0000
0003

0008
000B

0010

0018

0020

0028

002C

0030

0034

008A

BRBHBR BRBRBRBERE

88HRBR

47

004E
32 2E 37
004E
2F 39 36
004E
004E
004E
004E

0042

004E
0048

3241
FFE9
FFE5

FFE7

FFES
OF

10
12
11

begram
maxr am

sysbyts:

nonst k:

user stk:

maxr om
porta:
| eds:

portb:
di p:

portc:
iocreg:

serdta:
sercom

cr

startl:
start2:
start3:
start4:
start5s:
start6:
start:

PRI MER OPERATI NG SYSTEM v 2.7
;= Copyright 1991-1996 EMAC Inc.

;ver 2.3 (6/3/93) Gves access to DDATA, and FUNL in the MOS services and
adds EPROM burner code. Pressing "Func.", "2" does a CALL 1000
wi t hout changi ng the PC register.

;ver 2.4 (3/1/94) changes a/d routine to successive approxi nation algorithm

;ver 2.5 Ports over

nore r

obust UART

test, UART |oopback test

better EPROM burner code from EMOS 1.7 and

adds hex downl oad function key 3 to the MOS.

ver 2.6 Changed serial proto

cal to 1 stop bit instead

;ver 2.7 (2/13/96) Added nenu driven EPROM progranmer .

equ of f 00h
equ offffh
equ 25 +1
equ maxram - sysbyts
equ maxram - OfH - sysbyts
equ 40h H
equ 11h
equ 11h
equ 12h
equ 12h
equ 13h
equ 10h
ports to send the frequency
equ 14h
equ 15h
serial port
equ 80h
equ 81h
equ 13 car
aseg
org 0
jmp start
db 'v2. 7
org 8
jmp start
db ' 3/ 96
org 10h
jmp start
org 18h
jmp start
org 20h
jmp start
org 28h
jmp start
org 2ch
jmp fivhl
org 30h
jmp start
org 34h
jmp si xhl
org 38h
jmp bpent
org 3ch
push h
Ihld vec7hl
xthl
ret
fivhlif: push h H
Ihid vecshl f
xt hl H
ret H
sixhl f: push h H
I'hid vec6hl f
xt hl H
ret B
org 4eh H
I xi sp, nonst k
nvi a,
sim
; set up the ppi
nvi a, 0cdh
out iocreg
Xra a
out porth
der a
out porta
; set up the vart (i
xra a
out sercom
out sercom
out sercom
i a, 40h
out sercom
nvi a,01001110b
out sercom
nvi a, 00100111b
out sercom
; Initialize the dis
nvi a0
out dspcnd
i a, 3fh
out dspend
i a, 0clh
out dspcnd
; delay for a nonent
I xi h, 04000h
call dl ay
i a, 80h
out dspend
jmp noscode

of 2.

; beginning of user ram

; end of ram

; start of nonitor stack-#

;  of bytes of sys vars

maxi mum hi gh byte of

riage return

rom address (16k)

rstl
1
;orst2
2
; rst3
3
, rsta
4
rsts
5
; 5.5
f ; the code couldn't be put here because between
; 2ch and 30h there are only 4 bytes, so junp to it
; rsté
6

f

6.5 interrupt is used for single stepping

ry ; when rst7, (software bp) junp to nonitor
7 7.5
; save hl

If ; hl = address of interrupt service routine

put address on stack,

junp to address on stack

save hl

hl = address of interrupt
put address on stack, and
junp to address on stack

save hl
hl = address of interrupt

put address on stack, and
junmp to address on stack

Start of priner operating

; point at nonitor

; disable all inter

service routine
restore hl

service routine

restore

system

stack

rupts

; store FF to PORTA

t may not exist)

reset

internal

;1 stop, no pa}ity, 8 data, 1/16

; set RTS, DIR and enable TX and RX

play section of the 8279

and restore hl

; junp to start of nps or target app

; DIG T2 puts number fromrdkey into the low nibble of | after shifting

;I 1 nibble left
digit2: nov

b, a ; b= byte from rdkey



009E

00A4

00AC
00BO

00B4
00B6
00B8

00BC
00BE
0000

0099

FO

Cl 45 8D 00 00

1F CF 9B
9F 6F 8B
3F 3F 9B
3F DE 9B

regnsg:

funprnt:
85
009E

00DA

81
00A4
00
02
41
40
00DA

60 B5 F4 66 D6
77 C7 93 E5 97

00E7

00

41

40
rdrgtdsp
rgtdsp
dspcnd
dspout
keyin

80

OF

00F7

OF

00F7

82

010B

oioB
STEP:
FUNC:
DECPC:
ENTER:

41

07

013D

FF

41

nov a,l
rrc
rrc
rrc

rrc ; shift nunmber into hi

jmp twoni b

;Same as digit2 but shift hl
digit4: nov ,a
dad
dad
dad
dad
mv

twoni b:  ani
ora
mv
ret

—TQ 9TTTTOT

: DI SPLAY DRI VERS

left

shift 1 nibble left

ni bbl e

1 nibble
b

= byte from rdkey

rotate left 1 nibble ( 4 bits )

clear lo nibble
put new nibble into | ow byte
save in |

FUNVBG DEFB 17h, Oc1h, 45h, 08dH, 0, 0 ; "Func.__"
; bit patterns for register pairs
defb 07fh, 01fh,  0Ocfh, 09bh ; af, bc
defb Oedh, 09fh,  06f h, 08bh ; de, hl
defb Odeh, 03fh, 03fh, 09bh ; Sp, pc
defb Ocfh, 03fh, 0deh, 09bh bp, sc
defb 0dh, Oedh ; reg 8 "rd" for ram di agnostics
def b Ocf h, 0dh ; reg 9 "br" for bad ram
defb 09f h, Oedh ; reg 10 "E.d." for EPROM di agnostics
defb ocfh, 09f h H bad EPROM
defb Ocf h, 0Odeh ; bad serial
def b 07bh, Oebh ; A no UART
defb 8bh, 8bh ; reg 14 " L.L.* for local I oopback
; prints the message "Func.” in the left 4 displays
nvi b, rgtdsp+5 ; point to left display
| xi h, funnsg
mi c,6 ; number of bytes in nmsg
jmp funl

; print the register nanes in the right two displays
7

; Upon entry, a=register number 0-
; af =0, bc=1, de=2, hl=3,
; af,bc, hl are used
regprnt: nvi b, rgtdsp+1 ;
regprnl: I xi h, regnsg
rlc H
add |
mv l,a
mi a, 0
adc h
mov h, a H
mi c,2 H
funl: mov a, b
out dspcmd
mov a, m B
inx h
out dspout
der b
der c
jnz funl
ret
dmap: defb
defb 0f 6h, 77h,

sp=4, pc=5, brk = 6,

sc =7
point to the second digit fromright

a=a*2

hl =hl +2*a
print 2 chars

sel ect display
get bit map from (hl)

output bit pattern to the display

loop until c=0

0f 3h, 60h, Ob5h, Of 4h, 66h, 0d6h, 0d7h, 70h, Of 7h
Oc7h, 93h, Oe5h, 97h, 17h H

zero thru F

; This outputs the digit in A (0-f) to the display nunber in B (80-85 hex)

; only hl is preserved
di gout : push h
I xi h, dmap ; point to blt map table
add | ; add At
v l,a
nvi a, 0
adc h
mv h,a H =hl +a
nov a, b ; b= 80h-85h
out dspend ; select display
nov a, m ; get bit map from (hl)
out dspout ; output bit pattern to the display
pop h
ret
equ 60h ; 8279 internal addr of right display for reading
equ 80h ; 8279 internal address of right display
equ 41h ; i/o addr of display command
equ 40h ; ilo addr of display output
equ 40h ; i/o addr of scanned key

; DDATA di Sp| ays val ue in A on the right two displays
ddat a: b, rgtdsp ;
; DI SBYT di spl ays a byte at the d| splay pair p0| nted to by B

disbyt: nov
ani th
call di gout
mv a,c
rrc
rrc
rrc
rre
ani of h
inr b
call di gout

ret

; DADDR displays the address in hl

; de is not changed
daddr : i

b, rgtdsp+2
nov a,l
call di sbyt
inr b
mov a, h
call di shyt

ret

returnit in A
keys 0-f will return 00-0fh
; 10h-13h are not used

RDKEY polls the 5.5 interrupt and if high it wll

sel ect rightnost digit

save Ain
mask of f Ieft ni bbl e

show A on rightnost display
restore original A

these 4 nove left nibble to right
mask of f left nibble
select digit to the left

on the left 4 displays

; display |
; nove to next digit pair

; display h

get the keypad val ue and

. step, func, dec, ent/inc = 14h-17h respectively

; HL, DE NOT AFFECTED
no regs preserved
14H

QU

EQU 15H

EQU 16H

EQU 17H

pl kpad in dspemd
ani 7
jnz rdkeyl
mvi a, 0ffh
ret

rdkey: IN DSPCVD

see if key waiting

cal cul ate key val if key waiting
indicate no key ready

ret if key not waiting

SEE |F A KEY IS WAI TING (KEY BUFFER WLL BE > 0)
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07 ANI 07H

0133 jz rdkey ; loop until key pressed
016C call beep
40 rdkeyl: i a, 40h
41 out dspend
40 in keyin ; get the scanned key.
; bit pattern is CNTRL, SHFT, 3 bits SCAN, 3 bits RETURN
3F ani 3fh ; bit 7 not used
nmov b, a ; preserve A
38 ani 00111000b ; masking off all but scan and..
rrc ; dividing by 2 nakes scan=scan*4
mv c,a ; c=scan*4
nov a, b . A=original scanned key
07 ani 00000111b ; mask all but the value for RETURN
add c ; add to scan*4
ret
; Sound Port drivers
[ed] buzzon: ni b, 0cOh
0156 jmp SO
40 buzzof f: i b, 40h
sod: rim
1F ani ifh
ora b
sim
ret
; Send the frequency in HL to sound chip. HL is linited to <=3fffh
sdiv: mov a,
14 out fprtio
nov a, h
3F mi a, 3fh
ana h
40 ori 40h
15 out fprthi
CcD mi a, 0cdh
10 out iocreg
ret
beep: push h ; do a beep
0200 I'xi h, 0200h
015C call sdiv ; set the frequency
014F call buzzon
3000 I xi h, 03000h
0181 call dl ay
0154 call buzzof f
pop h
ret
dlay: dex h
mv a, h
ora I
0181 jnz dl ay
ret
1000h
; nmonitor services: junp to the service number held in C
nservi ces:
push psw
push h
102E I xi h, servtbl
mv a, c
25 cpi mxsrvnm ; if C > nxsrvnmthen CY=0
1017 jnc serverr ; if cy = 0 then there is a service error
add a ; service # *2 = index to service table
add |
mov I, a
00 i a, 0
adc h
mov h,a hl = hl + c*2
mv a, m
inx h
v h, m
mov I,a hl = service address
pchl i jnmp to hi
serverr: pop h
pop psw ; just return if bad service #
ret
org 1020h
0304 | xi d, 0304h ; This is a ROMresident exanple program
06 nvi I, 06h ; which the student may view and run
nov h, e
inr h
01 i a, 1
mov b, a
rlc
mv c,a
sub a
rst 7
10A2 10B1 servtbl : dw servo, servl, serv2, serv3, serv4, servs
111F 114C dw serve, serv7, servs, serv9, servA, servB
11D6 11FC dw servC, servD, servE, servF, servi10, servil
1237 1245 dw servl12, serv13, servl4, serv15, serv16, serv1l7
13AA 148C dw servl1s, serv19, serv1A serv1B, servic, serviD, serv1E, serv1lF
172E 1767 dw serv20, serv2l, serv22, serv23, serv24
nxsrvnm equ ($ - servthl) / 2 ; this is the max service nunmber
; Demp program This outputs an increasing frequency while flashing LEDs at
; an increasing rate.
servo: push
push d
014F cal | buzzon ; turn on the speaker
3FFF | xi b,3fffh ; start with long delay and |ow freq.
7F ni d,07fh ; bit pattern to light 1 LED
servoa: nmov h, b
00 i 1,0
015C call sdiv ; set the frequency to hl
0181 call dl ay ; delay according to hl
nmov a, d ; get bit pattern
rrc ; rotate the bit pattern
nov d, a ; save in d again
11 out | eds ; display the bit pattern
der b ; increase freq. and decrease del ay
1082 jnz serv0a ; loop until bc=0
0154 call buzzoff ; shut off the speaker
FF i a,0ffh ; bit pattern for all LEDs off
11 out | eds ; turn off the display
pop d
pop b
pop h
pop psw
ret
; This waits for a key to be typed at the terminal and returns it in L
get key: push psw
push
servl: pop h ; restore hl
81 srvila: in sercom ; get serial port status
02 ani 2 ; Isolate receive ready bit
10A3 jz srvla ; loop until bit set
80 in serdta ; get the character
nmov l,a ; put char in |
pop psw ; restore psw

ret

; This returns L holding a FF if a terminal key was pressed or 0 if not
pol key: push psw



hguisteieloiols]

