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NAME (" FPMBO")

TITLE FPM/80 <= ME8/DG-80 Front Panel Monitor”
SUBTTL Introduction.

« XALL
. z&o
VOO0 FALSE EqL) 4] 1 False
FFFF TRUE EQu NOY FALSE t True condition

! Conditional Assembly Parameters

LIST
FFFF ORSPLY  EQU TRUE t Default Disrlay Mude 1s Octal
QOO0 RTHO EQu FALSE i Return to monitor i1s “"RTM=O"
[RIRIND] VER Eou | 1 lst trv,
ooz SuBy EOL 2 '
[RI0% I BCDV Eou (VER®W146)+SURY 1 BCD Version #

1F1

IFT ODSPLY

PRINTX « Default Diselay Mode 13 Octal -

ELSE

PRINTX = Default Disrlay Mode 18 Hevadecimal =

ENUC

IFF RTMO

PRINTX = RTM kevrad Entry 48 RTM -

ELSE

PRINTX = RTM kevrad Entry 48 RTM/Q0 =

ENDC

ENDL

PAGE



‘FPM/BO == HEB/DG=80 Front Panel
Introduction,’

VOO0

Monitor

MACRO=-80 3, 3% Db~Ser-Q0 FAGE i=1

+ COMMENT =

FPM/20 ~ 780 Front Panel Monitor Prowram.

Written byt

Fors

Abstract:

Features:

Prosram 10D

Bl Parrott & David Carrol)

D=6 Electronic Develorments Comrany
Post Office Box 1124

1827 South Armstrone

Denison, Texas 7%020

Corvriaht 1980, by D=0 Electronic Develorments

This proscam resides in the low 1792 byrtes of KAM
bewinnine at address O of the HEATH M8 comruter.,
Many routines used herein durlicate the functions

of the orisinal PAM/8 monitor, This version has
been written to maintain comrlete compatibility with
that monitor and arrlications which utilize 1t
various functions. Because of the manv carabilities
found in the Z-80 CPU which are not rresent in the
HBOBO, the way many of the tasks are rerformed has
been revised to take advantave of the surerior CPL,
In addition, many functions &% routines have been
added to this montior to rermit the user full Z-80
Functionality from the front ranel.

NOTE: A1) of the maJor PAM/8 entrv points have been
maintained to helr ensure comratibility with existine
software includine the HDOS & CP/M oreratine systems.

Selit Octal or Hexadecima) Dismlay & Entry

Surport for 4 MHz Oreration

Suprort for Non-maskable interrupts

Surport for I80 Interrumrt Mode |

Disrlay & Alter all pramary & alternate CPU rewisters

Disrlay & Alter index rewisters IX & IY

Disrlay & Alter Interrurt Control Vector Rewister

Matntaing all masor PAM/S entry roints & functions

Maintains surprort for cassette tare

Surrorts hardware assisted “Sinevle Ster” oreration

User Real Time Clock 1n HHIMMISS.mmm format.

Inderxed disrlay of memory throush reeister and
indirect throush memory contents,

Version 1.1
ROM Cyeclic Redundancy Check = 10177

SUBTTL  “Interrumrt Processinme,

PAGE
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“FPM/80 == HB/DO-B0 Front Pane! Moniter
“Interrurt Processine, ”

0000

«COMMENT

MACRO=-80 3.3%  D4~Ser-80 PAGE 1-2

"

Interrumts

FPM/80, 1ike PAM/8, processes all interrurts received in
Interrurt Mode O & Interrurt Mode 1., In addition, the
Z80 Non=maskable interrumt is processed by the monitar.,
Thev are rrocessed as follows?

Interrumt Mode 0O

RST SE
O Master Clear, (Never used for I/0 or Restart)
1 Clock Interrumt, Normally processed by FPM/80,

the User mav by settine a4 bit in .MFLAG process
the interrurt via a Jume throush the UIVEC table.
Umon entry of the users routine, the stack

containut

(STACK+0) » Return address to FPM/EO
(STACK+2) » (STACKPTR+18)

(STACK+4) = (AF)

(STACK+6) = (BC)

(STACK+8) = (DE)

(STACK*10) = (ML)

(STACK#12) = (1Y)

(CTACK+14) = (1X)

(BTACKA L&) = (PC)

The user s routine should return to the monitor
after rrocessing the interrumt via a RET,
Without enablinw interrupts.

@ Sinele Ster, Sinvle ster interrumts wenerated by
the front manel hardware are rrocessed by FPM/80,
Any sinwle ster interrurt received when not in
monitor mode causes & Jume throumh UIVEC+3.
Stack uron user routine entry containgt

(STACK+O) (STACKPTR14)
(STACK+2) (AF)
(ETACK4) (RC)

.

-
(STACK+E) = (DE)
(STACK+8) = (ML)
(STACK410) = (1Y)
(STACK+12) = (IX)
(STACK+14) = (PC)

The user s routine should handle 1t s own return
from this interrumt,



FFM/B0O =~ ME/DG=80 Front Panel Moanitor MACRO-20 3,359 LE-=Sem~010) PAGE 1=3
Interrurt Proacessine,

The Yollowine interrumts are vectored directly throush UIVEC.
The user must set ur a Jump entry in the rrorer location in
UIVEC befoare anvy of these intercurts may occur.,

3 1/0 3. Causes a direct Jume throush UIVEC+6E
(This vector is normally reserved for the console)

1/0 4, Causes a direct Jumm throush UIVEC+S
170 %5, Causes a direct Jume throush UIVEC+12

1/0 6. Causes a direct Jume throush UIVECH1%

< S R . (-

170 7, Causes a conditional Jume throush UIVEC
derendine on the current interrurt mode., For
interruprt mode O (8080 made)y a Jumer 18 made
directly throueh UIVEC+18, For interrurt mode

Iy the user’s routine ts called throush UIVEC+21,
Upan the user s returns the clock routine 18 called
and the interrurt s exited.

Interrumrt Mode 1\

ALl interrurts received in this mode are vectored via a
CALL instruction throush UIVECH21, Upon the user s return,
the clock routine 1v called and the interrumrt 1s exited,

NOTE:

The contents of UIVEC+21 are initialized to a RET
instruction, 1f the user sets IMly, he should first be
sure to install the arrrorriate vector pointine to his
routine.

Non-maskable Interrumrts
All Non-maskable interrurts are rassed directly throumh

UIVEC+24., Initially this vectar 18 set to "RETN (Return
from Non=maskable Interrumt),

SUBTTL  “Assembly Constants,”
PAGE
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FPM/B0 == HE/DO~B0 Front Panel Monytor’

Assembly Constants,”

Q000"

OQOF O
QOFO
OOF O
OOF 1

DOF %
OOF?
VOF®
00F8

QO3F

0016
0oz

0080
0040
0020
0010

0000
0001
0002
0003

0001
0002
0003

1P.PAD
0P CTL
0P, D16
OF. SEG

1P, TPC
0P, TPC
1P, TPD
oP. TPD

OF . RAM

AL SN
ASTX

Ch. SPK
UB.CL1
CB.MTL
Ch.551

RT.BP
RT.CT

MACRO~20 3, 3%

Assembly Constants
170 Ports
EQU XFO
Eou X FO
EQu X Fo
Eou X’Fi
EQL XFe
EOLU ANF9
EQu X Fa
EQu AFB
EGU X 3F”

ASCII Characters

Eou
EQU

xt‘bl
X o2”

(s

V6~Sep-80

s

Front ranel hardware control bits

EQL
EQu
EQU
EQuU

Dismlay

EQu
EG
EQU
EQU

100000008
010000008
001000008
OUO10000B

e

Mode Flass (In DSPMOD)

0
1
2
3

Tare Equivalences

EQuU
EGU
Eou

Machine

1
2
a

Instructions

PAGE 1-4

Kevrad inrut rort

Front rane) control output rort
Divit select outrut port
Seement select outrut rort

Tare control in
Tare control out
Tare data ain
Tare data out

DO-640 RAM/ROM Control Port

AYNC Character
STX Character

Sreaker Enable

Llock Interrurt Enable
Monitor Liwht

Sinwle Ster Interrurt Enable

Memory Read

Memory Write (alter)
Rewister Read

Rewister Write (alter)

Record Tyre ~ Memory dump imave
Record Tyre =~ BASIC wrosram
Record Tvre =~ Comrressed text



FPM/B0 == HA/DO=80 Front Pane! Monitaor

Assemb iy Lonstants.

0076
00CY
oope
00Dn3
O03A
QOEbL
0011
003C

EDAL
ASED

MILHLTY
MI.RET
MI.IN
M1, 0uUT
ML, LDA
M1, ANI
MI.LXID
M. INCH

1.1MO
Z,RETN

U0, HLT
U, NFR
Lo, ALT
Uo, Imi1
U0, HEX
U0, RCK
U0, DDY
U0. CLK

MACRO=B0O 3,3% O&=Ser~80 FAGE 1=-%
EQu X767 I Halt
EQL X G 1 Return
Eou X“DB- t Inrut
EQuU X D3 1 Outrut
EQL) XT3A7 t Load (A) Direct
EQL X Eb’ 1 AND Immediate with (&)
EQU X141 1 Load Immediate Rewister (DE)
EQU X ac’ t Increment (A)

I80 Instructions

EQU X EDAL” $ IMO (interruert O)
EQu X A%ED’ t RETN (return from NMI) backwards

User Option Bits,

These bits are set in JMFLAG

EOLU 100000008 v Disable HLT mrocessing by monitar
EQU 01000000B t No retresh of front panel

EQU 001000008 ! Alternate revwisters are on stack
Eou 000100008 1 180 Interrurt Mode | 1w set

EQu Q0001 000N t Current diserlavy 18 Hexadecimal
EQU 0000 100R t Disable/enable real time clock
EQU ODOO0010B 1 Disable diselav urdate

EQu [AIoTTRININTNY § 3} 1 Allow user processine of clock
LLIBT

SURTTL 8251 USART Bit Definitions.
PAGE
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FPM/8O == HE/DG~B80 Front Pane!l Monitor”

CE2%) USART Bit Definttions,
0000

0040
0080
0OCH
0020
0010
Q000
0004
Q008
000C
Q00
0002
QUOA

0040
0020
Q010
0004
Q002
0001

0020
0010
0008
0004
0002
Q001

UMI. 1B
UMI.HB
UMI.2

UM, PE
UMI.FRA
UMIL LS
UMI. L&
UML L7
UMI. L
UMIL X
UMI. 16X
UMI, 44X

UCT. IR
UCl.RY
UCTL.ER
UCI.RE
Ucl.IE
UCT.TE

USR.FE
USR. OE
USR. PE
USSR, TE
U5R, RR
UER, TR

8251 UGART Bat Definitions

Mode Instruction Control Bits

EQU
EOL
EQU
EGU
EQU
EQU
EQU
EQU
EGU
EGU
EQU
EQU

Command

Eou
EQuU
EQU
EGL
EQU
EQU

Status Read Commands

EQU
EQu
EQL
EGL
EGQU
EQU

SUBTTL
PAGE

MACRO-80 3, 3%

010000008
1 0000000H
110000000
QO 1O0OGOR
(SITHS RNIRTATH) £]
(TSN IRTRTNINTY] 3
(SIS TRIRTHR ATV 3]
QOO0 TOLOE
VOOV 100B
(CISTURTRTATOR | 3
LOOOD OB
SISTRTATATON Y <]

Instruction Bits

010000008
001000008
000100008
000001008
000000108
000000010

001000008
000100008
000010008
000001008
0O000010B
STSINIRTRTNTRR § <)

Ub~Ser~80

e e

P e

PAGE 1-7

1 Stoar bat

1 1/2 Stor bits

2 Stor bits

Even rarity

Use Parity

S Bit characters
& Byt characters
7 Bit characters
2 Bit characters
Clock X 1

Clock X 14

Clack X 644

Internal reset
Reader=on cantral flaw
Error reset

Receiver enable

Enable intercrurts flaw
Transmitter enable

Framine error
Overrun error
Farity error
Transmitter emmty
Receiver ready
Transmitter ready

"DG=6AD Control Port Definitions”



FFPM/80 « HE/DO~80 Front Panel
DO=64D Control Port Definttions

[INISIN]

0080

0001
0002
0004

0010
0020
0030
0040

0070

Monitor

s

ROMDIS

BANKO
BANK 1
BANK2
BANK 2

BOARDO
BOARD1
BOARD2
BOARD3
BOARDA
BOARDS
BOARDS
BOARD?

Bit definitions for

EQU
EQU

NLIST
LLIST

SUBTTL
PAGE

MACRO-B0

100000008

000000018
00000010R
000001008
000010008

000000008
000100008
001000008
001100008
010000008
01010000B
011000008
011100008

1%

"] Q&~Ser~HO

FAGE

the DG=64D Bank Switchine RAM Board

ROM Disable

Select Bank O
Select Bank 1
Select Bank 2

Select Bank 3

Select Board O
" L ;
- " 3
L1 Ul ‘
Ll " 5
" " 6
" " 7

“Monitor Svstem Initialization Prosram”

(0 = 16K)

(16 = 32K)
(32 - 48K)
(48 ~ 44K)



“FPM/80 ~= H8/DG-80 Front Panel Monitor
‘Monitor Svetem Inttialization Prowram’

026D°

0900
1800
0800

0700

&

STACK

H17ADR
H17LEN
FPHMADR
FPMLEN

(

MACRO-80 3. 3%  06~Ser-80 FAGE 1-10

+PHASE O

SCOMMENT

System Constant

EQuU
EOU
EGQU
Eou
Eal

PALE

X 0900
X 18007
X 08007
X 0000°
X0700°

f Code is 100% relocatable!
HB/DO~BO Z2-80 System Inittialization Frosrcam.

