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SYSTEM OVERWVIEW

The Micromodule—-8S, hereafter referred to as M-85, is an
8083 based microprocessor trainer. It has a 24-Key
Keyboard, a é-digit display, and 3 programmable input/output
registers. Only a 3 voit power source capable of delivering
.S Amp is required to operate the MM=8S5, The MM-83 Kit can
be assembled in as little as 1 hour.

The MM=-85 has the capability of performing the following
operations:

® Writing program steps or data into R&M
® Reading the contents of memory
@ Executing programs

® Single stepping through the execution of a program
and examine the registers at any point

@ Setting up to three breakpoints

® Setting user definable software interrupt vectors

MM—-8S SPECS

CENTRAL PROCESSOR

CPU: 88834
Instruction Cycle: {.3 Usecond
Tey: 338ns '

MEMORY

EPROM: 8755 2K-bytes 8888-87FF Monitor Program
RAM: 815% 25é-bytes 08808-088FF Monitor area
8185 i1K-bytes 1488-17FF User area

INPUT/QUTPUT (1/0 Connector)
Parallel: 8155 22 lines
Serial: SID/SOD on the 8083
Interrupts: RST 7.5

RST 4.5

INTR
Powesr: VUcc & Vss

SOFTWARE
Moni tor: Preprogrammed 8755
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SaSSEMBLY INSTRUCTI ONS

Oraanize
Befors starting assembly, it’s a good idea to organize your
workplace. You should have room to accommodate this

document, your tools and soldering iron, the circuit board,
and the various parts.

The following tocls will be needed to assemble the MM-85:

Needle-nose pliers

Small diagonal cutters

Screwdrivernr

Soldering iron ( <35 watts > with a small tip
Rosin—-core solder

As you unpack the parts you should identify each part and
check it off the parts list. Don‘t handle the devices
shipped on the protective anti-static material; static
di scharge may damage these MQS devices. :

Report any missing parts before assembly begins.

Assembl ¥y Technigues

You should follow these steps to produce a professional
quality circuit board: '

{., Measure each component’s fit. Bend all component leads
wi th your needle nose pliers carefully to make the part
fit exactly the way you want it to and no undue stress
is placed on the component.

2. Orient each componenf 0 that any valuye designations may
be read easily. Bend the leads slightly to hoid the
component in place.

3. Do not trim the leads before soldering;

4. Do not solder components until you have been instructed
to do so. Solder on the bottom of the PC board only.

5. Be sure your soldering iron is clean and tinned. The
iron point should contact the PC board and the lead
simul taneously. Touch the opposite side of the lead
with the solder only long enough to melt a very small
amount of solder and allow it to flow around the lead
and onto the pad. Be careful not to let solder flow to
adjacent pads. ‘

é. 1¥ any solder connection is not shiny with solder spread
smoothly around it, then reheat with the iron. It
should not need any more solder.,

7. Clip of excess leads as close as possible to the board
after it has been soldered.
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ASSEMBLY PROCEDURE

Refer to Figure 1 and the PC béard to match component
designations.

i. 1C Socket Installation

Insert each IC socket and align its notch with the notch
indicated in the legend for each socket.

a. 4B pin at IC-t, IC-2, and IC-3.

b, 18 pin at 1C-4 and IC-6.

c. 16 pin at IC-S, 1C-7, and 1C-8.

d. 14 pin at 1C-? and all LED’s ({ through é&J.
Inspect all sockets to make sure each is oriented
properiy. Solder the socKets to the PC board.

2. Resistor Network

Each resistor network is inserted with its pin | (dot>
occupying the upper left hole of the mounting location.

a. 220 resistor pack at RP-1 (designated 229> .

B. 3.3KN resistor pack at RP-2 (designated 332>.
Recheck locacion of pin 1. Sélder resistor packs to PC
board.

3. Resistors
Mount flat against the PC board.

a. 22KN, 1/4W, 1/2/ at Ri.

° -]
4, Capacitors
a. 28 pF disc (designated 22K) at cz2.

b. .1 BF (designated 184> at all other
locations Ci, C3 to Cil.

Solder resistor and capacitors. Trim excess leads.

S. Header Connector

.a. Install 34-pin connector at location labeled I/Q
connector. Open side of the connecter faces the top
edge of the PC board.




b. Install optional 34-pin connector at location
labeled Buse connector. Open side facing the top
edge of the PC board.

Solder header connector(s).

4. Crystal
2. Solder &.144 MHz at XT-! (bottom lead onlyy.
b. Solder the short jumper lead from the top of the

crystal to the top of the PC board, as shown in
Figqure 2.

