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page 3 

ieGeneral description. 
  

The ID-7000 utility programs are a set of INTEL 8080 programs, which can 

be used by user programs written in Assembler language and PL/M language. 

The set includes I/0-routines for communication with input/output devices 

and a loader for loading binary tapes in the INTELLEC 8 format into the 

ID-7000 microprocessor system. 

The ID-7000 utility programs are placed in the DEBUG-extension PROM, but 

they are not a part of the DEBUG-program, and are not used by the DEBUG- 

program. 

2. J/0 system. 

The 1/0-system operates with logical and physical devices. The four lo- 

gical devices are: 

CONSOLE An interactive, character-oriented device,used for 

both input and output. 

READER A character-oriented, input-only device, which trans- 

fers data on command and signals the program when the~ 

re is no more data (end-of-file). 

PUNCH Acharacter-oriented, output-only device, which accepts 

a character from the program and records it on the 

external medium. 

LIST A character-oriented, output-only device which accepts 

a character from the program and records it on some 

external medium in bumen readable form. 

The correspondence between the logical devices and the physical devices is 

made by the 1/0 status byte (I0SB). This: byte is placed in RAM memory in 

location 0 and can be changed by the user (by means of the DEBUG~program) 

or by the user program (by means of the utility routines ICHK and ISET).
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The 1/0 status byte has the following format, showing the correspondence 

between logical and physical devices: 

  

7 | G                 | 4 3 | 2 Zz fe) 

List FIELD: | puncH FIELD: READER FIELD CONSOLE FIELD: 
00 TY {00 2T¥ ¢ 00 TTY {00 TIE 
Ol DUM | oL PEP | OL PIR | Ol Day 
10 DUMMY | a0 pew = I~ 20 Dita | 10 BATCH 
11 USER L | 11 USER P 11 USERR | 1 USER ¢ 

The physical devices are: 

TTY 

DUMMY 

PIP 

PIR 

BATCH 

_ Teletype or Teletype compatible data terminal. 

If tty is used as PUNCH-device or READER-device, the 

unit must be a Teletype 33 ASR. The data terminal must 

_ be connected to the microprocessor system via an ID-7004 

Asynchronous Data Communication module using the 1/0 

addresses x.A og xeB. 

This - nomexixting device - can be used to receive 

not wanted output (f.ex. assembler list output). Out~ 

put and input to/from DUMMY results in immediate return 

to the calling program without any 1/0 transfer. 

ID-7000 high speed paper tape punch unit connected 

to the microprocessor system via an ID-7006 reader/ 

punch module using the I/0 adresses x.C and x.D. 

ID-'7000 high speed paper tape reader vnit connected 

to the microprocessor system via an ID-7006 reader/ 

punch module using the I/0 addresses x.C and x.D. 

When BATCH is specified as CONSOLE device, the console 

input is taken from the specified READER device and 

output is: sent to the specified LIST device,
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USER DEV These devices are user specified devices. The 1/o 

system contains no drivers for these devices. Drivers 

must be supplied by the user. When a user supplied 

device is called, the 1/0 system executes a JUMP to 

a specific address as shown bellow: 

USER © User defined CONSOLE device. 

Input: JUMP to x1. 

OUTPUT :JUMP to x.4. 

USER R User defined READER device. 

JUMP to x.7. 

USER P User defined PUNCH device 

JUMP to x.A. 

USER L User defined LIST device 

JUMP to x.D. 

  

It should be noticed, that locations x.0 - x,F are reserved for 1/0 sta~ 

tus byte and pointers to drivers for user defined devices. These locations 

should not be used by user programs using the I/0 system. 

The 1/0-system is used by the ID-7000 program evaluation software (TEXT- 

EDITOR and ASSEMBLER). This permits the user to select the physical units 

used by the evaluation software. In order to make the I/0 subroutines 

available also for user programs, section 2.1 describes the different 

1/0 subroutines. 

2el 1/0-subroutines, In table 1 is shown the 1/0-subroutines and their 

call addresses. The routines are activated by CALL instructions from the 

programs to the adresses shown in the table. It should be noticed that 

I/0-drivers are running without use of interrupts. Anyway the I/O devi- 

  

ces may generate interrupts, and the user is responsible to disable the 

interrupts when activating the I/0 routines.



  

  

  

page 6 

Sections 2e1.1 to 2.1.11 describe the different 1/0-subroutines. 