push h
serv2: pop h ; restore hl
00 nvi 1,0
81 in sercom
02 ani 2 ; isolate receive ready
10BC jz serv2za ; if 0, L is correct
dcr | ; decrement to Offh
serv2a: pop psw
ret
; Same as service 3, but a direct call
conout : push psw
pu h
; This sends the character in E to the terminal display
81 serv3: in sercom
01 ani 1 ; isolate transmt ready
1000 jz serv3 ; if 0, loop again
nmov a, e ; put char in a
80 out serdta ; output to term nal
pop h
pop psw
ret
;This reads the characters starting at the address in DE and sends themto the
; terminal until a "$" is encountered. The "$" is not se
pstrng: push h
push psw
servé4: xchg ; hl=de
serv4b: nov a, m ; a = byte fromaddress
24 cpi " g
inx h point to next char
10DE jz servéa exit wthout transmitt
mov e a
10BE call conout ; send e to the terninal
10D0 jmp serv4b
servda: xchg de = hl = pointer to ¢
pop h
pop psw
ret
; same as service 5only it is a direct call
di sp16: push psw
push h
; Send the unsigned number in DE to the terninal
servs: push d
push b
xchg ; hl= de
00 nvi b, 0 i b=0 = nunber of digits
000A servba: | xi d, 10
114A cal | div1e ; hl =hl/10deci mal
nov a, e ; a= remainder (decinal
30 adi ‘o ; make it an ascii digit
mov e a
push d ; push the digit
inr b ; 1 nore digit on the st
mov a, |
ora h
10E9 jnz servba ; divide by ten again if
; now pop off the digits and display them
serv5c: pop d
10BE call conout
der b
10FA jnz servsc
pop b
pop d
pop h
pop psw
ret
; Send the signed nunber in DE to the terninal as decimal
serveé: ; check for sign bit
; if high, nmake de 2's conpl enent
; send out a '-'
; call displ6
mov a,d
ora a
10E4 ip servs di splay de in decimal
; de is negative, show sign and make 2's conpl enent
push d
cma
v d,a ; conpl ement d
mv a, e
cma ; conplenent a
; while E is preserved, output the minus sign
2D mi e, -’ ; minus sign
10BE call conout print '-'
nov e,a ; save conpl emented Accu
i nx ; 2's conpl ement
10E2 call di sp16 ; display de in decinal
pop d ; return original value
pop h
pop psw
ret
; This nultiplies hl*de and returns the result in hl and
the high word and de being the | ow word.
serv7: POP H i hl = nultiplicand, de
PUSH B ; save bc
MOV B,/ H
MoV AL
1138 CALL snpyx
PUSH H
MOV HA
MOV A B
MoV B, H
1138 CALL snpyx
POP D
MoV CD
DAD B
00 ACl 0
MOV DL
MOV L H
MoV H A
POP B exit with result in hl:
POP PSW
RET
0000 snpyx: LXI H 0
08 Wi Cc8
snpyx1: DAD H
RAL
1145 JNC snpyx2
DAD D
00 ACl 0
snpyx2: DCR C
113D INZ snpyx1
RET
; This is the same as service 8
div16: push psw
push h
; Divide HL by DE and return the quotient in HL and renai nder in DE
serv8:
POP H ; GET _THE NUMERATOR
PUSH B i SAVE USER S BC
MoV B, D H
MoV CE H
0000 LXI D0
XCHG DE = H GH WORD AND HL
MoV A, ; SEE | F DENOM NATCOR >=
SuB C
MoV A D

PUT DE | N BC BECAUSE THE ORI Gl NAL VERSI ON OF

bi t

bi t

nt.

hi

ing if character was '$'

haracter after the "$"

as decimal .

digit)

ack

hl <>0

if positive

m

of de

de with hl being

= nultiplier

de

THI'S PROGRAM HAD BC AS THE DI VI SOR

= LOW WORD
NUMERATOR



1162

0000
118D
10

116D

117C

1187

1187

1164

06
00

13

09
11A5
11B2
11B5
00

119A

12

0133

11

11E4
11E4

OoF
11F1
OoF
90
40
10BE

3F
13

susl al:
susl a2:

susl a3:

susl a4:

susl a5:
susl a6:

susl a7:

 ADCIN converts a voltage to a 6 bit

settle

adci n:

servo:

adci nl:

adci n2:

adci n3:

adci n4:

; returns L
servA:

; Wits for
servB:

SBB

equ

push
push

pop
ret

in dip

a key press
pop

push
call
mv
pop
pop
ret

; Wites the conpl enent

servC

nmv
cm
out
pop
ret

B
SUSLAL

D0
susl a7
A 16

H

H
susl a3

3
2

susl a4

ITw»ro»
> I -

as

»
“c
e

:<_<
o> I>
®
o

>goomeI@>ro»
2

susl a2

B
PsSw

I, a
psw

NC
; | F DENOM NATOR |'S > NUMERATOR, QUOTI ENT = 0 AND REMAI NDER = NUMERATOR
XCHG

HL= DE NUMERATCR

DE= 0

SWAP QUOTI ENT AND RENAI NDER

number in L using successive approx.

settling time for A/Dcircuit

save bc

A/ D resol ution

b=mask

I =result

test=

result OR mask

save test

test=>r, 2r |adder (D/A)
rotate mask now. ..

to allow for op-anp ...
sl ew (24uS) and...
transistor on/off (10 uS).
settling tinme

del ay | oop

get conparison

1if input<DA

if 1 result unchanged
else result = test
see if done

this is dumy code. ..
to balance out timng.
dec # of bits

if not 0, new test
restore bc

a=A/ D val ue

restore hl

return result in |
restore psw

with the conpl enented value of the dip switch
h

and returns a value fromthe keypad in L
h

b
rdkey
l,a
b

psw

read the keypad

of Eto portA
h

a, E

porta
psw

; This prints the hex value of DE to the terninal

; Copyright 1990 Softaid Inc.

servD:
HEX4:

HEX2:

i CONVERT NIBBLE IN A TO ASCl |

HXD:

MV
CALL
RET

H
PsSw

90H
40H

E A

modi fied by (VE)

HL = DE

PRI NT MSB

PRI NT LSB

UPPER 4 BITS

LOWER 4 BITS

AND DI SPLAY | T

SET UP SO A-F MAKE CARRY

Display digit

; DACout generates a voltage fromthe low 6 bits of E

servE

nmov
ani
out
pop
pop

a,
111111b
portc

h

psw

mask of f all

but lower 6 bits



124D

D5
EB

DL
E1l
F1

g

QUERREEZRA

El
F1

015C

014F
0154

80
86
1229
41

40

011D

1765
011D

0181

11BF

0129
FF

0000
125F

80

00F7

136E
135E

41
FFF5

1282

04
5C

08

FFF5
1293
12A3
1291
128D

08
FFF5

servF:

; This sets
; of DE and
servi0:

ret

pop h
pop psw
ret

the frequency of the speaker tiner according to the value
I f

turns on the speaker.
push d

push b H
xchg H
cal | sdiv H
mov a, d

ora e

push psw H
cnz buzzon

pop psw

cz buzzof f

pop b

pop d

pop h

pop psw

ret

de = 0 then the speaker is turned off

buzzog and buzzoff use B

set the new frequency

save z flag

restore z flag

; This sends the bit pattern in E to the LED display number in D.
; The Ieftm)st dlsplay is5 and the rightnost is 0O

servil: a, rgtdsp
add d
cpi rgtdsp+6
jnc servila ; if > rgtdsp+6 we are out of range
out dspcnd  ; sel ect display
v a, e ; a = bit pattern
out dspout output bit pattern to the display
servlla: pop h
pop psw
ret
; display de in the 4 Ieftm)st digits as hex
serviz: push
xchg H =de
push b
call daddr
pop b
pop d
pop h
pop psw
ret
; display de in the 4 leftnost digits as deciml (9999 is the max)
servi3: push b
push d
call bi n2bcd
xchg
call daddr ; print the BCD value of hi
pop d
pop b
pop h
pop psw
ret

; Del ay accordi ng to the value of hl
po| h

servlisa:
push
call dI ay
pop h
pop psw

ret

; return the conplement of input port B, (same as DI PSW N)
servi15: jmp servA

; KEYSTAT: If no key pressed HL is returned as 0.

If key pressed
; His returned as 1 and L with the value of the Y

servl1e: pop
push b
call pl kpad ; this returns FF if no key
cpi -1
| xi h, 0 ; assune no key
jz svl6ex ; exit if no key
inr h ; make h=1
v l,a ;1 = key
svl6ex: pop b
pop psw
ret
; DIGOUT: Display the hex digit in E on display #D
servi7: push b
nov a,D ; put display nunber in A
adi rgtdsp ; offset fromthe right display
nov b, a ; B points to the display
nov a, E i Alis the digit
call di gout
pop b
pop h
pop psw
ret

wite to RTC
servis: PoP H
POP PSW
| Wite to the SMARTCLOCK
; This nust be done in two passes because registers are used to |load the data
since the RAMis the only bank avail abl e

; The DE register nust point to 1st of 8 bytes to wite to RTC
WRSCL: U SW

WRSCS:

WRSCO:

VRSPAT:
WVRSC2:

PUSH B

PUSH D

PUSH H

RM

PUSH PsSw ;
PUSH D

CALL CLOCKOFF
POP D

CALL LHLBC
PUSH D

Wi D, 65

LDA CLKDUM
DCR

JINZ VRSCS

SAVE | E STATUS
SHUT OFF THE CLOCK WHILE WRITING TO IT

LOAD HL AND BC W TH RTC DATA
SAVE PO NTER TO ARRAY TO PUT RTC DATA

; SEND PATTERN RECOGNI TI ON SEQUENCE
Wi 4

Wi A 5CH

RRC

RRC

RRC

RRC

Wi E 8

STA CLKDUM
RRC

DCR E

JINZ VIRSCO

ORA A B
JP VRC2 ;
CVA

JWP VRC3 H
DCR D H
JINZ VRCL

NUMBER OF SWAP/ COMPLEMENT OPERATI ONS
I'NITIAL VALUE WLL BE CHANGED TO 5C

SWAP NI BBLES

SEE IF BIT 7 1S 0
JUWP | F PCSI TI VE
NOW COVPLEMENT
SEND THE CG\/PLENENT
LOOP 4 TI ME

; THE PATTERN HAS BEEN SENT SO NOW STORE THE DATA I N THE CLOCK
Wi D,

MV A C
STA CLKDUM

STORE HUNDREDS



12AA
08
FFF5

1285
08
FFF5

1200
08
FFF5

12CB

20
FFF5
1205

135E

41
FFF5
12E2

04
5C

08
FFF5
12F3
1303

12F1
12ED

20
FFF5
1309
08
30
FFF5
1315
08
FFF5

1320
08
FFF5

1328
08
FFF5

1336

20
1347
1369

08

1352

3A A3 5C C5 3A

00
1370
01
41
FFF5
1372
1355
08
08

cl k0o:

RRC

DCR D

INZ VRSC2

Wi D 8

MV A B
WRSC3: STA CLKDUM

RRC

DCR D

INZ VRSC3

Wi D 8

MV AL
VRSC4: STA CLKDUM

RRC

DCR D

JINZ VIRSC4

Wi D, 8

MV A H
WRSC5: STA CLKDUM

RRC

DCR D

JINZ VRSC5

Wi
WRSC7: LDA CLKDUM

DCR B

INZ VRSC7

. **PASS 2%*

POP D

CALL LHLBC

Wi D, 65
VIRSCSA: LDA CLKDUM

DCR D

JINZ VRSCSA

Wi 3

Wi A 5CH
VRCLA: RRC

RRC

RRC

RRC
VRC3A: Wi E 8
VIRSCOA: STA CLKDUM

RRC

DCR E

JINZ VIRSCOA

ORA A

JP WRC2A

CVA

JWP VRC3A
VIRC2A: DCR D

INZ VIRCLIA

STORE SEC

STORE M N

STORE HOUR

; | GNORE THE REST OF THE VARI ABLES ON THI S PASS
B, 8*4

LOAD HL AND BC W TH RTC DATA
C = DAY, B= DATE, H = YEAR L= MONTH

; SEND PATTERN RECOGNI TI ON SEQUENCE
D 4

NUMBER OF SWAP/ COMPLEMENT OPERATI ONS

SWAP NI BBLES

SEEIFBIT7 1S 0
JUWP | F PCSITI VE
NOW COVPLEMENT
SEND THE COVPLEMENT
LOOP 4 TIMES

; SKIP THE FI RST 4 REG STERS
4

WRSC2A: Y D, 8*
WRSC11: LDA CLKDUM
DCR D
INZ WRSC11

; LOAD THE CLOCK REG STERS, DAY- DATE- MONTH- YEAR
MW

MoV AC STORE DAY

ORI 110000B ; DON' T TURN ON CLOCK YET
WRSCS: STA CLKDUM

RRC

DCR D

INZ VRSC8

MW D 8

MoV A B ;. DATE
WRSC9: STA CLKDUM

RRC

DCR D

INZ WRSC9

M1 B, 8

MoV AL STORE MONTH
WRSC10: STA CLKDUM

RRC

DCR B

INZ WRSC10

Wi B, 8

MoV AH ; STORE YEAR
WRSC14: STA CLKDUM

RRC

DCR B

INZ WRSC14

MoV , C ; CHECK GsC BIT

ANI 100000B

JINZ VRS ; SKIP IF OSC BIT SET

CALL CLOCKON ; TURN ON THE CLOCK
WRSC15: POP PSW

ANI 1000B ; CHECK | E STATUS

POP H

PCP D

POP B

JINZ WRSC12 ; JW IF El

POP PSW

RET
WRSC12: PCP PSW

El

RET
CLKTBL: DB 0C5H, 03AH, 0A3H, 05CH, 0C5H, 03AH, 0A3H, 05CH, 0 ; A ZERO ADDED AT END
; This loads HL BC with the data pointed to by DE and returns DE = DE + 4
LHLBC: XCHG . HL PO NTS TO RTC DATA

