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Software notebook

Program displays contents
of memory on printer

by David V. Fansler
Biomedical Reference Laboratories Inc., Burlington, N. C.

RCA’s CDP18S694 microcomputer development sys-
tem—a low-cost solution when programs in Basic or
assembly language need to be created—may be linked
with the proper interface to Centronics’ compatible paral-
lel interface printer for hard-copy output. With this pro-
gram, an operator can use the printer to print out the
contents of the development system’s memory in the
format employed by the system’s built-in monitor UT-62.

MEMORY: DISPLAY PROGBAM FOR RCA’s CDP 185694 DEVELOPMENT SYSTEM

. 46524FAD2D544F

s SEP CALL:,

FBOD;

o _' : ik '.@14.:'_,'__ : : o ._ORG #FOOG
FOOO ; e P2
FO00 ; able. . PCo203 o
'FOOO gl L cALL = =04
FOO00 ; o T . RETN=205
00 ; s . ERROR = #8085
FO0O = boon _ OPTION = #8200
_FOOO ; 0021  PRMPT2= 282
_FOOO ; L 0022 | OSTRNG = =83F0
FO0O ; ,fj;bc_:zs"-f' wrrz~ssc=a=‘~'--
Moo e D
_FO0O 7100; . Do%s DIs, e
FO02 FBFOB3; 0026 LDIA. (DISPLY); PHIPC . AM :
_FOO5 FBOBA3; 0027 LDIAO(DISPLY); PLO PC . Z,.WITH PROGRAM ABDRESS
FOOB CO83F6; 0028 _'LBH Mz .. GOTO %NiTlALIZATiONSU
JFOOB ER. o - 0029 ;._msm SExPC
FOOC 6101; byt
UBODE B3y 0 00N Sexed
FOOF  DA483FO0DOA ; 0032 sEp. CALL,,A(OSTRNG) ~0D0A
FO14 4D454D4F525920: 0033 T MEMORY aump TO PRiNT
' FO1B 44554D5020544F ; 0033
_FD22 205052494E5445; 0033
FO2C 0034 o FROM-TO .eoo
 FO38 o ooze. _ XRi #0D :
'FO3A CA8085; 0082 BN ERBOH o
FO3D FEODBF; 0038 OUTPUT: LDI#OD;PHIRF
FO40 D4FOD8; 0039  SEPCALL;,A(PRINT)
 F043 D4F073; ~ SEPCALL;,
| Foss FB208F; LDI £20; PHI RF
- F049 DA4FODS; 'SEPCALL;,
| FDAC OBBE.  LDN RB; PHI RF o
 FO4E D4FOBS: SEP CALL”A cOUTDATJQ‘
FOBY BA:
P05 SARO:
FeRA BAG u’: o
- FO55 3A60; 'BNZ NOTDON T
| FOS7 FBODBF; _ LDI#0D; PHIRF
(FOBA DAFODE: - | 0050 sEP_cALL,-,A.{PmNTa)
FOSD COQ0B2: 0051 LBRPRMPT2

A {OPTION) . GETOUMP Aooﬂzss

A IOUT_‘I}

A {Paima '

:i GET H;GH'-BYTE ccmNT
IF NOT 0BRANCH Ay
GET ww-av‘rﬁ couNT .

LIF NQTO BRANCH ;
.LOAD A CAHRIAGE Raruam
'.‘ ANDPRINT o
. RETURN "ro UTB?
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FO60

F069

FOD1
FOD4
FOD7
FOD8
- FOD9

FODD

FODF
FOE1
FOE2
FOE4
FOES
FOEG
FOE7
FOE9

FOEE
FOFO
FOF1
FOF1
FOF1

FODB :

- FODE ¢

FOEB

2A ; :
BBFAOF ;

3A6E ;

F83BBF ;
D4FODS8 ;
303D -
kG
334C;

3046 ;

9B ;

FBFBFEFG ;

FCFB ;
3B7E ;
FCO7 ;

FFCBBF;

D4FODS8 ;
9BFAOF ;
FCEBCY

'FCO7 ;

FFCBBF ;
D4FODS ;
8B ;

FBFBF6F6;

FCF6 ;
389D ;
FCO7 ;
FFCBBF ;
D4FODS ;
BBFAOF ;

' FCRBCT

FCO7 ;

 FFCBBF ;
- DAFODS ;

FB8208F ;
D4FODS8 ;
D5; :

 9F ; :
FSFSFSFG :

FCF6 ;

- 0057

0058

- 0059

SAMELN:

ouT1:

Tva:

o NDTDON DEC RA

GLO RB; ANI #OF

‘BNZ SAMELN

LDI #3B; PHI RF

SEP CALL;, A (PRINT)

BR OUTPUT
SHR

- BDF DATOUT

BR SPCOUT
GHIRB

 SHR:SHR:SHR:SHR

ADI #F6

‘BNFTY4

ADI#07
SMI #C6; PHI RF

SEPCALL;, A (PRINT)
- GHI RB; ANl #0F

ADI #FB; LSNF

" ADI #07

SMI #C6; PHI f.iF‘

SEP CALL;, A (PRINT)
GLORB o
. SHR; SHR; SHR; SHR
ADI#F6

"~ BNFTYS

Qi

ADI #07 :
SMI #C6; PHI RF 5
SEP.CALL;, A (PRINT)