This code cories the ranel monitor (FPM/E0) & the
H17 disk code into low RAM, If DG-64A0 memor v
boardy are 1n uses thevy should be addressed at

170 port X 3F° as this routine will finish by
turnine on all 44K on board #0 and disabling the
LPU ROM.,  The svstem clock sreed 14 also checked,
and 1¢ necessarys the rrorer disk timine constants
are altered for oreration at 4 MMz,

Derinitions

Our stack area

Destination for M17 code
Si1ze of M17 code
Destination for FPM/80 code
Size of FPM/BO code

- - -



FFPM/8O == HB/DG-80 Front Pane!l Monitor MACRO=80 3,35 Ve~Ser~B0 PAGE =11
Monittor System Indtialization Prowram

QOO0

R Main Code

'
0000 SYSINIT:
0000 F3 DI t Don”“t bother us, we’'re busvy!

' set RAM to known state on DO-64D

t Turn on 1st 48K on board %O

0001 3E 07 LD Ay BOARDO + BANKO+BANK 1 +BANK 2
0003 D3 3F ouT (OP.RAM) , A '

' Calculate our address 50 we can know where code source is.
000% 31 0900 LD SP,STACK I Set ur a stack
0008 26 C9 LD H«MI.RETY ] RET orcode
QOO0A 2E 3C LD L+MI, INCA it INC A orcode
000C 22 0008 LD CINT1) WML t Set 1t in at clock vector
000F cF RSET X087 t Cause an “interrurt’

' Our address 18 now on the stack
0010 2A OBFE LD HL (STACK=2) t Get the ‘return’ address
0013 24 INC H t FPM Monitor code 18 in next rave
0014 2E 00 LD L0 ' on a 256 byte boundary.
0016 ES PUSH ML 1 Save that address
0017 11 0700 LD DE . FPMLEN I Fisure out where the H17 code is
001A 19 ADD HL, DE '
001B 11 1800 LD DEH17ADR 1 Set destination
001E 01 0800 LD BC H17LEN ! and lenwth.
0021 ED BO LDIR I Move it into rplace

PAGE
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FPM/80 == H8/DG-80 Front Pane!l Monitor” MACRO=BO 3, 3% Ob=Sepr~80 PAGE 1-12
“Monttor System Initialization Prowram®
0023
|
[ Determine clock sreed (2 or 4 MH2)
'
0022 nF XOR A P Get a zeros clear “2°
0o2Aa FB El 1 Enable the interrurts
! At this roint, we walt fFor a clock interrurt: at which time
\ the (A) remister wil) be Incremented and the “7I° flaw will
be cleared,
0025 28 FE LOOPLE  UR 2 L00OP) 1 Just wattine around (MO, HUM)
0027  Fa " om '
0028 3E FO (W] Ay XFO7 ! Re=arm the clock
QO2A D3 Fu our (OPLCTL) «A '
0o AF XOR A t Get a zero avain & clear “2°
002D 21 0000 LD ML+ O v lero our counter
0030 FB El I Enable interrurts
§ This times we wil) increment a counter until a clock interrumt
1 occurs, Based uron the contents of the counter after 2 ms, we
' can tell 1 we re runninm at 2 ar 4 MMz,
0031 23 LOOFP2:  INC ML i Bume counter
0032 28 FD JR ZyLOOP2 T No interrupt vet ...
0034 Fa DI t Can“t have any more interrurtions.
0039 2% DEC H 1 Check counter
0O36 20 1A JR NZ. . 2MHZ tIF (HL) = 001,224, then AMHz.

else, (HL) » 000,310 => 2MHz,

0038 JAMHZ t Pateh M17 drivers for AMHz oreration
00ae 21 1087 LD ML X7 1087 t

003 34 INC (ML) 1 READ2 Microsecond delay time

003C 2E FE LD L+X"FE” 1

OO3E 34 INC (HL) 1 WRITERZ Microsecond delay time

003F 11 2028 LD DE X 20287 1

Q042 21 1FSC LD HL X 1IF%C '

Q045 73 LD (ML) VE P D.WRITA Guardband count for write
Q044 23 INC HL '

0047 23 . INC ML '

0oan 72 1.0 (ML) D Y DLWRITE Two character delay befure writing
0049 16 BO LD Dy X7 BO '

00ap 2E A% LD Ly X &% 1

aoap 73 Lo (ML) E t D WHDA VDLY Count for hole debounce
QOAE 23 ING HL |

QO4F 73 LD (ML) W E 1 WNHA UOLY Count for hole debounce
0O%0O 23 INC HL, 1

0051 2 LD (HL) WD 1 DoWSCA Loop count for 2% characters

FRAGE



"FPM/BO == MB/DG~BO Front FPanel Monitor

Monittor Svstem inittialization Prosram

0052

0052
0052
0053
0056
0057
005A
005D

0062
0065

0067

QOFP
VOFD
OOFF

El
11
19
11

ED
11

01
ED

c3

3E
D3
c7

s 2MHZE
FFFB
0800
BoO

0700

0800 EXIT:

ALL&AK

MACRO=B0 3, 3% Qé=Sep-B0

POP HL

LD DE"S

ADD HL . DE

LD DE, X 0800
LD BC,S

LDIR

LD DE s FPMADR
LD BC, FPMLEN
LDIR

End of svystem initialization
JP X7 08007
LIST

PAGE 1-13

Get the address of FPM
Fipure out where RAM Fix=i1t=ur 1is.

Area in low memory
S byrtes
Move 1t.

(HL) t= FPM source code address
FPoint to Destination

Lensth

Move 1t down

Go turn off ROM & enter FPM

This code 18 coried into low RAM above FPM/80 and then executed
to turn off the ROM & set the entire 44K address srace on DO-44D

board # O,

EQU BANKO+BANK 1 +BANK Z+BANK 3
LD AROMDIS+ALLAAK

ouT (OP.RAM) A

RST 0

TESTEQR $,X70100°

« DEPHASE

Turn on all 44K & off ROM, board #0
Set on al)l 64K & off ROM
Enter FPM

Monitor code must start here.

SUBTTL  "Hardware Interrurt Vectors.’

FAGE



‘FPM/B0O == M8/D0O-80 Front Pane!l Monitor”
‘Hardware Interrumt Vectors,

0346D°

Q000
0003
0006

0008
(IR TN] <]
000D

0010
0013
2009
Q014

o017

o

11 2004
21 061D
18 33

CDh 00%A
14 00
C3 ousl

CD 00SA
1A

Ca 057h
12

INITO?

INTYS

el

INF21

.,

MACRO-8R0 2, 3% 06=Ser~80 PAGE 1-14

+PHASE ©

Interrurt VYVectors

Level O - Reset
This “Interrurt” mav not be Processed by a4 user prosram,
LD DE « PRERAM 1 (DE) 1» RAM adestination for code

LD HL . PREROM (HL) t» ROM cory of PRS code
JR INIT 1 Initialize

Level 1 = Clock

CALL AAVALL I Save user rewisters
LD DO
JP CLOCK t Frocess clock interrumt

Level 2 = Sinwnle Ster

If thiy interrurt 19 received when not in monittor mode,
then 1t 13 assumed to be wenerated by a user rrowram
(sinwle sterpine ot breakrointine), In such case. the
user prowram is entered throush (UIVEC+3),

CALL SAVALL I Save resisters

LD Ay (DE) 1 (A) 1w (CTLFLG)

DEF L CTLFLG '

JP SIPRTN | Ster return

DEFD ROV It Version number (BCD)

PAOE



CFPM/EO == HE/DO=80 Front Panel Monitor” MACRO~BO 3, 9% Dh~Ser=30 PAGE 1-15
Mardware Interrurt Vectors.

0o1a
11 1/0 Interurt Vectors,
1
' Interrurts 2 throush 7 are available tor meneral 1/0 use.
'
1 These interrurts are not surported by FPM/80, and should
' never occur unless the user has surrlied the necessary
' handler routines (throush UIVEC),
0018 L3 2029 INT 3 JP UIVEC+4 §oJdume to user routine
LIST
' Interrurt 4
0020 Ca3 2026 INTA JP UIVEC+Y 1 Jume to user routine
JAIST
0028 Ca 202p INTS: N WIVEC+12 f Jume to user routine
(R DLY = Delay Time Interval
{
{ ENTRY: (A) = Millisecond delay count / 2
] EXIT: None
H USES! AF
TESTEQ DLY. X 002B°
0O2p FS DLY?® PUSH AF 1 Save count
o02C AF KO " v Don t sound horn
oozl C3 0263 P HRNO 1 but rrocess as horn.
0030 C3 202E INTGLR JP UIVEC+1S 1 oJdume to user routine
Q033 3E Do GO, s Lo ACH,SST+CHLCLIYCB.SPK 1 OFf monitor mode lisht
0039 Ca 0Sa7 JP S54T1 1 Return to user eprosram
0038 C3 060A INT7¢ JP IMODY I Go test interrurt mode

SUBTTL  “Master Clear Processine,”
FAGE

‘Y -



"FPM/B0O == HMB/DG~80 Front FPanel Monytor”
‘Master Clear Processine,’

0038

Q03P
O03E

G800

00A0
woa3

0084
0047
0048
LVOUAA
Q04B
004C
004D

004F

0052
0S4
0054
00%7

( .

o1
ED

77
19

7E
35

FD
oo
FB
ce

0007
BO

Q400
2000

Qn

0SCC

E1l
El

o e e Y ea S e W e

INITH

SINCR

'

INIT1:

INITIA
11t
L]

IXITL:

MACRO-80 3,3%  0&6=Sem-80

INIT = Initialize Svystem.

INIT 1s called whenever a hardware master clear is initiated,

Setur FPM/BO control cells in RAM,
Decode how much memory exists,

enter the monitor loow,

ENTRY: From master clear
EXIT: Into FPM/B0 main loomr

LD BC . PREL
LDIR

EGU X 0800
Lo DE« SINCR
Lo ML START

Determine memory limit

LD (HL) A
ADD ML+ DE

JR CaINITIA
LD A (ML)
DEC tHL )

cP (HL)

JR NZJVINITL
JP INIT2

IXITY = Conclusion of INTXIT

POP 1y
PopP IX
El

RET

LIST

P e ™

pet ur stack rointer, and

(BC) 1= Lennth of PRS code
Cormy 4t anto RAM

Search increment tor sizine memary

(DE) t» Search increment (1K)
(HL) t= 1t RAM = Search increment

Restore value read
Increment trial addross

If at end ot 44K space.

(A) 1= Current memory value
Try to chanwe 1t ...

Did we do 1t7

Yes: wo try for more

Fintsh ur initialization

Restare

To user

SUBTTL Interrurt Time Subroutines,

PAGE



FPM/BO =~ HG/DG~B0 Front Pane! Manitor’ MACRO-80 3,.3% Qé&~Ser~80 PAGE 1=17
“Interrumt Time Subroutines.