MOV CM C= HUNDREDS

I NX H

MoV B, M ; B= SECONDS

I NX H

MOV E M

I NX H

MoV DM ; D = HOURS, E = M NUTES

I NX H

XCHG ; DE = PO NTER TO RTC DATA, HL = HRS, MN

RET

; Turn on the real tinme clock
cl ockon: |

P ci koo
; Turn off the real time clock
clockoff: M B 1

M1 D, 65
CLKS5: LDA CLKDUM

DCR D

INZ CLK5

; SEND QUT THE SMARTWATCH COMPARI SON PATTERN
LXI H, CLKTBL

Wi E 8
cl kO: Wi D 8
MOV A (H)



FFF5
1381
137E
24

FFF5
1390
01

FFF5
FFF5
1A

FFF5
13A2

0000
FFF3
41

FFF5
13BD
1355

08
FFF5

13cC

1309

08
FFF5

130D
08
00
FFF5

13EC
08
FFF5

13FB
08
00
FFF5

140A
08
FFF5

1419

08
00
FFF5

1429
08
00
FFF5

1438

00
FFF5

20
1445

cl k1:

. READ RTC
servio:

RDSCLK:

RDSCS:

RDSCO:
RDSC1:

RDSC3:

RDSCA:

RDSC5:

RDSCs:

RDSC7:

RDSC8:

RDSC9:

RDSC10:

STA CLKDUM
RRC

DCR D

JINZ cl k1l

I NX H

DCR E

INZ cl kO

; This wites

Y D,

LDA CLKDUM
DCR D

INZ CLK3
Wi Al
STA CLKDUM
MoV , B
STA CLKDUM
MWl D, 8*3 + 2
LDA CLKDUM
DCR D

INZ CLK4
RET

DI
PUSH
PUSH

Ve will

; is only needed when single stepping.

LXI
DAD
SHLD

Y

LDA
DCR
INZ

B
D
H

PSW
D

SAVE ElI STATUS

P 4 REGS AND 4 BITS TO GET ON OFF BI T
READ THE BI T

to the OSC bit within the DAY regi ster
, 8%4 + 4 ; SKI

SET THE RST BI T

GET ON OFF FLAG FROM B REG STER
AND THE OSC BI T

SKIP 2 BITS OF DAY AND 3 REGS
READ THE BI T

POP PSW
The DE register must be a pointer to an array to store the data from RTC
4 PUSH PSW

SAVE PO NTER TO RTC ARRAY

use the MOS register storage to store the SP reg since it

sp
SPREG

D, 65
CLKDUM
D

RDSCS

SAVE THE STACK

PO NTER

BECAUSE VE NEED ALL THE
REG STERS WE CAN GET

; SEND QUT THE SMARTWATCH COMPARI SON PATTERN
LXI CLKTBL

Wi
Wi

E
RDSCO

; THE 64 BI T PATTERN HAS BEEN SENT, SO NOW READ THE 64 BI TS OF DATA
; FIRST IS HUNDREDS THEN SEC, M N, HOUR, DAY, DATE, MONTH AND YEAR
MW

Y

LDA
RAR
MoV
RAR
MOV

JINZ

LDA

o >

E 0
CLKDUM
AE

E A

D
RDSC3
D8

C 0
CLKDUM
AC

CLKDUM
AH

H A

D
RDSC7
D, 8
L0
CLKDUWM
AL
LA

D
RDSC8
D 8

H 0
CLKDUM
AH

H A

D
RDSCO

CLKDUM
AD

DA

A H
001000008

E |'S THE HUNDREDS

C IS THE SECONDS

B = M NUTES

THIS WLL BE PUT IN SP LATER

SP HOLDS HOUR AND DAY

L IS THE DATE

H IS THE MONTH

i nce the upper 3 bits of nonth are not used, this will be the
ounter for the |oop

| NCREMENT THE UPPER 3 BI T COUNTER
SAVE COUNTER VALUE

RDSC10
; UPPER 3 BITS OF H ARE ZERO AGAI N (A=H)



c5
7B
E1l
(o)

2B
7C

El
F1

3888 8

BRBRJ

-
83

88H 8TGBREGR

1474
08

1488

80

00DA

0109

0281
14B9

0140
14B9

00A0

14B9

14A4
14A4

EO

bnporta
bnpor t b
bnportc
bnentrl
bnportd

RDSC11:

RDSC12:

STA
SHLD
LXI

DAD
SHLD
MOV

b3
i
a
@
o

>0
nwo
=8
¢
w

23
n
am
®

>
A
o

WOIUPWIO
Z

; Qutput E bytes of the string of bit patterns poi
; at display D and counting down.

LEDSTR

serviA:

push
push
pop
push
push
mv
adi
mv
mv
call
pop

D IS THE YEAR
STORE MONTH AND DATE

STORE DAY AND HOUR

STORE M N AND SEC
STORE HUNDREDS

GET SP

RESTORE SP

DE PO NTS TO ARRAY TO PUT CLOCK DATA
HL PO NTS TO DATA THAT WAS JUST STORED

READ | T
AND STORE I T

CHECK | E STATUS

JMP | F | NTERRUPTS WERE NOT ENABLED

nted to by HL, starting

psw

h

h ; get HL

h ; put it back

b

a,d ; a= display nunber (rightnost = 0)
rgtdsp ; offset by rgtdsp

b, a

c,e ; e = # of bytes to display

funl ; display string of bit patterns
b

h

psw

5 Display the hex byte in E on the two displays on the right

serviB: push b
mv a, e
call ddata
pop b
pop h
pop psw
ret

;  EPROM BURNI NG CODE

equ 0eOh ; EPROM board

equ Oelh

equ Oe2h

equ Oe3h

equ Oe4h

; Del ays needed to program EPROM

DLAYA
DLAYE:
DLAYC:

;. TIME del ay
DLAY2:

PUSH
PUSH
LXI
JMP

PUSH
PUSH
LXI
JWP

PUSH
PUSH
LXI

PSW ; approx 5ms (6ms)
H
H, 641 ; DELAY FOR 3.072 MHZ CLOCK
DLAY2
PSW ; approx 2.5nms (3ns)
H
H, 320
DLAY2
PSW ; approx 1.25ms (1.5)
H
H, 160
; for 8085 is 24 t states
H ; 6 T STATES
AH ; 4 T STATES
;4 T STATES
DLAY2 ; 10 T STATES
H
PSW

settling time for relays

i'lystl:

call
call
call
ret

dl aya
dl aya
dl aya

TURN OFF EPROM PROGRAMMVER.  Turn of f main power,

eof f:

bnent :

: Send DE to

QUTAD:

push
[\
out
out

ani
out
cal |
XRA
out
call
call
pop
ret

out
ret

the
PUSH

PSW

a, 80h
bnentrl
a, 0ffh
bnportc

a,l
01111111b
bnportd
rlystl

a
bnportd
rlystl
bnent
PSW

a, 89h
bnentrl

address |ines of EPROM programer
PSW
A E
BNPORTA
A D

BNPCRTB
PSW

then the control relays.

set port C as output
wite FF to input of EPROMin case of WR

type byte from TYPECHK
di sabl e mai n power

now shut off control relays

make port C input again



; RETURN A W TH BYTE FROM EPROM ADDRESS DE
;L MUST CONTAIN CONTROL BYTE FROM TYPECHECK

14ED RDEPR

E4

CALL
INR
MoV
aut
IN
PUSH
DCR

MV
ot
POP
RET

RAM

QUTAD

L

AL
BNPORTD

BNPORTC
PSW
L

AL
BNPORTD
PSW

READ EPROM BYTE

get

GARG

Put the argunents fromthe registers on the stack
. H= page of
; L= page of EPROM

ret address

nmake RAM address

put
put

on stack and restore H
in hi byte

clear |ow byte
push EPROM addr ess
push # of bytes

HL = type
push type
save ret addr

The selected EPROM type is on top of stack. The routine POPs this and
. pushes second byte of the byte pairs in table E512 on stack

DE=
GET

RET ADDRESS
TYPE BYTE

CHANGE 1-6 TO 0-5

IF A>=5 THEN THERE | S A TYPE ERROR

GET

SET

BYTE FROM THE TABLE

CY = NO ERROR

TYPE IS NOW A BYTE FROM TABLE E512
settle the relays
PUSH RET ADDRESS

TYPE 1 27512 EPROM

;TYPE 2 27256 EPROM

;TYPE 3 27128 EPROM 12.5 VOLT
;TYPE 4 27128 EPROM 21 VOLT
yTYPE 5 2764 EPROM 12.5 VOLT
;TYPE 6 2764 EPROM 21 VOLT

3ms (max ns)/ (del ay ns)

GET A
SAVE I T AGAIN

SEND A TO PORT C (DATA)

turn VEE on

2.5m8 8/20/91

turn VE of f

CONTROL PORT

in Aand returns z=false if okay

see

DLAY

SAVE A

QUTPUT ENABLE
READ WHAT WAS WRI TTEN AT BNPORTC ( DATA)

DI SABLE QUTPUT
RESTORE BURN BYTE

IF I T BURNED CORRECTLY, SKIP BELOW

L =

; BURN I T AGAIN (BUT ONLY TOTAL OF 50nB)
RAM BYTE

A= EPROM BYTE

Z=TRUE = BURN PROBLEM

RESTORE BURN BYTE
DO I'T AGAIN TO BE SURE

z=0

= BURNT OKAY

; DE= # of bytes
; B= EPROM type
garg nov a, b
pop b
push h
00 nvi 1,0
xthl
v h, |
00 nvi 1,0
push h
push d
00 nvi h, 0
mov I, a
push h
push b
ret
,cy =0if invalid type
TYPECHK: POP D
PCP H
MoV AL
DCR A
06 CPI 6
1536 JNC argerr
153E LXI H, E512
RLC
ADD L
MoV LA
152A JNC NO NC
I'NR H
NO NC: MoV AM
E4 aut BNPORTD
14C2 call rlystl
I NX H
MOV LM
MoV AL
E4 aut BNPORTD
STC
00 argerr: Wi H 0
PUSH H
14C2 CALL rlystl
PUSH D
RET
; EPROM BOARD CONTROL BYTES
BO E512: DEFB 30H, 0BOH
90 DEFB 10H, 090H
80 DEFB 80H, 080H
a DEFB 40H, 0COH
80 DEFB 80H, 080H
[e9) DEFB 40H, 0C0H
nunbrn:  equ 17 ; 50ms /
; SMOKE BURNS THE BYTE | N THE ACCUMULATOR
SMOKE: PUSH PSW
80 (Y A, 80H
E3 aut B RL
14ED CALL QUTAD
pPOP PSW
PUSH PSW
E2 aut BNPORTC
I'NR L
I'NR L
MoV AL
E4 aut BNPORTD
14AC CALL DLAYB
DCR L
DCR L
MoV AL
E4 aut BNPORTD
89 Wi A, 89H
E3 aut Bl RL
14ED CALL QUTAD
PCP PSW
RET
; Called by BRNIT. Burns the byte
; and Z=true if burn error.
BRN: PUSH D
PUSH B
11 Wi C, NUMBRN
154A BRNO: CALL SMXE
MoV B A
I'NR
MoV AL
E4 out BNPORTD
E2 I'N BNPORTC
MoV H A
DCR
MoV L
E4 aut BNPORTD
MoV A B
cwe H
158D JZ BRNL
DCR C
1570 INZ BRNO
MoV LA
MOV AH
PCP B
PCP D
RET
BRNL: MoV , B
154A CALL SMOKE
01 Wi Al
ORA A
PCP B
PCP D
RET

; MAILN EPROM BURNI NG SUBROUTI NE
; Z=FALSE | F NO ERROR, TRUE OTHERW SE

BRNI T:

POP
POP

H
B

RET ADDRESS

GET
BC = TYPE BYTE



MoV AC ;A= TYPE
POP B . # of bytes
POP D ; DE= EPROM ADDRESS
XTHL ; HL = SOURCE ADDRESS, SAVE RET ADDRESS
PUSH B ; # OF BYTES WLL BE ON TOP OF STACK
MoV B, H
MoV C L ; BC = SOURCE ADDRESS
MoV LA . L = TYPE BYTE
14ED BRNI TO: CALL QUTAD ; OUTPUT DE AS THE EPROM ADDRESS
I'NR L
MoV AL
E4 ot BNPORTD ; turn CE on
E2 I'N BNPORTC read data from BNPORTC
MoV H A ; SAVE DATA FROM PORTC
DCR L
MoV AL
E4 aut BNPORTD ; turn CE off (BNPORTD)
LDAX ; read byte from source
cwe
15C2 Jz BRNI T1 ; if source=dest, don't burn it
156C CALL BRN
15C2 INZ BRNITL ; if no error, do next
14cc CALL ECFF
POP ; REMOVE # OF BYTES
MoV LA ; L = EPROM BYTE
LDAX B H
MV H A . H = RAM BYTE
; BC = BAD RAM ADDRESS
; DE = BAD ROM ADDRESS
; H = RAM BYTE
; L = ROM BYTE
ret . Z=TRUE | F ERROR
BRNI T1: I NX B
I NX D
XTHL ; EXCHANGE TYPE WTH # OF BYTES LEFT
PUSH H
PUSH B
XCHG HL = EPROM addr
011D CALL DADDR ; display EPROM addr in left 4 displays
XCHG
POP B
POP H
DCX H dec # of bytes
MoV AL
ORA h
XTHL EXCHANGE # OF BYTES LEFT W TH TYPE
15A1 JINZ BRNI TO ; CONTINUE | F HL<>0
14cc CALL ECFF
POP PSW REMOVE THE NUMBER OF BYTES FROM STACK
01 MWl Al
ORA A . Z= FALSE
RET ; Z=FALSE | F NO ERROR
; UPON ENTRY TOP OF STACK = TYPE FROM TYPECHK FOLLOWED BY ADDRESS
; TO CHECK FOR ERASED EPROM
ERASE: PCP B ; GET RET ADDRESS
POP H . CGET TYPE
POP D ; GET EPROM ADDRESS
PUSH B . SAVE RET ADDRESS
I NX D
FF Wi H, OFFH ; ERASED EPROM BYTE = FF
ERASEO: DCX D
14F6 CALL RDEPR ; A =data at address DE in EPROM
cwe H
15F1 Jnz erase2 exit if not erased
ERASEL: MoV A D
ORA E
15E4 INZ ERASEO
; SUCCESS!  Z=1 | F ERASED
14CC erase2: call eof f turn of f power
ret
; Stack nust have on top: the type from TYPECHK, the nunber of bytes to check,
; the EPROM address, then the RAM address.
VERI F: POP H . CGET RET ADDRESS
POP B ; BC = TYPE BYTE
MoV AC ;. A= TYPE
POP B . # of bytes
POP D ; DE= EPROM ADDRESS
XTHL ; HL = SOURCE ADDRESS, SAVE RET ADDRESS
PUSH B # OF BYTES WLL BE ON TOP OF STACK
MoV B, H
MoV C L ; BC = SOURCE ADDRESS
MoV LA . L = TYPE BYTE
14F6 VERI FO: CALL RDEPR
MV H A
LDAX B
CcwP H
1611 Jz VERI F1 ;| F EQUAL, CONTI NUE
14cc CALL ECFF
; BC = BAD RAM ADDRESS DE = BAD ROM ADDRESS
;. H = RAM BYTE L = ROM BYTE
MoV L,H
MOV HA
POP PSW ; REMOVE THE # OF BYTES FROM STACK
XRA A ; SET z
INR A . CLEAR z
RET ; Z=0 = error
VERI F1: I NX D
I NX B
XTHL ; EXCHANGE TYPE W TH # OF BYTES
DCX H
MoV AL
ORA H
XTHL RESTORE THE TYPE AND SAVE # OF BYTES
15FF INZ VERI FO
14cc CALL ECFF
POP H . REMOVE THE NUMBER OF BYTES FROM STACK
RET Z=1 = NO ERROR
; Stack nust have on top: the type from TYPECHK, the nunber of bytes to check,
; the EPROM address, then the RAM address.
READEPR: POP H ; get ret addr
POP B ; get type
MOV AC i astype
POP B ; # of bytes
POP D ; EPROM addr
XTHL ; save RET address and get RAM addr
PUSH B . # of bytes is on TOS
MoV B,H
MoV CL ; bc = # RAM addr
MoV LA ;1= type
14F6 READEL: CALL RDEPR ; read EPROM address DE
STAX B ; save it at RAM address BC
I NX B
I NX D
XTHL i hl = # of bytes
DCX H
MoV AL
ORA H
XTHL ;1= type
162A INZ READE1 ; loop till no nore bytes
14cc CALL ECFF
POP H remove # of bytes
RET

RDEPROM Copy DE bytes from EPROM to RAM



mnm
P

mn
a

ehgejstuieieicisicielui=te)

nm
P

8MTRRMRBR888RERA

nm
P

GRIRR BRIRRQMGERE8RSERHRRA

00

02

04

02
1694

00

01

00

14E8
1517
1682
15DD

16DA

00

03

SERVIE:

; H = page of RAM
; DE = # of bytes
SERVIC: pop
pop
rdeprom PUSH

PUSH
PUSH

L = page of EPROM

B = type of EPROM

H

PSW

PSW

B

D

H

GARG

BNCNT

TYPECHK

TYPERL ; JP IF I NVALI D TYPE
READEPR

BRNERR ; SKIP I F ERRORS
H

D

B

PSW

VERI FY confirms that code is burnt

H = page of RAM
; DE = # of bytes

SERVID: pop
po|
VERI FY: PUSH

; Gve error # in A and
; BC = SOURCE ADDRESS

; H = SOURCE BYTE
VERERR: POP

TYPERL: pop
p

typer2: pop
P

L = page of EPROM
B = type of EPROM

H
PSW

PSW

B

D

H

GARG

BNCNT

TYPECHK

TYPERL

VERI F

BRNERR ; SKIP | F ERRORS
H

D

B

PSW

A0 ; indicates no errors

show contradiction in source and dest. data

DE = EPROM ADDRESS
L = EPROM BYTE

PSW ; DI SCARD STUFF ON STACK
PSW

PSW

PSW

A2 ; ERROR

H

H

H ; error exit point for ERASECHK
H ; discard data fromgarg
H

D

B

PSW

A4 ERROR = | NVALI D TYPE

BURN burns the data in RAMto the EPROM

H = page of RAM
; DE = # of bytes

BRNSRV: POP
BURN: PUSH

BURNA: CALL

; Gve error # in A and
; BC = SOURCE ADDRESS

; H = SOURCE BYTE
BRNERR: POP

i ERASCHK
Scans from address in
; if a=0 then erased
; if a=1 then DE points
SERVLF: pop
0|

P
ERASCHK: PUSH

ECHK1: POP

L = page of EPROM
B = type of EPROM

H
A H ; ERROR IF HL < 2000
2

BRNSRV ~ ; | F ADDRESS >= 2000, CONTI NUE
PsSw ; DON' T COPY MOS

PsSwW
PsSw
B

D
H
GARG  ; GET ADDRL, ADDR2, NUM TYPE

BNCNT

TYPECHK

TYPERL

BRNI T

BRNERR ; JUWP | F BURN ERRCR
H

D

B

PSW

A0

show contradiction in source and dest. data

= EPROM ADDRESS
L = EPROM BYTE

PSW ; DI SCARD STUFF ON STACK
PSW

PSW

PSW

A1l ; ERROR

DE, down to O of the EPROMtype in B

to byte that isn't erased

PSW

PSW

B

D

H

D , PUSH # OF BYTES
CB

B, 0

B PUSH TYPE

Bl

TYPECHK

TYPER2

ERASE

H

ECHK1 ; if NZ then not erased
D

B

PSW

A0 ; ERASED. ..

B ; DI SCARD QLD DE
B

PSW

A3 ; not erased



TFFF
02

1688
16F6

02
2F

1695

1727
165C

1727

00

06
175F
60
41
40

80
41

1757

F7
1735

08
1735

04
0000

000A
114A

0093

176D

;. a=0 no error
a=1 burn error
a=2 verify error

DE=address of dest dat

no registers preserved

Error code is returned in A

a, L=dest

ZAP: BURN I NI TI ALI ZATI ON CODE AND MOS SERVI CES FOLLOAED BY AN APPLI CATI ON
PROGRAM TO A 32K EPROM

H=upper byte of start address of application

DE=nunber of bytes in application

a=3 not erased (DE = ADDRESS OF BYTE NOT ERASED)
BC=address of source data, H=source byte

byte

point to top of EPROM
27256 EPROM
see if erased

jmp if erased

discard ol d de

hi gh byte of source addr
hi gh byte of dest addr
nunber of bytes to burn
27256 EPROM

if not 0, error
see if data is there

if not O,
get number of bytes
get hi bytes of start
put them back

27256 EPROM
burn at 2f00h

error

burn user's application

; if not O, error

; if not 0, error

returning error data in

de, hl, bc so renove ol d val ues from stack

discard de
discard hl

discard bc

;comand to read dsp
; COWWAND TO READ DIG T

; GET SEGMENT VALUES
1 SAVE A REG

; COWWAND TO WVRITE DIG T

; TURN OFF DECI MAL POl NT
CWRITEATODGAT

max nunber of digits to display
init to0

this will hold the BCD val ue
hl = de

di vide hex value by 10 dec

e= lowest decimal digit

save hl in de

get bed val ue

rotate left 1 digit and insert Accunul ator
in the low nibble

| oop until hl
change it

has 4 BCD digits

serv20: pop h
pop psw
zap: di
push b
push h
push d
I xi d ,07fffh
mvi i
call eraschk
ora a
jz zeras
., erase error
pop h
pop h
pop b
ret
zeras: mi h, 0
nvi 1,0
I xi d , 02f 00h
mi b, 2
call burn
ora a
jnz zap_err
call verify
ora
jnz zap_err
pop d
pop h
push h
push d
mvi b, 2
nvi I, 2fh
call burn
ora a
jnz zap_err
call verify
ora a
jnz zap_err
zap_ext: pop d
pop h
pop b
ret
zap_err:
; error occured in BURN or VERIFY,
1 NX sp
I NX sp H
I NX sp
1 NX sp ;
1 NX sp
I NX sp
ret
B e T
D = bits indicate what dec pnts on
serv2l:
push b
push d
nvi b, 0
der b
v a, d
push psw
dpl up:
inr b
v a, b
cpi 6
jz serv2la
nmvi a, rdrgtdsp
add b
out dspend
in dspout
mv ,a
nvi a, rgtdsp
add b
out dspcnd
pop psw
rar
push psw
jc dpon
dpoff:
nmov a, d
ani 11110111b
out dspout
jmp dpl up
dpon:
mov a, d
ori 00001000b
out dspout
jmp dpl up
servzla:
pop psw
pop d
pop b
pop h
pop psw
ret
B e R
;BEFORE: DE = BIN #, AFTER DE = BCD #
bi n2bcd: push psw
push h
serv22:
push b
ni c 4
I xi h,0 H
bedl up: push h H
xchg H
I xi d, 10
call divi6 H
mv a, e H
xchg H
pop h H
call digitd H
der c
jnz bedl up H
; the nunmber is inverted,
v a,l
rre

burn init code and MOS services



g

21

8BRASME 8LEX

OoF

FO

00
1705
00

OoF
00
02
1706
1782

FO

00
03
1706
17C8

times10:

serv24:

readl up:

rdexit:

OFFSET
OFST64

EPRVPRO.