JUMPER WIRE s

Lag——CRYSTAL XT-L

'/ —d ' ”~
REMOVE SOLDER ;
MASK AT THIS /Q; r
. POINT ~
. e
FIGURE 2

7. Push buttons

Insert theAcomponents into locations specified and solder.
a. Alpha-numeric Keypad to TP-1.
b. Alpha Keypad to TP-2.

c. Reset Key to Si.

8. Power Terminals
a. Red banana jack at Vcec.
b. Black banana jack at Vss.
Orient the solder tabs parallel to each other and tighten
the retaining nut.,
9. Protection Circuit
Reter to #igure 3.

.a. Connect anode side of dicde Di through the black
(U=a) hanana iack evelet and solder wire end to the



PC board at hole,

b. Connect cathode side of diode DI through the red
(Jce) banana jack eyelet and solder wire end to the

PC board pad.

1 wires are too short use additional wire leads that have
been cut from other components.

BLACK JACK

RED JACK
FIGURE 3

18. Installation of IC’s .

Install IC’s into their appropriate socKets with respect to
the alignment notches. Be careful not to handle the
MOS devices. A static discharge could damage the device.

Component Location
8085 | 1C-1
8755 1c-2
8135 1C-3
8185 1C-4
. 74LS138 1C-5S
UDN&1 1 8A IC-6
74L.814S 1C-7
7415138 I1C-8
‘ 74LS18 . IC-9
MANZ744‘ s LED 1 thru LED &

The MAN74A’s are insertéd with the decimal points to the
right. Recheck all IC’s. Make sure each IC is oriented
properly and no pins are bent underneath the IC.
11. Final Assembly
a. Apply label to cover.
b. Apply label to inside cover.
c. Align the two mounting clips with the mounting screw
hoies on the PC board and install on the inside lip
of the case. May be pressed on with a pliers.

d. Aphly 3M fasteners to bottom of case (if desired).

e. Attach PC board to case with 2 #8 screws.



TEST PROCEDURE

1 .

(0]

4,

Apply +5 Vdc power. If you use a variable supply, be
sure to measure the voltage first.

Press the RESET button; the display should indicate *-

L]
ce

Press the Keys indicated below and observe the disp]ay.
Check that all segments light up. :

KEY DISPLAY
w - -
8 .8 -
8 88 --
8 888
8 8888 88

Test each command Key. Press RESET, command Key, and
check display with the following table:

KEY DISPLAY
w - -
X - -
S - -

D 88Aé PC
8 - -9
R -

P -
L -

Test each hex Key. Press R, W then hex Kers:

EYS DISPLAY

c : 438C xx
D 369D xx
E

270E xx
F 18BF xx

The xx display is not important.

Run the memory test contained in the Monitor program by
pressing . R, X, 8588, X. The display will blank out for
approximately S seconds then display " -=" if¥ the
memory is good. [f the memory is bad it will display
*"85ib P.C.". . 14 bad memory is indicated, press X once
for actual data sent to memory shown in the two left
most display digits. Press X again and same two diqgits
now display the data read from memory. Press X twice to
display the address of the bad memory location (from the
HL register).




OPERATION
FUNCTIOM KEYS

RESET~- separate Key in the lcwer left hand corner.,  Restarts
the meni tor.

R- restart, reinitializes the keyboard sequence.
W- write (read) command.

¥- store and increment, run, and step.

S- single step.

g8~ breakpoint.

D- display stack.

P & L- user defined interrupts.

LOADING A PROGRAM OR EXAMINING MEMORY

1. Press R or RESET to reinitialize.

2. Press W to indicate a write command.

3. Key in a 4 digit starting address. The user RAM
area is from 1408 to 17FF. The data presently in
that location will be displayred.

4. Key in a two hex digit data brte to be stored in
that location,

S. Press X to actually enter the data.

4. Repeat steps 3, 4, and S unti) the program has been
entered.

RUNNING A& PROGRAM’

{. Press R or RESET to reinitialize. *
2. Press X to indicate a run command.

3. Enter a 4 digit starting address.

4, Press X again toc begin program execution.

SINGLE STEP

Single step is used to execute individual instructions
for the purpose of debugging a program. One instruction
at a time may be executed and then each register may be
examined.

1. Press R or RESET. :

2. Press S and enter the starting address.

3. Press X. One instruction will be executed. Each
successive time X is pushed at this point will
display the contents of the registers until ali
‘registers have been displayred.

4, Press S to execute a new instruction without
examining the registers.



BREAKPOINT

Breakpoints are used similarly to single step except
that complete blocks of instructions may be executed.
The program will run up to the inetruction in which a
Breakpoint was set. Up to 3 breakpointz may be set.
After reaching a breakpoint, the breakpoint is removed.

l.

Press R or RESET.

Press B. Two dashes and a digit 8, 1, or 2 will
appear depending on how many breakpoints have
already been set.

Enter the address for the breakpoint te occur and
press X.