O0SA
(R SAVALL =~ Save al) rewisters on stack
1
' SAVALL 1s called when an interrurt i1s accerted, in order to
i save the contents of the user s rewisters on the stack,
!
1 ENTRY: Called directly from interrurt routine
\ EXIT: ALY rewisters rushed onto stack,
' If not vet in monitor mode, REGPTR = Address of rewisters
' on stack.
i (DE) = Address of CTLFLO.
TESTER SAVALL, X7 00%A°
005A DD E3 SAVALL: EX (SP), IX T Set (IX) on tor of stack
IRP PREG, CIYHL,DE.BC, AF > ¥ Save resisters on stack
PUSH TREG 11 PUSH Rewminter
ENDM
0oscC FD ES . PUSH 1Y
O0%E ES . PUSH HL
OOSF D% + PLUSH DE
0040 cS + PUSH BC
0061 F% + PUSH AF
0062 C32 OSFF JP SAVAL X ¥ Do loor arocund NMI.,
0065 00 DEFB 0 t Extra bvte
' NMI Entry roint.,
TESTEQ NMI, X 00647
0064 C3 2037 NMI e JP UIVEC+24 t Go to NMI vector in UIVEC
0069 00 DEFB 0 I Extra bvte
! Continue SAVALL routine
006A 1A SAVALR: LD A (DE) 1 Uet CTLFLOG
0068 2F CPL '
00&C E6 30 AND CR.MTL+CB, 551 t Check for S, Ster or Monitor mode
00LE 28 07 JR Z+SAVL T It was, so exit,
0070 21 0000 LD HL. O 1 Set ur REGPTR
0073 39 ADD HL« SP '
0074 22 201D LD (REGPTR) s ML P Set it.
0077 oD E9 SAVLL JP (Ix) ! Return
0079 0o DEFE 0 ! Extra bvte

PAGE
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FPM/B0 == HB/DO=B0 Front Panel Monitor” MACRO~80 3, 3% Ob=Sep~00 PAGE 1~18
“Intercurt Time Subroutines.’
Q07A
t Return ta mrowram from interrurt
TESTER INTXIT X 007A
007A INTXIT: t Remove rake “stack rointer” &
IRF TRECG, <AF  AF  BC, DE , HL> 1 and user s rewisters,
FOP TREG 11 POP Rewister
ENDM L]
OO7A F1 * POP AF
0078 Fi + POP AF
0o7¢C ci + POP BC
0O7D D1 * POP DE
VO7E El v POP HL
OO7F 18 o1 JR IXITi 1 Go to rest of routine

SUBTTL  “Process Clock Interrurts.
PAGE



TEPM/E0O == HE/DG-B0 Front Panel Monltor” MACRO=80 3,3% 0b=Ser-80 FACE i=19
‘Process Clock Interrumts,”

0081
e CLOCK = Process clock interrurts.
1)
4 CLOCK is entered whenever a 2 ms. clock interrurt 1is
' rrocessed.
'
' TICCNT is incremented every interrurt,
TESTEQ CLOCK, X 00d1"
0081 2A 2018 CLOCK: LD ML+ (TICCNT) t Get TIC counter
0084 23 INC HL ¥ Increment it
008% 22 201B Lo (TICCNT) + HL i Now rut it back
0068 CD OSAL CAaLL SIM V Set interrurt mode
(K1 Refresh Front Panel.
'
i This code disrlavs the arrrorriate rattern on the
' front ranel LEDs., The LEDs are rainted in reverse order.
' from risht to left, one rer interrurt,
0OaR 7€ (W] Ay (HL) '
ooac a7 LD B t (B) t» Current flaw
VOBL E6 40 AND LD.NFR i See tf front ranel refresh wanted
00OBF 23 INC ML 1
0090 7€ Lo Ay EHL) 1 (A e CTLFLO
0091 an LD CvD 1 (C) = O in case no ranel diselay
0o92 20 09 JR NZ,CLK3 t 1f not ...
00va 23 INC ML t (ML) = (REFIND)
0099 3% DEC (ML) 1 Decrement Diwit Index
0094 20 02 JK NZ.CLKZ v If not wrar-around
Q098 36 09 Lo (HL ) v 9 1 Wrar diwit diselay around
QO9A SE cLK2: (MY By (HL) 1
0098 19 ADD ML+ DE t (ML) = Address of pattern
009C 4B LD CvE '
VOPD Bl CLK3 OR (8 T (A 1w Index + fixed bits
OOYE D3 FO ouT (OP.DIG) A 1 Select dimit
VOAO 7€ LD A (HL) L]
0OAL D3 F1i ouT (OP.SEG) A it Select sewment
' Gee \f time to decode display values.
QOA3 26 1B LD Ly LOW(TICONT) 1
QOAS 7E LD A (HL) '
00AL E4 IF AND X" 1iF t Every 32 interrurts
0OAB cc 0370 CALL Z UFD 1 Urdate front ranel disrlavs
' Exit from clock interrupt
VOAB 01 2009 LD BC.CTLFLO {
O0AE OA Lo A (BC) 1 (A) 1w CTLFLO
O0AF E6 20 AND CH.MTL ! Monitor mode?
00B1 20 C7 JR NZINTXIT 1 Yer ...
'

0oBp3 OB DEC BC



FPM/B0 ~= MB8/DG=~B0 Front Panel Monitor
“Process Clock Interrumts,

0084
O0BS
QOB

O0pa
00BA
QOBD
OOBE
QOBF
00CO
0oc1
ooc2
0oca

00Cé6

ooce

00CA
0ocD

(-

OA
17
a8

3E
co
SE
23
56
1B
1A
FE
28

De

FE

c2
18

OE

OA2A

oc

Fo

2F

o872
03

CLKkA4:

LD
RLA
JR

(s

MACRO-80 3,39 Dé&~Ser~00 FAGE 1~20

A (BC) t(A) 1= MFLAG
'
CaCLKA I Skim it.

Not an monitor modes check for a MALT.

Lo
CALL
LD
INC
LD
DEC
LD
cP
JR

Avla I (A) t= Index of (PC) rewister
LRA. I Locate 1t on the stack

Eq+ (ML) 1

ML ]

Dy (ML) 1 (DE) 1= User s (PC) contents
DE '

Ay (DE) t Get last instruction executed
MI.HLY t Was 1t a HALT?Y

2+ ERROR t Yes, wo to monitor mode.

Check for “Return to Monitor” kev entry.

IN
IF
cP
ELSE

Ay CTPLPAD) ! Get kevrad

RTMO AND NOT BPROM AND NOT DCROM

X"2E" t See 1f "W and 07 kevs

X72F° T See 1F "N kev

NZ,CuUll ! Novw allow user rrocessine of clock,
ERROR i Go to ERROR

‘MTR = FPM/B0O Main Executive Loor, "



FPM/80O =~ HB/DG-80 Front Pane!l Monitor

"MTR = FPM/80 Main Executive Loom.’

oDz

00D2
00DsS
00D6
0ops
(S 18] 3
0ODA
0oDcC
QODD
OOED
QOE1

OUE4

00ES
0OES
QOE®
0OEC
OO0ED
OOEF
00FO

Q0F3
OUF &
QOF 9
VOFB
OOFE
0100
2007
0101
0102
0103
0109

21
7€
E&4
77
23
36
FB
2R
F¥
co

FB

21
ES
01
0A
Eé6
2F
az

co
2R
FE
co

SF
OA

38
i)

2008
BD

Fo
201D
028E

QOES
2007
o1

2006

O3B0
2014

04 2E
0b

24

ERROR:

MTR:

MIR1:

MACRO-80 3,3%  0&6-Ser-80 PAGE 1=-21

ERROR = Command Error.

ERROR is called as a "bail out” routine. It resets the
operational mode to monitor mode & restores the stack rointer,

ENTRY! None

EXIT: To MTR loom.
CTLFLO set
JMELAG cleared

USES: Al

TESTEQ ERROR, X '00D2’

LD ML+ L MFLAG L]

LD Ay (HL) P (A 1 (MFLAG

AND X FF =00, DDU~U0, NFR ! Re~enable disrlavs

LD (HL) v A 1 Rerlace

INC HL I Restore CTLFLO

LD (HL ) CB.SSI4CB,MTL+CB,CLI+CP, SPK

El ]

LD HL (REGPTR) '

Lo SPLHL t Restore (SP) to emmty atate

CALL ALARM

MTR = Monitor loowr,

This 19 the main executive loopr

El

LD HL MTR1
PUSH HL

LD BpC, DSPMOD
LD Ay (BC)

AND 1

CPL

LD (DSPROT) A

Read kevrad,

CALL RCK

LD ML (ABLISS)
cP 10
CALL CKHEX
JR NC,MTR4
LD EvA
DEFL DSPMOD
LD Ay LBC)
RRCA

JR CyMTRS
LD AVE

t Sound the alarm!'

for the front rane!l monitor,

T On interrurts

Set "MTRY1 as return address
(BC) 1= DSPMOD

(A) = 1 1Ff alter mode,

Rotate LED periods 1f alter mode

Read front ranel kevrad

Check tor hexadecimal inrut
If in "alwavs valid  wrour
Save value

(A) 1= DSPMOD

If in alter mode.
{(A) t= code

- Ay W o P e W en
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“FPM/BEO ~~ HO/DO=B0 Front Panel Manitor’ MACRO~B0 3,39 06~Ser~80 FAGE 1-22
“MTR = FPM/80 Main Executive Loow,

' Have a command (not a value).
0106 D& 04 MTR4: SUB “a 1 (A) it Command
0o a8 ca JR CyERROR t Wrone!
010/ uF LD Evh '
0108 ES PLSH ML 1 Save ABUSS value
010C 21 011D LD HL «MTRA t Point to table
O10F 16 00 LD D0 '
o111 19 noD HL . DE T (HL) = Address of table entry
0112 SE LD Ev (HL) 1 (E) t= Table entrvy
0113 19 ADD HL .« DE VP (HL) = Address of mrrocessor
0114 E3 EX (SF ) HL 1 Set address, (ML) 1= (ABUSS)
011% 11 200% LD DE.REGT 1 (DE) t» Adderss of revister i1ndex
2007 . DEFL DSFMOD !
0118 oA LD Ay (B LAY 1= DLFMOD
0119 Eé4 02 AND 2 t Set 77 flaw 2 f disrlavine memory
011p on LD Ay (BC) t(A) 1= DSPMOD (amain)
011c ce RET t Jume to processor
' Processor Jumr table.
011D 79 MTRA DEFE GO-% 1 4 =~ o
O11E uF DEFB IN-® t % = Inrut byte
O1L1IF (3} DEFH OUT =% 1 4 = Outrut byte
0120 7% DEFB SSTEP~% ' 7 ~ Sinvle step
0121 90 DEFB RMEM~#% 1 8 ~ Cassette load
0122 DA DEFB WHEM-% 1 9 ~ Cassette dump
0123 37 DEFE NEXT~% t A =~ Increment diselay
0124 43 DEFB LAST-% ' B~ Decrement dismlay
0125 ay DEFB FUNCT~% 1 C = Function
U126 30 DEFB ReW-% 1 D~ Townle Displav/Alter modes
0127 AC DEFP MEMM-~# T E =~ Memory mode
01286 1C DEFB REGM~% 1t F = Rewister mode
1 Process memory / rewister alterations.
\
' This code {8 entered 1f in alter mode & a valid dieit
1 (HEX or OULTAL) was entered.
0129 OF MTRS! RRCA '
Q124 78 LD MNE T (A) 1= Value
012B DA 0137 5 JP CiMTRG 1 In reminter
O12E a7 SCF 1 Indicate 1st disit 13 an (A)
O12F Cch 03364 CALL INBYTE t Get octal byte
0132 23 INC HL Y Disrlay next location

PAGE



“FPM/BO =« HB/DO-80 Front Panel Monitor’ MACRO=BO 3, 3% 0b6-Ser~R0 FPAGE 1~23
“MIR = FPM/B0O Main Executive Loop.”

0133
(KR SAE =~ Store ABUSS and exit.
'
1 ENTRY: (HL) = ABUSS value
] ExXITi To (RET)
1 Usess Nane
0133 22 2014 GRE! Lo FABLSE ;ML 1
0136 c? RE™
| ter revistenr,
137 FS MTIR&E FLIEM N it Save code
0138 Ch 0227 Crlb LARA 1 Locate revister on stack
0198 A7 AND ) t
013C CA 0485 P 2 BADALT P Not allowed to alter (5P)
O13F 23 INC HL i
0140 Fi POP Ar t Restore value & carry flae
0141 C3 0332 JP INWORD 1 Ineut octal address

SUBTIL  "Monitor Task Subroutines.”
PAGE

7 adn



“FPM/B0 == HB/DG-80 Front Panel Monitor”
"Monttor Task Subroutines.

0144

0144
2007
0144
0147
0148
U149
U114/
014D
O14E
01580
01%3

2007
01956
0198
0199

O1%A
0158

2009
0150
015%E
0160
w161
0163
0164
0165
0166

3E

0z
OB

02
co
30
FE
D2
c3

EE
02
(2

23
28

1A
Cé
12
FE
o1}

12
ce

02

Q380

ooD2
0598

01

Dé

02
10

-

REGM:

ABORT:

MACRO~B0 3, 3% Ob=Sepr~B0

PAGE 1-24

REGM - Enter rewister disrlay mode,

ENTRY®

L
DEFL
Lo
DEC
XOR
LD
CALL
VEC
cP
JP
JP

(A) = (DSPMOD)
(BC) = DSPHOD

A2
DSPMOD
(BC) A
BC

A
(BC) A
RCK

A

8

NC, ERROR
TSTREG

. oy o e e e

Set disrlay rewister mode

(BC) 1= DSPROT

Set al) periods on.
Read kevrad
Dismrlace

Not 1-8
Go test 1¢ (PC) or (1Y)

R8W =~ Towwle dismlay / alter modes.

ENTRY:

DEFL
XOR
Lo
RET

(A) = (DSPMOD)
(BC) = DSEPMOD

DEPMOD
|
(BC) . A

- .

NEXT =~ Increment diselay element,

ENTRY:

INC
JR

(HL) = (ABUSS)
(DE) = REOQI

HL !
7,ShE 1

In resister mode.

DEFL
LD
ALD
LD
cpP
RET
ROK
LD
RET

REGI
A (DE)
A2
(DE) A
16

C

A
(DE) A

- s W v P -

Towwle bit O
Store 1t

Increment memory address
I1f memory diselay, 90 store & exit,

(A) 1= (REGI)

Bump resister index

Set 1t

Gone too far?

Nos so exit,

Yer. so wrar around to (5P)
Set 1t risht this time



FPM/80 == HB/DO~80 Front Panel Monitor’
“Monitor Task Subroutines.”’