DSPLYMAI N:

;S
I, h
h,a
a,l

wap ni bbl es

; save h in
i

put new!l in h

; swap the nibbles

PRE: BCD # IN DE POST: BIN # IN DE

bcd2bi n: push

push

serv23: push

push
mv
ani
mv
mov
ani
rre

tyns100: call

i
t ymL000: call

@
H

opoompaoT ST

a

0

2
nmes10
s

ynms100

ca
>

s10
000

3 éwom

;save D

;store 1st nibble in C

;store 2nd nibble in |
; ¢l ear
;mult 2nd nibble by 10

;add 1st nibble to 2nd

;A = 3rd nibble
;save sumin DE
;L = 3rd nibble

;mult 3rd nible by 100

;add result to sum

;restore original bcd num

;A = 4th nibble
;save sumin DE

;mult 4th nibble by 1000

;add result to sum
; DE = answer

-

cococacaaccococanoaoa

r
Lk R KKK K kK K R K R K kK K K R K Kk K K K K

IN. D=0 IF LEDS OFF, 1 IF LEDS ON
QUT: 4KEYS IN REG PAIR DE

push
push
I xi

xra
cnp
jz
call
call
cpi
iz

EPROM PROGRAMER

b
d
h, 0
a

readl up
daddr
rdkey
rdexit
13h
readl up
digita
d
d
a, d
0
readl up
daddr
readl up
d
b

h
psw

; DEFAULT EPROM TYPE
; DEFAULT ETYP 2

; PRINT MAIN MENU



32

2]

888

78

184C

2002
186D

1FDF
186D

1FBC
186D

1F99
186D

1F76
186D

1F52
186D

1F2E
1A

10BE
186F

1EBC
10CD

1C8B
1969
187E

00
197B
1D43

MESS6:

MESSS:

MESS4:

MESS3:

MESS2:

MESS1:

MESSO:
DSPLRST:
TYPLUP:

NOPRMT:

S_LCTTYPE:

MT'YPEO:

MTIYPEL:

MIYPE2:

MTIYPE3:

MIYPE4:

MTYPES:

MI'YPE6:

MOVE:

R_EAD:

Jz

LXI
IMP

LXI
JWP

LXI
JwP

LXI
IMP

LXI
IMP

LXI

AND WAI'TS FOR USER TO SELECT TYPE

DI SPLAYS "ETYPS"

MESS5
H, TXT_6TYPE
DSPLRST

H, TXT_5TYPE
DSPLRST

H, TXT_4TYPE
DSPLRST

H, TXT_3TYPE
DSPLRST

H, TXT_2TYPE
DSPLRST

H, TXT_1TYPE
DSPLRST

H, TXT_OTYPE
D, 26

E M

H

CoNoUT

D

TYPLUP

D, VMES_RSTMAN
PSTRNG

E 4
5

H LED B
LEDSTR

; CARRAGE RETURN, LI NE FEED

s PLACE ' >

;WAI'T FOR KEYPRESS FROM TERM NAL
;| F ESCAPE JMP WAI T

;E = CHAR
; ECHO CHARACTER TO TERM NAL
;I F ? THEN REDRAW MAI N MENU

DSPLYMAI N
110111118 ; REMOVE CASE SENSI TI VTY

T
S_LCTTYPE ;IF S THEN JWP
R_EAD

A_UTO

i a1

M_ODVEM
D_UWP
B
B_URN
v

Ql

WAI T ;1 F NONE OF THE ABOVE, WAIT FOR NEW CHAR

CLRSCR

D, MES_LSTYPE ; PRINT SELECT EPROM MESS
PSTI

D, MES_SLCT ; PRINT ' ENTER SELECTI ON
PSTRNG

PROVPT ; PLACE_PROVPT
GETCHAR ;WAIT FOR CHAR FROM TRM NL
E A

; ECHO CHARACTER

MIYPEO ;JMPIF O
MIYPEL JIMPLF 1
MIYPE2

MIYPE3

v4

MIYPE4

MTYPES

e

MTYPE6
S_LCTTYPE

A0
ETYP ; STORE 0 IN TYPE
MOVE

Al
ETYP ;STORE 1 IN TYPE
MOVE

A2

ETYP

MOVE

A3
ETYP
MOVE

A4
ETYP
MOVE
A5
ETYP
MOVE
A 6
ETYP
ETYP
DDATA
DSPLYMAI N ; GOTO MAIN

GETS START ADD AND # BYTES AND LOADS MEM W TH EPRM DATA

CALL
CALL
JWP

SIMENU  ; GET ADD AND #B
R_EAD ;CALL READ
VAT ; GOTO MAIN

A B s ABORT | F ESC CHAR
0

EXI TRD
LDSTK ; PUT DATA ON STACK



8 8 88

AR8Mm=8

B8MRRGRRACANRRZRR

~RM2M=8R8mBRBGE B8RMa8

a8

88 8 8RB8GBBRM= 888 T 88 © G2GRBGHBRMs 188 8 RQRMAGG-GHEREAS

w
>

14E8
1517

1620

1C8B
00

187E
1AA9

00
187E

1A20

1A4C
187E

1C50

1C8B
00
1A14
1cB1
10

10
1C15

1C37

19F7
1A14

19E9
19E4
1CB1
201F
33F6
1B

192

EXI TRD:

A_UTO,

MODAGAN:

NEWSCR:
NEVWROW

LUPER:

DVPAGAI N:

EXI TBRN:
ERRBRN:

ERRTYP:

V_ERI FY:

V__ERIFY:

EXI TVRFY:
ERRVER:

CALLS ERASE CHK, BURN,

B

TYPECHK

ERRTYP

READEPR

THEN VI FY

S1IMENU

AB

0 ;| F ESCAPE
WA T THEN ABORT
H

D

B

E__RSECHK

B

D

H

0 ;1 F ESCAPE
VAT ; THEN ABORT
H

D

B

B__URN

B

D

H

V__ERIFY

VAT T ; GOTO MAIN MENU

A
0

EXI TDMP
CRLF

C 16

B, 16
DSPLYADD

DSPLDATA
H

D
A

; GET ADDRESS AN

JEXIT IF ESC

; GET START ADD
s ABORT | F ESC
; CARRI AGE RETURN

; DI SPLAY ADD
; DI SPLAY DTA

; LEFT ARROW

3 SENT TO TRM NAL
; LEFT ARROW

; SND TO TRM NAL

; GET NEW DATA

;| F "ENTER'
;1 F ESC THEN EXI T

; MOV NEW VAL TO MEM

; I NCREMENT PO NTER
; LOOP

D # BYTES

;16 LINES AT A TIME

; B = NUM BYTES

PER LI NE

;| NCREMENT PO NTER

; DECREMENT BYTE
JA=0

COUNTER

E ;I F E NOT O
DVPAGAI N ; THEN DUMP ANOTHER BYTE
D ;1F E AND D O

EXI TDVP
B

LUPER

C
NEVROW
D

H
CRLF

 THEN EXI T

, DECREMENT B
;I F NOT 0 THEN

; CAl RAGE RETURN

D, MES_MCRE
PSTRNG  ; DI SPLAY MORE MESS
GETCHAR

1BH
H

D
NEWSCR

SIVENU
V__ERIFY
VAT T

A B

0

EXI TVRFY
LDSTK
BNCNT
TYPECHK
VERI F

ERRVER
EPMGOOD

EPMERR
EXI TVRFY

;I F NOT _ESC THE
; ELSEEXIT

; GET STRT ADD Al
; GOTO MAIN

;1 F A NON HEXVAI
; THEN RET

;1 F NO ERR THEN

; GET ADD & #BYTI
; CALL VERI FY
; GOTO WAI T

DUMP AGAI N

N DO AGAI N

ND # BYTES

L

DI SPLAY NO ERR MES

ES

THEN NO MXDI FY



88 88MBM8MBRM=8 88~8SM

88

SARMRAS

FE

8R

E5

8

11

88

FE
El

8888

&0

1CB1
211C

1CB1
00

FFFE
@
1B10
40

332D
209F
1B21
2104
1B32

1B2B
20B8
1B32

1B32
20DF
1CB1
187E

4000
FF

00
1B40

o]
1B40
187E

ZAPBAD:

SZ64K:

SZ32K:

SZ16K:

SZ8K:

BLNKCHK:

SKPOS4:

| SERASED:

NOTERASE:
ERSMESS:

SKPOS2:

CHKSUMER:

CHKNOHEX:

ESCERR:

XI TL_MEM

I NTELUP:

LXI
IMP

RAR
JNC
LXI

JWP

RAR
JNC
LXI

CALL
CALL

THI'S ROUTI NE TAKES DATA THAT STARTS AT HL AND # BYTES AT DE AND SENDS I T TO

2
DOZAP
CRLF
D, MES_MUSTTYP2
PSTRNG

VAT

S1IMENU
A B
0

VAT

SZ16K
2
SZ32K

D, OFFFFH
BLNKCHK

D, 07FFFH
BLNKCHK

D, 03FFFH
BLNKCHK

D, 01FFFH
ETYP

0

SKPOS4

A

B, A
ERASCHK
0
NOTERASE

D, MES_BLNK
ERSMESS

D, MES_NBLNK
PSW

H

CRLF

PSTRNG

H

PsSw

HEX1CON

D, MES_UPLDCVPLT
CHKNOHEX

D, MES_CHKSUM

Xi TL_VEM
ESCERR

D, MES_NONHEX
XI TL_VEM

XI TL_MEM
D, MES_ESCERR

CRLF
PSTRNG

I T

WRI TES FF TO ALL MEM LOCATI ONS FROM 4000 TO BFFF

H, 4000H
B, OFFH

M B

H

AL

0

CLRAGN

AH

0COH ; CLEAR TO C000

CLRAGN
VAT

S1IMENU
A B
0

VAT JEXIT IF ESC
D
H

CRLF
D, MES_PRSENTR
PSTRNG
GETCHAR

1BH

H

D

WAL T
| NTELUP

SRR KA KRR R KRR KA KKK R KRR KKK AR AR R KR KRR KRR KR AR AR KRR F AR AR AR AR E A KK

THE QUTPUT PORT AS AN | NTEL HEXFILE.

H ; SAVE H WHI CH PO NTS TO SYS RAM
D



8RBT

IRRA

jehujsiale]

grege

gmgrgsa

10

00
1B9A

11
1B9A

1BAO

1BAA
1B86

0000
00
1BAA

3A
1BES

1BEC

1BEC

1BEC

00
1BEC

1BDB

1BEC

1BC6

1BEC
1cB1

10BE

11E4

1CB1
1CB1
203F
10CD

1cB1

205A
10CD

1081
FFFE
00

1c7
40

NOTCS:

FI NHEX:
LASTHX:

PUTCHAR:

BI N2ASC:

EPMGOCD:

EPMVERR:

DSPL YADD:

; NEW H HAS OFFSET SUBTRACTED
; DATA BYTES PER LI NE OF HEX
; MOVE D TO A TO CHECK FOR 0

JSEEIF 0O
;I F NOT 0 THEN DE > 10H

JSEE IF A FULL LINE OF HEX
; QUTPUT A HEX LINE

THE DATA BYTES ARE NO/\/LESS THAN 10|
B,

LDA ETYP

Pl 0

Wi B, CFFSET

INZ NOTOS

Wi B, OFST64

MOV AH

SUB B

MOV H A
HXLUP: MV B, 10H

MOV A D

Pl 0

NV4 DOHEXL

MOV AE

Pl 11H

JINC DOHEXL

XRA A

o B

Jz FI NHEX
DOHEXL:  CALL HEXLI NE

J HXLUP

LXI H 0

WI B, 0

CALL HEXLI NE

POP H

RET
;**%xx END OF MAIN LOOP ****+

;xHxxkkak HEXLI NE STARTS AT HL AND SENDS QUT THE # OF BYTES (HELD I N B)******
A

HEXLI NE: M/
CALL PUTCHAR
XRA A

; QUTPUT # OF BYTES
MV 3

ADD C
CALL BI N2ASC

; QUTPUT THE ADDRESS
MV H

ADD C

CALL Bl N2ASC
MV CL

ADD C

CALL Bl N2ASC
; QUTPUT TYPE

Wi ]

ADD C

CALL BI N2ASC

LI NLUP: DCR B
Jz CHCKSUM
*
I NX SP
I NX SP
XTHL
MoV CM
ADD C
I NX H
XTHL
DCX SpP
DCX SP
Jax
CALL BI N2ASC
I NX H
DCX D
JWP LI NLUP
; QUTPUT CHECKSUM
CHCKSUM  CVvA
I NR A
MV C A
CALL Bl N2ASC
CALL CRLF

H
;BYTES = E. THIS IS THE LAST DATA FI ELD

,CLEAR
;IF B=0 THEN EXIT

; QUTPUT A LINE OF HEX
; DO NEXT LINE OF HEX

ADDRESS = 0000
NO MORE DATA, SO B=0
;DO THE LAST LINE OF HEX

; QUTPUT THE COLON
,CLEAR A A HOLDS THE RUNNI NG SUM

; ADD BYTE TO ACCUM
; QUTPUT # OF BYTES AS ASCl |

; ADD TO ACCUM
; OQUTPUT ADDRESS HI AS ASCI |

; ADD TO ACCUM
; OQUTPUT ADDRESS LO AS ASCI |

; TYPE O
; ADD TO ACCUM
; OUTPUT TYPE AS ASCI |

OJTPUT DATA (I F THERE | S SOMVE)
N

NC I N CASE OF 1 BYTE, (B=1)
; DECREMENT BYTE COUNTER
;JUWP | F B=0

; LOAD A BYTE FROM THE DATA STRI NG
; ADD TO ACCUM
; POCNT TO NEXT BYTE I N MEMORY

; QUTPUT DATA AS ASCl |

; PONT TO THE NEXT BYTE
;1 LESS BYTE TO QUTPUT

; CHECKSUM = 2' S COVPLEMENT OF SUM
; OQUTPUT THE CHECKSUM

RET
SxkkxrkxrRkrx END OF HEXLI NE *****xsxxkx

; PATCH FOR | NTELUP

PUSH D

MV E A
CALL CONOUT
POP D

SR KA KKK R AR AR R KRR KKK AR R KRR KRR AR RA TR KRRk

{ PATCH FOR | NTELUP

PUSH PsSw
PUSH D
PUSH B
MoV A C
CALL HEX2
POP B
pPoP D
POP PSW
RET

; DI SPLAYS EPROM GOOD MESSAGE

B

PUSH H

CALL CRLF

CALL CRLF

LXI D, MES_EGOOD
CALL PSTRNG

POP

SRR AR KRR KR KKK KA KKK R AR R KRR KRR KRR R KRR KRR AT

i DI SPLAYS EPROM ERROR MESSAGE

PUSH H
CALL CRLF
CALL CRLF
LXI D, MES_EERR
CALL T
pPoP
ET

<k kK Rk K K kK R Kk Kk kK Rk R Kk Rk Kk Kk K R Kk Rk Kk Kk K R K

PRE:  ADDRESS I N HL
. POST: NONE

; DISPLAYS TO CONSOLE THE ADDRESS IN HL - OFFSET, PLACES ':'