Repeat steps 2 and 3 for another breakKpoint.

Now execute the program as usual. When the
breakpoint is reached the program will halt and
display the contents of the P.C.
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" User Accessible Subroutine

HLFORM=-012F Hex -

DSDATA-Q0144 Hex -

‘SCAN-OISB Hex -

INPUT4~01C9 Hex -

INPUT2-01EQ Hex -

This subroutine will format a binary character in
Register A to a display character and then store
it in the Display Buffer.

Enter subroutine with character to be displayed
in Register A and storage location HLDISP pointing
to Display Buffer.

Registers A, H, L & Flag will be destroyed.

The data pointed by H & L Registers is formated
by this subroutine and stored in the Display
Buffer. ‘ :

Enter subroutine with Registers H & L pointing to
the data to be converted to a display character
and storage location HLDISP pointing to Display
Buffer.

Registers A, H, L & Flag will be destroyed.

This subroutine will scan, debounce and decode
keypad. In addition it will display characters
and refresh the LED display. '

Enter subroutine with display characters in

Display Buffer. The subroutine will then display
the characters on the LED's. It will return from
subroutine when any key is pressed. When return-
ing, the binary representation of the key pressed

» .is in Register A.

A1l registers are destroyed.

This subroutine will input, display and return
with four characters in Registers H & L. Four
characters typed in on the keypad are converted
to display characters and displayed on the LED's.
Also, inputted characters are converted to binary
and on return from this subroutine the binary is
in the H & l» Regi-ters. :

On entry to subroutine no set-up is needed.
A1l registers are destroyed.

This subroutine will input, display and return
with two characters in Register A. Two charac-
ters typed in on the keypad are converted to a
display character and displayed on the LED's.
Also, inputted characters are converted to binary,
and on return from this subroutine, the binary

is in Register A.

On entry to subroutine no set-up is needed.

A1l registers are destroyed.




i{ \ INFROM-022A Hex -

.

CONHEX-024D Hex -

DISREG-02EQ Hex -

MEMTEST-0500 Hex -

The data in the input buffer (INBUFF) will be
converted from input characters to binary. This
subroutine will convert either two (2) or four
(4) characters, with character count stored in
DGTCNT.

Enter subroutine with characters to be converted
in the INBUFF and character count in DGTCNT.

Subroutine will convert two input characters into
one byte in Register A, or four input characters
into two bytes in Registers H & L.

Registers A, B, H, L & Flag will be destroyed.

This subroutine provides a search function of a
three-dimensional table.

Enter this subroutine with binary characters in
Register A and it will return with display
characters in Register A and in Display Buffer.

Storage location HLDISP must contain current
location of Display Buffer.

Registers A, H, L & Flag will be destroyed.

The CPU registers will be displayed. Upon entry,
the Address portion of the LED display will show
the Program Counter contents. On each depression
of the "X" command key anoiher register pair will
be displayed. Each register pair is indicated
by a two-letter designation in the Data portion
of the LED display. '

Test routine to test 1K RAM at location 1400 Hex.
No set-up required on entry.

A1l registers are destroyed.

If error is found location is displayed by entry
into DISREG subroutine. P.C. will contain*loca-
tion, Register A contains data from RAM and
Register B contains data that RAM failed. on.

On end of memory test the LED test will be
executed. Also see Step 6 of test procedures.



LEDTEST-0530 Hex - This routine will test the student I/0 ports by
turning on every other LED (see Step 6 of test
procedures).

No set-up required on entry.
Only Register A is displayed.

DISPLAY-0560 Hex - This subroutine will display the contents of
Register A in the data portion of the LED
display for approximately one second. The

display is cleared on entry to and return
from this subroutine.

On entry data to be displayed is in Register A. .
A1l registers are saved and restored by this
subroutine. . -

GET-05A0 Hex - when this subroutine is called, a decimal point
is displayed on the left-most LED digit. This
indicates that any key may be pressed and value
of the key is returned in Register A.

No set-up is required.
Registers A and Flag are destroyed.

CLEAR-05B2 Hex - This routine will clear (blank) the LED display.
No set-up is required.
No registers are destroyed.

FIVE@S-05C1l Hex - This subroutine is a 500 microsecond delay.
' No set-up is required.
No registers are destroyed.
BEEP-0500 Hex - This subroutine will produce a 1 kHz tone on the

$.0.D. pin of the student I/0 (DIP-B, Pin 14) for
approximately half a gecond.’

No set-up is required.
No registers are destroyed.
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18885 MONITOR V7.15

!COPYRIGHT (C) 1982

'EELL & HOWELL EDUCATICN GROUP

JAUTHOR RICHARD C. AUBERT

'!DATE 83/88/83

b

{MONITOR 1/0

DRA EQU a6H ;18755 DATA PORT A

ORB: EQU g1H 8755 DATA PORT B

ODRA:  EQU B2H }8755 DATA DIRECTION PORT A
DORB: EQU 83H 18755 DATA DIRECTION PORT B
CSRi: EQU B8H 13155 DaTA_COMMAND / STATUS REG.