0167
0168

2009
O16A
O16p
016D
016E
O16F
0171
0172

0173
2007
0174
0175
0176
0177
OI7A

28
28 C9

1A
D6 02
12

12
c9

AF

02
op
02
21 2015
£3 0332

LR

MEMM?:

MACRO-80 3.3%  046-Ser-B0

LAST = Decrement diseplay element.

ENTRY? (HL) = (ABUSS)

(DE) = REOCI
DEC HL 1
JR 1. 5hE '

In revister mode.

DEFL REGI

|}
LD Ay (DE) '
SUB 2 §
LD (DE) A |
RET NC §
LD AlA '
RET i

MEMM ~ Enter memory disrlay mode.

ENTRY: (BC) = DSPMOD

XOR 2 '
DEFL DSPMOD ¥
LD (BC) A '
DEC BC '
LD (BC)Y A ]
LD HL s ABLUISE + ) ]
JP INWORD {

PAGE

PAGE 1-29

Decrement memory address
1f memory disrlay, wo store & exit,

(A) t= (REGI)

Previous rewister i1ndex
Set 1t.

1f ok

Gone too far, set for (FPC).,
Set it

(A) 1= O

Set disrlay memory mode
(BC) 1= OSPROT

Set al)l reriods on

Point to address buss

Go wet address to disrlay
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FPM/BO == HB/DG-80 Front Panel
‘Monttor Task Subroutines,’

0170

0170 OE DB

M 7F 1

0180 OE D3
0182 7C

0183 an

0184 Fa

018% ED 43 2002
0189 LD 2002
mac Fi

018D &7

O18E 18 A3

(2

Monitor” MACRO=80 3,3%  (b&~Sep=-80 PAGE 1=26
e IN = Inrut data bvte.
)
1 OuUT = Outrut data byte.
'
' ENTRY: (ML) = (ABUSS)
IN: Lb CyMILIN 1 (C) 1= “IN° omcode
DEFP MI.LXID I Gobble ur next instruction
OuTs LD CoM1,0OUT t () = JOUTY arcode
LD ArH I (A) = Value
LD Bl t (B) tw Port address
D ! No interrurts. rlease
LD (TOWRK) RO t Set um I/0 instruction in RAM
CALL TOWRK t Do I/0
El t Ok to interrurt now ...
LD He A t (H) t= Value
JR SAE I Go store &% exat.
SLIST
SUBTTL 00 & Sinwle Ster Functions

PAGE



“FPM/B0 =~ HB/DG~B0 Front Panel Monitor” MACRO-80 3,3% 0O4~Ser-80 PAGE 1-27
‘U0 & Sinwle Ster Functions”

0192
i GO ~ Return to user mode.
1 ENTRY: None
0192 C3 0033 GO JP 0o, ¥ Routine is in “waste srace’
i SSTEP -~ Sinwle Ster instruction.
1
' ENTRY: None
TESTEQ SSTEPX 0199
0199 F3 SSTEP: DI t Disable interrurts unti]l risht time
0196 21 200% LD HLCTLFLG 1 Point to CTLFLO
0199 CB A& RES 4, (HL) I Reset Sinwle Ster Bit
' Clear “return” address. fake (SP), and al) user resisters
IRF TREC, <AF  AF v AF  BC, DE v HL TY . IXD
PoP TREG 1Y POP Rewister
ENDM
0198 F1 + POpP AF
019C F1 + POP AF
019D F1 + POP AF
O1YE Cci " POP BC
O19F D1 + POP DE
01A0 El + POP HL
O1A1 FD E) + POP 1Y
O1A3 DD EL " POP X
O1AS FS PUSH AF 1 Save PSW
01A6 3A 2009 LD Ay (CTLFLG) t Get CTLFLO
01AY D3 FO ouuT (OP.CTL) A 1 Arm Sinwle Ster interrupt
O1AB F1 POP AF ! Restore User’s PSW
O1AC FB £l 1 OK to interrurt now
O1AD ce RET ¥ Go do user”s instruction
LA R} FUNCT = Function Key Processor
i
'
O1AE C3 0441 FUNCT: P FUNCT., t Go to real routine

SUBTTL “Cassette Load Routines’
FAGE



FPM/B0O =~ HB/DO-80 Front Panel Monitor:’

‘Cassette Load Routines’

0181

0181
O1E4

FEQO
0187

01BA
O1BD
O1BE
O1BF
01C0
o1c1
01c2
01Cc3
o1ca
01C6
017
01Ce
010C
O1CF
01D0o
o101
0103
o104
0107
0108
0109
O1DA
01DB
O1DE
01DF

OlE2

21
“2

0l
cp

EB
oD
09
7C
cs
FS
E&

3E

cD
a4
aF
3E
0%
CD
D1
71
23
70
cD
6F
22

ch

O2ZA4
2019

FEOQOO
Q28BS

7F
02

028%
0209

O32A

0zDs
2000
0209

"2

MACRO-R0 3,3%  04~Ser~80

PAGE 128

s RMEM = Load memory from tare.

H
TESTEOQ RMEM, X 01B17

RMEM: LD ML+ TPABRT { Set up error exit address.
LD (TPERRX ) + ML [

' JP LOAD \

ENTRY:
EXIT:

- e WS e . R aa o

TESTEQ
@@WORK.  DEFL
LOAD: LD

LOAOE CALL
LD
EX
DEC
ADD
Lo
PUSH
PUSH
AND
OR
LD
P
CALL
LD
LD
LD
PUSH
CALL
PUP
Lo
INC
LD
CALL
Lo
LD

LOALS CALL

LOAD = Load memory from tare,

Read the next tecord from cassette tare usine the
address in the tare record,

(ML) = Error exit address
User (PC) on stack set to
To caller 1f OK

entry address

To error exit 1§ tape errors detected.

LOAD, X "0187 "
(X7 1007 =RT,M1)#256-2%6 ¥
BC, @RWORK i

SRS
(N
DE « ML
C
HL , BC
AH

BC

AF
X“7F"
L

A2
NZ, TPERR
RNP
BoH
Cih
Adcta
DE
LRA,
DE
(HL) C
HL
(HL) B
RNP
LA
(STRRT) HL

W aw T ah T e T en W an W en S ap R ey W ey W am W wn E wn -

RNE !

load

RAWORK t» ~ Remuired tvre and W

(BC) 1w @EWORK

Scan for record start

(HL) 3= Count

(DE) t» Counts (ML) 1= Type and ¥

(C) &= = Next ¥

Save tvre and W
Save tyre code

Clear end flaw bt

Senuence error

If not riwht tvme or semuence
Read entry address

(BC) t» Entry address

Locate remister address

Set entry address

Read load address
(ML) t= Address.

Read a bvte

on stack

(DE) = Count



‘FPM/B0 == HB/DO-B0 Front Pane)l Monitor’ MACRO~80 3,3%  0b-Ser~80 PAGE 1=2%
“Cassette Load Routines”

OLES 77 LD (HL) A i Store it
01Eé6 22 2014 LD (ABUSS) ML i Set ABUSS for diselay
01E? 23 INC HL it Point to next loc'n
O1EA iB DEC VE t Decrement count
OLED 7A LD AD t See 1f more to do
O1EC B3 UR E '
O1ED c2 O1E2 JP NZ.LOAL bt YeR coo
01F0 cD 027A CALL cTc 1t Lheck tare checksum
1 Read next block
01F3 F1 POP AF t (A) t= File tyre brte
O1F4 c1 POP pC t (BC) tw = Last tyre, last #
O1FS 07 RLCA '
QLF& DA 02%H JP C'TFTY t A1 done ... Oo turn off tare.
OLF9 C3 01BA WP LOAD t v« 0180 read another record,

SUBTTL “Cassette Dume Routines
PAGE



FPM/80 == H8/D0G-80 Front Panel Monitor
‘Caspette Dummr Routines”

O1FC

O1FC
O1FF

0202
0204
0206
0208
020
020D
020E
0z11
0213
0216
0217
29101
OZ1A
0210
0220
0223
0224
0227
0228
0229
022A
0228
v22C
0220
022€
0231
0232
0234
023%
0238
0239y
023A
0238

21
22

03
JE
26
cu
2%
c2
3E
co

22

21
co
2A
EB
2R
23

93

7C
L)
&7
co
ES

DS
CcD
7E
23

oF

O2AA
2019

01

Fo

16

0314
020A
0314
2017
9101
O30F
2000

2014

030F
OE
032/

i

WHEM?

- e . e wn -

DUMP 2

WME 11t

")
MACRO=B0 3, 3% ULH=Ser=80 PAGE 1-30

WMEM ~ Dume memory to tare.

TESTEQ  WMEM XA 'QLFC
LD HL+ IPABT I Set um error exit
Lo (TPERRX ) « HL [
DUMP = Dume memory to tare.
Dume swecified memory rahwe to capsette tare.
ENTRYI (START) = “tart address of dump
(ABUSS) = End address of dume
(PC) » Entry address
EXIT To caller

TESTEQ DUMP, X 0202°

Lo M UCLLTE t

our (O, TPC) A 1 Set ur tare control

LD AALSYN t (A) 1= SYNC character

LD M.e32 1 (H) t= No. of SYNL characters
CALL WNB ! Write SYNC

DEC H t One less to do ...

JP NZ . WME ) t If not done

LD AALSTX t (A) 1= STX character

CALL WNE ! Write “Start of Text

LD LeH P (HL) t» O

LD (CRCSUM) « HL t Clear CRC

DEFL (RT.MI+X B0 )#2%4+) t 1st & last MI record

LD ML CRWORK 1ML 1= @GWORK

CALL WNP t Write headeor

Lo HL (START) [

EX DE + HL 1 (DE) 1w Start address of dume
Lo HL .« (ABUSS) P (HL) = Endine address of dume
INC ML t Compute with stop + 1

LD Al 1 Comrute (ML) = (ML) = (DE)
sup E L

LD LA 1

LD AH '

SBC AD [

LD H: A t (ML) &= Count

CALL WNP ! Write count

PUSH HL {

LD A la ¥ (PC) index

PUSH DE !

CALL LRA. t Locate (PC) on stack

LD Ay (ML) 1

INC HL '

LD My (ML) !

LD LA t (HL) = Contents ot (PC)



“FPM/BO =~ HB/DG-80 Front Panel Monitor’

“Cassette Dumpr Routines’

023C
023F
0240
0241

0244
0245
o240
024p
024C
024D
Q24E
Q24F

0252
0295
o2%a

0258
025C

CDh 030F
7E WME 2

CD 0314
22 2014

C2 Q244

2R 2017
CD O30F
CD O30F

e

AF TFT!
Do F9

MACRO-B0O 3,39 0b&~Sepr~80 PAGE 1=31
CALL WNP I Write entry address
POP HL T (HL) t= Address
POF DE ! (DE) t= Count
CALL WNP ]
LD A THL) ! Get a brte
CALL WNB T Write it
LD (ABUSS) « HL i Set ABUSS for disrlay
INC HL 1 Point to next byte
DEC DE t Decrement count
LD AD !
R E I Is (DE) = O
P NI,WME2 T Noy do some more.
Write URC,
LD HL s CCRUSUM ) 1 Get CRC
CALL WNFP I Write 1t
caLL WNP '
JP TFT
TFT = Turn off tare.
Stor the cassette plaver/recorder.
TESTEQ TFT.Xx 02%b
XOR A ! Get a @
ouT (OP.TPL)Y A 1 Send at,

SUBTTL  “Front Panel Horn Routine’
PAGE

Y



“FPM/80O =~ MB/DU~B0 Front Panel Monitor
“Front Panel Horn Koutine

Q2%E

V2SE

0260
02461

0263
0244
0265
0266
0269
026A
0268
026C

O246E
026F

0270
0271

0274
0276
0277
0278
0279

FS

E3
DS
EB
21
AE

77
2E

7A
86

BE
cz2

73
D1
El
c9

3C

80

2009

0270
09

LR

ALARME

HORNE

HENO

HRNZ

MACRO=-80 3.3%

(D

Vb=Semr~80

HORN = Sound the front ranel horn

ENTRY
EXITe
USES?

TESTEQ
TESTEQ

LD

PUSH
LD

EX
PUSH
EX
LD
XOR
LD
LD
LD

LD
ADD

cP
v

LD
LD
POP
POP
RET

SUBTTL
PAGE

(A) = me/2
None
AF

ALARM, X029
HORN, X 02607

Avi2o/2

AF
ACB. SPK

(SP) W HL

DE

DE ML
HLCTLFLG

"

Ey (ML)

(HL)Y WA

Ly LOWCTICONT)

AD
Ay (ML)

(HL)
NZHRNZ

Ly LOW(CTLFLG)
(HL) VW E

DE

HL

FAGE 1-32

120 ms beer

Save count
Turn on sreaker

Save (ML), (M) = Count
Save DE

(D) 1= Loor count

Point to CTLFLG

Towwle horn bit

(E) t» Olg CTLFLO value
Set on horn in CTLFLG

(A t» Cvcle count
Value to wait for an TICCNT

(A) = (TICCNT)?
Noy walt ...

