG PROGRAM COMMEND *
. % ) ) : E 3
+% PROG.ND 200-MM-70  DATE :26-06—1984 *
<% FILE 1 MPP708. 001 MODULE : PPPROG %
«% AUTHOR :E.DURMUS *
= 36 : ¥*

* FeF A K R K H R KK e R
% '

© NAME
) PURLIC

EXTRN
EXTRN
EXTRN

CSEG

o3 I K I F KW K H I KW AWK W IR KA

- GPPROG

ACHMND. MGTSOC

MDDYDS-BUFEEG.RDMBEB-EﬁEND,RDMEND
TRANAL., GETCH. CR. ECHO. MESDUT . BUFEND
PCOPY. CSMODE. SNDLED. MDYSOC. WAIT

R R e S I E R Y I Y R
» #PROCEDURE = MCMND S

D RFUNCTION  =PRO

=*OUTPUTS . sNON

GRAM EPROM

L *INPUTS  NONE

e
-

= #CALLS . :MODYCS. MBTSO0C. TRANAL.. GETCH. ECHO. mMESOUT %

= ¥DESTROYS - :ALL
¥ ’
ACHMND: - MVI
‘ CALL
LXI
SHLD
LXI
SHLD
LDA
DCR
MoV
Mvi
8HL.D
CaLL

CacL
CALL
mMVI
CaLL
LXI
CALL

.

A, OFEH :TRANSFER MASTER EPROM TO BUI
MODYCS

H. 8000H

BUFBEG

H.O

ROMBEG

EPEND

A

H. A

L. OFFH
ROMEND
TRAMAL

MBTOOC :GET WHICH EPROMS ARE PROGRA
WRAIT

C.*>*

ECHD e

H. GPERMBE

MESQUT

H. 8000H :PROGRAM SLAVE EPROMS FROM

BUFBEG
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Loc

O3S
0038
0039
003IA
0030
OO3ED
Q040
0043
0046
0043
Q04c

o04F
o5z
0033
0056
0057
005R
Q05R
DOSE

o061
0064

o0e9
O0&D
Q071
QO72

BLIC
SMND

(TERNAL

IFBEG
HO

SOUT
IMEND

N Y N

3D
a7
ieFF
i9

P

210000
220000
SR0G00
CDOOOO

CIO000

CDOOOO
CDOOOO
79
3C
J20000
3D
216500
CDhoooo

CDhOOoo
co

FD
F3

7 Fi

El

A47414E47
2050524F
47
o0

SYMBOLS
C 0000

0000
0000
QOO0

QOO0

mm prm

SER SYMEBOLS

SYmMBOLS

11X

I

m mom n

i

I m

mmao

MACRO

- BER

b S
=
S4
595

56
a7
o8
39
&0
61

63
&4
63
&6
&7
&5
69
70
71
73
74

73

76
77
78
79
80
a1

. 83
84

83

86 .

a7
88

&9
20

MGTS0C

BUFEND
EPEND

MODYCS
SNDLED

RSSEMEBLER

. VE0 GPPROG  PAGE =
SOURCE STATEMENT

LDA EPEND

DCR  -@

MOV D.A

MVI £ OFFH

DAD D

SHLD  BUFEND

LXI H. O

SHLD ROMBEG

LDA CSMODE

CALL  SNDLED

JMp BrOPY
;****%*****************************************
" 3%
« * PROCEDURE : METSOC
- *FUNCTION :0RTAINS WHIC EPROMS ARE PROGRAMMED
«*INPUTS  :NONE
-%*0UTPUTS  :NONE
. %CALLS : GETCH. ECHO. MODYCS
+*DESTROYS :ALL
MGTSOC: CALL GETCH -

CALL ECHO
mov AR.C

INR A

8TR CSmoD=
DCR A

LXI H. MGETEL
CALL MDYS0C
CAL.L MODYCS
RET

MBETBL: D

H W 5 3R

e ye 1w

GPRMEG: D

QO4F

(W

0000
GO0
QOO0

QOO0

mmimm

E OFDH. OF9H. OF 1H. OE1H

AT EL L EELEL LTI LTI EL LTS LS EEELETE L L L T L2 T T
B - 'GEANG PROGT O
ND

CR £ Q000 CEMODE E 0000

BGETCH E 0000 MDYSOC E 0000

COPY  E Q000 ROMEBEGR E 0000

TRANAL E 0000 WAIT E 0000



I1S-11 8080/8085 MACRO ASSEMRBLER. V2.0 GPPROG pPaGE

MND 0000  BUFBEG 0000  CR

C E Q000 BUFEND E E Q000
MODE E QOOQ ECHD E 0000 EOEND £ 0000 BETCH E 0000
RMSE C 0063 mDYSOC E 0000 MESOUT E Q000 MGETBL C 0065
i TSOC T QO4F MODYCS £ Q000 PCORY- E QQO0 ROMBEG E 0QOOQO0
MEND £ Q000 SNDLED E 0000 TRANAL E E 0000

