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Editor's Corner

This issue represents the end of Year 6 for ACE. It has been a long, and
sometimes difficult year as Editor, with lack of articles or member input
plaguing the Newsletter output. It may be fashionable to blame the economy
for decreased interest, or a surplus of "high tech" articles which are of
little interest to "low tech" oriented members, but I think it is more
serious than that.

The ACE system costs approximately $750.00 to get 64K, video (32 x 16), S"
single sided disk, no case, and little software, etc., compared to
similarly priced Vic 64's, Atari's, TRS-SO's, Epsoms, e t c ,; with a myriad
of software packages from which to choose. The Netronics ELF II, Ouest
Super Elf and Venture are similarly priced when "blown up" to a complete
system, and again with limited software. These lS02 systems are still in
the low-end of the micro-computer price spectrum of the market; still about
the only "kit" learning system; and still the cheapest to get started 
about $120.00 with a 1/4k of RAM and a "0" LED. If you think back to the
reasons why you bought, or built an ELF (kit building, low cost and
popularization of the CMOS lS02 by Popular Electronics probably had a lot
to do with it), and compare it to your aspirations or needs of today - you
will probably recognize a distinct gap in performance - particularly
software.

Our old trusty CMOS lS02 from a hardware point of view is capable of
anything a ZSO or 6502 can do (perhaps a little slower), but its operating
software has decidedly lagged behind the other micro chips.

ACE, through its meetings, the Newsletter and the conferences, provides a
forum for disemminating current information, programs and circuitry to its
500 members world-wide. It remains about the only source of un

.commercialized lS02 information.

ACE star~;d out as an experimenter's club for ex-kit builders and "make it
your,self ham radio operators. The expensive plastic boxes and someone
else s software were for the consumerists. For me, ACE is still that wa
and for those with similar interests, ACE will still be here next year _ ~~
welcome you back. For those of you who want BASIC, pap or pre-assembled
~nd ~r~tested boards in plastic cases - well you're still welcome to join
ut on t expect that kind of product from a group of guys with micro~

::unt;: ;nT~~nges on a 2 x 4 stud wall in the basement, watching programs
h gu e s and jiggling wires on a Wire-wrapped proto-type to see what
appens. We just don't think that way. .

To us, and we hope to you, there is more satisfaction in getting a new
board up and running, or writing our own monitors, DOS, or customized home
security software than in unwrapping a facto~assembled box and plugging
in someone else's software. Each little victory is worth sharing with
others so they may learn from our experience; each little problem worthy
of debate or questioning of our peers.

I would encourage you to seriously think about what you want from a micro
computer and from a club before you renew next year. If you can relate to
wha; I have said, then get our your cheque/check book and pen; if you
can t, then I hope you can find what you want from some other micro
manufacturer and from some other club.

Hope to see you at the conference in August.

Happy computing ••••••
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Heabers' Corner

FCIl. SALE :

George Musser, 60 Broadway Road, Warren, NJ 07060 (201) 647-1437.

System. Includes:Complete Netronics ELF II
ELF II motherboard
Giant Board
ASC II keyboard
ACE Netronics Adapter-Board

ACE VDU Board
28K RAM
Epson printer interface board
Complete enclosure & power supply

Extensive software, literature, periodicals & documentation.
Worth over $1,150.00

David Schuler, 3032 Avon Road, Betblehea, ~A. 18017 (215)865-1188

Two SSM (Solid State Music) MB6B 8K S-100 static RAM boards with all chips
and documentation, compatible with Quest S-100 expansion and other S-100
bus adapters in Ipso Facto. $55.00 each or both for $100.00.

Four INTEL 8086 16 bit microprocessors - $25.00 each or 4 for $80.00.

Western Digital FD1973B-02 Double Density Floppy Disk Controller - $35.00.

Five precision Monolithics DAC888 microprocessor compatible 8 bit DIA
converters - $2.00 each or 5 for $8.00.

I am willing to negotiate any of the above prices in trade for 6116 2K x 8
200 us static RAM's.

Mike Franklin, 690 Laurier Avenue, Milton, Ontario. L9T 4R5

Traded up to complete ACE system - wish to sell trusty ELF II.

1 -
1 ea.

1 -

ELF II, modified for NAB and ACE mini boot;
NAB, Giant Board, 16K static RAM, kluge and math board
(converted to 4-2K EPROM).
Netronics keyboard.

All in working order, with full documentation. $150.00 complete.

1 - 8" disk drive, controller board, cables, etc.
Working Order $200.00 complete.

HELP!

.J.B. Golbeck, 4876 Melbourne aa,; Baltiaore, Maryland. 21229

I have an ELF II with Giant Board, 16K of memory, 16K of EPROM and an ASR
33 for 1/0. I am interested in obtaining a version of FORTH that includes
an editor and assembler than can run either as is or with a minimum number
of changes on my system. If anyone has patched in the editor and assembler
and would be willing to either share or sell a cassette tape of this
package, please contact me at the address above.
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More on PitJaan's Dots for the 1861
- by C.C. Goodson, Av. Francisco Glicerio 467, #SOl, Campinas, S.P. Brazil

As far as I know, I am the only 1802 experimenter in Brazil, and the
discovery of ACE and Ipso Facto has been a real help and encouragement.
Perhaps some others would be interested in my problems and solutions with
Tiny Basic on ROM. Mr. Swindells article in IF29, page 15, received my
full attention. I have Quest Tiny Basic V1.1 in ROM at 8400H and the Quest
Super Monitor ROM V2.0 at 8300H. This requires the user to supply his own
I/O routines; in my case, a parallel keyboard and an 1861 display.

Mr. Pittman's article, "DOTS" (Kilobaud, April 1979, page 34) seemed the
solution for my driver. After keying it in and making a cassette copy, I
ran it with the Test Main routine, and was rewarded with the flashing
cursor on the screen. After correcting for the proper parallel input port,
I had a TV typewriter. So, I punched up the Super Monitor option for a
'Basic cold start, and like Mr. Swindells, was rewarded with the program
crashing. The DOTS program needed to be moved to a location where it did
not conflict with the I/O jumps of the Tiny Basic ROM at 0100-0108. Tiny
Basic also had to be told not to use the memory occupied by DOTS. How this
was to be done, was not clear, but a letter to Mr. Pittman received a
prompt and helpful explanation: On a cold start, Tiny does a non
destructive examination of memory and records the limits at 002Q-23H. I
only had to do a cold start with nothing at the jump points 0100-0108,
reset, and alter the contents at 0020-23 to the desired memory limits.
After that, use only warm starts.

Moving DOTS was a real exercise in analyzing the function of a program.
The program was moved from 00AO-044E to 01AO-054E, to clear the jump points
at 0100-0108. The block move of memory is just a matter of a few key
pushes with the Quest Super Monitor, but the program changes to compensate
for the move was another matter. Jumps to memory addresses below OOAO must
be left as they are to agree with Tiny Basic, but the following addresses
must have their contents increased by 1 to compensate for the new page
numbers: (Old addresses, as in Kilobaud)

0359, 0364, 0360, 03CE, 0300

00A4, OOBS, 00B8, OOBE, 01C2, OlCE, 01F3, 02S2, 02SC, 0277,
0282, 028F, 029C,
02AA, 02EE, 06FA

,"

Also, the following changes were made to compensate for the differences
between the Super Elf hardware and the Elf II: OOBA to 3D, OlCO to 60,
OlDA to 62. But when 01A8 was changed to command the TV ON, the program
would crash, so it was left unchanged. Perhaps someone can explain this
quirk to me?