(HL) t= CTLFLG
Restore old CTLFLG value

‘Casette Tare Processine Subroutines



FPM/BO == HB/DG~B0 Front Panel Monitor’

‘Lasette Tare Processine Subroutines’

027A

W27A
0270
0280
0zel
0282
0283

0285
0268
0289

ozac
0280

028E
026F

0290
0293
0296
0298
029A
029D
02ZA0
02A1

cbh
20
7C
Bs
ce
3E

a3z
47
cD

E6
78

OF
Da

nc
cb
DB
FE
CA
3A
IF
c3

02Dy
2017

o1

2014
0258

025E
Q2AK
FoO

028D
201C

0290

CTCH

TPERR?

TER3:

TERL:

MACRO=80 3.3%  Ob-Ser-80

CTC = Verifty checksum.

ENTRY: Tare Just before CRC,
EXIT: To caller ¢ Ok,

To TPERR {f bad.
USESS AsFoH L

TESTEQ CTCX"027A

CALL RNP '
LD ML+ (CRCSUM) '
LD A '
OR L '
RET 4 '
LD Al '
JP TPERR ]

TPERR =~ Process tare error.
Disrlay error number in low byte

If error number 1s even., don t al
If error number is odd, allow "W

ENTRY: (A) = Error number

TESTEQ TPERR, X 028%"

LD (ABUSS) A 1
LD B A '
CALL TFY '

Is " return (1f rarity error)

D M1.ANT !
LD AB 1)
RRCA i
RET C t

Beer & flash error number.

CALL CyALARM
CALL TEXIT

4

'
IN Ay CIP.PAD) '
cP X7 2F~ '
e Ly TER3 '
LD Ay (TICOCNT+1) i
RRA '
JP TER1 1

B,

PAGE 1-33

Read next wrair

Return 1f Ok.
Checksum error.,
(B) t» Lode

of (ABLSS)

low “#N°

(B) 1= Code
Stop tare.

Fall throush with C°

Return 1f Ok,

Alarm Lf rrorer time
See 1f 7

Check for W
It was.

‘CT set 1f 1/2 second

clear



FPM/B0O == MB/DO-B0 Front Pane!l Monitor”

“Casette Tare Processin® Subroutines”

02h4
02AS
02A7

02/
02AC
02AE
02B0
0281
0284

AF
D3 F9
€3 oop2

DB FO
FE &F
De F9
co

2A 2019
£

TPABT:

TPXIT:

»
MACKO=-80 3,3% Vb&~Ser~80 PAGE 1~34

TPABRT = Abort tare load or dume.
Entered when loadine or dumpinw, and the "% kevy 1s Pressed.

TESTEQ TPABT.X 02A4°

XOR 2 t (A) 1= 0O
ouT (OP.TPC)Y . A Y Turn off the tare.
JP ERROR t Sound the alarm & bail out,

TPXIT = Check for user forced exit,

TPXIT checks for a “#7 kevrad entry. If so. take
the tare driver abnormal exit,

ENTRY: Mone
EXIT: To (RET) 1f not "»°,
(A) = Port status
To (TPERRX) 1§ ‘% 1s derressed.
USESH AF

TESTEQ  TPXIT.X 02AA°

IN A CIPLPAD) ! Read key rad

ce X“&6F° $ Is 2t e 7

IN A CIPLTPC) I Read tare status

RET NZ t If not "' return with status
LD HL .+ (TPERRX) $ (ML) = Error exit address

JP (HL) 1t Go to (TPERRX)

PAGE



“FPM/BO == HB/DG~B0 Front Pane!l Monitor” MACRO-80 3,39 Qb~Sepr~B0 PAGE 1-3%
‘Casette Tare Processine Subroutines

02PS
LRR] SRS =~ Scan record start.
]
' SRS reads bytes from the tare unti)l it recownizes the start
] of a record,
'
{ This rewuires at least 10 SYNC characters & 1| STX character.
1
5 The CRC is then initialized.
'
' ENTRY: None
' EXIT: Tare rositioned (and movine)
| (CRCSUM) = O
v (DE) = Header bytes
{ (HA) = Record count
] USESs AFyDVEVH L
TESTEQ SRS, X 02B%”
0289 SRS
0285 16 00 SRS1: LD D.O '
0287 62 LD H.D '
ozpe 6HA LD L.D t (ML) t= O
02B9 CDh 02D% SRS21 CALL RNB it Read a bvte
02BC 14 INC D t Count | SYNC character
028D FE 16 cP ALSYN t Now see if it really was SYNC
O2BF CA 02B9 JP 1.5RS2 t Yery do 1t awain
0202 FE 02 cp A.STX I Was 1t a STX?
02C4 c2 0215 JP NZ.SRS1 ! Nore. start over.
02C7 3E OA LD Ay10 '
02C9 BA cP D ! Did we wet at least 10 SYNCs?
02CA D2 02B%S JP NU SRS } Nore ... start over.
02CDh 22 2017 LD (CRCSUM) , HL ¥ Clear CRC
0200 cDh o209 CALL RNP ! Read leader
0203 54 LD DM '
0204 SF LD EA t (DE) t» Meader
] JP RNFP I Read count

PAGE



e f,

FPM/80 ~= HB/DG-80 Front Panel Monitor” MACRO=-80 3,3% D&~Ser~80 PAGE 1 ~34
‘Casette Tare Processineg Subroutines’
020%
(XA RNP ~ Read next rair.
'
1 ANP reads the next 2 bytes from the cassette tare.
'
{ ENTRY! None
] EXIT (HA) = Byte raar
' USES: AFuH
TESTEQ RNP, X 02D%°
0205 cp o209 RNP 3§ CALL RNB t Read a byte
o208 &7 LD Hi A 1 (H) t= 1t brte
{ JP RNB 1 Cet 2nd byte
Ve RNB =~ Read next bvte.
1)
' RNE reads a sinele byte from cassette tare, The CRC
] s urdated for the character.
1
1 ENTRY! None
] Ex1Te (A) 1= Lharacter
1 USES!? AF
TESTEG  RNB. X 0209
ozDy 3E 34 RNB LD AUCT.ROMVUCTLER*UCT,RE t Turn on reader for next byte
0208 D3 Fy ouT (OPF.TPC) A ]
020D CDh 0zAn RNB1E CALL TPXIT t Check for o & read status
O2E0 E6 02 AND UsR.RR ' Receiver ready?
02E2 CA 020D Jr Z+RNB1 t No ...
OZES DB FB IN A CIPLTRD) ! Read a byvte
' JP CRC t Do CRC

PAGE

a0 !



‘FPM/B0O =~ HB/DG~B80 Front Panel Monitor: MACRO-80 3,3% 0b&~Ser-80 FAGE 1=-37
‘Casette Tare Processing Subroutines’

O026E7
RA) CRC - Compute Cyclic Redundancy Check
]
' CRC comrutes a CRC checksum from the rolvnomialt
1
' (X + 1) & (X*45 +» X « 1)
'
] Since the checksum is a division remainder, a checksumed
' data sequence can be verified by runnine the data throush
' CRC, and then runnine the rreviously obtained checksum
) throush CRC. The resultant checksum should be O,
'
! ENTRY: (CRCSUM) = Current checksum
' (A = Bvte
' EXIT: (CRCSUM) Urdated
L) (A)Y Unchaneed
' USES? F
TESTEQ CRC,X"02E7”
02E7 cS CRCt PUSH BC '
O2ES 046 08 LD B8 1 (B) t= Bit count
O2EA ES PUSH HL '
O2ER 2 2017 LD HL+ (CRCSUM) I Get Current CRC
O2EE 07 CRCLt RLCA !
02€EF aF LD CiA 1 (C) = Bit
02F0 70 LD Al {
02F1 87 ADD AA 1
02F2 6F LD Liy '
O2F3 7C LD Ak ]
02F4 17 RLA \
O2FS &7 LD HiA !
02F& 17 RLA L]
O2F7 A XOR C {
02F8 OF RRCA '
O2F 9 D2 0304 JP NC,CRCZ2 1 If not to XOR
02FC 7C LD AvH '
0O2FD EE 80 XOR X 80° '
O2FF &7 LD HeA '
0300 7D LD AL !
0301 EE 0% XOR X 0% ]
0303 &F LD LA {
0304 79 CRCZ23 LD AC '
030% 0% DEC B t Decrement bit count
0306 C2 OZEE JP NZ,CRC1Y ! Not done vet
0309 22 2017 Lo (CRCSUM)  HL ! Set new CRC
030C El POP ML '
030D c1 FOP BC '
030E cY RET '

PAGE



‘FPM/B0 =~ HB/DG-80 Front Pane! Monitor’

‘Casette Tare Processine subroutines’

030F

O30F
0310
0313

0314
0319
0218
031A
0310
031F
0321
0322
0324

7C
Ch 0314
7D

FS

CD 02AR
E6 01
CA 0319
3€ 11
D3 F9
F1

D3 F@
C3 02€E7

- . .. e

WNFt

WNE?
WNE1 1

MACRO-80 3, 3%

WNFP = Write next rair.

¥

Ob=~Ser~80

WNP writes the next two bytes to cassette tare.

ENTRY: (ML) = Bvytes
EXIT: Brtes written
USES: AF

TESTEQ  WNP, X" 030F -

LD AH
CALL WhE
LD AL
JP WNB

WNB =~ Write next byte,

(A) t» Jst bvte
Write 1t.

(A) = 2nd brte
Go write it

WNB writes the next bvte to cassette tare.

ENTRY: (A) = Byte
EXIT: None
USES: F

TESTEQ WNB, X 0314

PUSH AF

CALL TPXIT

AND USR. TR

JP Z+WNB1

LD AUCTL.ER*UCTLTE
ouy (OP.TPC) A

PUP AF

aur (OP,TPD) VA

JP CRC

SUBTTL  "Miscellaneous
PROE

Save byvte

Check for #° & wet tare status
Transmitter ready?

Nos+ wait,

Enable transmitter

Get byte back
Send 1t
Now wo compute CRC & return,

Subroutines”



‘FPM/B0O =~ HB/DG-80 Front Panel Monitor” MACRO-80 3,3%

“Miscellaneous Subroutines’

0327

0327
032A
032B
0320
0330
0331

0332
0335

0336
0337
033A
033C
033D

3A 2009
5F

16 00
26 201D
19

co

CD 0336
2B

EP

21 2008
CB %E
Ep

CA 0438

ENTRY! None

e e

USES® AFyDVEHL L

06~Ser-80 PAGE 1-39

LRA = Locate revister address,.

LRA locates a revister on the monitor”s stack,

EXIT2 (A) = Rewmister index
(HL) = Storase address

LRAL LD Ay (REGT) ! Get rewister index
LRA.t LD E.A {
LD DO 1 (DE) 3= Rewister index
LD HLy (REOPTR) 1 Oet rointer to start of resisters
ADD ML« DE 1 (HL) = (REGPTR) + (REGI)
RET '
LR INWORD = Inrut 146 Bit Address from Kevrad

it at ((HL)).

USES? AFLDVEH L

TESTEQ INWORD.X 03327

INWORD: CALL INBYTE
DEC HL

it at ((HL)).

USES!: AFDVEHVL
TESTEQ INBYTE,X 0334°

INBYTE: EX DE + ML,
LD HL v « MFLAG
BIT 3y (HL)
EX DE y HL
JP Z,108

INWORD reads a4 16 bit address from the front ranel kevrad & stores

ENTRY! (HL) t» Address to store 14 bit value
EXIT: To (RET) 1¢ Ok
To ERROR 1f bad diwit entered.

1 Get 1st byrte
'

(R} INBYTE = Inrut 8 Bit Byte from Kevead
INBYTE reads an 8 bit value from the front ranel kevrad & stores
ENTRY! (HL) = Address of byte to hold value.

EXIT: To (RET) 4if all Ok,
To ERROR 1€ error.

Save (HL) in (DE)

Point at .MFLAG

18 hex mode set?

Put (ML) back

In octal modes. wo to it.