Appendix 1 contains a source list of the routines. 

  

  

  

  

  

  

  

  

  

  

  

    

NAME FUNCTION _ ADDR. (x) ADDR (a) 

cI CONSOLE input EES, | 61060 

RI “READER input , EE95 61077 

co CONSOLE output EEAA 61098 

PO PUNCH output EEBB 61115 

LO LIST output EECE 61134 

csTs CONSOLE input status EEEL 61153 

ICHK Get I/O status byte EEF7 61175 

ISET Set 1/0 status byte EEFB 61179 

SSR Start/Stop READER , EFOO 61184 

TSEL Set TTY control word . EFO9 61193 

TERK Test TTY BREAK EEEF 61167           
TABLE I : I/0 subroutines. 

2.1.1 CI ~ CONSOLE INPUT: This routine returns a character received from 

the selected CONSOLE input device to the caller in the A register. If the 
  

CONSOLE input device is the TTY, the received character is: sampled in ac- 

cordance: with the control word previous sent to the interface module (f.ex. 

by TSET). 

The condition flags are affected by the routine 

2.1.2 RI - READER INPUT: This routine returns a character received from 

the selected READER device to the caller in the A register. If no charac- 

  

ter is read from the: device within about 2 sec., the carry flag is set, and 

the A register is zeroed. Otherwise the carry flag is cleared. If the TTY
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is used as READER device, the character is sampled in accordance with the 

control word previous sent to the interface module (f.exe by TSET), To 

get a character from the TTY-READER, this must be running. Start/stop 

of the TTY-READER is controlled by the 1/0-subroutine SSR, 

The condition flags are affected by the routine. During execution two 

locations of the stack are used. 

2e1.3 CO ~- CONSOLE OUTPUT. This routine transmits a character, passed 

from the calling program in the C register to the selected CONSOLE out- 

put device. If the CONSOLE device is: the TTY, the character is transmit- 

  

ted in accordance with the contol word previous: sent tio the interface 

module: (f.ex. by TSET). The A register and the condition flags are affec- 

ted. 

Zel.4 PO ~ PUNCH OUTPUT: This routine transmits a character from the cal- 

ling program in the C register, to the selected PUNCH device. If the PUNCH 

device is the TTY, the character is transmitted in accordance with the con- 

trol word previous sent to the interface (f.ex. by TSET). The A register 

andi the condition flags are affected. 

  

  

2ele5 LO - LIST OUTPUT: This routine transmits a character from the calling 

program in the C register, to the selected LIST device. If the LIST device 

is the TTY, the character is transmitted in accordance with the control 

word previous sent to the module. (F.ex. by TSET). The Aregister and the 

condition flags are affected. 

2.126 CSTS ~ CONSOLE INPUT STATUS: This. routine tells the calling program, 

whether a character is ready from the TTY CONSOLE device or not. If a cha- 

  

racter is ready, the routine returns a logical 1 (x.FF) in A. Otherwise 

a logical 0 (x.00) is returned. If CONSOLE devices different from the TTY 

is specified, no status information is returned. In this case A(1:0) con 

tains: the code for the specified CONSOLE device. A(7:2) are all zero. The 

condition flags are affected by the routine.



  

page & 

2ole'? ICHK - 1/0 CHECK. This routine returns the I/0 status: byte (I0SB) 

in the A register to the calling program. 

  

201.8 ISEL ~ 1/0 SEL. This routine loads the I/0 status byte (I0SB) with 

the value passed from the calling program in the C register. 

  

201.9 SSR_~ START/STOP READER. This: routine is used to start and stop the 

READER device if the TTY READER is selected. Otherwise the routine has no 

effect.To start the TTY READER, an ASCII X-ON character (x11) is passed 

in the C register. To stoPthe: TTY READER, an ASCII X-OFF (x.13) character 

is passed in the A register. It should’ be noticed, that the TTY READER is 

not stopped immediately. A couple of characters are read by the TTY after 

  

the SSR program was called. 

2ZelelO TSET — TTY CONTROL SET. This routine loads the: TTY interface module 

control register with the value passed in the C register. The A register 

  

is: affected, The control register of the module defines the format of the 

received/transmitted character (number of data bits, parity status, nun 

ber of stopbits etc.). For detailed information, refer to the manual of 

the ID-7004 Asynchronous communication module, Default value of the con- 

trol word (as set by the DEBUG program) defines 7 data bits, 1 parity bit 

(even parity) and 2 stopbits. 