As progress was made in finding and making these changes, I was able to
write a T-Basic command, such as PRINT 3-2. Then the shortcomings of my
flea-market keyboard became really apparent. In spite of haVing a bunch of
special keys, it did not have: ENTER, +, (, ), Formfeed, ", ?, .,
lowercase, and other essential signals! By placing switches in 2 of the
output lines, I was able to supply these, if somewhat awkwardly. Now the
PRINT 3-2 gave a 1 on the next line with a new prompt below. Progress!
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But when I tried to enter and RUN a program, TBasic gave me an error code
indicating it had nothing in memory to run! A LIST gave me the same
result. My programs were not being remembered! Hours of single-stepping
and study finally revealed the over-looked byte change, so that I could ~.
write a program and LIST it. (Change included in list above). However, to
my dismay, when I typed RUN, it executed only the first line, and then
accused me of ordering a BREAK before the second! A GOTO (2nd line) gave
the same accusation. I could only write programs of one line. At 0106 I
had merely placed a D5 instruction to jump back to TBasic without looking
for a break, but it obviously jumped back already loaded for a break. Mr.
Swindells' article touched on this difficulty, but his solution was hidden
in his monitor routine, which I did not have. A Tiny Basic to TTY
Interface program in Questdata V.I No. 12 page 3, included a break test
routine, from which FC 00 D5 was loaded at 0106 and Tiny was up and
running!

I envied Mr. Swindells' opportunity to consult directly with Mr. Bevis and
Mr. Murphy, but perhaps I would have gained a lot less experience if such
help had been at hand. Even so, it is a real boost to the morale to know
that there is help available by 'letter when I really am stuck!

64 Character Line for tiny Pilot (Ipso Facto 133)
- by John Deering, 15709 Fresno Street, Victorville,Ca. 92392

Hooray for Wayne Bowdish and Tony Hill for a nice revision of RoW. Petty's
Tiny Pilot. Just punch it in and use it. But if you have a Super Elf with
a VB1B video board like me and want a full screen with a 64 character line,
there is more work to do. The output routine is there in Tiny Pilot at
0770H - so use it. I used the Disassembler by Wayne Bowdish to see what
the output routine was, and punched in changes until the display was right.
This is what I came up with:

For my Super Elf, the keyboard input code was changed at address 0769 to 3D
69 6D. In the output routine I made the following changes:

At 0790 FA 7F
07AA 04
07CA, 07EB 40
07C6 CO
0796, 07B6, 07D2,

STRIP PARITY BIT (A TYPO, I BELIEVE)
I OF PAGES DISPLAYED (lK SCREEN)
LINE LENGTH +1 (64 CHARACTERS)
STARTS NEXT LINE AT THE LEFT SIDE OF PAGE
07D6, 07E3, 07F5 E4 LAST SCREEN PAGE +1

To return to system monitor using the jump at address 0013 (CO 10 00) I had
to place the following code at address 1000:

1000 F8 AA
1002 F8 80 BO
1005 F8 54 AO
1008 DO

LOAD ANY NON-ZERO NUMBER
LOAD ENABLE MONITOR
INTO REGISTER 0
MAKE REGISTER 0 THE PROGRAM COUNTER

After researching Petty's Pilot and Cuddly Software's Pilot I/O Program, I
found:

TOPMEM: .EQL 120 Highest RAM Page available for text buffer to be located
at addr. 027A and 02BA. You can change this to fit your system.

NEXT, have fun with TINY PILOT.
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ACE Tiny Pilot Rerlev
- R. Carr, 4691 Freeman Road, Middleport, N.Y. 14105

After reviewing the 1802 Tiny Pilot in the February '83 issue of Ipso
Facto, I thought a short article comparing the Netronics Tiny to the ACE
version would be in order, especially since much was left UNSAID in the
Ipso article about using Tiny Pilot.

First, for anyone bringing up Tiny Pilot for the first time, I would
suggest they practice using the editor and move the pointer around until
they are familiar with its operation. The pointer is always set to the
start of a line, and text will be entered (inserted) before this point,
i.e., before the pointer and after the preceding line. All text input
to Tiny Pilot must begin with the Insert Command "1",

i.e. , !MY NAME IS BOB
IK: 12

When you use the Write Command "W" to list back any entered text, the
"1" will not be printed. You must position the text pointer before
using the "W" command. Do this with the "B,E,U and D" commands. All
Editor Commands are entered as the first character on a line,

i.e. , B
K 12

Notice that the Editor and Tiny Pilot share some syntax commands which
have DIFFERENT meanings. In the first example, IK: 12 executes within
Tiny by outputting a form feed to your terminal. In the second case,
K12 KILLS 12 lines of text - so be careful. A comparison of all Editor
and Pilot commands is at the end of this article.

NOW for some of the differences. ACE PILOT uses a Replace Command for
changing text on the current line. This is similar to the Netronics CTL
X function which erases the current line, allowing it to be re-entered.
Netronics also has three commands with no similar ACE counterpart; "CTL
1" which invokes a H TAB (4 spaces), and "Width" which is used to set
the line width to your terminal, and "&" for placing comments on a Tiny
Pilot line.

The ACE Pilot has a couple of unique commands of its own. First and
foremost is the SCRT command. This is a very useful addition to a
limited language, and the very best reason to make ACE Pilot the Tiny
Pilot of your choice. The other useful command is the "high" which
allows you to find the end of the text buffer so you can use your
monitor to save and load a program. Netronics has a Length Command but
it shows 1 + the last 256 byte page of available memory.

A qUick look at the long branches at the start of ACE Tiny Pilot pointed
me to the end of the listing, which contains a driver for the ACE VDU.
This means that the area from 0769H to 07FFH is available for SCRT
subroutines for those with other types of drivers.
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COI!parisou of ACE Tiny Pilot and Betrouic:s Tiny Pilot Cc.mands

.. .

EDITOR PILOI'

ACE INSTRUCTION NETRONICS ACE INSTRUCTION NETRONICS

B BEGIN B A ASK A

C CLEAR C C COMPUTE C

D DOWN D E END E

E END E J JUMP J

H HIGH L K CONTROL K

I INSERT I M MATCH M

K KILL K N NO N

e
L LOAD A R RETURN R

M MONITOR M S SCRTCALL

P RUN PILOT PROGRAM R T TYPE P

R REPLACE CTL X U USE S

S STORE S X EXAMINE X

U UP U y YES y

W WRITE T Z RANDOM Z

CTL H BACKSPACE CTL H REMARKS s

WIDTH W % LINE %

TAB CTL I



- 9 -

- by D. Schuler, 3032 Avon Rd., Bethlehem, PA. 18017
. A S1IIp1e 2716 JnlB.OH Pr0gr__r

The ability of EPROM's to retain data when power is removed

and sUbsequently restored makes them ideal for storing system

bootstrap and monitor routines that are used each time the

system is started. After using 2708 EPROM's for the past year

and one-half, I decided that it was time to upgrade to a memory

board that used the new 6116 (2KX8) RAM/2716 EPROM devices

interchangeably on the same board.

up to this time I was using the EPROM programmer that had

been featured in Popular Electronics; and did not want to scrap

it for a 2716 programmer. After reviewing the 2716 EPROM

programming requirements against the 2708 requirements, I decided

that this programmer could be utilized with only a few minor

changes to my existing hardware and software.

HARDWARE MODIFICATIONS

The 2716 differs from the 2708 in the following areas:

-11 address bits are required for the 2716 vs. 10 for
the 2708

-the 2716 requires only a +5 volt supply vs. +5, +12,
and -5 for the 2708 (both require +25 for programming)

-the 2716 requires only one 50msec pulse at each location
to be programmed, and any location can be programmed
independently of all others vs. the 2708 requiring appx.
100 loops of 2msec each in constantly ascending order

The schematic for the EPROM programmer in Figures 1 and 2 is

based upon the programmer in the Popular Electronics article,
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but has a few major changes. (For a complete description of the

theory of operation, see the article in the June 1981 issue of

P.E.) Overall, the circuit has been simplified to eliminate

all unnecessary devices, and standard 74XX series devices have

been specified in most cases. Depending on your system and budget

requirements, these devices can be either 74LSXX or 74CXX for

either low power or lowest power requirements respectively.

Note that·the +12 and -5 volt sUPPlies are no longer required

for the 2716 devices, and therefore can be eliminated from

existing programmers. Be very careful that ALL necessary

changes have been performed before using the programmer if

you are converting from the 2708 version, as the voltages are

different and can "fry" a 2716 very quickly.