“FPM/BO == HA/DG-80 Front Panel

“Miscellaneous Subrautines”

0340
0342
0345
0346
0348
034A
0340
034F

0352
0353
0355
0357

0356

03%p
038
03%E

0360

03460
0361
03462
0363
03464
0366
0368
0369
Q36A
036H
034D
0346E

D4
A7
ED
10

3E
c3

ES
2E
cp
£1

c2

DS
16

17
17
17
FS
Eé
Cé

1A
Av
E6
A
18

02
D3BO
&F
Fa
0459

OF
0260

0a
SE

040E

03
03

o7
EE

7F
6E

-

Monitor

IHB:
IHE1 1

- e W ey o -

DFDs

DOCTAL

OCTALLS

MACRO~B0 3, 39

Inrut hexadecimal byte

LD
caLL
AND
RLD
DUNZ
CALL
LD
JP

DFD = Decode

ENTRY:

EXIT:
USESH

TESTER

PUSH
LD
BIT
PP
IF
JP
ELSE
JP
ENUC

PUSH
Lo
Lo

REPT
RLA
ENDM
RLA
KLA
KLA
PUSH
AND
ADD
Lo
LD
XOR
AND
XOR
JR

SUBTTL
PAGE

B, 2
NC, RCK
A

IHB1
NOAL TR
AL 30/2
HORN

0b-Ser~-80

PAGE 1=40

& diwits rer hex byte

Read a diest

Be sure ‘C° 18 clear

Rotate diwit into mlace
Decrement count &% loor 1f not O
Clear alter mode

30 ms

whipw

for front mane) diselay

(HL) = Address of LED refresh area
(L) = “OR’ pattern to force on bars or periods

(A} = Value

(HL) = Next diwit address

AByCyMy L
DFD, X 0a%2°

HL

Ly LOWC, MFLAG)
34 (HL)

HL

ODSPLY

NZ ., DHEX

2+ DHEX

DE
Dy DODA/ 256
B.3

3

AF

X 077

A LOWDODA)
EA

A (DE)

[
XTF
C
OUTALZ

Save (HL)

(HL) 1= (,MFLAG)

Check for HEX or S/0CTAL disrlay
Put (HL) back like we found 1t

Go diselay MEX

Save (DE)
(D) t= Pave address of DODA
(B) 1= Number of diwits

Shift 4t left 3 times

1 Shaft

17 Shatt
11 Shaft
1t Shatt

Save value for next disit
Remove unwanted bits

Index into DODA

(DE) tw Address of rattern
(A) t= Pattern value

Force rattern

Vo finish upe,

Urdate Front Panel Dismlavs’



FPM/BO == HB/DG-80 Front FPanel Monitor MACRO~-80 3,3% Ob&~Ser~20 PACGE 1~41
‘Urdate Front Pane)l Disrlavs’

0370

1yt UFD = Urdate front rane! dismlav.

1

' UFD 18 called by the clock interrumrt rrocessor when 1t 18

' time to umrdate the disrlav contents, This is done every

! 32 interrurts, or about 32 times a second.

'

! ENTRY1®  (HL) = TICCNT

' EXIT: None

1 USES! Al
0370 cCp a8 UKDt BIT 1.8 t Test 1f disrlay urdate wanted
0372 co RET NZ v If not ...
0373 2E 04 Lo L+ LOW(DSPROT) ! Rotate the little dots ...
0379 CB 06 RLC (HL) t Done ...
0377 aE Lo Cy (ML) ! Get the dots for urdate
0378 23 INC HL I Get to diswlay mode
0379 A7 AND A i Make sure "C” is clear
037A CB 4E BIT 14 (HL) 1 See 1f in rewister mode
037¢C 2hA 2014 LD ML (ABUSS) t If not wet address mode
037F 28 12 JR Z+UFDY 1 If in memory mode don 't wet resister
0381 cD 0327 CAaLL LRA t Get rewister address
0384 ES PUSH ML i Save for later use
0389 21 O3FE LD ML+ DSPA I Cet rewister mattern from table by ...
0368 19 ADD ML+ DE L addinw the rewmister offset from LRA
0389 7€ LD Ay (HL) ' and load into
038A 23 INC ML ] (H) and
0368 b6 LD Hy (ML) ' (L) for easier use
03sc &F LD LA '
038D E3 EX (SP) HL t Set rattern on stack and wet back
038E B4 OR H ' resister address with "C° clear
O38F 7E LD Ay (HL) t Load into (HiL) from memory
0390 23 INC ML L
0391 bbb LD Hy (HL) '
0392 6F LD L+A ]

PAGE



FPM/80 ~= HB/DG-80 Front Panel Monitor MACRO-80 3, 3% 0b6-Ser~-80 PAGE 1-42
“Urdate Front Panel Displavs”’
0393
0393 FS UFD1 PUSH AF 1 Save ‘C° flas for mode
0394 EB EX DE  HL t Swar to (DE) for dismlay
0avs 21 2008 LD HLALEDS 1t Point to LED’S
0398 Th LD AD 1 Decode hish bvte
0399 cp 03sz CALL DFD 1
039C 78 LD M E 1 Decode low byte
0390 cn 03%2 CALL DFD 1
VIR0 Fl POP AF 1 Get back flaws
Q3AL 1A LD Ay (DE) 1 If 4n memory mode wet the data
03A2 28 AE JR 2,0FD T Yury An memory ... store and return
03R4 CD 0%8E CALL TALT t Get prime marker for rewister sets
03IA7 E2 [ (SP) ML 1 Get revister rattern back
O3A8 22 2011 LD (DLEDS) ML 1 Store 1t
O3AB El PUP ML t Get back LED address for rrime mark
0O3AC 23 INC HL t Incrememnt rast rewister rattern
O3AD 23 INC Ml U
OIAE 77 LoD (ML) oA 1 Store 1t and ...
QO3AF [ RET ] Return

SUBTTL  "Read Console Kevrad'
PAGE



‘FPM/B0 =~ HB/D0~80 Front Pane! Monitor-
“Read Console kKevrad’

O3B0

0380
03B
032
03p4

0387

ES

cs

OE OA
21 2014

DB FO

o W ae SR Gl W o W ST am A wn S e W e wh wn W an W an W e W wn R o SR o W ey W am . am  am T am e e

RCK

RCK11

MACRO-80 3,39

0b~Ser~80

RCK = Read front rane!l kevrad.

PAGE 1=43

RCK 13 called to read a kevstroke from the front ranel kevrad.
RCK rerforms de~bouncinme, and auto~repeat. A #BIP» 13 sounded
when a value is accerted,

Kevrad valuest

ENTRY:
EXIT:

USES:
TESTEQ
PUSH
PUSH
LD

LD

IN

111 1110
111 1100
111 1010
1111 1000
1111 0110
1111 0100
1111 0010
1111 V000
1110 1111
1100 1111
1010 1111
1000 1111
0110 1111
0100 11
0010 11
0000 11

—

None

MMOOTDIVONOCURBWON~-O

To caller when a kevy is hit,

(A) =

VOV BRELN~-O
1

AF
RCK, X" 03BO"
HL

BC
Cy200/20
HL, RCKA

Ay CLIP.PAD)

lo;
q”
02/
L i
e
/5/
67
471
‘8
191
N
tat
rcr
ID/
"Ef
JF/

Wait 200 ms

Inrut rad value



“FPM/80 -~ HB/DG-80 Front Panel Monitor”

“Read Lonsole kKevrad”

(] 30
03BA
03pC
O3BF
03C0
03C1
03C3
03Ca

03Cs
03C7
03CYy
03CA

03CC
03CDh
O3CE
O3CF
0300
03D2
0ap3a
0305
0308
0309
Q3DB
03DC
030D

47
3E
cD
76
BE
20
oD
20

OA
002

03
F1

FE
06

ES

02
0260

OF

* 4¢3

RCK 28

RCK3t

LD
LD
CALL
LD
cP

DEC

Have a kevy value.

LD
XOR
RRCA
JR
REPT
RRCA
ENDM
RRCA
RRCA
RRCA
RRCA
JR
LD
LD
CALL
LD
AND
POP
FOF
RET

SUBTTL
PAGE

MACRO-80 3.3%  04-Ser-80

ByA

Ay 20/2
oLy
AB
(HL)
NZ,RCK2
C
NZ.RCK1

(HL) A
X FE

NC, RCK3
Iy

NC.RCK L
BA
Avas2
HORN
AvB

X OF”
BC

HL

PAGE 1-44

(B) t= Value
Wait 20 ms

Have a chanee

Wait (C) cvecles

Urdate (RCKA)

Hit 707 = 277
Kotate rieht 4 times

i1 Rotate

It Rotate
1t Rotate
i1 Rotate
1t Rotate

e el

No hit at all ...
(B) 1» Code

4 ms

Make =BIP#»

Get value into (A)
Make 1t O ~ 1%

"Remainder of DOCTAL Routine’



‘FPM/B0O =~ H8/DU-B0 Front Panel Monitor’ MACRO~HO 3, 3% Vb=Ser~H0 PAGE 1~A4%5
“Remainder of DOCTAL Routine’

O3DE

03DE 77 OCTALZ: LD (HL) A I Set mattern into rlace
O3DF 23 INC HL t Point to next mattern wlace
03E0 ch 0 RLC C t Rotate rattern

03E2 F1 POopP AF t Oet our value back

O3ES 0% DEC B f One less diwit to do.

O3E4 C2 0360 JP NZ,OCTAL]L P 1f not O diwits left

Q3E7 D1 POP DE t Restore (DE)

0JEB ce RET t A)) done.

LIST

SUBTTL  “Front Panel Sesment Patterns’
PAGE



( >
“FPM/80 == HE8/DG~80 Front Panel Monitor’ MACRO-80 3,3% 0Vé&~Ser-80
"Front Panel Sesment Patterns’

O3EE

(] Display sewvment codinet

1

' Brvte = 74%4 3210

1

' =] e

] { !

' & 2

' } H

! (-

' ' !

1 ] 3

‘ L )

1 wm—fmm—— 7

] Octal to 7 Sewment Patterns

TESTEG DODA X O3EE "

O3EE 01 DODA DEFB QUDOOOOL R 1o
Q3EF 73 DEFE O11100118B (I |
O3F0 aa DEFB 010010008 12
O3F 1 &0 DEFB 011000008 t 3
03F2 a2 DEFB 001100108 14
Q3F3 24 DEFB 001001008 [
O3F 4 04 DEFB 000001008 LS
O3FS 71 DEF B 011100018 v 7
03F & 00 DEFB 00000000H 18
03F7 20 DEF B 001000008 19
03F8 10 DEFB (SIIVR RNISTHTS) <) A
Q3F9 06 DEFE 000001108 i b
O3FA oD VEFE 000011018 1t C
O3FB az DEFE 010000108 P d
O3FC ou DEF B 000011008 P E
OIFD 1c DEFB 000111008 t F

' Rewister to 7~Semment Patterns
O3FE 8A4 DSPAs DEFW 10011000101001008 i SP
0400 L0 DEFW 10011100100100008 1 AF
0402 apasd DEFW 10001101100001 10K ¥ BC
0404 accz DEFW 100011001 1000V010B 1 dE
0406 8F92 DEFW 10001 111100100108 ML
0408 AZF3 VEFW 101000101111001 1B o1y
040A 92F3 DEFW 1001001011110011 B toIx
040C CE98 DEFW 110011101001 10008 ' Pe

SUBTTL “Hexadecimal Decode for Disrlay
FALE



FPFM/80 ~~ H8/0G-80 Front Panel
Decode for Disrlay

Hexadecimal

O40E

OA0E DS
040F 16
0411 06
0413 a6
0415 23
0416

0416 07
0417 07
0418 07
0419 07
041A FS
0418 Eb
041D Cé
O41F SF
0420 1A
0421 Ay
0422 Eé
0424 AY
0425 77
0426 23
0427 CB
0429 F1
0424 10
042C D1
0420 cy

03
02
FF

OF
EE

7F

o1
EA

¥ T¥

Monytor

DHEX ¢

DHEX 1 ¢

MACRO~80 3.35

DHEX -~ Called ¥rom DFD

PUSH
LD
LD
LD
INC

REPT
RLCA
ENDM
RLCA
RLCA
RLCA
RLCA
PUSH
AND
ADD
LD
LD
XOR
AND
XOR
LD
INC
RLC
PUP
DUNZ
POP
RET

SUBTTL
FAGE

DE

D, DODA/ 256
B2
(HL) W XFF”
HL

4

AF
X7OF -
Ay LOW(DODA)
EA

Ay (DE)
(9
X7k’
Cc
(HL) A
HL

C

AF
DHEX 1
DE

‘Kevrad Inrut Koutines”

Ob~Ser~80

L

LR
1

LR
i
LA
i

e W ey W ey W wn W wm . en -

PAGE 1447

Save (DE)
(D) 1= Pave address of DODA
(B) t= No. of diwits
Blank out 1st diwit of 3
Bume rointer, accordinely,

Rotate left 4 times
Rotate

Rotate

Rotate

Rotate

Rotate

Save value on stack
Remove hiwh order NIBBLE

Index into DODA

(DE) 1» Address oy diwit rattern
(A) = Pattern byte
Force mattern

Set disit into memory
Point to next diwit rlace
Rotate force mattern

Get the value back
Decrement count & do more
Restore (DE)

All done.



“FPM/80 == HB/DG-80 Front Panel Monitor’
‘Kevrad Inrut Koutines'

0AZE

042E
0A2F
0432

0434

0436
0437
0438

0439
043/

0438
043D

0440
0442

0445
0444
0447
0448
0449
044h
044C
044D
O44E
0450
0452

FS
I
Eb

28

F1
37
cy

F1
cy

06
D4

FE
D2

SF
7€
07
07
07
E&

77
10
3E
c3

2008
08

03

03
03BO

08
oon2

F8

ED
OF
0260

CKHEX?

NHE X ¢

10861
10861

MACRU~-80 3,39

»

06~Sepr~80

PAGE 1-48

CKHEX = Check for hexadecimal disrlay mode.