TIMERL: EGQU aCH 18155 TIMER PORT LOW BYTE
TIMERH: EQU 80H 18155 TIMER PORT HIGH BYTE
IMONITOR RAM LOCATIONS

BEGIN: EQU 88@8@H  ;START OF MONITOR

USRCSR: EQU @8FFH  ;USER CSR

DIGIT: EQU . @8FEH  }KB DECODE_CHAR.STORAGE
DSPBFA: EGU @8FDH  :DISPLAY ADDRESS BUFFER
DSPBFD: EQU a8F8H  :DISPLAY DATA BUFFER

INBUFF: EQU 88F3H  ; INPUT BUFFER

HSAVE] : EQU @8FBH  :SAVE AREA | FOR H&L

HSAVE2: EQU @SEEH  SAVE AREA 2 FOR H&L .
HLDISP: EQU @8ECH  :DISPLAY POINTER SAVE AREA
DGTCNT: EGU 3SEBH  iSAVE AREA FOR COUNTING DIGLTS
DIGIT2: EQU @SEAH  IKB DECODE_CHAR. STORAGE AREA
STKPT: EQU @8ESH  :POINT TO TOP OF STALK IN S/S
KSAVE: EQU 88E&H  ;POINT TO BOTTOM USER STACK

NOBKRG: EQU @8E2M  iNO. OF BREAK POINTS & BUFFER
INTERF: EQU @8EIH  3S/S INTERRUPT FLA

STACK: EQU @8C8H  ;START OF STACK -

JUMP ADDRESS: HERE

FOGR INTERRUP UECTORS
SERS: EQU 88DCH RST 7.5
USER3: EQU 28DSH  ; RST 6.5 .
USER3: EQU 88D&H  ; RST &
USER2: EQU 88D3H RST 5.5 NOT SUPPORTED
3 IN HARDWARE .
USER1: EGU 2808H RST S
{USER DEFINED VECTORS _
(SERP: EQU B8CCH 3 INITIALIZED IN
USERL: EQU 99CSH  ;START OF MONTOR
USERR: E@QU 88C4H :TO A JUMP TO COMMD
IMONITOR INTERRUPT VECTORS
RST1: -EQU BCFH sUSED FOR BREAK POINT
UTIMER: EQU {INIT. TO A JUMP TO DISREG

938C3H

g T T TR T L R R bl baf b cheiaialabel
IF ANY CHANGES ARE MADE BEFORE ‘DISREG’ ROUTINE, *
ZND. BYTE IN ‘UMOUVE’ (838BH) MUST BE CHANGED TOQ *

REFLECT NEW LOCATION OF ‘DISREG’ ROUTINE. *
HRRRARREERRARRRRERRRERAERRRRRARE R EREERERFRRRRLXRRREKR

*
»
*
»
RST-7 USED TO RETURN TO COMMAND MODE(WARM START)
RST-9 USED TO RETURN TO MONITOR (COLD START)
TRAP USED FOR S/S OR BY USER.(INSERT JLMP
L INSTRUCTION AT UTIMERD