SOF'IWARE

Listing 1 contains a new version of the programming software

for use with the 2716 EPROM programmer. This routine will first

check to see if the EPROM has been completely erased bu the uv

light source. If this is done, the software will then ask for

the RAM starting address of the data to be placed in EPROM.

(GETADD is a user-supplied routine.) After this, the EPROM will

then be programmed under complete control of the software. The

total programming time for all 2048 bytes is 102±1 seconds.

After the EPROM has been programmed, its contents are then checked

with that of the source RAM, and the result of this test will

be displayed. This entire program is designed to be called
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using the SCRT call/return technique. It can be incorporated

into an existing system monitor, or can be designed to run

independently with the appropriate supporting routines.

After installing the software and BEFORE attempting to

program an EPROM, the software routine should be tested to

verify that the delay constant is correct. A "dry run" should

be performed, and the time required to execute the routine

should be measured with a stopwatch.' It should take a total

of 103±1 seconds to run completely. If the running time is

outside of this range, adjust the delay constant (increase if

less than 103 seconds and decrease if over 103 seconds) to bring

it to within acceptable limits.

The preceeding circuit and software enable a 2716 EPROM

to be programmed under software control in less than 2 minutes.

In the future as higher density devices (i. e. 2732, 2764, and

27128) become affordable, this circuit can again be modified

to take advantage of these increased bit densities.

REFERENCES:

Bregoli, Larry, "An 1802-Based EPROM Programmer", Popular
Electronics, June 1981.

"Arn2716/Arn9716 Product Specification", Advanced Micro Devices,
April 1981.

"Archer Technical Data - 2716 EPROM", Radio Shack.
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•• PROGRAM 2716 TYPE EPROM

•• USE OF SCRT CALL / RETURN TECHNIQUES IS ASSUMED

EPROM: CALL OSTRNG ,T'PROGRAM 2716 EPROM' ,#~D~3 •• PRINT SIGN-ON

LDI #D~; PHI RD •• LOCATION OF EPROM PROGRAMMER IN MEMORY

LDI #fJfJ; PLO RD

LDI #fJ8; PHI R9 •• LENGTH OF 2716 EPROM + #fJ1~fJ

LOI #FF; PLO R9

ERASE: LDA RD; XRI #FF; BNZ NOGO •• CHECK IF EPROM IS ERASED?

GHI R9; BZ OK

DEC R9; BR ERASE

NOGO: CALL OSTRNG ,T'? ERASE' ,#fJDfJ3 •• EPROM NOT ERASED

RE'IURN •• RETURN TO CALLING PROGRAM

OK: CALL GETADD •• GET STARTING ADDRESS OF DATA TO COPY, RETURN

•• IN RC (USER SUPPLIED ROUTINE)

GHI RC; PHI RB •• COPY RC TO RB

GLO RC; PLO RB

LDI #DfJ; PHI RD •• LOCATION OF EPROM PROGRAMMER IN MEMORY

LDI #fJfJ; PLO RD

LDI #fJ8; PHI R9 •• LENGTH OF 2716 EPROM + #fJ1fJfJ

LDI #FF; PLO R9

OUT 3; DEC STACK •• TURN ON PROGRAMMING VOLTAGE

•• BEGIN PROGRAMMING EPROM

NXTBTE: LDN RB; STR RD •• LATCH DATA INTO PROGRAMMER

DEC R9; INC RB; INC RD •• ADJUST POINTERS

•• BEGIN 50msec DELAY (MUST BE NO GREATER THAN 55msec)

LDI #fJ6; PHI RE •• DELAY COUNT (MAY NEED TO BE ADJUSTED

LDI #fJfJ; PLO RE •• IN SOME SYSTEMS)

SEQ

DELAY: DEC RE

GHI RE; BNZ DELAY •• DELAY LOOP

REQ

GHI R9; BNZ NXTBTE •• REPEAT UNTIL ALL BYTES PROGRAMMED

OUT 3; DEC STACK •• TURN OFF PROGRAMMING VOLTAGE

LISTING 1
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•• VERIFY CONTENTS OF EPROM AGAINST RAM

LDI #~8; PHI R9 •• LENGTH OF 2716 EPROM + #~1~~

LDI #FF; PLO R9

LDI #D¢; PHI RD •• LOCATION OF EPROM PROGRAMMER IN MEMORY

LOI #¢¢; PLO RD

SEX RC

VERIFY: LDN RD; XOR; BNZ ERROR •• COMPARE EPROM AND RAM

INC RD; IRX; DEC R9 •• ADJUST POINTERS

GHI R9; BNZ VERIFY •• REPEAT UNTIL ALL BYTES CHECKED

CALL OSTRNG ,T'OK' ,#¢D¢3 •• EPROM PROGRAMMED CORRECTLY

RETURN •• RETURN TO CALLING PROGRAM

ERROR: CALL OSTRNG ,T'PROGRAMMING ERROR - DOES NOT VERIFY' ,#¢D¢3

RETURN •• RETURN TO CALLING PROGRAM

..
END

LISTING 1

Line Genera~or for the 6847 High ae80lu~i01l

- by Lynn Keenliside~ Loudon, Ontario. B.C.,

It took me a long time, but I finally made a contribution. This week I
learned how to use an assembler and it leaves me without an excuse to delay
any longer.

The program is the beginning of a graphics terminal like the Tektronix.
Given a beginning X,Y, in register D, and an ending X,Y in register E, it
will draw a line between them. The main body fits in one page wi th sub
routines on a second page.

The calling sequence would be D4 OB 00 OD to set up a table on page
ODOO. Next D4 OB 02 OD will draw the line using the table on page ODOO and
RD/RE for X,Y points. Registers other than Sand F are restored. (These
are used as scratch and are not maintained). In the table X and Y offsets
permit moving the origin from bottom left to any point desired. VStart can
be changed to new start, or leave a window for text. The write flag, if
not zero, will erase a line rather than draw it. The bit map corresponds
to the 8 bit positios available in graphics six R mode.

One other point I should mention - my video screen starts at E800 (bottom
right) ends at FFFF (top left). This is due to inverting address MUX's.
It seemed logical that top of screen should be top of RAM.
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.HAIN. CROSS - !'lICRO PROCESSOR ASSEMBLER 6(31) 20-MAY-83 21:56 PAGE 1

LNGEN9.lila

1 •,
2 ; THIS PGM CREATES ALINE
3 ; E.mlEEN 2 GIVEN X,YPOINTS.

" ;FOR 68"7 VIDEO CONTROLLER
5 •,
6 ;WRITEN HAY 1983 BY L. KEENLISIDE
7 •,
a ;RD &. RE HAVE n,Y1 &. Xl,Y2 INOT ALTERED
9 ;RA, Re, &. RC ARE SAVED &. RESTORED.