2elell TBRK - TTY BREAK TEST. This routine checks the framing error con- 

dition of the TTY interface module, This error condition appears if the 

BREAK key of the TTY has been used. It is reset when a data: input from 

the interface is performed (foex by means of CI), If TTY BREAK TEST is 

true, a logical 1 (x.FF) is returned in the A repister. Otherwise a lo- 

gical 0 (x.00) is returned. The condition flags are affected. 
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3. INTEL LOADER. 

The ID-7000 microprocessor system uses another binary tape format than 

used in the INTELLEC & system to reduce the length of the binary tapes. 

The ID~'7000 DEBUG program includes loaders for this: format for different 

input units (TTY and. high speed reader). In order to load binary tapes in 

the INTELLEC 8 format into RAM memory, the utility program INLD is available. 

The program uses the I/O system described in section 2.1 and takes input 

from the logical device READER. The program uses ten locations in the 

stack. The stackpointer must be loaded by the operator to some free RAM 

memory. Beyond this, the program uses no RAM memory. 

  

After mounting of the tape in the READER device and proper loading of the 

to statug byte, the program is started from DEBUG in location x.EFél. 

The INLD program uses no other logical devices’. In error conditions, con- 

trol is passed to the DEBUG program and a three number statement is writ- 

ten on the TTY: : 

% FFFF 

DATA ADDR 

ADDR contains the error address (as defined below). The 8 most significant 

bits in DATA contains the error code. The § least significant bits in DATA 

contains the error data (as defined below).The different error codes and 

the corresponding error type are listed below: 

DATA H: 0 Timeout error. The READER device is not loaded. 

This error code is also given after loading the 

complete tape,when tape is leaving the reader. 

ADDR indicates the location of the last loaded 

byte. DATA L --0. 

DATA H: 1 Block type error. An illegal block type byte is 

read, ADDR = 0. DATA L contains the illegal block 

type.
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i 
| DATA H: 2 Memory check error. This error condition indica~ 

tes, that the memory Location just written does not con 

tain the correct information. A possible reason 

| 
. to the error is that no (not protected) RAM memory 

, 
with the given address is present. ADDR contains the 

| 
address of the memory location. DATA L contains the 

correct byte value. (The stored value is displayed 

| 
py activating the / key). 

i 
DATA H: 3 Check sum error. This error condition indicates, that 

the modulo 256 sum of all hex digits in the record 

is not 0. DATA L contains the actual check sum. ADDR 

contains the address of the last byte in the record. 

Appendix 1 contains a list of the INLD program. 

  

 



  

Appendix 1 Al.1 

0 0000 drivex,.eed4 

0 9000 kedriv 
61060 ee84 ttyds10 
61060 e084 ttyss41 
61060 e084 ptrdete 
61060 eeB4 ptrsed3 
61060 ee84 ptpd=et2 

. 64060 ea84 ptps=13 
61060 e684 josbe0 

61060 e084 toor#0 
61060 e084 ferr=1 
61040 6e84 berr=1 
61060 ea84 merpre?d 

61060 e084 cerprs3 
61060 e084 
610460 e684 

  

61060 ee84 H logical drivers 
61060 e084 cit lda jiosb : 

61063. ea87 ani 3 
61065 ee89 jz ttyi 30s ci=tty 
61068 ee8c dera 
61069 eeéd r2 ti: ci#dummy 
61070 ee8e dcr a 
61071 eS f jz ri p2: batchs ci=ri 
61074 ee92 jmp 1 73: user defined console input 

61077 6e95 ri: (da fosb 
61080 6e98 ani xc 
61082 eava jz ttyr 70: rietty 

61085 ee9d cpi 4 
61087 ea9f jz ptr fis pitptr (paper tape reader) 

61090 eead cpi 8 : 
61092 eeak rz fet pizdummy 
61093 eea5 nop 
61094 eea6 nop 
61095 ecal jmp 7 $3: risuser2 
61098 eeaa cor_tda jiosb 
641101 eaad ani 3 : 
61103 ocaf jz ttyo 30s coetty 