COMMAND KEY DECODE HEX VALUE
8H

BB S LS WS WEE NS Ve M0 we el B

: i H

: EQU 11H {USER DEFINED

i: EQU - 12H {USER DEF INED

: EQU 174 {USER _DEFINED

: EQU 13H - sWRITE / READ

i: EQU 14H :BREAK POINT
™~ =13 TQINR B QTER



/

3316

D1: EQU 1 éH ;DISPLAY CPU REG.
; MONITOR STARTS AT LOCATION 8 HEX
}

0

PROROCERIRPIG®

APIPPRORO®

166 ORG BEGIN
L4089 31C0A88 START: LXI SP,STACK
a3 C27360 JMP IiNITIZ
PaAs A9 NOP
4587 86 NOP
3908 FS INTB:  PUSH PSW s SAVE ALL CPU REG.
aga? CcS PUSH B oN INTERRUPT FROM
3804 DS PUSH ) {BREAK POINT.
4BGE ES PUSH H
30@C 21FCFF X1 H,@FFFCH .SAVE STACK POINTER
ABGF 39 D SP SPOINTING TO WHAT IT
2318 ES PUSH H IWOULD BE AT END OF STACK
3811 EB XCHG
9312 29 DB 20H s"RIM INSTRUCTION®
4313 FS PUSH PoW
3014 219E00 LX1 H.BOBEH ;POINT HaL TO PROGRAM COUNTER
8817 39 0AD sP 1IN STACK
3918 CD4888 CALL MODPC .
. RESTORE ALL CPU REG. ON RETURN_FRCM INTERRUPT
; ( BREAK POINT & SINGLE STEP)
918 F1i RESREG: POP PSW
a1C 38 DB 39H s*SIM INSTRUCTION®
aiD El POP H ! pUMMY POP FOR STACK POINTER
@1E El POP H !PLACED ON STACK
GiF D1 POP D
929 C1 POP B
@Zi Fi POP PSW
@22 09 NGP
823 C% RET
924 C3C398 INTSS: JMP UTIMER ;VECTORED JUMP ON S/STEP
: INTERRUPT
@27 00 NOP
828 C3D808 RSTS: JMP USER1 sFOR ALL_USER_OPERANDS
228 40 NOP !SEE USER INTERRUPT.UVECTORS
a2C C30388 RSTSS: JMP USER2
@2F 08 NOP
6338 C3D488 RST&:  JMP . USER3
2933 28 NQP
8334 C30998 RST4S: JMP USER4
2837 09 NOP
3938 C38A88 cOoM: JMP COMMD  ;WARM START ON RST-7
9838 99 NOP
aA3C C30Caes RST7S: JMP USERS
2a3F 98 NOP
. ! BREAK POINT ROUTINE .
. 9
@48 EB MODPC: XCHG -
841 22E488 SHLD BKSAVE ;BACK-UP USER’S PC REG.
44 EB . XCHG :STORED IN STACK
@45 22E808 : SHLD STKPT
@48 28 DCX H
249 Sé MOU 0,M
@da 28 . DCX H
948 SE MOU E,M
@4C 18 - DEX )
@40 73 MOU M,E
@4E 23 INX H
@4F 72 MOV M,D
@58 28 DCX H
@S1 22EE@S SHLD HSAVE2
854 21E288 LX]I H,NOBKRG
@57 7E MOV AM sDECREMENT NUMBER IN
653 47 MOV B A tBREAK POINTER COUNTER
959 3D DCR A
854 77 M M,A $RETURN USER‘S INSTRUCTICN
958 23 INIX H !STORED IN BUFFER TO USER’S
85C 7€ MOV A,M : PROGRAM -
5D EB XCHG
@SE 77 MOV M,A
a85F XCHG
gaé8 {1E388 LX1 D,NOBKRG* |
00463 STEP: INX H sMOVE STORED USER’S
8044 7E MOY A,M s INSTRUCT 10N
9845 EB XCHG :TO TOP OF BUFFER
cass 22 A L
2947 22 g
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. LHLD BKSAVE ;L0AD H&L WITH BOTTOM OF
é@Eégs XCHG !STOCK AND MOUE IT TO D&E '
£38AB83 JMP DREG 150 DISPLAY CPU REG.

I INITIALIZATION ROUTINE (COLD START)
3EFF iNITIZ: MUI A,8FFH ;INITIALIZE 8755 1/0 CHIP
0393 ouT DBRB {PORT B - BITS 4-7 ARE INPUTS
3647 M1 A B7H  IPORT A & PORT B - BITS 8-2
D382 ouT DORA !ARE OUTPUTS
348C MU 1 B, dCH
110308 <1 0 UTIMER;MOVE RST 7 (FF) TO USER
218883 LX1 H’ UMOVE ;DEFINED SUBROUTINES
CDE7928 CALL MOUE
AF . XRA A ;MOVE ZERQ TO # OF BREAK POINTS
32E298 STA NOBKRG

:COMMAND ROUT INE
31Ce88 domMMD:  LX1 SP,STACK; OUTPUTS PROMPT INDICATION
AF XRA A !AND SCANS KEYPAD FOR
32E188 STA INTERF  ;COMMAND KEY
CDDFa9 CALL MQUE 1
CD5B8 { cALL SCAN
FEL3 CPI W
CAF 208 Jz WRITE
FELS CPI S
CAS%83 J2 SINSTP
FEL1& CPI D1
CCEAB2 €2 D1SREG
CASABa J2 COMMD
FE1Q cPI X
CA&502 J2Z EXCUTE
FEI4 CP1 B1
CA7AB2 Jz BRKPT
FE12 . cP1 Ll
CACS98 - : Jz USERL
FEI 1 CPI ) -
CACLAS J2Z- USERP
FEI7 CPI R
CAC488 - J2 USERR .
84086 ERROR: MUI B,86H __ ;IF _NOT A COMMAND KEY
11F898 LX1 D DSPBFD; DISPLAY ERROR MESSAGE
21AB63 X1 H, ERRMAG
7€ ERROR1: MOV AM sTOQ MANY BREAK POINTS ENTER
EB XCHG DI SPLAY ERROR MESSAGE
77 MOV M,A
EB XCHG
23 TNX H
13 1 D
as DCR 8
C2cAB0 JINZ ZRROR1
CDSBA1 CHECK: CALL SCAN sWAIT FOR "X KEY TO ESCAPE
FE1® ) CPI X {FROM ERROR
C2D488 JINZ . CHECK
38068 JMP COMMD .