10 ;RS IS USED FOR SCRATCH, X &. YINC
11 ;RA IS VIDEO MEMORY ADDRESS
12 ;R.8 IS CURRENT BIT POSmON
13 ;Re. IS TEMPORARY WRITE FLAG
1" ;RC IS TABLE POINTER
15 ;RF IS SCRATCH, DELTA X&. SIGN
16 •,
17 OE:OO .= $0800 ;START ADDRESS
lS •,
19 OBOO 30 E2 SETUP:: BR I1AKTA ;THIS IS VECTOR FOR SETtf'
20 0802 E2 LINE" SEXR2"
21 0803 97 CHIR7 ;SAVE I1ACRO POINTER
22 080" 73 STXD
23 0805 Fs OC LOI $OC ;IDf'ORARY I1ACRO ROOTINES
2" 0807 B7 PHIR7
2S 080S Fa 02 LOI $02 ;AT OC02
26 080A A7 PLOR7 ;SET LOW ..lJST TO BE Sl.RE
27 OB08 07 SEPR7 ;CALL I1ACRO
28 OBOC OA .BYTE SAW£ ;SAVE REGISTERS ATO E
29 0800 "6 LOA R6 ;GET TABLE PAGE
30 080E Be PHI R12
31 OBOF 07 SEPR7 ;CONVERT Xl,Y2 TO ABSWJTE
3Z 0810 H .BYTE MAD ;SU8t~'" 2 STACK 8YTES LOST
33 ;~ ~ HAVE ABSOLUTE POINT IF Xl,Y2
3" ;IN RA, BIT I1ASK IN R.B
35 0811 Fa lF LOI I1ASK ;POINT TO TABLE
36 0813 AC PLO R12 ;THIS WILL BE
37 08li EC SEX R12 ;LAST POINT OF LINE
38 0815 8B GLORll •,
39 0816 73 STXD ;SAVE BIT I1ASK
"0 0817 9A CHI Rl0 •,
"1 081S 73 STXD ;SAVE LOW ADDRESS
"2 0819 SA GLO Rl0 •,
"3 081A 73 STXD ;SAVE HI ADDRESS.,., 0818 E2 SEXR2
"5 081C 07 SEPR7 ;GET ABSOLUTE OF n,Y1 ON STACK
"6 0810 1" .BYTE MAD ;SU8tli 2 STACK 8YTES DROPPED
"7 081E Fa 20 LOI $20 ;SET VINCR TO 3Z
"S 0820 AS PLO RS
"9 0821 Fa 01 LOI $01 ;SET XINCR TO 1
50 0823 8B PHIRS
51 082" E2 SEXR2
52 om Fa 17 LOI DELTX ;POINT TO DELTA X
53 0827 AC PI..Q R12
s.q 0828 9D CHI R13



- 16 -

.MAIN. CROSS - I1ICRO PROCESSOR ASSEMBLER 6(31) 20-t1AY-83 21:56 PAGE 1-1
LNGEN9.1118

55 0829 52 STR R2 •56 0B2A 9E GHI Rl1
~ 0828 F7 8M ;CALCLlATE DELTA X
sa 0B2C 5C STR R12 ;AND SAVE IT
59 0820 (if PLO R15 ;IN 2 PIXES
60 082£ lC OC R12
61 0B2f F8 00 LOI $00
62 0831 7E SK,C
63 0832 5C STR R12 ;SAVE SIGN FLAG
64 0833 BF PHI R15 ;IN 2 PlXES
6S 0834 lC INC R12 ;POINT TO DELTA Y
66 0835 SO GLO R13
67 0836 52 STRR2
68 0837 BE GLO R14
69 0838 F7 8M
70 8839 5C STR R12 ;SAVE DELTA Y
71 083A lC OC R12
n 0838 F8 00 LOI fOO
73 0830 7E sac
74 083E 5C STR R12 ;SAVE SIGN FLAG
7S 0B3F lC OC R12
76 0840 lC INC R12 ;~ TO ERROR TERM SIGN
n 0841 EC SEX R12
78 OB~2 F8 00 LOI $GO ;CLEAR~ TERM
79 0844 73 STXD
80 0845 5C STR R12
81 0846 F8 15 LOI WRTFLG ;11OVE FLAG
B2 OB48 tc PLO R12
83 0849 OC LON R12
~ 084A B8 PHI Rll :TO KEEP IT HANDY
85 OB'lB 9F GHI R15 HE DELTA X SIGN
86 OB4C 3A 58 8HZ TSm ;BR IF SIGN PLUS
~ 0B4E F8 18 LOI DELTX+l ;POINT TO DELTA X SIGN
88 0850 AC PLO R12
89 0851 07 SEPR7 ;CALL MACRO
90 0852 16 .BYTE NEG2 ;NEGATE DELTA X
91 0853 Pi PLO R15 ;SAVE DELTA X
92 0854 98 GHIRS ;GET XINCRE!'£NT
93 OBSS FD 00 SOl $00 ;NEGATE XINCREI1ENT
94 0857 B8 PHIRS ;SAVE XINC
95 0858 SF TSTZX: GLO R15 ;GET DaTA X
96 0859 3A 62 8HZ TSTY ;IF DELTA X=O E= -1
97 0858 Fa lC LOI ERTRH+l ;POINT TO ERROR SIGN
98 OBSD ~ PLO R12
99 OSSE F8 FF LOI $FF

100 0860 73 STXD
101 0E'.61 5C STR R12 ;SET ERROR TERM -1
102 0862 F8 lA TSTY: LOI DELTY+l ;POINT TO DELTA Y SIGN
103 0864 ~ Pl.O R12
104 OB6S OC LON R12
105 0866 3A 7D 8HZ PLOT
106 0868 07 NEGY: SEPR7 ;CALL MACRO
107 0869 16 .BYTE NEG2 ;NEGATE DELTA Y
108 OBbA 88 GLO RS ;GET YINCR8£NT
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.11AIN. CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 20-l1AY-83 21:56 PAGE 1-2

LNGEN9.1118

109 OBbB FD 00 SOl $00 ;t£GATE IT
110 0860 AS PLO R8 ;SAIJE YINC
111 OBbE 30 70 BR PLOT ;READY TO PLOT LINE
112
113 •t
l1'i OB70 AB XE: PLOR11 ;lIPDATE I1ASI<
115 OB71 FB 19 LOI DELTY ;E= E- DELTA Y
116 OB73 AC PLO R12 ;POINT TO DElTA Y
117 0874 '1C LOA R12
118 0875 lC DC R12 ;POINT TO ERROR TERM LOW
119 OB76 F5 SO ;SUBTRACT DELTA Y
120 OB77 5C STR R12 ;FROH ERROR TERM
121 OB7B lC DC R12
122 0879 OC LON R12
123 087A 7F 00 SOBI $00 ;SUBTRACT CARRY
124 087C 5C STR R12
125 OB70 9A PLOT: CHI Rl0 ;TEST OOT IF rouNDS
126 OB7E FF E8 SHI fEB ;EBOO TO FFFF OK
127 0E30 3B SF BNF POOT+l
128 0882 9B CHI Rll ;GET WRITE FLAG
129 0883 EA SEX Rl0
130 0884 32 SA BZ WRITE ;BR WRITE IF SET
131 0886 BB GLOR11 ;GET BIT HASK
132 0E:87 F1 OR ;REMOVE DOT
133 OBSB 30 BE BR POOT
134 OBBA BB WRITE: GLOR11 ;GET BIT HASK
135 OBBB FE FF XRI $IT ;COttF1..IHENT ALL
136 OBBD F2 AN> ;AOO DOTS
137 OBBE SA PDOT: STR Rl0 ;REPl.ACE DOTS ON SCREEN
138 OBBF FB 10 LOI LAST ;POINT TO LAST POINT ADDRESS
139 0891 AC Pl.O R12
140 0892 EC SEX R12
141 0893 SA GLO Rl0 ;TEST FOR LINE 00
H2 0894 F3 XtR ;LAST LINE YET?
H3 0895 3A AS 8HZ t«lTFIN ;BR NOT FINISI£O
144 0897 le DC R12
H5 0898 9A CHI Rl0
146 0899 F3 XOR ;00 YET?
147 089A 3A AS 8HZ NOTFIN ;BRt«lT
148 0B9C lC INC R12
149 0890 BB GLO Rll
150 0B9E F3 XtR ;LAST BIT YET?
151 0B9F 3A AS 8HZ t«lTFIN ;BR t«lT
152 OBAl E2 SEXR2
153 OBAZ 07 SEPR7 ;CALL HACRO
154 0BA3 lC .BYTE RSTCA ;RESTORE REGISTERS CTO A
155 OEM 60 IRX ;RO & RE HADN'T CHANGED
156 OBAS FO LOX ;RESTORE OLD HACRO POINTER
157 08M B7 PHIR7
158 0E'0A7 05 SEPRS ;RETURN ALL DONE
159 OBAS FB lC t«lTFIN: LOI ERTRH +1 ;POINT TO ERROR TERM SIGN
160 08M PIC PLO R12
161 OBAB OC LON R12
162 OBAC FE SIt. ;IS ERROR NEGATIVE?
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.MIN. CROSS - HERO PROCESSOR ASSEJQ.ER 6(31) 20-t1AY-83 21:56 PAGE 1-3
LNGEN9.H1B