CKHEX

AF

Ay CLMFLAG)
V0. HEX
OnsPLY

Ly NHEX

NZ . NHEX
AF

AF

10B = Inrut octa)l brte

LD
CALL

cpP
JP

LD
Lo
RLCA
RLCA
RLCA
AND

LD

DUNZ
LD

PAGE

B. 3
NC y RCK

8
NCy ERROR

Evf
Ay (HL)

111110008
E

(HL) A
10B1
Ay30/2
HORN

is called from the executive monitor loawr,

Save value & status

P Oet user ortions flaw

oy S ey s S o e

Hex mode net?

Noy wet out,

Get value back
Set ‘C’
Done.

Get value & status back
Return with PSW unaltered

3 diwits rer octal bvte
Read a diwit

Was 1t a kevy from O = 77
Noy refuse 1t!

Save value

Shift over 3 bits

Remove low diwit of old value
TORT an this dimat

Rerlace value

Decrement count & rereat

30 ms beer



"FPM/B0 =~ HB/DO~80 Front Panel Monitor MACRO~-80 3,3% 06~Ser~80 PAGE =49
‘Kevyrad Inrut Routines”

0455
R BADALT =~ Entered when trvine to alter (SP)
'
0495 21 00D2 BADALT: LD ML+ ERROR I Set ur “return’ address
0458 ES PUSH HL '
' JP NOAL TR t Clear alter mode & beer.
1 NOALTR = Clear alter mode
'
0459 ES NOALTRt PUSH HL 1 Save (ML) on stack
0A%A 21 2007 LD HL» DSPMOD ! Mode is in DSPMOD
045D Ch 84 RES Oy (HL) i Clear alter bit
OASF El POP ML ! Restore (ML)
0460 cy RET I Done (wasn’t that ecasvy?)

SUBTTL  “Front Panel "FUNCTIUN" Processor”
PAGE



‘FPM/80 =~ HB/D0O~8B0 Front Panel Monitor

“Front Fane)

0461

04461
0463
0466
0469
0468
0446E
O46F
0471
0474
0475
0476
0477
047A
0478
047C
D47E
OAT7F
0880
o481
o482
0483
0AB4

0485
0487
0489
048H

0004

3€E 77

32 2006
CD 03BO
D2 00D2

3E FF
32 2006

21 0485

30 01

"FUNCTION" Processor

FUNCT, ?

FNC, 1

FNTBL:

NUMFUN

FUNCT.

ENTRY:
EXIT:

SUBTTL
PACE

MACRO-B0 3, 3%

NONE

Ob=Ser~B0

= Function key rrocessor

1¥ valid function,

To processor

(A) = Index
If error,
To ERROK.

AyOL110111H
(DSPROT ) A
RCK

NUMFUN

NC, ERROR

AF

A1
(DSPROT) A
AF

AF

HL FNTBL
Al

LA

NC . FNC.,

H

Ay (HL)
HL

Hy (HL)
LA
AF
(HL)

BOOTUP
DsP
ADISPL
XCHOR

($=~FNTBL) /2

. T e o R an W e W W am W g W W

PAGE 1-%0

Rotate LEDS

Get tunction kev

Only valid functions allowed
Wrone entrv, o comrlain,
Save index

Stor rotatine

Save 1ndex avain

(A) t» 1ndex » 2

(ML) t» Function table address
(HL) 1= (HL) + (OA)

Get low bvte address of processor

Get hiwh byte

(HL) t» Frocessor address
(A) &= index

Go to rrocessor throush (HL)

HOOS Bootstrae

Hex / S. Octal Disrlavy

Indexed Disrlay throush Resister
Swar Primary & Alternate Rewisters

Number of defined functions

‘Function Processine Routines



FPM/80 -~ MB/DG-B0 Front Panel Montitor”
‘Function Processing Routines”

048D

048D
0490
0492

0494
0497
0498
0499
0A9A
049E
04%F
04n2

04A3

VAAY
04nC

E6
28

cb
23
ED

a2
ce

2A
co

ce

2007
02
0327

53 2014
2007

2014
05964
2014

201D

FFF

BO

0ADF

o008

201D

XDISPLY

XDMEM:

XCHGR 1

Indexed

LD
AND
JR

CALL
LD
INC
LD
LD
XOK
LD
RET

LD
CALL

RET

XCHOR -

MACRO-B0 3,3%

046~Sar~80

Disrlay of Memory throush

A, (DEPMOD)
DM, RR
7. XDMEM

LRA

E. (HL)

HL

Dy (HL)
(ABUSS)  DE
A
(DSPMOD) + A

HL. (ABUSS)
HL ITHL
(ABUSS ) » ML

Ywar alternate rewister
rrimary rewister set on

HL+ (REGPTR)
HL

HL

DE s HL
HL.~8

HL, SP

8P, HL

DE, HL

BC,®

- v Wt o ey -

e e W e o S ey WS oy W gy WP oy WD an W ey W gn W en . e

PACGE 1~

Rewister or Memorvy

Oet disrlay mode byte
Rewister disrlavy?
Nos, wo index disriay throush memory,

Oet address of resister on stack
Get low half of address

Hish half of address

((ABUSS)) 1w Contents of remister
Get a zero in (A)

Set memory disrlay mode

All done.

Get memory address we re lookinw at
Get value rointed to by (HL)

Set memory address

Done ...

sot with
stack.

No interrurts, rlease.
Point to revisters on stack
Move down to (AF)

(DE) 1= Pointer to AF.BC,DE.HL
Make room on bottom of stack
(HL) tw (SP) - 8
Set new (SP)
(DE) t» To, (HL) = From
(BC) tw Lenwth (4 revisters # 2 bvtes)
Comy them
Cet

Resisters

From
Stack

Swar “em
Put

Alternate

Rewisters
On stack

Point to old (SP) loc”’n
(ML) 1= (SP) + 8
Restore (SP) to oriesinal state
Point to last of rewisters
(DE) 1= Pointer to AF  BC” DE" HL"
Point to rewisters on stack



“FPM/B0O =~ HB/DG-BO Front Panel Monitor”’

“Function Processine Routines’

0AD4 01 0009
04D7 ow

0408 EB

0409 OE 08
040p ED B8
0aDD FB

OADE ce

LADF D9

04E0 08

0AE) FS

04E2 3A 2008
O4ES EE 20
OAE? 32 2008
OAEA F1

OAED cy

O4EC 3A 2008
OAEF EE 08
04F 1 32 2008
VAF4 cy

XCHOR, &

LR

DSPe

MACRO~80 3.3%

0é~Ser~80

PAGE 1-52

LD BC,9 I Move ur to end of rewisters
ADD HL .« BC T O(HL) t= ((REGPTR)) + 9

EX DE ML t (DE) t» To, (HL) t= From
LD C.8 V (BC) t= Lenoth of move (6 bvtes)
LDDR I Set new rewisters onto stack
£l { Ok to interrurt now.

RET ! We're done.

ACHOR. = Actual Swar of Rewmister Sets

EXIT: CMELAG) Updated

EXX t Swar BC,DE, ML

EX AF , AF ~ I Swar PSW

FPUSH AF t Save PSwW

Lo A CLMFLAG) t (A) 1= _MFLAG

XOR V0L ALT Y Toewle remisters bt

LD CoMELAG) v A t Store new value

POP AF ' Restore AF

RET '

DSP =~ Towwle Hex / Octal Displav

LD A CLMELAG) t Get .MFLAG

KOR U0, HEX f Towwle bt

LD (LMFLAG) A t Rerlace with new values

RET

PAGE



"TFPFM/EO =~ MB/DG=B0O Front Panel Monitor”
“Function Processine Routines

OAFS

1F20
2260
2048
1FSA

2048
20A0
001F
213

O4FYs
0AF &

0AFD
OAFE
0501

o%o7
0%09P

0%0A
050D
OS0E
0511
0514

05146
0519
0518
OS1E
0520

0521

Fa

az
31
01
11
21
ED

AF

21
77
11
01
ED

21
cB
32
D3
ac

ca

2009
2280
0058
2048
1F5A

20A0

20A1
001E

2008

2131
¥

1F2D

?B0OT

?STACK
?0.CON
"BOOTA
7BOOTL
7D.CON
?D. RAM
TDRAML
TIOUNT

BOOTUP

MACRO-80 3, 3%

BOOTUP ~ Boot MDOS

EQU
EQU
Eou
EQU
EQU
EQu
EQuU
EQU
EQU

D1
Lo
LD
LD
LD
LD
LD
LDIR

XOR

JLIST

SUMTTL
PAUE

X 1F2D~”
X°2280°
X72048"
X AFSA”
X70058"°
X72048°
X"20R0°
X 001F
X72131°

A, CB.SSI+CB.CLI+CB, SPK
(CTLFLG) oA
GF, 7STACK
BC, YHOOTL
DE, 7D. CON
HL . "BOOTA

A

ML+ 2D, RAM
(HL)Y WA

DE ., 7D, RAM+ |
BC . ?DRAML -1

HL + . MFLAG
O (HL)
(2I0UNI ) A
(X“7F ) A
"

7BOOT

“Real Time Clock Processor

Déh-Ser~80

PAGE =53

Entry into boot code
Gtack address

Disk constants table

Table lenwth

Table storave area for HUOS
Svetem RAM work area

Work area lenwsth

Digk unit number

No interrurts
OFF monitor limht

Set new stack

Cory Disk Constants
Det a zero in (M)

RAM work area

Zero it.

Point to .MFLAG

Rewuest clock interrupts
Set rrorer boot device
Reset Drives

(A) 1= )

Go to boot code.



“FPM/B0 =~ HE/DO~8B0 Front Panel Monitor”

“Rea) Time Clock Processor’

0524

0524 ES

0529 CDh os2c
0528 El

0529 16 00
0n2B ce

os2C 2A 203B
0S2F 2B
0530 ES

0531 Ch 0596
0534 23
0%3% E3

0536 D1

0537 73

0538 23

0539 72

053A ES

0%3B 23

0%3C CD 0994
OB3F 19

0540 El

0541 Do

0542 AF

0%43 77

0544 2B

R ey S e R e S gy B n W an W gu oy S am ww W e u e . .

SYsCLK:

SYSCK1e

MACRO~B80 3.3%  0O4~Ser-80 PAGE 1-%54

SYSCLK = Umrdate Svstem clock

This routine is called from SIM to keer ur the system
clock, Exait wil) have (ML) 1= _MFLAG

The clock 1s stored at a location rointed to by CLKPTR,
in the tollowine formats

(CLEPTR=4) = Hours (0 - 23)

(CLEPTR=3) = Minutes (O - %9)

(CLKPTR=2) ~ Seconds (0 -~ %9)

(CLEPTR=1) =~ Msec/2

(CLKPTR+1) = Clock timine constant
This value contains the number of tics
which will occur in | second. [t mav
be altered at the descretion of the
user to comrensate for disk 1/0, etc,

If RAM 18 not rresent at the initial location set up by
this monitor (X70B80A° ), the user may move i1t by merely
chanwine the address in CLKPTR to the desired location.

NOTE:  When the clock reaches midnisht (24:00100,000),

the date as maintained by MHDOS 1s incremented,

No checks are made for the date before OR after

it 18 incremented, thus stranee thinws may arpear

at the end of a month,
PUSH ML 1 Save .MFLAO
CALL SYSCK1 1 Do the routine
POP ML I Restore 1t al)
LD DO I Restore (D) to O
RET i To caller
LD HL« (CLKPTR) 1 Get clock pointer
DEC HL 1 Point to MSEC
PUSH ML i Hold that for a nano ...
CALL HLITHL 1 Uet MSEC value
INC ML I Bume it (really 2 ms)
EX (SP) ML 1 MSEC on stack, Addr. in (ML)
POP DE t (DE) 1= MSEC
LD (HL) L E 1 Set value into memory
INC ML 1
LD (HL) D '
PLSH ML t Save clock addr,
INC HL t Pointine to timine constant
CALL HL ITHL 1 Load 1t (HL) t= ¥ tics / second
ADD HL « DE '
POP HL i Get that address back
RET NC ! “CY set Af second 18 ue,
XOR A 1 Get us a zero
LD (HL A y Zero the MSEC counter

]

DEC ML



‘FPM/B0 =~ HB/DG-80 Front Panel Monitor

‘Real! Time Clock Processor”’

084S
0B4s6
0547
0549
0sacC
054D
OBA4E
O54F
0550
0551
0553
0554
0554
0857
0558
0859
055C
0SS0
OS9F
0560
0561
0563
0564
0566
0567
0568

0569
OY%6A
0540
0570

77
28
JE
o1
a4
BE
co
71
2B
10
34
3E
BE
co
71
21
34
<E
34
7€
FE

ac
0200

F9

20C8
co

.

2008
2009
FO

CLKYST:

CLKFIN:

LEC

cP
RET
LD
DEC
INC
RET

POP
LD
LD
our
JP

SUBTTL
PAGE

MACRO=B0D 3, 3%

(HL) WA
HL

A, 60
BCy X7 2007
(ML)
(HL)

NZ
(HL) . C
ML
CLETST
(HL)

A 24
(HL)

NZ
(HL) . C
HL, X7 20087
(HL)
LyX'Co”
(HL)

A (HL)
Tl

G

(ML), 70"
HL

(ML)

HL

BCI . "FLM

Ay (CTLFLG)
(OP.CILY A
curt

0o~Ser~B0

PACGE 1 =55

Now rointine at seconds
(A) 1= reference &0
(B) 1= 2 , (C) 1= O
Bumr the counter
Gee 1f new value
Nore ...