. IMOVE DATA ROUTINE

t
8484 MOVEL: MVI B,84H __ jMOVE_PROMPT TO DISPLAY
11FS08 X1 D,DSPBFD; BUFFER
21A563 X1 H,SINEIN
7€ MOVE: MOV A,M sWILL MOVE DATA FROM ONE
EB XCHG 1AREA POINTED TO BY H&L
77 MOV M,A iTO AN OTHER POINTED TO BY
EB XCHG : 1D&E. # BYTES TO MOVE IS
23 TNX H !IN REG. B
13 INX D
85 OCR B
C2E788 JINZ MOVE
co RET

IREAD / WRITE ROUTINE

4]
CDD982 WRITE: CALL ENTER  ;DATA ENTERED V1A KEYPAD
CDCP91 CALL INPUT4 :IS PLACED IN MEMORY AFTER
CDAa4g 1 NEXT: CALL DSDATA :"X" KEY.1S PRESSED AND
CDERB1 CALL INPUT2 MEMORY POINTER IS INCREMENTED
DA1161 Je REDO {ONE LOCATION.
326408 SECENT: STA DIGITZ
CDEG® 1 cAaLL INPUT 2
028181 JINC SECENT

t A "nIRTTS
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HSAVE1L

M,A
H,DSPBFA

HL.DISP
HSAVE 1

H
HSAVEL
A

s H

HLFORM
HSAVE ]
A,L -

8FH
CONHEX
HSAVEL

AM
aEH
CONHEX

c,87H
c

:

s IF_"X* KEY 1S _MNOT PRESSED
1 DATA MaY BE REENTER FOR
; PRESENT LOCATION.

;ADDRESS AND DATA ENTERED
;1S DISPLAYED ON LED’S

;THIS SUBROUTIMNE WILL

; FORMAT A BINARY CHARACTOR
sIN REG. A TO A_DISP

; CHARACTOR _AND THEN STORE IT
s IN THE DISPLAY BUFFER.

-e

THE DATA POINTED TO BY H&L
1S FOEMATED

BY THIS SUBROUTINE AND
STORED IN THE DISPLAY BUFFER

o e e we

& REFRESH DISPLAY
" «SET UP TO SCAN KEYPAD

SCAN ONE COLUMN

IF KEY PRESSED GO DEBOUNCE KEY,
IF NOT, SCAN NEXT COLUMMN ‘
SCANING COLUMN AND OUTPUTING
DATA FROM DISPLAY BUFFER

TO LED DISPLAY

e 80 e B8 wa WE

;CHECK FOR KEY PRESS

DEROUNCE DELAY & DISPLAY
REFRESHT IME
SMS DELAY '

; DEBOUNCE SUBROUTINE

sREAD KEYPAD & DECODE
sWAIT UNTIL KEY 1S RELEASED

- :ul:»__u_at..___ﬂbﬂ'gcﬂh.._ﬂ.. e et e
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PENESROIH
Do W~NNNNMN

DN DO®NINNO
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LX1I H, INTBL .
MU Clo18H
DCODELl: CMP M : COMPARE KEY PRESSED WITH
Jz CHAR } TNPUT TABLE
INX H
1NX H
INIX H
DCR c
JZ ScAaM .KEY PRESSED MNOT'IN TABLE
JtP DCODE!
CHAR: %%:2 H . 3ET HEX CHARACTER FROM TABLE
MOU ALM
STA piGIT
RET
! INPUT CHARACTERS FORM KEYPAD
INPUTA: LXI H,DSPBFA; INPUT FOUR CHARACTER
MUT B ,a4H
cALL TNPUTI
INPUTA: CALL INPUTC
CPI X 1F_ANY COMMAND KEY PRESSED
gé% _ %omno }G0TO COMMAMD ROUTINE
INZ INPUTA
JMP INFROM
INPUT2: LXI H,DSPBFD+1
M1 Ba2H
CALL INPUTI
INPUTB: CALL INPUTC
CPI X sIF "X" 15 PRESSED SET CARRY
Jz SETCY  ;AND RETURN :
JNC SOMMD  iANY OTHER COMMAND KEY JUMP
DCR 'To COMMAND ROUTINE
INZ INPUTB
JMP INFROM

SETCY: gTC

ET
INPUTI: SHLD. HLDISP _;SET. _UP _DISPLAY AND. INPUT
: LXI H.INBUFF; BUFFERS
SHLD HSAVE2
MOy A, B
STA DETCNT
RET .
INPUTC: CALL SCAN
PUSH PSW
%gg g,a sCLEAR LED ON NEW ENTRY
JN§ CO%TIN

CONTIN: EOP

X
r
O
I
n
2
m
[V

INPUT & DISPLAY ENTERED DIGITS
MOU ! CONVERT _HEX TO DISPLAY
INX H ! CHARACTERS

FORMAT SUBROUTINE

THIS SUBROUTINE WILL CONVERT
DATA ENTER _FROM KEYPAD.