163 OBAO 3B CF BNF lPX ;IF PLUS MOVE XDIRECTION
161 OBAF 2C ADDX: DEC R12 ;E= E+ DELTA X •165 0880 SF GlO R15 ;GET DELTA X
166 0881 Fi ADD ;ADD DELTA XTO ERROR
167 0882 5C STR R12
168 0883 1C INC R12
169 088i DC LON R12
170 0885 7C 00 AOCI SOD ;AOO CARRY
171 OBS7 5C STR R12
172 OBBS as GlD RS ;GET YINCREHENT
173 0~.s9 E2 SEXRZ
Vi OBSA 52 STRRZ ;000 STACK FOR I'lATH
175 0888 FE SK. ;t1OVE IN YDIRECTION
176 OBBC SA GlO Rl0
177 0880 3B C7 Btf' ABCD
17B OBBF Fi ADD ;t1OVE IT DOWN
179 DecO Aft PLD Rl0
lBO OSCl 9A GHI Rl0
lBl O~ 7C FF AOCI SFF
182 OSCi BA PHI Rl0
183 OBCS 30 7D BR PLOT
lBi OBC7 Fi ABCD: ADD ;t1OVE IT UP
185 OBCS Aft PLD Rl0
186 0BC9 9A GHI RlO
187 OBCA 7C 00 AOCI fOO
188 OBCC BA PHI Rl0
189 OBCO 30 7D BR PLOT
190 OBCF 98 UPX: GHIRS ;GET XINCREHEHT
191 0800 FE SK. ;00 1£ SHIFT LOR R
192 0801 B8 GlO Rll :GET BIT tfASI<
193 0802 3B DB Btf' XRT
19i 080i FE SK.
195 0805 3A 70 BNZXE
196 0807 7E SK.C
197 OBOB 1A INC Rl0
198 0809 30 70 BRXE
199 OBOB F6 XRT: H
200 OBOe 3A 70 BNZXE
201 OBOE 76 SiRe
202 OBDF 2A DEC RtO
203 OSED 30 70 BRXE
20i •t
205 ;THAT'S IT
206 •t
207 08£2 i6 tw<TA: LDA R6 ;GET TABlE PAGE
20B OSE3 BB PHIRS
209 OSEi Fa 16 LOI $16 ;TOP OF TABLE
210 OSE6 AS PLDRS
211 OSE? EB SEXRS
212 OSEB FB 00 CLR: LOI SOO
213 OBEA CB LSKP
211 OBEB FB EB vsn LOI SEB ;lJSTART
215 OBED 73 STXD
216 OBEE as GlO RS
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.MAIN. CROSS - MICRO PROCESSOR ASSEHEUR 6(31) 20-HAY-B3 21:56 PAGE l-i
L.NGEN9.H18

217 OBEF FE: 11 XRI $11 ;TEST FOR VSTART POSmON
218 OEn 32 EB BZ VST
219 OBF3 88 GLO RS
220 OBF1 3A E8 8HZ CLR
221 0E'f6 F8 80 LDI $80 ;LEFT tIOST BIT
222 OBF8 58 HAP: STR RS
223 OBF9 18 INCRS
221 OBFA F6 5I-R ;NEXT BIT
225 OBFB 3A F8 8HZ l'IAP
226 OEfO OS SEPRS ;RETURN
227
228 •,
229 •,
230 ;HACRO SUBROUTINES
231 ;FOR SYSTEM i'IONITOR ETC.
232 •,
233 ;CAI.L.ING SEQUOCE IS-
231 ;SEP R7 .BYTE
235 ;II£RE •BYTE IS THE SlS t
236 ;nas HAY BE FOLl.OWED BY
237 ;ANY DUNE BYTES REQUIRED
238
239
210 EI00 .= $ElDO ;START
211 •,
212 EI00 9F FIN!: CHI RIS ;RETURN WITH 0 AS BEFCRE
213 EI01 03 SEPR3 ;RETURN TO CALLER
211 EI02 SF HACRO:: PHI RIS ;KEEP 0 FOR RETlRN
215 EI03 13 LDAR3 ;GET SUB t
216 EI01 A7 PLDR7 ;BR TO VECTOR
217 ElOS CO El 00 ItTABLE::LBR FIN! ;DUHHY
218 EI08 30 20 STR2X: BR VSTR2X ;STORE 2 DUNE VIA REG X
219 EI0A 30 26 SAVAE:: BR VSAVAE ;SAVE REG ATO REG EVIA X
250 ElOC 30 00 BR FIN! ;DUHHY
251 ElOE 30 71 TSTDE: BR VTSTDE ;TEST RD>RE
252 Ell0 30 00 BR FIN! ;DlI1ttY
253 E112 30 51 ASCI: BR VASeI ;CONVERT ASCII TO NYEtE
251 Ell1 30 80 MAO: BR VPNTAD ;POINT ADORES OF X,Y
25S E116 30 B5 NEGZ: BR VNEGZ ;NEGATE 2 BYTES VIA RC
256 E1l8 30 B9 NEGl: BR VNEGl ;NEGATE BYTE VIA RC
257 EllA 30 3C RSTEA: OR VRSTEA ;RESTORE REG'S ETO A
258 EllC 30 15 RSTCA: BR VRSTCA ;RESTORE REG'S CTO A
259 EllE 30 Cl TOP: BR VTOf' ;TEST 0 >SF
260 E120 .= $E120 ;BEGINI1ACROS
261 E120 13 VSTR2X: LOA R3 ;SAVE 2 ILINE BYTES VIA RX
262 E121 73 STXD
263 El22 13 LDAR3
261 El23 73 STXD
265 E121 30 00 BR FIN!
266 E126 9A VSAVAE: CHI RI0
267 EIZ7 73 STXD
268 El28 SA GLO RI0
269 El29 73 STXD
270 El2A 9B CHI Rll
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.11AIN. CROSS - I'lICRO PROCESSOR ASS81BLER 6(31) 20-HAY-B3 21:56 PAGE 1-5

1IlNI1AC.t118

271 El28 73 STXD
272 El2C 8B GLORll
273 E12D 73 STXD
271 El2E 9C GHI R12
275 El2F 73 STXD
276 E130 BC GLO R12
277 E131 73 STXD
278 El32 90 GHI R13
279 El33 73 STXD
280 E131 SO GLO R13
281 El35 73 STXD
282 El36 9E GHI RH
2B3 E137 73 STXD
281 El38 BE GLO Rl1
285 El39 73 STXD
286 El3A 30 00 BR FINI
287 El3C 60 VRSTEA: IRX
288 El3D 72 lOXA
289 El3E AE PLORH
290 El3F 72 lOXA
291 EHO BE PHI Rl1
292 EHl 72 lOXA
293 E112 AD PLO R13
291 EH3 FO lOX
295 El"" 80 PHI R13
296 EH5 60 VRSTCA: IRX ;IOJE If TO DATA
297 EH6 72 lOXA e298 E117 tc PLO R12
299 EH8 72 lOXA
300 EH9 Be PHI R12
301 EHA 72 lOXA
302 EHB AS PLORll
303 EHC 72 lOXA
301 EHD B8 PHI sn
305 EHE 72 lOXA
306 El"1F AA PLO Rl0
307 E150 FO lOX
308 E151 SA PHI Rl0
309 E152 30 00 BR FINI
310 El51 9F VASCI: GHI R1S
311 El55 FF 30 SI'lI S30
312 E1S7 38 6F Bt,f NOASC
313 E1S9 FF OA SI'lI SOA
3H El58 3B 69 BNF LETR
315 El50 FF 07 SI'lI S07
316 El5F 3B 6F Bt,f NOASC
317 E161 FF 06 SI'lI S06
318 El63 33 6F BOF NOASC
319 El65 9F GHI R1S
320 El66 38 SI<P
321 E167 Fe 09 ADI S09
322 E169 9F LETR: GHI R15
323 ElbA FA OF ANI SOF
321 El6C FF 00 SI'lI SOO ;CLEAR ERROR OF=l
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.11AIN. CROSS - MICRO PROCESSOR ASSEl'lBLER 6(31) 20-l'lAY-B3 21:56 PAGE 1-6