OO00 WARIT

SEMBLY COMPLETEZ. NO ERRORS



MB0 MPESOA. 001 NOOBJECT PRINT(:LP:z)

I6-II 8080/8085 MACRO ASBEMELER. VI.0

GPPVER PAGE i

Loc - oOBJ SER SOURCE STATEMENT
i SPABEWIDTH (B
2o *******************%******************%********
3 % ‘ *
4 % MULTIPURPOSE PROGRAMMER *
5 % GANG PROGRAM VERIFY #*
& 2% : ¥*
7 o2¥% PROG.NDO =200-MM—-BO DATE :2&.06. 1943 *
8 «% FILE MPRBOR. 001 MODULE: PPPROG *
9 % AUTHOR :E.DURMUS *
10 =% *
DAL T T I T T LT L EL XL ST L R R TR ORI AR A RO X TS
12 =% ‘
i3 NAME - BPPVER
14 =
i35 PUBLIC BCMND
16 -
i7 EXTRN MODYCS. BUFBEG. BUFEND. ROMBEG. ROMEND
i8 EXTRN EPEND. TRANAL.. BETCH. ECHD. CBEMODE
i9 EXTHRM PVERF.WAIT
=20 -
21 CBER
P R L LR R T R R R T R TR R R S S T L T T X
23 «%PROCEDURE :BCHMND C
24 «#FUNCTION :VERIFY MABSTER EDPROM WIT THE SLAVES
25 = %INMPUTS : MONE
26 x0UTPUTS : NONE
27 =*CALLS :MODYCS. TRANAL.. GETCH. ECHD
28 «x%DESTROYS :ALL
29 % "
QOO0 3EFE 30 BCMND: mMVI A.OFEH TRANSFER MASTER EPROM CONTEN
o0z CDOOOO £ 3i CALL MODYCS = TO BUFFER
0005 210080 32 LXI H. 8000K =BUFFER STR ADR=COOO0OH
Q008 220000 £ 33 SHLD BUFBEG
QOOR 210000 34 LXI H. O (ERPROM STR ADR=0000H
QOOE 220000 E 35 SHLD ROMBEB
0011 JA0000 E 3 LDA EPEND CALCULATE EPROM END ADR FROD
oOi4 3D 37 DCR A sTYPRE
0015 &7 =8 maV H. A *EPROM =ND ADR EQU (B)=TYPE -
O0il6 PEF 39 MVI L. OFFH = (C)=0FFH
Q018 220000 = 40 SHLD ROMENMD )
ODIB CDOOOO E a4i CALL TRANAL = TRANSFER MASTER EPROM TO BUF
42 = ‘
QO1E TDOOOO by 43 (AT BETCH *GET WHICH EPROMS ARE VERIFIE
G021 CDOOOO E a4 CALL ECHO WITH THE MASTER
0024 79 45 MoV A.C
0OZE 30 a6 INR al UPTADE FLAGS
QOZE IZ0000 E a7 5TA CSMODE
48 =
0029 CDOOOO =) 49 CaLL WOIT
00ZC 210080 50 LX1I H. 8000H «BUFFER STR ADR=COOOH
QO2ZF 220000 £ 51 SHLD BUFBEG
0032 ZA0000 E 52 LDA EPEND
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LOC

0035
0036
0037
0033
OO3A
Q03D
0040
0043

BLIC
MND-

TERNAL SYMBOLS

FEEG
END
MEEG

ORJ

3D

57
1EFF
19
220000
210000

CIO000

SYmBOLE

C 0000

E Q00O
E Q000

ER SYMEOLS

MIND
HO

ERF
IT

SEMELY

alalala
Q000
Q000

Q00

mrmme

m

M

COMPLETE.