FOUR KEY STROKES INTO

TWO BYTES OR TWQ KEY

STROKES INTO OME BYTE

INFROM: LXI

e e WS eSS we

REG. B CONTAINES THE # OF
KEY STROKES

we e
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DPNALWOTNCO0W
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DPoub
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gmmmmm
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ST
Omw
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ORO®
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anon
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a0
w

O
NN
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CD&%92
E?

cbD%92
cbhC981

21E288
7

DCX H
DEX H
MG M, A
LHLD  INBUFF
RET
CONHEX: LXI H,HEXTB
CNHEX1: CMP M
Jz CNHEX2
TNIX
1R H
INX
JMP CNHEX 1
CNHEX2: INX
MO A M
LALD RLDISP
MOU A
DCX H
SHLD HLDI SP
RET
{EXECUTE ROUTINE
EXCUTE: CALL ENADDR
PCHL
ENADDR: CALL ENTER
CALL - INPUTA4
PUSH H
CALL SCAN
CPI X
JNZ COMMD
POP H
RET
1SET BREAK POINT ROUTINE
BRKPT: CALL MOVE {
X1 H,NOBKRG
MOV AM
MOV B.A
XCHG
LXI . H,DSPBFD
SHLD HLD1SP
CALL CONHEX
LX1 H,4848H
MoV LA
SHLD DSPBFD
MOV A,
INR
CP1 a4H
JNGC OVERR
* XCHG
ADD L
MOY C,A
PUSH H
. CALL INPUT4
MOU M
XCHG
POP H
MGV M,A
XCHG
MUT A,RST1
MOV MIA
MUT A B79H
STA DEPBFD+1
MUT A,854
STA DSPBFD
PUSH H
PUSH D
CALL SCAN
CPI
Jz INCRMT
POP H o
MGU A,M
POP H
MOV M,A
JMP BRKPT
INCRMT : %ag ~ NOBKRG
STA NOBKRG
JMP COMMD
OVERR: MUI B,é
Ll D’Rmmm

Fnawe

S
m
mn

o

Dm
vl
0

HIS SUBROUTINE COMVERT

EX TO A DISPLAY CHARACTER
STORES 1T IN THE A
PLAY BUFFER

sENTER FOUR CHARACTERS VIA
'KEYPAD, AND STORE IT IN H&L.
ITHEN TRANSFER H&L TO PC

JUMP TO COMMAND ROUTINE
IF ANY COMMAND KEY OTHER
THEN *X"® 1S PRESSED.

we a8 we

{MOVE # OF BREAK POINTS
; PREVIOUSLY SET TO DISPLAY

IF THREE HAVE BEEN SET GO
?ISPLAY OVER ERROR

ST | AT LOCATION
FIED BY USER AND STORE
NgESUCTION IN BREAK

W wa 8 ae

C—m

s INCREMENT # OF BREAK POINTS

;THEN RETURM TO COMMAND ROUTINE

SUBROUT&&E TGO OUTPUT OQOUVER

OR WHEN MORE THEN THREE
¥ PATNTCS ARF ENTER. .
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ENTER:

JHP
LX1
SHLD
RET

D1 SPLAY CPU

bISREG:

DREG:

I SINGLE
SINSTP:

PUSH
LDA

ERROR!

H,4848H

D&PRFD

;ADDRESS PRCMPT

REGISTER ROUTINE

HSAVEZ
H .

H
HSAVEZ2
DREG+é
PSW

ROUTINE

A, B88H
INTERF
EMNADDR

A, 0H
TiMERH
A, 35AH
TiMERL
USRCSR

- = aea

s SUBROUTINE T0O SAVE ALL
;CPU REGISTER.

s TURN OFF 81557S TIMER

; SAUE STACK POINTER
sPOINTING TO WHAT IT WOULD
{BE AT END OF STACK

{"RIM INSTRUCTION"®

s POINT H&L TO PROGRAM COUNTER
; IN STACK

DISPLAY CPU_REGISTER
IN SINGLE STEP MODE
TO STIMER

OT GO RESTORE REGISTER
LAY CPU REG. SUBROUTINE

w
VZ O

STEP THUR USER’S PROGRAM
FROM ADDORESS ENTER

e e

SET UP 81S5’S TIMER
;LOAD USER‘S IMAGE_OF 815578
=Y el AR ATALT TYIMOD

-
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;688

FS

4?7
E&QF
Cb4paz

ARA A

cHpP L

JNZ NEXTA
DCR D

JNZ NEXTA
JHP LEDTEST

11,0 TEST FROGRAM STARTS AT @S3@
QRG BEGIN+8534H

LEDTEST:CALL MCUEL
cAaLL ENTER
CAaLL SCAM

4T A.GFH
ouT aSH
HERE1: MV A, BAAH
QuT aoH
ouT aAH
ouT aBH
CALL SCAN
MU T A .B855H
ouT aoH
ouT AAH
ouT aBH
CALL SCAN
JMP HERE 1