HONMAC.M18

3Z5 E16E C8 LSKP
326 El6F FC 00 NOASC: ADI $00 ;SET ERROR DF=O
327 El71 8F PHI R15
328 El72 30 01 BR FIN! +1
329 E174 E2 VTSTDE: SEX R2 ; TEST RD >E
330 El75 SO an R13
331 E176 52 STRR2
332 Eln 8E GLO R14
333 E178 F5 SO
33lJ E179 AF PLO R15 ;KEEP RESll.T
335 E17A 90 GHI R13
336 El78 52 STRR2
337 E17C 9E GHI R14
338 El7D 75 SOB
339 El7E 30 00 BR FIN!
340 E180 Fa 13 VPNTAO: LOI YOFF ;POINT TO YOFFSET
341 El82 PC PLo R12
342 E1B3 EC SEX R12
343 E184 12 OCR2 ;POINT TO Y
3+1 El85 42 LDAR2 ;GET IT FROM STACK
345 El86 F4 ADO ;ADD XOFFSET
346 E187 M PLO Rl0 ;tIlVE IT'To R.A
347 El88 2C DEC R12 ;POINT TO XOFFSET
348 El89 02 LONR2
349 ElSA F4 ADD
350 El88 52 STRR2
351 El8C FA 07 ANI $07
352 ElSE PC PLO R12
3S3 El8F OC LON R12 ;GET BIT t1ASK
3SlJ E190 N3 PLO Rll
3S5 E191 02 LONR2 ;GET XBACK
356 El92 Fa FF XRI $FF ;COHPl.D1ENT
3S7 El9J1 F6 ~ ;& DIVIDE
3S8 El95 F6 .~ ;8Y 8
3S9 E196 F6 ~

360 El97 52 STRR2
361 El98 F8 05 LOI $05 ;tu.TIPLYBY 32
362 El9A AS PLORe ;THAT'S 1 I.D£ lP
363 El9B F8 00 LOI $00 ;FOR EVERY YPOINT
364 El9D SA PHI Rl0
365 El9E SA ttL: GLo Rl0 ;BEGIN /'IllTIPY
366 El9F FE SK.
367 E1AO AA F1..o Rl0
368 E1Al 9A CHI Rl0
369 E1A2 7E SK.C ;THIS GET'S ADDRESS OF Y
370 E1A3 BA PHI Rl0
371 ElM 28 DEeRe
372 E1AS 88 GLORe
373 ElA6 3A 9E 8HZ I1UL ;LOOP TILL DONE
374 E1A8 F8 14 LOI VSTART ;POINT TO VSTART
37S ElM AC PLo R12
376 E1N3 E2 SEXR2
3n E1AC SA GLo Rl0
378 E1AO F4 ADO ;AOD XTO ADDRESS
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.MAIN. CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 20-MAY-B3 21:56 PAGE 1-7
~.H18

379 E1AE AA PlO RI0
380 EIAF EC SEX R12
381 EIBO 9A CHI RI0 ;ADO CARRY & VSTART
382 E1Bl 74 ADC
383 EIB2 SA PHI RI0
384 El83 30 00 BR FIN!
38S EIBS FS 01 VNEG2: LOl fOl
386 EIB7 73 STXD
387 EIBS C8 LSI<P
388 El89 43 VNEG1: LOA R3
389 ElBA At PlO R12
390 ElBa DC LON R12
391 E1BC FD 00 SOl fOO
392 ElSE 5C STR R12
393 E1BF 30 01 BR FIN! +1
394 E1Cl 9F VTlP: CHI R15
395 Eltz FF CO SMI feO HEST FOR OVER TOP
396 EIC4 38 00 atE FIN! ;LEAVE 0 AS IS
397 EICh FS SF LOl fBF ;LIHIT TO TOP
398 EIC8 30 01 BR FIN!+1
399 0000 .= fOOOO ;BIT MAP
400 0000 SO 40 BITMAP: .1IlRD $8040
401 0002 20 10 .IUD f2010
402 0004 OS 04 .IUD fOS04
403 0006 02 01 .IUD f0201
404 0010 .=.+8 ;DATA TABLE
405 0010 00 00 OTAB: .IIIRD $0000 e406 0012 00 XOFF: .BYTE fOO ;xtJFFSET
407 0013 00 YOFF: .BYTE fOO ;YOFFSET
408 0014 ES VSTART: .BYTE tES ;START ADDRESS OF VIDRAH
409 0015 00 IIITFLG: .BYTE fOO ;WRITE FLAG
410 0016 00 .BYTE $00
411 0017 00 00 DEl.TX: .I«RO fOOOO ;DELTA X& SIGN
412 0019 00 00 DEl.TY: .WORD fOOOO ;DEl.TA Y& SIGN
413 001B 00 00 ERTRtt: .IIIRD $0000 ;ERROR TERM
414 0010 00 00 LAST: .WORD fOOOO ;LAST ADDRESS TO DO
415 001F 00 MASK: .BYTE fOO ;LAST BIT TO DO
416 0000 .00
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- by D. Schuler, 3032 Avon Rd., Bethlehem, PA. 18017
The WD2412 Tme of Day Clock

After having read many articles on real-time clock chips

in~, Electronics Design News (EDN), Electronics, and of

course Ipso Facto, I began to look for a device to be incorporated

into my system. My major objective was to look for a device that

could be accessed by a read or write instruction in only one bus

cycle, with NO wait states required. The only device that I

found that fit this description was the Western Digital WD2412

Time of Day Clock. This device has an access time of only 250ns,

an alarm, and built-in control for a multiplexed LED time/date/

~ user display. It can provide the time on one of three formats:

12 hour, 24hour, or binary form, and can provide interrupts

from once every 0.1 second to once every day.

Hardware

The required circuit to connect the 2412 to an 1802uP system

is shown in Figure 1. This circuit has been connected so as to

reset itself only when power is first applied to the system. If

you desire to reset the counter whenever the CPU 1S reset, delete

the 3.3K resistor and 47uF capacitor, and instead connect the

master reset (MR - pin 4) to the system reset line. An interrupt

request line is also available at pin 17, which can be used to

signal the 1802 that servicing of the 2412 is required. This

line makes a 10w-to-high transition when the interrupt register

needs servicing, but it must be latched until the 1802 has
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received the interrupt.

Figure 2 shows an optional display circuit that can be used

to display the time (in 12 or 24 hour mode), date, or a user

register. The display is controlled entirely by the 2412, which

provides conplete control of the multiplexed LED display without

any processor intervention.

Software

The WD2412 will accept and execute 24 commands from the

1802 microprocessor. When the device is ready to accept a

command, the status register will contain EEH. Once a command

has been received by the 2412 and a data transfer takes place

to the 1802, the 1802 must acknowledge the transfer by sending

FFH to the 2412. If a commans sequence is not completed within

one second, the 2412 will terminate the command and any data

transferred will be disregarded.

The commands of the 2412 can be divided into three basic

types (see Table 1). Type I commands are used to set internal

flags and operating modes, and are complete after the transfer

has been received by the 2412 TOe. In Tiny Basic, the display

would be set to show the date by the following sequence:

100 LET A = (address of 2412)
110 IF PEEK(A) <> 238 GOTO 110

120 POKE A,227

•• wait until ready for
•• command
•• E3H
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Type II commands are used to set internal registers of the 2412.

All of these are followed by three bytes of data, and the commands

will not be interrupted by an internal interrupt from the 2412.