GLO RB; ANI %0F
ADI #FB; LSNF

- ADI #07

© SMI #C6: PHI RF ;
SEP CALL;. A (PH!_NT} i

LDI #20; PHI RF
SEP CALL;, A (PRINT)

: . SEP RETN
OUTDAT:

GHI RF

SHR; SHR; SHR; SHR
ADI #F6

. BNFTY6

e
. SEPCALL;, A (PRINT)
 LDARB:ANI #0F

ADI %07

SMI #C6; PHI RF

AD! #F8; LSNF

~ ADI #07

PRINT:

PRINT1:

SMI #C6; PHI RF

SEPCALL;, A (PRINT) .

SEP RETN
GHI RF

XRI #0A .
BZ EXITDF
GHIRE |
GHI RF

XRI #FF

STRSP
81

OuUTe

DEC SP
GHI RF

' XRI #0D
BNZ EXITDF

LD!I #0A; PHI RF

" BRPRINT1
EXITDF:

SEP RETN

. ..ELSE BYTE COUNT-—1
... GET LOW-BYTE COUNT
.. IF NOT 0 BRANCH
»LJELSELOAD 1
.. AND PRINT
.. GOTO OUTPUT -
.. SHIFT BYTE COUNT
.. IF DF = 1 BRANCH
. .. ELSE PRINT A SPACE
.. GET HIGH ADDRESS
.. MASK LOWER FOUR BITS
.. AND CONVERT TO .
: HEXADEC!MAL

L CONVERT 10 ASC!E

.. AND PRINT .
.. GET HIGH ADDRESS

.. MASK FOUR HIGH BITS

... CONVERT TO ASCII
.. AND PRINT
.. GET LOW ADDRESS
.. MASK FOUR LOW BITS
.. THEN CONVERT TO
.. HEXADECIMAL |

.. CONVERT TO ASCIH
. ANDPRINT ==
.. GET LOW ADDRESS
.. MASK FOUR HIGH BITS
.. THEN
. .. CONVERT TO ASCII
..AND PRINT
.. LOAD A SPACE
.. AND PRINT
.. THEN RETURN
. ..GET DATA AND MASK
' .. THE FOUR LOW BITS -
.. CONVERT TO HEXADECIMAL
.. THEN

- .. CONVERT TO ASCII
.. AND PRINT
.. GET DATA AND MASK
.. THE FOUR HIGH BITS
.. CONVERT TO HEXADECIMAL
.. CONVERT TO ASCII
.. AND PRINT :
.. THEN RETURN
..GET DATA
.. CHECK FOR LINE FEED
.. |IF SO GOTO EXITDF =
... ELSE GET DATA
.. GET DATA AGAIN
. .. AND INVERT .
.. PLACE ON THE STACK
.. LOOP IF PRINTER BUSY
.. OUTPUT DATA .
. REPOSITION STACK ?OiNTEH
.. GET'DATA
.. CHECK FOR CARRIAGE RETURN
.. IF NOT GOTO EXITDF .
.. 1F SO OUTPUT A LINE FEED
.. AND PRINT :
.. AND RETURN
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In addition, UT-62 communicates with the user’s termi-
nal, cassette-storage and memory-handling functions and
produces a hexadecimal memory display on the terminal.

The development system selects the printer port by
issuing a 61,, output instruction with group number 01,
while output instruction 66,, feeds data into the printer.
In addition, external flag EF, monitors the busy and
acknowledge lines of the printer. The stack pointer, pro-
gram counter, subroutine-call program, and subroutine-
return program are assigned to registers R,, R;, R,, and
R;. ERROR, OPTION, PROMPT2, OSTRNG, and INIT2,
which are subroutines of the UT-62, are also incorporat-
ed in the program.

An initialization procedure ends with the beginning
address in register RB and the byte count in register RA.
The American Standard Code Information-Interchange
code for a carriage return is loaded in register RF.1, as is
all other data that is to be printed. As a result, when the
print subroutine is called, it initiates a carriage return
followed by an automatic line feed. Thereupon a subrou-

tine jump to OUTI1 via TYS5 converts the address of the
first byte on the line into ASCII and prints it.

DATOUT loads the data from the address in RB into
RF.1 and then calls subroutine OUTDAT. This subroutine
converts the data into a pair of ASCII hexadecimal char-
acters for printing. Upon return from OUTDAT, DATOUT
checks RA for a zero byte count. If the byte count is
zero, a final CR is printed and the program returns to the
monitor. Otherwise the byte count is decremented by 1
and a check is made to see if the 4 least significant bits
of the address are F,,., When this condition is met, a
semicolon is printed and the program branches back to
OUTPUT; if the condition is not met, the LSB is checked
at SAMELN.

When the LSB bit is 1, the program branches to
DATOUT for the next byte of data, but when it is 0, goes
to SPCOUT for printing a space between printed data. []

Software notebook is a regular feature in Electronics. We invite readers to submit short,
original, unpublished programs and software solutions to engineering problems. Explain
briefly and thoroughly the program’s operation. We'll pay $75 for each item published.
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