MACRD ASSEMBLER. VE.O GPPVER PAGE =
SEQ SOURCE STATEMENT
3 DCR A
S5a mov D.A
55 MVI E. OFFH
56 -DAD D ’
57 SHLD BUFEND «BUFFER END ADR=COQO+TYPE -~1.
58 LXI H.O
59 SHLD ROMBEGS :EPRDOM STR ADR=0OH
&0 Jmp PVERF VERIFY ALL OF THEM
&1 - -
EE IR XTI LTI LT ST ELIEILILILSLTESE T L L EEELTEL L S TE ST LT LT T
&35 =
64 END
BUFEND E QD00 CSYiODE & Q000 ECHD E QOO0
BETCH E Q000 Manycs E 0000 PVERF E Q000
ROMEND £ 0000 TRANAL £ 0000 WARAIT E 0000
BUFBEG E 0000 BUFEND & Q000 CeMODE E 0000
EPEND E 0000 BETCH E 0000 MODYCS E Q000
ROMBEG E QOO0 ROMEND £ Q000 TRANAL & 000C

NO ERRORS



iboUdeld LlInaEr Vool LIMVUREL DY s .

JrLLINK =F4=MDN859.DBJ,=F4=MDNBSB.DBJ,:FAIMBNBSC.DEJ,=F&3WDN&JJ g, &

4 s MONBSE. ORBJ, :F4:MONSSE. ORJ, :F4 :MONBSH. OBJ, :F4 sMONBET. 0B, r+uMDPHUﬁ oBJ,
T4 :MPPO1A. ORJ, sF4:MPPLOA, ORJ, tF4:MPRLLA. OBJ, tF4MPPZOA. OBJ, tFatMPPI0A. OBJ,
“4:MPPI1A. DBJ tF4sMPPAOA. OBJ, :F4:MPP70A. OBJ, sF4sMPPAGA. OBJ, & .

43 MPPGHH OBJ TO :F4: MPPMDN LNh MAP PRINT (: LP )

{ MQP OF MODULE MPPMON
[TEN TO FILE :F4:MPPMON.LNK
JLE IS NOT A MAIN MODULE

1ENT INFORMATION:
T STOP LENBTH REL NAME

Fo4H B CODE
7CH B DATA

JT MODULES INCLUDED: . ,
4 :MONBSA. OBJ (MPPBSA) ; r
4:MONBSB. OBJ (MPP&ESE)

4 :MONBSC. ORJ (MPPBEE)
4:MONBSD. OBJ (MPP8SD)

4 :MONBSE. OBJ (MPRBSE)
4:MONBSG. OBJ (MPRBSE)

4 :MONBSH. OBJ (MPPBSH)

4 sMONBEI. OBJ (MPRESI)

4 :MPPOOA. OBJI (PPMAIN)
4:MPPO1A. OBJ (UTMAIN)
4:MPP1OA. OBRJ (PPPROBG)

4:MPPR11A. OBJ (UTPROG) -

4 :MPPZOA. OBJT (PPVERF) ‘

4:MPP3I0A. OBJ (PPTRAN) -
4:MPP31A. OBJ (UTREAD)

4 :MPP4OA. OBJ (PPCOMP)
4:MPP70A. ORI (GPPROG)Y .

4:MPPBOA. OBJ (GPPVER) .
A'MPPGOQ DBJ(pPLDHD) e N

ESOLVED EXTERNAL NAMES:
MD - REFERENCED IN :F4:MONBSA. DBJ(MPPBQQ)
MND — REFERENCED IN :F4:MPPOOA.(OBJ(PPMAIN)



L4 WG L kWl M LN Ve B LINVULINELY Y
PV:LOCATE fF4:MPPMON. LNR TO :F4: MPPMDN LGC DATA(O7000H) CODE (QOOOH) MAP &'
JBLICS PRINT (:L.Ps ) CDLUMNS(J)

4DL TQBLE OF MODULE MPPMDN
) FRDM FILE :F4:MPPMON. LNK
ITEN TO FILE :F4: MPPMDN Lac

JE{TYPE SYMEOL ‘ : _VALUE TYPE SYMEOL

iH PUER PORTAL o R 0009H PUB PORTAZ
ZH PUR  PORTEL _ S © O00AH PUB  PORTERZ
3H PUR PORTC1 o O00BH PUR PORTCZ
OH PUB PRI o Co : O010H PUB  USAERTL
DH PUE CR . © QO08H PUB  DDRIN
-H PUB  DDROUT S S 0O008H PUB DISALL
H PUE  ENAH ~ S O009H PUB ENAL
94 PUB  ENCS o . 0000H PUB  ENDATI
44 PUER  ENDATO k : C0028H PUE  ENLED
AH PUB LF - « : ~ 00D2H PUB  ERROR
7H-PUE  EXIT , IR ' OOA4H PUB  GETCH
OH PUEB  MONINI ; ) , 01144 PUB RTAE ‘
3H PUE . ACMD - ‘ . L _ O133H PUR  DCMOS
CH PUB DCHMD - S - 012CH PUB  DSUE
AH PUE  FCMD j : 0156H PUER  GCMD
DH PUR. ICMD - S 7 01A3H PUB  DCHMD
94 PUB  SCMD : O1FBH PUB  TCMD
EH PUR ECHD . Q45CH PUB- ADRD
CH PUR CI C 03SEH PUER CO