61106 eab2 der a ; 
61107 eob3 PZ fi: co®dummy 

611708 eab4s der a 
61109 eebS jz lo s2t cozlo 
61112 eebs jmp 4 33: cotuser defined 
6tt15 eebb pot ida josb 

611418 eebe ani x,30 
61120 6ecd jz ttyo 30s postty 

61123 ecec3 cpi x.e10 
61125 eecd jz ptp z1: posptp (paper tape punch) 

61128 eac8 epi x«,.20 
61430 eeca rz y2s po=dummy 
61134 eocb jmp x.a :3: posuser 
61734 eece los (da josb 
61137 eedi ani x,c?
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61139 eed} Jz ttyo 10: loetty 
61142 eed6 cpi x,40 

61144 eods rz r12) lotdummy (crt) 

61145 eed? epi x,80 

61147 eedb r2 32:2 loedummy 

61148 eedc nop 

61749 eedd nop 

61150 eede _Jmp xed 732 lomuserd 
61153 eee ests3lda josh 
61156 ece4 ani 3 
61158 each PNZ 
61159 eee? in ttys 
61161 eee? ani 16 
61163 eceb PZ 
61164 eeec mvi aex.ff 

61166 eeeo fret 
61167 eeef torks in ttys 

61169 eet ant 4 . 

61171 eef3 PZ sif(ttys<>break) return with a=0 

61172 eef4 mvi arx,ff 
61474 eef6 ret preturn with asff 

61175 eef? ichks ida jiosb 
61178 eefa ret 
61179 eafb iset! mov arc 
61180 eefc sta josh 
61183 eeff ret 
61184 ef0d ssr3 (da josb 
61187 efo3 ani x.0c 

61189 efas5 enz rif(reader<>tty) return 

61790 ef06é _Jmp ttyo 
61193 efa? tsets Mov arc 
61194 ef0a out ttys 

61196 ef0c ret 

61197 efdd H physical drivers 
61197 eftd ttyfisgin ttys 

61199 efof ani 16 
61201 efii jz ttyi 
61204 efi4 in ttyd 
61206 efi6 ret 
61207 efi? ttyorin ttys 

61209 efi? ani 1 
61211 efib Jz ttyo 
61214 efie mOV arc 
61215 efif out ttyd 
64217 ef24 ret 
61218 ef22 ptr: push b 

61219 ef23 mVvi bexeff 
61221 ef25 ptt: in ptrs 
64223 ef27 ani 16 
61225 ef29 jnz ptd rif(status=ready) goto ptd 

61228 ef2c der c 
61229 ef2d jnz ptt 

61252 ef30 der b 

61233 ef3i Jnz pet 3200 msec time out 

612356 ef34 sub a 

61237 ef35 ste poarrys4



    

61238 
61239 
61240 
61242 
61243 
641244 
61244 
61245 
61247 
61249 
61251 
61254 
61255 
61258 
61259 
61262 
61263 
61264 
61265 
61266 
61268 
61269 
61270 
61272 
61274 
61277 
61278 
61280 
61281 
61281 
61281 
612614 
61281 
61283 
61286 
61287 
61288 
61289 
61290 
61291 
61293 
61296 
61299 
61302 
61304 
61307 
61310 
61311 
61314 
61315 
64318 
64319 
61322 
61323 
61324 
613527 

ef36 
ef37 
ef38 
ef3a 

ef3b 
ef3c 
ef3c 

ef3d 
ef3f 
ef44 
ef43 
ef46 
ef47 
ef4a 
ef4b 
ef4e 
ef4af 
ef50 

ef5i 
efse2 

efs4 
ef55 
ef56 
ef53 
ef5a 

efSd 
ef5ea 

ef69 
ef61 
ef64 

eféi 
efél 

“af61 
ef63 
efé6 

ef6? 