A routine to set the date to January 10, 1985 (01/10/85) would

be as follows:

100 LET A = (address of 2412)
110 IF PEEK (A) <> 238 GOTO 110
120 POKE A,235
130 IF PEEK (A) <> 255 GOTO 130
140 POKE A,133
150 IF PEEK (A) <> 255 GOTO 150
160 POKE A,16 .
170 IF PEEK (A) <> 255 GOTO 170
180 POKE A,l

•

••wait until ready
• .EBH
••wait for acknOWledge
•• byte 1: year - 85H
• .wait for acknOWledge
..byte 2; day - 10H
• •wai t for acknOWledge
•• byte 3: month - 01H

The Type III commands are used to read the internal registers

of the 2412 TOC. The 2412 follows each of these commands with

three bytes of data, and it will not generate an interrupt during

one of these commands. A routine to read the time in a 12 hour

BCD format would be as follows:

100 LET A = (address of 2412)
110 IF PEEK (A) <> 238 GOTO 110
120 POKE A,240
130 PR"SECONDS ::. "; PEEK (A)
140 POKE A,255
150 PR "MINUTES = "; PEEK (A)
160 POKE A,255
170PR "HOURS = "; PEEK (A)
180 POKE A,255

••wait until ready
• .F3H
•• byte1: seconds
•• acknowledge receipt
•• byte 2: minutes
•• acknowledge receipt
• • byte 3: hours
•• acknowledge receipt
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Internally the 2412 TOC contains eight 3-byte user addressible

registers: 12 hour BCD time of day (BCD12), 24 hour BCD time of day

(BCD24), binary time of day (BIN), date (DATE), day (DAY), user

(U5R), and two interrupt (INT) registers. The format of these is

as follows:

byte 3 byte 2 byte 1
BCD24 - [ HI0 J[ HI ] [ MI0 J [ M1 J [ S10 J[ 51 J

7 654 3 2 1 ~ 7 654 3 2 1 ~ 7 654 3 2 1 ~

BCD12 - [j?MI HI0 ] [ HI J [ MI0 J[ Ml J [ 510 J[ 51 J

BIN - [~~ bitsJ[14 - 19J [~ bitsJ[ 7 - 13J [~ bitsJ[ ~ - 6 J

DATE - [ MI0 J[ Ml J [ DI0 J[ Dl J [ Y10 J[ Y1 J

U5ER - [ D5 J[ D4 J [ D3 J[ D2 J [ Dl J[ D~ J

DAY - [~ ~ ~ ~J[~ ~ ~ ~J [~ ~ ~ ~J[~ ~ ~ ~J [~ ~ ~ ~J[ DAY J

INT - relative: same as binary register
absolute: same as BCD24 register

A sample routine to initialize the Wd2412 is shown in Listing

1 and the RUN of this is shown in Listing 2. These show how the

2412 can be controlled from a program in BASIC and a useable

form of information can be obtained.

A complete data sheet for the WD2412 TDC can be obtained

from Western Digital Corporation, 2445 McCabe Way, Irvine, CA

92714.
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SUMMARY OF COMMANDS •
Type I Commands

E~H - Display off

E1H - Display 12 hour time

E2H - Display 24 hour time

E3H - Display date

E4H - Display user

E5H - Select crystal timebase

E6H - Select external 50Hz timebase

E7H - Select external 60Hz timebase

E8H Disable interrupts

Type II Commands

12 hour time interrupt

24 hour time interrupt

date interrupt

interrupt

absolute

absolute

relative

Set

Set

Set

F~H 

F1H 

F2H -

E9H - Set 12 hour BCD time

EAR - Set 24 hour BCD time

EBH - Set date

ECH - Set day of week

EDH - Set user

EFH - Set absolute

Type III Commands

F3H - Read 12 hour BCD time

F4H - Read 24 hour BCD time

F5H - Read binary time

F6H - Read date/power fail flag

F7H - Read day of week

F8H - Read relative interrupt

TABLE 1
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:LI ST

'1 15,36,12

146 588
PROGRAM

: ~N

BIN ARY TIME:
EN D OF SAMPLE

•.

BY DAVI D W. SCHULE R
3~ 32 AVON ROA D
BETHLEHEM, PA

BIN ARY TIME
TIME: ", X, Y, Z
~MPLE PROGRAM"

10 REM SAMPLE PROGRAM FOR:
20 P.EM WD241 2 TIt1E OF DAY CLO CK
30 ~M

40 RErv' IN RI TTEr-:
50 RE~1

60 REM
70 REM
8 0 REMADDRE SS 0F 241 2 I N tW SY STEM
9 e LETA= 491 5 2
1ee REM TU RN ON DI SPLAY
110 REM 'DISPLAY 12 HOUR TIME - EIH'
1 20 REM Q-fE CK Sf ATU S
130 IFPEEK( A) <>238GOT0130
140 REM WRITE CXlMMAND
15 0 PO KE A, 225
200 REM ~T TIME OF DAY (24 HOUR f'tX)DE)
210 REM 'SET 24 HOUR BCD TIME - EAH'
220 PR"EN TER TIME: HH, MM, SS" ,
230 INPUTX, Y, Z
240 REM OONVERT DECIMAL TO BCD
250 LETX: «x/: 0) *16) +( X- ( (x/11l1) *10))
26 0 LETY= « Ylie) * 16 ) +( Y- ( (YI 10) * 10))
27 0 LET C: « 71 10 ) * 16 ) +( z- ((VI 0) * 10) )
280 REM IN RI TE TIME TO 2412TDC
290 IFPEE K( A) <> 238GOTO 29e
30e PO ~A, 234
310 IFPEE K( A) <>255 GOT0310
320 PO XEA, Z
330 IFPEE K( A) <>25 5 GO TO 33e
340 PO I£A, Y
350 IFPEEK(A)<>255GOT0350
360 POI£A,X
Sl0 ~M

400 REt-~ '~AD BINARY TIME - F5H'
410 REr1 READ TIME
420 IFPEE K( A) <>238GOT0420
430 PO KEA, 245
440 LE TZ=PEE K( A)
450 PO KEA, 255
460 LE TY= PEE I« A)
470 POXEA,255
480 LEn<= PEE I« A)
490 PO I£A, 255
500 REM FORMAT DATA
510 LETZ= Z+(128*(Y-«Y/2)*2)))
520 LETY= (Y/2)+(64*(X-«x/4)*4)))
530 LETX=Xl4 ENTER TIME: HH,MM, SS

5 40 RE~1 IJ.' RI TE
550 PR"BIN ARY
56 0 PR''E ND OF
57e EN D
•.

LISTING 1 LISTING 2
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Centronics Parallel Port for the Super BLP

Recent issues of IPSO FACTO have had a couple of articles on add
ing a "Centronics" type pal'''allel output port to your 1802 micro. Each
of these articles has its merits. However, each author started from
"ground zero" by adding all the components requit"ed fol''' the port, in
cluding the PIA (Parallel Interface Adapter) chip.

This approach is fine for those who own an Elf II or other fine
1802, but it's not necessary to go the whole distance if you own a Quest
Super Elf. This great little machine has a lot of features which have
had to be added to the other 1802 micros. In this present instance,
the Quest 4K Super Expansion Board already has designed into it a pair
of parallel I/O ports. U50 is wired directly to a 16 pin dip input
header (Input Port 5), and U51 is wired to the output header (Output
Port 3).

My first I/O set-up consisted of the 1861 Pixie chip and a video
monitor for output, and a GRI parallel ASCII keyboard on Port 3 for
input. Eventually I got tired of Pixie-Graphics text, and got myself
a Netronics terminal board to hook up to the serial I/O ports. I never
did get around to implementing the parallel output port until this past
Christmas, when 01' Santa brought me an Okidata 82A printer.

I immediately stuffed an 8212 PIA chip into U51 on the expansion
board, and after a little work with a soldering iron and some ribbon
cable, I plugged my new toy into the output port and loaded Super Basic,
because it already has a parallel printer driver in it. Next, I wrote a
short demo loop in Basic and typed RUN. The printer sat there mutely,
and the Elf hung up. Oh well, back to the drawing board.