EH PUE CROUT : ' 0IFBH PUB ECHD
iH PUE BETCH L B “0418H PUER  GETMM
8H PUE  MESDUT : - 0461H PUB  NMDUT
CH PUE PTSER : 035CH PUB  SPCOUT
6H PUER  TRLSER - OS3IEH PUR  BREAK
IH PUE  CNVEN , > 0O49CH PUB  FRET
EH. PUE BETHX S , © O4CEH PUR  HILO
OH PUE RSTTF , © Q4BEH PUE SRET
4H. PUR  BTHFO © Q4FAH PUB  STHLF
EH PUEB VALDG o : , 05294 PUR VALDL
7H PUR DISCLR : e - 0534H PUR  DISREF
4H PUE KEYBOR ~ R . 0B61H PUB  INTTIM-
2H PUB  ERRMSE o o OE74H PUR  WMPPMON
CH PUB  MSGFIN . ‘ 0B864H PUB  DEL1M
H PUB  BETTYP L - . 0847H PUEB  MDYSDC
FH PUER MODYCS - e 08A1H PUER PCSTEL
BH PUE PDRTEL C 08ZEH PUE PEETSC
IH PUB CRWAIT g - - 096DH PUR GETADR
DH' PUER  PCHMND : : . O8BFEH PUB  PCOPY-
S5H PUR  PVERF g S OBICH PUR GETDAT .
DH PUR PRPREP ' OAR4H PUR PEPRDG
9H PUB PRBVERF . ORO4H PUER  PGPRREP
7H PUE  PINBYT ' ‘ © . 09CEH PUB  PMOTAL
EH PUB  PNOBYT L - 037FH PUEB PROGAL
EH PUB.  SNDADR - , : OB3ZSH PUR SNDCS
CH PUE SNDDAT : " OR4SH PUB SNDLED
9H PUE  SNMADR : OB7FH PUB CCMND
IH PUE DISERR : , OEARBH PUR VERAL
8H PUB  VMOTAL : ' OC3I7H PUB- WALT
8H PUB  TCMND OCAZH PUB  THEETSC
IH PUR  TRANAL ~ ‘ OCFFH PUB REPRED
OH PUR REREAD . OCD7H PUEB  RERDRT
BH PUER REMBYT o ‘ ODO9H PUB  RMBRPRE
AH PUB RMERED . . © QCBEH PUB STNDEY

TR TR T I T TN TS ) : : OD70H BUIR  GOMND



‘5H
GH-

,8H
SAH

.DH

BH
1 DH
EH
5
 EiH

»IH

EH
,2H

s EH

PUB

pUE -
PURB

pPUB
PUR
PUR
PUE
PUER

PUE
PUE

PLIB

PUR

PUR
PUE

Lemp -

LEAVE"
PSAVE

SBAVE

TEMPI

‘DISEUF
KEYEUF
EUFBEG

CSMODE
FCMEUF
PCSRUF
POREUF

- ROMBEG

TYPRE

ATIBFIED EXTERNAL (0) RCMD

ATISFIED EXTERMAL (1) SCHMND -
ERENCE
"ERENCE TO UNSATISFIED EXTERNMAL(1) AT O&FBH

TO UNSATISFIED EXTERNAL (0)

IORY MAP OF MODULE MPPMON
D FROM-FILE $F4:MPPMON. LNK

TTEN

TO FILE

SF4SMPPMON. LOC

ULE I8 NOT A MAIN MODULE

RT

Wk
GH-

IOH
'CH

CSTOR LENGTH

OFO3ZH  FO4H

QOFOFH - GH
7078H 7CH
FEEFH 8644H

REL NAME

B CODE
E STACK
E  DATA
2

MEMORY

TOZEH

7OI0H

7030H
TOICH
STO4LEH

7058H
70O59H
70E0H
7074H
7073H
707:32H
7071H
70E4H

AT OOF4H

PUER
PUE
PUE
PUR
PUE

PUR

PUB
PUR
PUB
PUB
PUE
PUR
PUR

RBRKFL
METAK
SORTH
TEMD -~
DOLONT
DISCNT
KEYFLBG
BUFEND
EPEND
PCOUNT
POTYPRE
PRTYPE

"~ ROMEND
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