PUSH D

CALL CRLF
LDA ETYP
CPI 0

MoV A H

Jz SKPOS1
sul OFFSET

; DI SPLAY H



828m838 8 &

820M=888~88%

Sn&

D1
(o]

1C29

11E4
11E4
3A

10BE

20
10BE
11E4

1C45

1C50
1CBO

1F12
10CcD

1CBE
1CC6
00

1CBO
1C06

00
1CBO

oD
10BE

0A
10BE

3E
10BE

SKPCS1:
SKOS64:

DSPLDATA:

MEMVOVE:

MOVAGAI N:

S2MENU:

SK64EPM

SKPCS:
EXI T™VR:

S1MENU:

EXI TML:

PROWPT:

ASC_TRVRH:

WP SKOS64
su OFST64
CALL HEX2
MOV AL i DISPLAY L
CALL HEX2
M E': ; PLACE COLLEN
CALL CONOUT ~ ; RESTORE D
POP D
RET
.
PRE. HL = ADDRESS OF DATA
POST:  NONE
PLACES ' ' THEN DATA AT HL
PUSH D
M E’
CALL
MOV AM
CALL H
POP D
ET

KA K KA KR KA KA KKK A A KA

SRR KA KKK KA KKK KRR R KA

PRE:  NONE
POST: ADDRESS I N HL

DI SPLAYS " STARTI NG ADDRESS"

POP

SRR KA KKK KA KRR KRR KA

PRE:  NONE
POST: HL
DE

KKK KA KA KA KR KA A KA

SRR KAK KA KRR KK KRR R KRR

—I

KA KKK AR KA KA KKK KR A KA A KA

PSW

B

AM ; MOV_DATA AT ADDRESS HL TO ACC
D ; SAVE DATA | N ACC AT ADRESS DE
D ; INC DESTI NATI ON ADDRESS

H ;1 NC SORCE ADDRESS

B ; DEC BYTE COUNTER
MVAGAIN ;I F O

B ; THEN EXIT

PSW

KKK KKK R KRR KKK KRR IR KA K

CRLF
D, MES_STRTAD
PSTRNG
PROVPT
ASC_TRVRH
AB

0
EXI TM2

0
SK64EPM
A H
OFFSET  ; ADD OFFSET
H,

SKPOS
AH
OFST64
H A
PsSw

D

KKK R KR KRR KA KRR AR AR AR AR

S2MENU
EXI TML

H
D, MES_BYTES
PSTRNG

H

PROVPT
ASC_TRVRH
AB

0
EXI TML

D C
ASC_TRMRH
A B

0
EXI TML
E C

™

EX VALUES FROM TERM NAL
F ESCAPE CHAR, 2 IF NON HEX, 3 |F RETURN,

, GETS 4 HEX VALUES FROM TERM NAL I N HL

0 OTHERW SE



oD
1CF2
10BE
1CF9
03
1CF9
01

1D3D

1003
02
1D40
01
1D40
00

FFFE
00
1056
40
1D5A

FFFE
00
1D63

00

oD
10BE
18

0A
10BE
1D73

20 20 20 20

20 20 20 20

20 20 20 20

20 20 20 20

RETATH:

ERRATH:
XI TATH:

ASCI | 2HEX:

NXTCHR:

LETTER

SKI P1:

ERROR:

ESCPE:

DONE:

ERRDNE:

LDSTK:

ADCS64:

OSDUN:

SKPTF:

CLRSCR

CLRCNT:

VES_MAI N:
20

20

20

20

PCP
POP
RET

CoNouT
ASCI | 2HEX

XI TATH

B, 3
XI TATH

B 1

D
PSW

T

5 PRE:  BC CONTAIN HI GH AND LO ASCI | VALUES

; POST: C CONTAINS HEX VALUE.

POP
PoP

E A
AC
NXTCHR
B, 2
ERRDNE
B 1
ERRDNE
B, 0
CA

D
PsSw

NTER
NI TI AL RESULT
FI RST NUMBER

; MAKE UPPER CASE

<k ko kK K Rk KKk Rk kK kK R Kk kK KR K K Kk

CALL HEX2 =

H TYPE OF EPROM IN A

; POST: STACK IS LOADED: TYPE
#

11DC
; PRE:  HEX VALUE TO DI SPLAY IN A
© NONE

BYTES
EPROM ADDRES

RAM ADDRES

- R
i s
g

)>ﬂm
o
i

Iowoow >yom wWQ>
2 gem o3
o 3 <
4 T
m

B

© PRE.  NONE
; POST: NONE

B 388 3EEEE8888S

PRI MER EPROM PROGRAMVER'

EMAC INC.*

A Auto (erase chk, burn,

B Burn EPROM

B =1 IF ESCAPE, 2 |F NON HEX, 0 OTHERW SE

=EPROM ADDRESS + CO00H

verify)'



oD
0A

20
0A
20
0A
20
0A
20
0A
20
0A
20
0A
20
0A

20
24

0A
20
0A
20
0A
20

20
24

20
24

20
24

20
24

20
24

20

20
24

20
24

[Q

20

20

20

20

20

20

20

20

20

20

20

73

20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

45

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

6E

20

20
28

28

20
28

20

20
28

28

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

75

36

20
36

20
33

20
31

31

20
20

20

43

20

20

20

20

20

20

20

20

20

20

6D

20
34

20
20
20
20
20
20
20

20

MES_RSTMAN:
20

20

MES_SLCT:

MES_STRTAD:
74

MES_BYTES:
62

MES_LSTYPE:

20
TXT_OTYPE:
4B

20 20

34

TXT_1TYPE:
4B

20
TXT_2TYPE:

32 4B

20
36

20
36

20 2

38

20
TXT_3TYPE:
4B
20
TXT_4TYPE:
4B

0
TXT_STYPE:

4B

20
TXT_6TYPE:

38 4B

20

20

20

20

20

20

20

VES_MCRE:
74

MES_EGOOD:
20

VES_EERR
20

MES_NBLNK:
20

MES_BLNK:

20
MES_UPLDCMVPL
20
MES_NONHEX:
20
MES_ESCERR
20
MES_CHKSUM
20

MES_RDYUPLD:
20

MES_PRSENTR:
20

T:

VES_MUSTTYP2:
20

LED B:

8
B3 8% B8 K3 ¥8 8% ¥8 28 88 ¥8

B8 888 388 388 388 888 388 888 88

g 888 888 88

828888

0DH
0AH

0DH
0AH

0DH
0AH

0DH
0AH

0DH
0AH

0DH
0AH

0DH
0AH

0DH
0AH

0DH
0AH

ODH
0AH

ODH
0AH

C dear nenor

y'

D Dunp nenory'

E FErase check’

L Load menory’

M Modify nmenory’

R Read EPROM

S Send file'

T Type select

< TYPE '

V. Verify EPROM

Z Zap EPROM

2 Help'

' starting address '
S

' nunber of bytes '

10 (64K
ODH
0AH

"1 (64K
ODH
0AH

‘2 (32K
DH

' ESC to exit,

X 8 H, Vpp =

X 8 LO, Vpp =

X 8, Vpp = 12.

X 8, Vpp = 12.

X 8, Vpp = 21.

X 8, Vpp = 12.

X 8, Vpp = 21.

RET to

NO ERRORS DETECTED '

EPROM ERROR. *

12.5)>'

12.5)>'

5)>

5)>

0)>

5)>

DEVI CE NOT ERASED '

DEVI CE ERASED

UPLOAD COMPLETE.

NON HEX CHARACTER | NCOUNTERED.

ESCAPE CHARACTER ENOUNTERED.

CHECKSUM ERROR. '

READY FOR UPLOAD.

PRESS A KEY WHEN READY.

MJUST SELECT TYPE 2 EPROM




217A
217B

2F01

05
45

888H2%38R

8H

Q8 Bfi REBEBH

888m8n 288 Gw8RCBR8EM

3260

chksum

41 52 54 20 74

0D 3E 24

06
80
41
40
2F13

3FFE
30B6
2F37
0B

oocc

016C
0133

08
oocc

4000
8000

2F5B
80
2F56
80
2F42

FF
00FF

2F7A
2F7A
5A

2F7A

2F5B
2F88
011D
09

oocc

016C
0133

prnpt:

SLFTST:

etst2:

88

005H
045H

; END OF STUFF COPI ED BY ZAP

noscode: jnp

2F01H
init_non

SR
NG

; SELF TEST CODE

; set deci mal

m
slftl: mov
ori
der
out
mvi
out
der
jnz

; address for checksum

UART test'

a, b
80h

a
dspcnd
a, 8

dspout

slftl

; Checksum t he EPROM

ihid
call

i Check the

i
call

chksum
checksm
a,l

h
etst2

a, 8
regprnt

pts on dlsplays 1to 4

start at left display
b= 80h- 85h

nmake 1 |ess
sel ect display

nmeke a period
output bit pattern to the display

read check sumfromlast 2 bytes
do a check sumfrom 1ffe down to O

if chksune0 then skip error nsg
di splay bE for bad EPROM

wait here so displays aren't trashed

print "rd" on the right displays

; This checks out the 32k RAM which may be in slot
"A" memmap. |f no ram at BDOD or 4000

bc is the nunber of bytes to check
preserve original A

inc

inc mem

They should be sanme if RAM

restore original data, in case of RAM
jnmp if RAM at this address

if 8000 has been checked, check ff00

check 8000

check 8155 ram

save the original data in D
1st wite O

if not = then error

next wite FF

last wite 5A

if not = then error
restore original data

dec # of bytes to check

no RAM ERRORS CHECK UART
di splay the address of error

show "br" in right two displays

. 1st check for pos.

; then check 8155 RAM at FF00

I xi h, 4000h

I xi b, 8000h
rnchk2: mov a, m

mov d,a

inr a

inr m

cnp m

mov md

jz rnchkl

v a, h

cpi 80h

jz rmchk3

nvi h, 80h

jmp rnmchk2
rmchk3: mvi h,0ffh

I xi b, 0f fh
rnchkl: mov d,m

Xra a

mov ma

cnp m

jnz ramerr

der a

mov ma

cnp m

jnz ranmerr

nvi a, 5ah

mov ma

cnp m

jnz ramerr

mov md

inx h

dex b

mov a, b

ora c

jnz rnchkl

jmp uartch
ranerr: call daddr

nvi a9

call regprnt

call beep
ramerri: call rdkey

Now do checks of

wait here so displays aren't trashed

1/ 0 devi ces

; See if there is a UART

uartch: Xra a
sta uartflg
i a, 23h
out sercom
in serdta
in sercom
ani 2
jnz nouart
mvi a, 27h
out sercom
call randchk
jnz nouart
; See if transmit works
i a, 0dh H
out serdta
out serdta
in sercom
ani 1
jnz nouart
I xi h,0f fffh
call dl ay
dex h
call dl ay
in sercom
ani 1
jz nouart
mi a, 26h
out sercom
mvi a,’ '
out serdta
out serdta
call randchk

assunme there is a uart

enable tx only

di scard char that might be waiting
RXRDY rust be | ow now

see if RXRDY is |ow

if high, no UART

enabl e Tx and Rx

pause then check for variation

A =CR
fill the double buffer

isolate transnmit ready bit
if txrdy, no uart (it should be full)

give time to enpty

isolate transmt ready bit
if not txrdy, no uart

disable transmit

send UART a space

pause and check for variation



88 88333

88k

age

2FFD
3039

80
3039
84
010B

2FF7
85

00CE
3044
2F04
3049
85

00CE
3044

oc
oocc
016C
0133
01
FFF7
12
11
1191

84
010B
81
01
3095
80
2FOD
10CD

3049

FFFF
0181

06
0A
0200
0181

06

30A5

3FFE
00

30B9

I oopl x:

jnz nouart if fluctuation then no uart
i a, 27h ; enable transnit again
out sercom
in sercom if you read this real quick, it shouldn't be enpty
ani 100b isolate txenpty bit
jnz nouart ;if txenpty=true then error, because tx is disabled
yes Virginia, there is a UART.
; check for local |oopback
i e, cr
call conout send CR to consol e
I xi h,offffh
call dl a ; wait for char to finish TXing
in sercom ; get serial port status
ani 2 ; Isolate receive ready bit
jz | oopl x ; if no key, exit
in serdta ; get key
cpi cr
jnz | oopl x ; if not CR exit
; TX and RX are connected for local |oopback. Send 00 to FF
nvi c,0 ; start with 0O
| oopl O: I xi h,0f fffh ; timeout delay
mv a, c
out serdta ; send ¢
| oopl 2: in sercom ; get serial port status
ani 2 ; isolate receive ready bit
jnz | oopl 3 ; if key, exit timeout |oop
dex h ; dec timeout count
nov a, h
ora | ; see if HL=0
jnz | oopl 2 ; check stat again
jmp badser ; if tineout, error
| oopl 3: in serdta ; get key read from UART
cnp c ; see if sane as transmitted
jnz badser ; if not sane, error
nvi b, rgtdsp+4 ; put uart data on left pair
call di sbyt
inr c
jnz I oopl 0 ; send next char if not O
; UART tests ok, so disable further tests
nmi b, rgtdsp+5 ; select left pair
nvi a, 14 ; show L. L. (local |oopback)
call regprnl
jmp di suart ; disable UART tests
I xi d, comsg
call pstrng ; print "UART test"
jmp i ochk
nouart: nvi b, rgtdsp+5 ; select left pair
mi , 13 ; show N U.
call regprnl
jmp di suart
badser: mi a, 12 ; bad serial port error
call regprnt display "b.s." on left 2 displays
call beep
call rdkey ; wait here so displays aren't trashed
disuart: nvi a, 1l ; disable UART test
sta vartflg ; uart flag > 0 if no uart