ef68 
ef69 

eféa 
eftéb 
eféd 
ef70 

ef73 
ef76 
ef78 
ef7b 
ef7e 
ef7f 
ef82 
ef83 

ef86 
efa7 
eféa 

ef8b 

efac 
efaf 

pop 
ret 

b 

ptd: in ptrd 

pop 
ret 

b 

ttyrspush b 

mv b,255 
ttr: in ttys 

ani 
jnz 

der 
jnz 

der 
jnz 
sub 

stc¢ 

pop 
ret 

16 
ttd 
c 
ttr 
b 
ttr 
4 

b 

ttd: in ttyd 

pop 
ret 

b 

ptp: in ptps 

ani x,80 

jz ntp 

mov 
out 

ret 

arc 

ptpd 

tintel loader 

intdgemvi arxaff 

call tset 
sub 
mov 
mov 
mov 
mov 
mv i 

a 

hea 

(ea 
dea 
@,a 

CeX el] 

call ssr 
call ri 

nrececall getc 
epi 
jnz 

Xeda 

nrec 

call byte 

mov e¢b 

call byte 
mov hyb 

call byte 
mov yb 

call byte 
mov 
sub 

a,b 

a 

jz nbyt 
mow enh 

Al.3 

 



  

61328 
615350 
61333 
61334 
61335 
61338 
61341 
61342 
61343 
61344 
613545 
61347 

61350 

61351 
61352 
61355 
61358 
61359 
61360 
61363 
61364 

61366 
61369 
613569 
61372 
61375 
61377 
61379 
61382 
613584 

61385 
61385 
61385 
61388 
64389 
61390 

61394 
61394 
61395 
61497 

61398 
61399 

61401 

61403 
61404 

61404 
61404 

61407 
61408 

61409 
61410 

61411 

61443 

61444 
61417 
61418 

ef90 
ef92 
ef95 

ef96 
ef97 
ef9a 
efod 
efoa 
etof 

efad 
efal 
efa3 

efaé 
efa? 
efas 

efab 

efao 
efaf 
efbd 
efb3 
efb4 

efbé 
efb? 
efb? 

efbe 
efbf 
efcl 
efc3 
efcé 
efc8 
etc? 
efc9 
efe9? 
efcs 

efed 
efce 
efcf 
efd2 
efd3 

efd5 
efdé 
efd? 
efd? 
efdb 

efde 
efde 

efdc 
efdf 
efed 

efei 
efe2 
efes 
efe5 
efeé 

efe? 
efea 

mvi beberr 
_J]mp erro 

Nbytssub a 

cmp € 

jz erec 
call byte 
mov meb 
MOV @—m 
emp b 

mov ¢c,b 

mvi bemerr 
jnz erro 

inx bh 
dcr e 

_jmp nbyt 

ereci:call byte 
sub a 
emp d 

jz nrec 
mov cred 
mvi becerr 
jmp erro 

ysubpoutine gete 

getcrcall ri 

jne nto 
mvj betoer 
mvi cO 
jmp erro 

ntozt ant x,ff 
ret 

ysubroutine nipp 
nippscall gete 

mov Cea 

ple 
rile 
Je lett 
MOV Ofc 
ani x,Of 

_ret 
fettsmov aec 

ani x,0f 
adi 9 

ret 

isubroutine byte 
bytescall nipp 

rhe 
rle 
ple 
rle 
ani x,.ft 
mov bea 
call nipp 
ora b 
mov bea 

 



61419 
61420 
61421 
61422 
61422 
61422 
61424 
641427 
61428 
61429 
61432 
61435 

efeb 
efec 

efed 

efee 

efec 

efea 
effo 

eff3 
ett4 
effs 
etfs 

ef fb 

add d 
mov dea 

ret 

#subroutine erro 
errogsmvd aexei3 

eall ssr 
mov dyb 

mov @ec 
(xi bexeffff 
call xef0ec 
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symbols used 

6143 

61404 
3 

61060 
61098 
617153 
61060 
61355 
61422 

4 
61369 

61775 
61284 

6 
61479 

61398 
61134 
2 

61333 
64385 
61299 
41382 

61115 

61240 
61270 

12 
13 

61218 
12 
13 

61224 
61077 
61784 
61167 

6 
64193 
61266 

61eb? 
46 

61497 

61207 
61244 

41 

P
A
A
R
A
A
M
M
 

E
W
N
 
B
O
D
 

0001 

efde 
0003 
eeb4 

eeaa 
eee’ 
ee84 

efab 

efece 
0001 
eth9 

eef7 
ef6t 
0000 
eefb 

efdé 

eece 

0002 

ef95 
efc? 
ef73 

efcé 
eaebb 

ef38 

ef56 
g00c 
090d 
efee 
o00c 

690d 
ef2s 
e695 
ef0o 
ecof 
6900 

ef99 
ef52 
ef3t 
000a 

ef0d 

eti7 
ef3c¢ 

000b    