CLEAR _DISPLAY AND RETURN.
ARE RESTORED.

WS WS BT Ve \BE e S e WS v RS e Bl we WE

ORG BEGIN+8548H
DISPLAY : PUSH PSW
PUSH B
PUSH D
PUSH H
CALL CLEAR
3
;
s - N
CALL SEPATE ;DI
MUT H,888H iHI
BACK: MOV AB He
ouT DRB 1 SE
MUI A,l
ouT DRA
CALL DELAY  LET
MOU A.C - : COW
ouT DRE '
sSUB A
ouT DRA
CALL DELAY
DCR H
JNZ BACK
SuUB A
ouT DRE
POP H
POP D
PGP B
POP PSW
RET

ACC INTQO B AND C
LED FORM

(f)ee s vweres e s wa

EPATE: PUSH PSW
MOU B.A
ANT aFH ;
;

C
cALL CONHEX 38

; CLEARS
SEPARA
FORM. REG.
1BBLE. C
SPLAY T

o

SEPARATE SUBROUTINE

L
€

A

THE FOLLOWING SUBROUTINES SUBMITTED BY B. KON I KKAaRA
OHIO INSTITUDE OF TECHNOLOGY.... ,

THIS SUBROUTINE WILL DISPLAY.CUNTENTS OF ACCLMULATOR
IN THE DATA FIELD FOR APPROXIMATELY ON SECOND, THEN
ALL REGS. SAVED

DISPLAY BUFFER
TES ACC INTO LED
B GETS HIGH
LOW NIBBLE
IME LOOP COUNTER
GH NIBBLE INTO ACC
READ\E'DTD DISPLAY

;DISPLA LOW NIBBLE
;DO IT 88H TIMES
;CLEAR DISPLAY

;RESTORE STUFF

EAR LEFT NIBBLE
LED FORM

_ T AU N RITODL S TN O
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8SD2 2479
8SD4 SECB

3
aSD? CDC18S
% 3E40

38
D CDC16S
8 25
| 1 C20405
. JSE4 EI
- 9SES Fi
8SEs C9
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A04H USE FACTOR
END OF ASSEMBLY
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[P T RV TRy Sy

DIE

[ry SORVONRVII
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[ip TET
-
D
2

YL TR T T ReY)

F1VEBS
AGAIN:

WS e B8 Via B8 e

BEEP:

TONE:

MOV A.B :GET ORIGINAL #
ANT aFaH {CLEAR RIGHT NIBBLE
RRC

RRC

RRC {MOVE LEFT_NIBBLE
RRC {INTO RIGHT NIBBLE
cALL CONHEX $CONVERT TO LED FROM
MOU B.A iSAVE IN REG B.

POF PaW

RET

GET SUBROUTINE

HEN CALLED DISPLAY A DECIMAL POINT ON THE LEFT
OST LED AND WAITS UNTIL ANY KEY IS PRESSED.
ETURNS KEY VALUE IN ACC. USES SCAN ROUTINE.

PUSH

LEAR
38aH

sMOVE DECIMAL POINT
PBFA T
CAN 3G

0O LAST LED IN DISPLAY.
0 GET KEY

g
WoOITWOYOITOW

CLEAR SUBROUTI
CLEANS UP DISP

PUSH H
X1 H,8

SHLD DSPBFD
SHLD DSPSFD+2

SHLD DSPBFD+4
POP H .

NE
LAY BUFFER AREA

FIVES8 SUBROUTINE IS JUST
A S588 MICRO SEC. DELAY!!

PUSH PSW

MUI A,B848H ;COUNTER
DCR A

JMZ AGAIN

POP PSW

RET

*BEEP" BEEPS FOR APPROXIHATELY.HALF-
A SECOND AT 1| KHZ ON S.0.D. PIN.

 ORG BEGIN+85SD8H
PUSH PSW
PUSH H
MUT H,879H
MU1 Al8CaH ;SOD = 1
D8 38H $7SIM  INSTRUCTION®
CALL FIUE@®
MUT A,848H ;S0D = 0
D8 . 26H
CALL FIVED®
OCR H
JNZ TONE
POP
POP PSW
RET