; This is the main | oop

i ochk: in echo dip to |eds
ut | eds
; check A/D
cal adcin ; get A/D input
mov a,l
ora a
nvi a, 01000000b ; set sod off bit pattern
jz i ochka ; if 1=0 then shut off sod
ori 80h ; set sod on bit pattern
i ochka: sim
mv h, |
cal | sdiv ; send value to 8155 tiner for sound
mov a, |l
call ddat a ; display the a/d input on right pair
i ochk1: call pl kpad ; check keypad
cpi offh ; see if no key pressed
jz i ochk2 ; if no key ready, don't output data
nvi b, rgtdsp+2 ; choose niddle display
call di sbyt
i ochk2: I da vartflg ; if there is no uart, skip the follow ng
ora a
jnz i ochk9
in sercom ; get serial port status
ani 2 ; isolate receive ready bit
jz i ochk9 ; if no key ready, continue
in serdta ; get the character
nov c,a ; save key in c
i b, rgt dsp+4 ; put uart data on left pair
call di sbyt
in sercom ; now send data back to UART
ani 1 ; isolate transnit ready bit
jz i ochk9 ; if transmit not ready, don't output
nov a, c ; put char in a
out serdta ; output to terminal
I xi d, pr npt
call pstrng di splay pronpt
i ochk9: jm i ochk ; do it all again
This checks for changes in the UART status, indicating no UART
randchk: | xi h,0f fffh
call dl ay
in sercom ; read the initial value of sercom
ani 110b ; txenpty and rxrdy lines
nov c,a ; original value is inc
mi , 10 nunber of tinmes to check
rndchkl: I xi h, 200h
call dl ay . pause to all ow change
in sercom
ani 11 ; check txenpty and rxrdy |ines again
cnp c
rnz ; if not equal, then return with B >0
der b
j rndchkl

ret

checksm I xi
etstl: dex

nz
; return with z=true

, chksum

after 10 | oops without a m stake

point to end of mem
start at byte before
clear upper byte of de
a=byte from (bc)

hl =hl +de

see if bc=0

;  PROGRAM ENTRY MODE
; This allows you to change the contents at the address displayed in the
The contents are displayed in the right two digits.

From this node you can choose any of the direct commands or functions.

; left 4 digits.



FFF5
011D

0109

0133
17
30E4

FFF5
FFF5

30C5

16
30F3
FFF5

FFF5
3005
14

31B7

10
3107

008A

0109
3000

15
30C5
ooc2
0133
14
3204
0A
3121
00
31A0
0B
312B
01
31A0
ocC
3135
02
31A0
oD
313F
03
31A0
OE
3149
04
31A0
OoF
3153
05
31A0
08
315D
06
31A0
09
316D

oocc

FFF3
31AF

01
2F11
03
3300
04
1814
02
30C5
FFEB
FFED

FFEF
FFF3
FFF5
FFFL

1000
32A4

oocc
FFEB

00

EMODE:

LHLD PCREG H

CALL DADDR ;

MV AM H

CALL DDATA H

MoV LM H
NXTKEY: CALL RDKEY
KEYCHK: CPI ENTER

INZ KDEC

, L

LHLD PCREG

MV MA B

1 NX H ;

SHLD PCREG

JwP EMODE
CHKDEC: CPI DECPC

JINZ CHKSTP

LHLD PCREG

DCX H B

SHLD PCREG

JWP EMODE
CHKSTP: CPI STEP

Jz SI NGSTP ;
KEYCHK1: CPI 10H

JNC CHKCMD
; ADIGT WAS TYPED IN
CALL DG T2

MoV AL

CALL DDATA H

IMP NXTKEY

; IS1T A COWAND KEY?
CHKCMD: CPI FUNC

INZ EMODE H

» FUNCTI ON MODE
;. FUNC. PRESSED
CALL FUNPRNT
CALL RDKEY

HL=PC

PRINT PC ON LEFT 4 DI SPLAYS

LOAD DATA FROM PC

PRI NT DATA AT PC ON RI GHT TWO DI SPLAYS
L = DATA AT PC

GET A KEY

CHi | F NOT ENTER, CHECK DECREMENT KEY
; ENTER WAS PRESSED STORE DATA IN L AT PC AND I NC PC
MoV ; L IS THE DATA SHOAN I N THE RI GHT 2 DI SPLAYS

STORE DATA AT PC
POINT TO NEXT ADDRESS
SAVE NEW PC

I F NOT DEC, CHECK STEP

DEC PCREG

I'F NOT STEP, CHECK FOR HEX DIG T

IF A<10 THEN Cy=1, ITIS AHEXDIGT

THE PROGRAM ENTRY MODE, DI SPLAY IT ON THE LEFT 2 DI SPLAYS

DI SPLAY NEW DATA

I'F NOT FUNC THERE |'S NO OTHER

PRI NT FUNC.
GET THE NEXT KEY

; THESE VALUES ARE USED TO SELECT THE REG STER
; AF =0, BC=1, DE=2, HL=3, SP=4,PC=5,BRK = 6, SC = 7
STEP/ RUN KEY

CPI STEP
Jz RUN
; IF NOT RUN CHECK A/ F
CPI 0AH
EMDO: INZ EMDL
; CHANGE AF
Wi A 0 H
IMP SHCHNG
EMDL: CPI 0BH
INZ EMD2 H
; CHANGE BC
MWl A1l H
JIMP SHCHNG
EMD2: CPI 0CH
INZ EMD3
. CHANGE DE
A 2 H
IMP SHCHNG
EMD3: CPI 0DH
INZ EMD4 H
; CHANGE HL
MWl A3 H
JIMP SHCHNG
ENMD4: CPI OEH
INZ EMDS
; CHANGE SP
A 4 H
IMP SHCHNG
EMD5: CPI OFH
INZ EMD6 H
; CHANGE PC
MWl A5 H
JIMP SHCHNG
END6: CPI 8
INZ EMD7
; CHANGE BP
A 6
IMP SHCHNG
EMD7: CPI 9
JINZ EMD8 y
Wi A7 H
REGPRNT

CALL ;
; PONT TO BYTE ON TOP OF USER STACK.

; REMOVED WHENEVER THERE |S A POP.
L

JWP SHCHNGL
EMDS8: CPI 1

Jz SLFTST ;
CPI 3
Jz CHEXCON
CPI 4
Jz EPRWPRO
CPI 2
JINZ EMODE
LHLD AFREG
PUSH H
POP PSW
LHLD BCREG

B, H

CL
LHLD DEREG
XCHG
LHLD SPREG
SPHL
LHLD PCREG
PUSH H
LHLD HLREG
CALL MBERVI CES
JWP MON

IF NOT A/F CHECK B/ C

SELECT AF

SHOW VALUE OF REG STER AND CHANGE | T

IF NOT B/C CHECK D/ E

SELECT BC

SHOW VALUE OF REG STER AND CHANGE | T

IF NOT D/E CHECK H' L

SELECT DE

SHOW VALUE OF REG STER AND CHANGE | T

I'F NOT H L CHECK SP

SELECT HL

SHOW VALUE OF REG STER AND CHANGE | T

I F NOT SP CHECK PC

SELECT SP

SHOW VALUE OF REG STER AND CHANGE | T

I'F NOT PC CHECK BP

SELECT PC

SHOW VALUE OF REG STER AND CHANGE | T

I'F NOT BP CHECK STACK CONTENTS

I F NOT SC CHECK SELF TEST

SELECT SC

FUNC. 1 =

FUNC. 3 =

FUNC. 4 =

SELF

NT I T
TH' S BYTE AND THE ONE BELOW W LL BE

TESTER

RECEI VE HEX FI LE FROM SERI AL PORT

MENU

; SHOW AND CHANGE REG PAIR WHOSE NUMBER IS IN A

; AF = 0, BC=1, DE=2, HL=3, SP=4,PC=5,BRK = 6,

SHCHNG MV D A H
CALL REGPRNT
MV A, H
LXI H, AFREG
RLC ; A=A*2
ADD L
MoV L, A
Wi A0
ADC H
MoV H A H
SHCHNGL: PUSH H
MV AM
1 NX H
MoV H M

D=REG PAIR
SHOW THE REG STER NAVE
RESTORE REG PAIR

HL=HL+2* A

DRI VEN EPROM PROGRAMVER

GO BACK TO ENTRY MODE | F NOT FUNC. 2

AF = AFREG
BC = BCREG
DE = DEREG
SP = SPREG

PUT RET ADDRESS ON STACK FOR MON

L 1000
PRETEND VE SI NGLE STEPPED

sC=17

HL= PO NTER LOW BYTE OF REG STER I N MEMORY



31B3
31B4

32DE

FFF5
FF
30C5
oD

08

32A4
FFE7

01
FFFA

FFF5

cD
31F0

40
31F0

FFFD
FFFB
FF

321D

FFF5

FFEB
FFED

FFEF
FFF3
FFF5
FFF1

FFF7

FFF8

FFFL

FFF5

3237

32AC

FFF9
FFF7

0000
FFF7
32AC

init_non:

JWP

L, A
DSPHL

HL |'S NOW DATA AT HL

; SINGSTP: performs a software single step.
; store ei before the instr then junp to El
; it will interrupt after the command is executed
ALSO check Lca calls to romand put ff after theminstead of ei before

si ngst p: |

pcreg
mov a, m i
cpi offh H
jz enode H
rim
ani 1101b H
ori 1000b H
sim H
I xi h, mon H
shi d vecéhl f
nvi a1l H
sta sstep H
I'hl d pcreg
v a, m H
cpi Ocdh H
jnz nocal |
; seeif it isacallt
inx h
i nx h H
mv a,m H
cpi maxrom
jnc nocal | H
; this is a romcall
i nx h H
mv a, m
sta sstenp
shl d ssadd H
mi a,0ffh
mv ma H
jmp runl H
nocal | : I hl d pcreg
dex h i
mov a,m H
sta sstenp H
mi a, 0f bh H
mv ma H
shld ssadd H
shid pcreg H
jmp runl H

; RUN: Replaces the data at the br
; the registers that were stored at

and runs from PC

get opcode fromnext byte to execute
i's the next instruction a RST 7?
if it is, don't execute

clear 6.5 bit

set mask set enable bit

enable 6.5 interrupt (the 6.5 pin is tied high)
vector the 6.5 interrupt to MON

set single step flag
store flag

get pcreg again
get opcode fromnext byte to execute
isit a CALL?

o rom

point to high byte of address
A = high byte

if > maxrom this is not a romcall
point to address after the call

save the original value
save the address

store rst 7 at hl
run from here

point to the byte before next instruction
get data

save it

A= ei instr.

store the ei

save address

pcreg points to the ei

run from here

eakpoint with a FF, restores
IMON:

run: pcreg ; see if there is a breakpoint
cal chl 2bp ; where we will start executing
jz enode ; if BPREG = PCREG t hen
; don't execute it
mv a, m ; a = next byte to execute
cpi offh ; is it RST 7?
jz enode ; don't execute it
Ihid bpreg
nov a, m ; a=data from program address (hl)
sta bpt emp ; preserve opcode from (hl)
nvi a, 0ffh
nov ma ; store a rst 7 at break point
;restore original values of registers
runl: I'hl d afreg
push h
pop psw ; af is restored
Ihid bcreg
v b, h
mov c, bc is restored
Ihid dereg
xchg ; de is restored
I'hl d spreg
sphl sp is restored
Ihid pcreg
push h ; push pc so we can return to this address
I hld hireg ; hl is restored
ret ; return to pc
; CHL2BP = RETURN Z=1 |IF HL = BPREG
chl 2bp: | da bpreg
cnp |
rnz ; if L<>low byte of bpreg return z=0
; L =1lowbyte at bpreg
| da bpreg+1
cnp h if H=hi byte of bpreg ret z=1
; else return z=0
ret

This is the entry point for a br

through a romcall
bpentry: shi d

or

not .
hireg ;
h

h
pcreg ;

eakpoi nt whether it was a single step

save hl

get ret address
point to the rst 7
save pc

; clear breakpoint address and replace original data

call

psw
chl 2bp

this will be POPed into hl at nonl:

; if there was a hand placed FF or a single step over a call to ROM and
; it wasn't at the breakpoint address then don't clear the breakpoint

jnz

| da
Ihid
nmov
I xi

shl d
jmp

nmonl

bptenp
bpreg H

; initialize nonitor .
; in case reset was pressed after a breakpoint was sel ected
; or during single step, restore value at breakpoint

Ihid
I da
nmov
I hid
I da
mov

Xra
sta

I xi

shl d
shld

; clear
shl d
shl d
shl d
shi d

I xi

push
dad
shi d

I xi

bpreg
bpt enp
ma
ssadd
sstenp
ma

a
sstep ;

bbr eg H
ssadd H

user registers

afreg
bcreg
dereg
hl reg

sp, userstk
h ;

sp H
spreg H

h,0

a= data that was replaced by ff
point to the break point
restore it to the break point

clear breakpoint address

clear single step flag

set bp inromso it is ineffective
set single step in rom also

push a zero
hl = sp.
store in spreg



888

11

F3

3E
F5

FFEB

FFOL
FFF5

016C
3005
FFF1
FFF5

FFEB
FFEF
FFED
0000

FFF3
FFES

FFFA

30C5

97 9B 08
05 05

0000
00

33F6
iB
33B1
3A
3331
00

33B8
33B1

33B8
33B1

33B8
33B1

CHEXCON:

CHEXMB1:

HEXCON:

HEX1CON:

GETCOLON:

I xi

push
push
push

5 start user program at

; first instruction (thi

. SAVE REGS |N RAM
non:

dsphl :

ot herk:

entreg:

sp, monst k+6
h

h :
h H

begram+l so single step will

set 5.5 vector to 0
set 6.5 vector to O
set 7.5 vector to 0

s makes roomfor an El)

go to entry node

hl is saved
HL=RET ADDRESS
pc is saved

hl = af
af is saved
de is saved

HL=BC
bc is saved

HL=SP
sp is saved

work on the

; point to nonitor stack

if not single step go to

entry node

we only want interrupt mask status
a 1 disables the interrupt

disable 6.5 interrupt

clear single step flag
hl = address of ei or rst
get original data

7

restore the original value

di splay hl

if enter, change reg to value of hl

if >= 10 then it isn't a
di splay new hi

clean stack

digit

see what command it was and do it

hl points to | ow byte of

regi ster pair

de is saved in the selected ramregister

I xi h, begr am+1

shi d pcreg

call beep

jmp enpde
SHLD HLREG H

POP H H

shi d pcreg

push psw

pop h ;

shl d af reg H

XCHG ;. HL=I

SHLD DEREG

MOV H B

MoV L, C

SHLD BCREG H

LXI H 0

DAD SP

SHLD SPREG

| xi sp, monst k

; check for single step flag

I da sstep

ora a

jz enode

rim

ani 1111b H

ori 1010b H

sim H

Xra a

sta sstep H

I hl d ssadd H

| da sstenp H

mv ma H

jmp enode

cal | daddr H

call rdkey

cpi enter

jz entreg H

cpi 10h

jnc ot herk

call digitd

jnp dsphl ;

pop h H

jnp keychk H

xchg ;. de=hl

pop h

mv me

inx h

v md H

jmp enode

; RECEI'VE AN I NTEL HEX FILE

CHEXCNL:

DB
CHEXIVSZ :

LXI
LXI
CALL

5,97H,9BH, 8
DB

D, 0504H

H, CHEXMS1
LEDSTR
HEXCON
1110B
CHEXCNL

'rEC. .’
97H,5,5

START AT DI SPLAY 5 AND QUTPUT 4 CHARS

SHOW * REC.*
MASK OFF ALL BUT ERROR BI
SHOW ACCUM | N RI GHT PAIR

TS
OF DI SPLAYS

START AT DI SPLAY 5 AND QUTPUT 3 CHARS

PAUSE FOR KEY

"Err.’

THIS ROUTI NE LOADS A | NTEL HEX FILE INTO THE PRI MER' S MEMORY.

; THE TOP OF THE STACK SHOULD HAVE THE ADDRESS WHERE THE FI RST LINE OF THE HEX
THI S I'S POPed INTO DE THEN DE IS CHANGED TO A DI S-

i PLACEMENT VALUE BY SUBTRACTI NG THE FI RST HEX FI LE LOADI NG ADDRESS FROM DE.

; THE DI SPLACEMENT OF DE | S ADDED TO THE LOAD ADDRESSES OF EACH LI NE OF HEX.
;1 F THE LAST HEX LINE'S DATA LENGTH IS 0 THEN HL WLL CONTAIN THE OPTI ONAL

; STARTI NG ADDRESS AS G VEN BY THE LAST HEX LI NE.

;FILE WLL BE STORED.

s AFTER THE ROJTI NE RETURNS, THE BITS IN E | NDI CATE THE FOLLOW NG ERRORS, |F SET
CHECKSUM ERROR
NON HEX CHAR ENCOUNTERED

ESC CHARACTER ENCOUNTERED.

I'N E | NDI CATE THE FOLLOW NG CONDI TI ONS
CONDI TI ON

s BIT#

,1

12

;3

; THE BI TS
s BIT#
;0

;6

7

TH'S IS RECORD TYPE 1 (AN END RECORD)
| F SET, DE CONTAINS THE STARTI NG ADDRESS
| F RESET, DE CONTAINS THE DI SPLACEMENT

THI S IS THE LAST HEX LI NE.

HL CONTAINS THE START ADDRESS

; AFTER AN ERROR OCCURS, HL CONTAINS THE VALUE | T HAD AFTER THE ERROR OCCURED

STRT1:

LXI

Wi
PUSH

D, 0

; DI SABLE | NTERUPTS

A0
PSw

co

=TEST WAS 40H

| SAVE ERROR FLAGS ON STACK

; CLEAR RUNNI NG SUM

G:—I' THE RECORD LENGTH

JZ
MoV

ADD
MoV

HEX2BI N

ESCL

B A

C
CA H

JIF ESC, QUIT

; B = RECORD LENGTH
; ADD TO RUNNI NG SUM
INC

STORE

; GET THE LOAD ADDRESS AND STORE I N HL
CALL HEX2BI N
ESCL

JZ
MoV

ADD
MoV

HEX2BI N
SCL

H A

C
CA

LA

JIF ESC, QUT
i SAVE THE START ADDRESS H

; ADD TO RUNNI NG SUM
;STORE IN C

F ESC, QUT

H
; SAVE THE START ADDRESS LO

;SET BIT 6, SO DE CONTAINS THE DI SP



81
4F

F1
F5
E6
F1

F5

40
336C

40

33B8
33B1
01
337E
01

01

338C
80
339A

33B8
33B1

338C

33B8
33B1

33A8

02

3331
33B5

08

00
02

33F6
33F4

30
33EB

33D2
OoF
33DE

41
33EB

47
33EB
37

33F3

33BD

04

ADD C ; ADD TO RUNNI NG SUM
MoV CA ;STORE IN C

SEE | F DE HAS BEEN CHANGED FROM STORAGE ADDRESS TO DI SPLACEMENT
; GET DE DI SPLACEMENT FLAG

PUSH PSW

ANI 40H ;SEE IF BIT 6 IS SET

Jz DI SPLACE ;| F NOT SET, ADD DI SPLACEMENT
POP PSW ; GET _ERRORS FROM STACK

XRI 40H ; RESET DI SP FLAG

PUSH PsSw ; SAVE DI SP FLAG

; DE=DE-HL TO GET THE OFFSET THAT WLL BE ADDED TO THE
; PONTER TO STORE THE DATA.
MoV

A
SuB L
MOV EA
MOV A D
SBB H
MOV D A ; DE=DE-HL ?Y
DI SPLACE:
DAD D ; ADD OFFSET TO START ADDRESS
GET THE REC(RD TYPE
EX2BI N
JZ ESCl JIF ESC, QUIT
cPl 1 J1F AL, I'T I'S AN END RECORD
INZ SKPL
POP PSW ; GET ERRORS FROM ST
xR 1 {SET BIT 0, IND CATE END RECORD
PUSH PSW
Wi Al ; RESTORE A FOR CHECKSUM ADDI NG
SKP1:
ADD c ; ADD TO RUNNI NG SUM
MOV CA  STORE IN C
XRA A
o B i1F B=0 THERE 1S NO DATA
INZ NEXTRD ;| F B<>0 THEN READ THE DATA
POP PSW ; GET ERRORS FROM STACK
xR 80H ISETBIT 7 OF E
PUSH PSW
I CHECKSUM ; GET THE CHECKSUM
; READ AND COWVERT THE HEX FILE DATA
NEXTRD:
CALL HEX2BI N
iz ESCL (IF ESC,_ QUIT
MOV M A i STORE AT HL
ADD C
MOV CA  KEEP SUM IN C
1 NX H i POINT TO THE NEXT STCRAGE
DCR B DECREMENT RECORD COUNTER
INZ NEXTRD ~ ; READ THE NEXT BYTE
; GET THE CHECKSUM BYTE AND ADD | T TO THE RUNNI NG SUM
CHECKSUM
CALL HEX2BI N
iz ESCL (IFESC QUT
ADD [
iz CHEKERR ;1 F RESULT 1S 0, DATA |'S CORRECT
POP PSW ; GET ERRORS FROM STACK
Rl 2 SET BIT 1= CHECKSUM ERROR
PUSH PSW
CHEKERR:
POP PSW ; GET ERRORS FROM STACK
ORA A i SEE I F A=0 (NO ERRORS)
PUSH PSW
iz GETCOLON ;I F NO ERRCRS, GET NEXT HEX LINE
I NOESCEXI T ;' NO ESC ENCOUNTERED
ESCL:
POP PSW ; GET ERRORS FROM STACK
xR 8 i SET BIT 3= ESC KEY FOUND
PUSH PSW
NOESCEXI T:
El ; ENABLE | NTERUPTS
POP PSW ; GET ERRORS FROM STACK
RET
; ASCII TO HEX CONVERSI ON
i TH'S SUBROUTI NE CHANGES ASCI | CHARS
i FROM GETCHAR TO BI NARY STORED | N THE ACCUMULATOR
; ZF=1 |F ESC KEY ENCOUNTERED AND O OTHERW SE
HEX2BI N:
PUSH B
Wi co ; CLEAR C
Wi B, 2 ;# OF CHARS TO CONVERT
NEXTCHR:
CALL GETCHAR ; PUT CHAR IN A
iz ESCEXI T JEXIT | F ESC CHAR ENCOUNTERED
cPl o | SEE | F_GREATER THAN 0
Jc HEXERR ;IF LESS THAN 0 THEN Gl VE ERROR CODE
cPl BN ;' IS THE CHAR AFTER ' 9'
INC LETTERS ;IF NOT 0..9, SEE IF A..F
AN OFH  MASK OFF THE 1ST NI BBLE
I SKI P i SKI'P OVER LETTER CONVERSI ON
LETTERS: cPl A i SEE | F GREATER THAN A
Jc HEXERR JIF <A AND > 0 THEN ERROR
cPl 'G ISEE IF A .
INC HEXERR ;I F NOT < GGVE AN ERROR
Sul 37H ; CONVERT TO BI NARY (' A =101 - 91 = 10)
SKI P: ORA c ; C=H NI BBLE MASKED | NTO A
DCR B ; | TERATI ON COUNTER
iz FI NI'SH JIF B =0 THEN FI NI SHED
RLC ; SHFT TO THE HI NI BBLE
RLC
RLC
RLC
MOV CA ; PRESERVE 1ST NI BBLE
e NEXTCHR ; DO THE NEXT CONVERSI ON
HEXERR:
POP B ; REMOVE BC FROM STACK
POP D ; REMOVE RETURN ADDRESS FROM STACK
POP PSW | GET ERRCRS FROM STACK
xR 4 i SET BI T 2=NON HEX ERRCR
PUSH PSW : RESTORE ERRORS TO STACK
PUSH D i PUT RETURN ADDRESS ON STACK
PUSH B i PUT BC BACK
FI NI SH: I NR B ; CLEAR ZF TO | NDI CATE NO ESC FOUND
ESCEXI T: POP B ; RESTORE BC PAIR



33F5

3FFE

(o)

DB 81
E6 02
CA 33F6
DB 80
(o)

7357

vec5hl f:

GETCHAR in

RET

Get a char fromthe serial port and return it in Accunul ator.

sercom ; get serial port status
ani 2 ; isolate receive ready bit
jz get char ; loop until bit set
in serdta ; get the character
ret
org chksum
dw 07357h ; 2's conp of sumof data before this
org nonst k
. SYSTEM VARI ABLES
defs 2 ; vector for 5.5 interrupt
defs 2 ; vector for 6.5 interrupt
defs 2 ; vector for 7.5 interrupt
defs 2 ;o af
defs 2 ; bc
defs 2 de
defs 2 o ohl
defs 2 , sp
; dummy register to store data in RTC
defs . pc
; used during self test to tell that UART exists
defs 2 ; break point
defs 1 ; byte that was replaced by FF
defs 1 . SINGLE STEP FLAG
defs 2 ; address of the ei or ff instruction
defs 1 ; holds value replaced by ei or rst 7 instructions
defs 1 ; EPROM type for EPROM progranmmer