Zero the count

Drom to next value
Do the minutes

Bumr the hours now
See 1f too hiwh

Is 1t7?

Nore ...

Zero 1t

HDOS 8 coded date
Now 1ts tomorrow ...
Do the ASLIL date
Bume 1t ur

Now met it

Is 1t too bie?

Nore ...

Set it to O

Foint to tens

Now fts rieht ...
Done ...

Kill return address

Set Lt ur for CUIL

Get hardware control flawe
Send 1t ...

See 1f user wants clock.

Miscellaneous Monitor Subroutines”



“FPM/BO =+~ HE8/D0~80 Front Panel Monitor”

“Miscellaneous Monitor Subroutines’

0s72

2008
0872
0573
0874
0s77

OS7A
0s7c
2009
OS7E
0S7F
0%81
0534

osar?
osap

OSaE
0591
0593
0594
0595

0594
0597
ouye

F&
D3

12
Eé
cz
ca

32
E1
c3

Eb
07
2F
cy

7€
23
bb

201F
VOTA

10
FO

20
00EA4
2022

2009
007A

2008
20

£Ulll

LR
'
i

STPRTN:

S5T1

TALT:

HLITHL e

MACRO-80 3.3%

Gb=Ser~B0

PAGE 1-564

CUIL = Check for user interrurt rrocessing.

CUILl 1% called to see 1f the user wants to rrocess the

clock interrurt,

DEFL «MELAG

LD A (BC)H

RRCA

CALL CyUIVEC
P INTXIT

STPRTN =~ Sinvle Ster Return

Return to here from sinwle ster

Or Ch.551

our (OP.CTL) WA
DEFL CTLFLG

LD (DE) A

AND CB.MTL

N NZ PMTR

JP UIVEL+3
55T1

LD (CTLFLG) WA
POP HL

JP INTXIT

If 80y his routine 18 called,

Make reference

(A) t» _MFLAG

Check bit O for user rrocessing
1f srecivied, cal)l user s routine
Return

interrumt,

e W s P oan -

Set pinwle ster inhibiat
Disable the i1nterrupt

Set the new flaw values
Are we 1n monittor mode?
Yer, met there.

vse ©lBE WO Bee user.

Set new tlav values

TALT = Test for alternate revisters.

Lo A CaMFLAG)
AND UoLALT
RLCA

CPL

RET

Get .MFLAG

Alternate revisters?

Rotate bit into rlace for disrlay
Make 2t on 4and the rest ot#

HLIML = Load (ML) indirect throush (ML),

Lo A (HL)
INC HL
LD Hy (HL)

Get low byte

Get hiwh brte



‘FPM/80 == HB/DO~B0 Front Panel Monitor
‘Miscellaneocus Monitor Subroutines

LD
RET

MACRO~BO 3,35

LA

0b~Sep-80

i
i

PAVE 1-957

Set low byte in rlace.

TSTREG =~ TSTREG tests for (PC) or (IY) disrlay and

returns the rrorer value.

This is done to keer

the (PC) on kevy 47 for compatibility with PAM/B,

cP ] I Was 1t (PC)?

JR Z,PCREG t Yer.

cP 7 1 How about (IY)?

JR NZ,TESTRI1 1 Nore: wo around,
LD AS i Make it rimht for (1Y)
RLCA 1 (A) 1= (A) » 2
DEFL REGI !

Lo (DE) A i Set rewister index
RET 1 Return

LD A7 t Fix for (PC)

JR TESTRY t Go finish ur ...

SIM - Set Interrurt Mode.

SIM i called every clock interrumrt to insure that the
interrurt mode currently set awrees with that which is

0599 oF
ON9A ce

LR R}

]

'
o%9B FE 0% TSTREG:
0890 28 09
OB9F FE 07
05A1 20 02
0SA3 3E 09
O5AS 07 TESTR1:
2009 .
05A& 12
0SA7 ce
05A8 3€E 07 PCREG!
O5AA 18 F9

LR

i

'

'

'

OSAC 3A 203A SIM:
OSAF ED 47

osp1 21 2008
05p4 Ch %6
0SB6 CC 0524
0SBy cB 76
0SBE 20 AC

OSBD 7€

OSBE E6 10

0sCo F& 46

0sc2 47

0sC3 OE ED
05CS ED 43 2002
0sCce €3 2002

LA R

J

'

0804 FPMCLK
0scC 28 INIT2:
0sCD F9

OSCE 21 0804

0sD1 22 203

indicated in .MFLAG,

LD A CTR) i Get value for (1)
LD 1.A i Set it.
LD HL v « MFLAG 1 Get the flaw
BIT 2y (HL) I See 1f clock 1s wanted,
CALL 2,8YSCLK } Yes, do 1t
BIT by (HL) I See 1f no clock wanted,
JR NZ+CLKFIN t Sav all done.
LD A (HL) !
AND Uo. 1M t Check for interrurt mode 1 set
OR LOW(Z. IMO) ! Make either IMO or IM1 orcode.
LD By A P Set anto (B)
Lo CyHIGH(Z, IMO) t Set hish byte of instruction inte (C)
LD (10OWRK) « BC ¥ Put the whole thinw into memory and
JP 1OWRK ' wo execute 1t ...
INIT2 = Initialize monitor stack: Cassette USART,
NMI and IMl vectors:. & Real Time Clock,
EQuU X 0B0O4" I Address of default timer constant
DEC ML ! Hieh Memory address
LD SPVHL I Set stack rointer
LD HL « FPMCLK § Put the clock in 1st 5 bvtes
LD (CLEPTR) + HL | of avallable address sprace,



FFY80 == HMB/DG-30 Front
Miscel lanecus Monitar

) 1 Fu
«i 40l
a2 2
&L e ¢
1 SEE ia «UJA
O%F} O 0%
OSF 3 SR 2058
USF 6 “a
OSF7 S0
LSFa B
Nk 70
DOF A ED B2
MEFC C3 00%A
UTFF 21 000E
0602 3%
A3 ES
UbsU4 11 2009

0607 L3 00&6A

UL0A FS

R 3A 2008
OL0E Eé 10
0610 20 04

0612 F1
0613 C3 2031
06164 F1
us17 Ch 2034
O&1A F3
0618 CF
0610 co

Fanel Monitor

Subroutines:

SAVAL X

LR

IMODY s

IMoDY . ¢

oA
D

Inttialize the

Lo
LD
Lo
Lo
LEC
Lo
LUDR
JFP

SAVALX - Lalled

Lo
ADD
PLSH
LD
P

IMUD1l ~ Check for IM1 on & level

H

g %% 385

CALL
DI
RST
RET

MACRO=AO 3,39

=M o Y (P

{‘ . 2w

| ' 54 o

U+ RETN
VIVEC+24)
M1, REY
(DIVEC+21 ) 0 iy

tlach

CyS

ML (CLIEP T
(V]

EvL

L

(ML)

LavAaLL

ML 14

ML, 5F

HL

DE, CTLFLO
SAVALR

AF

A' (OWLM,
uo, 1M1

NZ, IMOD1.

AF
UIVEC+18

AF
UIVEC+21

08

to allow srace

r
Ob6=Ser~80 PAGE 1-98
1 SO0 tier 1 & secundg ams /)
t t 0
Mtia ' <
) ntur 1
et ] rar
noae.,
I ‘RETN nat $
I Set tor NMI,
i RET instruct
§ Set ror 1M,
VOt 001 00, 000

1 Do & bLytew

I at cloch muinter

t

1

t Gonna zerd 1t backwards «..

t Start ot off ((H) has a z2ero)
t Rarrle 1t throush

1

ror NMI entry.

1
T (ML) t» Address of user s (5P)
t Put it on stack as  revister’

1
t Now Finish ur,

7 interrupt.

Save
Get MFLAG

See 1f IML i set
IMi. wo do 1t.

(AF)

Get PSW back
1 Go to user s level 7 routine

Get PSW back

Call user s IMl routine.

No interrurts for the clock
Now do 1t.

All done.

- ea W e



‘FPM/B0O == H8/D0~80 Front Panel Monitor
‘Constants”

0610
061E
061F
0620
0621
0622
04623

OALD”

cy
OE

02

01

PRSROM:

PEND

MACKO=BO 3.3% Ob=Ser~80

SUBTTL “Constants’

PAGE 1 -459

170 routines to be coried into and used in RAM,

DEFP MI.RET
DEFB 14

DEFB
DEFB
DEFB
DEFB
DEFB

-OONO

LIST

TESTEQ #,X 700

« DEPHASE

EQU *

TESTER (7PEND-~?START), X 0800

SUBTTL “RAM Cel) Definttions”
PAGE

"RET” orcode
Resister index
DSPROTY

DSPMOD

+MFLAG

CTLFLO

REF IND

Must be EXACTLY 2K

(2048 bvtes)



("

“FPM/80 == H8/D6-80 Front Panel Monitor”

“RAM Cel) Definttions”
OALD”

2000
2002
2004
2004

2005
2006
2007

2008

2009
0007

2008
2008
2011

2014
2016
2017
2019
2018

201D

201F
201F
2022
202%
2026
202
202€
2031
2034
2037

2037
2038
203D

START:
TOWRK ¢
PRERAM

REGI:
DEPROT
DSPMOD:

MFLAGH
'

CTLFLG:
REF IND:
PRSL

FPLEDS
ALEDS:
DLEDS:

ABUSS e
RCKAR

CRCSUM:
TPERRX1
TICCNT:
REGPTR?

UIVEC

IR
CLEPTR:

MACRO~80 3,3%

0b~Sep~80

The followine locations are used by the front rane!l monitor,

«PHASE X" 20007

DEFS
DEFS
EQU

DEFS

-t N

DEFS
DEFS
DEFS 1

——

DEFS 1

DEFS
DEFS
EQu “PRSRAM
EQU

DEFS
DEFS

DEFS
DEFS
DEFS
DEFS
DEFS

DEFS

EQU

DEFS
DEFS
DEFS
DEFS
VEFS
DEFS
DEFS
DEFS
VEFS

WRWVLLUWwWwwe N No=y Qoo - - -

DEFS 1

DEFS 2

DEFS 3

TESTEQ %, X7 20840
« DEPHASE

- ey -

Dume startine address

Inrut/Outrut work area

The followinw cells inttialized from ROM
(RET) orcode

Index of rewister under disrlay
Period ¢tlaw byte
Disrlar mode

User ortions flaw
See VO, XXX bits described at front,

Front ranel control bits,
Refresh index (O to 7)
End of ROM initialized area

Front ranel LED disrlay area
Si1x LEDs for address
Three LEDs for data

Address buss (memory under disrlay)
RCK save area

CRC checksum

Tare error exit address

Clock 2 ms counter

Kewister contents rointer

User interrurt vectors

Jume to clock processor

Jume to sinele ster rrocessor

Jume to 1/0 3. (HDOS console)

Jume to 1/0 4,

Jume to 1/00%,

Jume to 1/0 4.

Jume to 1/0 7, (HDOS SCALL routine)
Jume to Interrurt Mode | routine
Jume to NMI routine

Storawe for (1) rewister
Pointer to clock area
Unused bvtes

Should be at end of scratch rad,



‘FPM/B0 =~ HE/DG-80 Front Panel Monitor”
“RAM Cell Definitions”

OAAD " 00

MACRO~80 3,35

o
CPYROM

06~Ser~H0

PAGE

1-61

1 (
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FPM/BO =~ HE/DG-80 Front Panel Monitor” MACRO~80 3,3%  Ob~Ser~A0 PAGE
“RAM Cel) Definitions”

Macrost
FILL NLIST SCALL TESTEQ

Symbolst

*UDD 1 96F . 200% .o QOO «2MHZ 0052
A2 0038 +CLRCO 0007 LCONSL 0006 LLTLE 0021
JEXITY 0000 LOADD 0008 JMELAG 2008 PRINT S 0003
LSCIN 0001 PABORT 00927 TADY 0123 TAD2 0127
TROOT 1Fa2n THOOTA  1FSA PBO0OTL  0O%SE R 0030
TER2 VLT PDLCON 2048 TDLRAM  20A0 PURAML OO0LF
PEND OALD TEXIT 008z PTIOUNT 2131 TROMAD 8000
PETACK 2280 PSTART 024D W.ERR 008C PVLOOP  007A
QEWORK 8101 ASTX ooz AL SYN 0oLs ABORT 0146
ABTMSG o299 ABUGS 2014 AL ARM V2SE ALEDS 2008
ALLAAK  000F BADALT  oany BANKO [SIRTN3 ) HANK L 002
BANK 2 0004 BANK 3 0008 BCDV v 2 BOROM QOO0
BOARDO 0000 BOARDL 0010 BOARDZ 0020 BOARDE 0030
BOARDA  OLAO BOARDS OO0 BOARDSG  OLG0 BORRDY - 0070
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“FPM/B0 == HB/DG~B0 Front Pane!l Monitor”

‘RAM Cell Definitions”
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SYSINI
TERS
TPABT
TRUE
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UFD
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