Each of the articles in IF shows some method of delaying the data
strobe, with a one-shot and an RC network. Examination of the Expan
sion board schematic showed an output at pin 23 of the 8212 labled "STB"
and "Data Avail". I borrowed a Centronics 730 Manual and an o'scope
and began digging. The manual showed a square little 1 usec negative
going strobe neatly centered in the middle of a 3 usec data pulse.

The borrowed 'scope showed a data pUlse of about 8 usec at each
data pin on the Elf output header, and a 3 usec strobe at output header
pin 10 which had a .5 usec head-start on the data. Using a 74LS123
one-shot and some Junk box parts, I soon had a neatly centered 3 usec
strobe following the start of the data pulses, and an Okidata printer
happily singing away as it PLIST-ed a program.

The last item on the agenda was to write a parallel printer driver
to use with my Editor/Assembler. It's short, sweet, and completely re
locatable.

While the port circuits already seen in IF may work Just fine in
other micros, there's no need for us Super Elf owners to ignore that
perfectly good output port already designed into our Expansion boards•

•
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SUPER ELF
"CENTfiJON/CS" PARALLEL INTERFACE

PARA/.i..Et.
INPl.lr

TO
PRINT£R

04r4
errs
1- e
a ur

---.

OtJTP(JT

/lEADER

~D£t.AY£O

+sv

DAn, ACC

16

DArA
SITS
¢-7
au-r

J1

74L5123 5

ONE· Q

SHOT 12
(5t------~

U51

82'2

PIA

23 DATA IT/-?
~---......

Dll

ELF e
err oArA
svs

POF/7 EN

7

68¢pf ==
OOOO
0000 SF
012101 52
01211212 E2
012103 63
1211211214 22
012105 3EI2I5
01211217 D5
012108
001218
0008

a01211218
.01211218

001218
12101218
001218°tZl 1218
012108

--.
ORG *012100

PRINT :GHI RF; GET THE OUTPUT CHARACTER
STR R2; SAVE IT ON THE STACK
SEX R2; AND MAKE SURE R2 IS THE X REGISTER
OUT3; SO THE OUTPUT PORT 3 INSTRUCTION CAN FIND IT
DEC R2; RESTORE THE STACK

PRT.1: BN3 PRT.1; THEN WAIT TIL THE PRINTER IS DONE
RETN.,

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;

THIS ROUTINE ASSUMES PORT 3 AS THE OUTPUT
PORT AND EF3 AS THE INPUT FLAG. ENTER THE
SUBROUTINE AT "PRINT" USING 1802 SCRT PROTOCOL
AND EXIT VIA THE SEP R5 AT THE END. IT CAN BE
RELOCATED ANYWHERE IN MEMORY..,

; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;



./OI-JHP
rLl':;i.~·

- 32 -

Electronic Power Supply Load Tester
- by Pred Peaver

How many of you have wished you knew exactly how much current your power
supply could supply without collapsing, or just how good your voltage
regulation was?

Here is a simple, inexpensive load tester that is very easy to build. The
total cost should be much less than $5.00. With a 10 ampere capacity at
up to 40 volts, this will handle practically all hobby computer supplies.

Note: The quoted price is for the electronic components •

The 2N3055 has a 60 volt rating at 1.5 amps .•
amps. Take worst case HpE - 20

HFE .- 20 - 70 Design for 10

Base Current - Ic
Hn

- !8- - 0.50 amps

It is possible to connect the base directly to a potentiometer, but it is
better to use a Darlington configuration to reduce the current through the
pot.

Say the driver transistor has HFE of 20 with 0.5 amp output:

then I B - 0.5 - 25 mao
20

Almost any small or medium NPN transistor can be used. I used an obsolete
2N696 from my junk box, it had an output current rating Ot 500 ma and HFE
of 20.
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NOTES ON THE DON STEVEN'S NOTABLE ASSEMBLER
-by Dick Thornton 1403 Mormac Rd, Richmond, Va. 23229

03DE

0327
0338
035D

02A2

OlCO
01C3
OlFE
024A

0169
017D

0874

06C3

07D3
07E8
082F

0532
0537
05B5
0638

049A
04B2

NOTABLE ASSEMBLER: This is an excellent tool for small machines.
I keep my source code in a notebook, leaving blank lines for add
ing code. since no listing is printed, this is necessary. My Sel
ectric printer takes about 5 minutes per page, so I do not want
to print long listings, and find the NOTABLE ASSE~ffiLER a fine pro
gramming tool. I wrote to Don for more information, and he sent
the following, which may be of value to others using the assembler.
SOURCE OBJECT DESCRIPTION

042F OllB Call routine to put immediate data on R7 stack
043B 0124 Call Search routine, look for 68 04
0456 013A Call routine to get address of the 6804xxyy
0462 0144 Call routine to look for the xxyy following 6804

xxyy in source, and get Object address
All done with 6804 stuff
Main loop. Check if at end of source, if yes,
go to 05B5 (source), OlFE (object), else look
at next byte
Call routine to put object byte in memory
Go to main loop
Tidy up and return (at 0215)
Routine to search for a name, then get its
object address
Routine to get object address, knowing source
address
Routine to put byte in memory (object)
Routine to make R7 stack from i~Eediate data
Routine for saving regs, resto~ing regs, and
processing errors
(not SCRT, called by SEP E)
Routine which finds a pattern in source corres
ponding to R7 pattern stack

If you do not want the 68 3j questionable references put on the
R8 stack, change byte at OlEE (source = 058E) from 3A to 30.

After using the assembler for some time, I have found a couple of
quirks. Sometimes a 68 4j will result in a long branch when it could
have been a short branch. This is of little consequence unless you
are making a source program from an existing object program. Of
more concern is that the 68 4j works by changing the byte prior
to the 68 4j from xy to 3y for a short branch, or Cy for a long
branch. Since the long and short branch sets are not symmetrical,
this can result in a problem. For example, 34 is a Bl, while C4
is a NOP. For this reason, the 34, 3C, 35, 3D, 36, 3E, 37, 3F, C4,
CC, C5, Cd, C6, CE, C7, and CF op-codes should never be followed
by 68 4j. The main usage problem I have is in failing to put 00
after a 68 which is to be placed in the object code. This can
create all sorts of problems if follQwed by 01, 02, 03, lj, etc.
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A· Simple Controller
- by Harley Shanko, 15025 Vanowen, #209, Van Nuys, Ca. 91405 USA •The following information may be of interest to AC~ memb~rs.

A Simple Controller

For those who may require a relatively simple, compact, low
cost controller, this may seem heretical, but the National
INS8073 cpu with on-chip 2.5 K integer BASIC is good choice; tho
Zilog Z8 is possibly a bit more powerful (and costly) hardware
wise, although National's BASIC is better. It include6
(110,300,1200 and 4800 baud) soFtware UART, interrupt sensing,
DO... UNTIL, FOR... NEXT, DELAY (1 - 1040 ms), MODulo function,
RND, TOP (top-of-program 'pointer' for RA~I usage bufi~eT"s,

stacks, etc; string capabilities, power-on/reset RUNs if LlA!3IC in
EPROM is at #8000, Just to name a few.

I have built two configurations; they have been Yer~ simple
to make operational. A minimal configuration is shown, Fig __;
adding a terminal (I use an RCA VP3301 with a TV) and a power
supply (-( 150 rna @ +5v), programs can be generated and run. Of

.course, controller applications would typically require
additional 1/0, possibly an EPROM (turn-key program>. A EPRO~I

programmer requires very little more than a +25 v power suppl~

and a 50 ms one-shot circuit.

The INS807:c can be used in mUltiprocessor applications; so e
the busses are 3-~tate except when external memory accessed, and
3 control lines are used to provide arbitration. Several
companies, Transwave, Octagon, Essex - Or England, use thc~ -8073
and make 4.5 x 6.5 inch sized p c boards. For more information'
these references are listed:

1. National Semiconductor Corp:
Data sh eet, Oc t 80, 20 Pg s, "INSa070-sel' i es
Microprocessor Family".
Data sheet, Feb 81, 4 p q s . "INS8073 NSC Tiny BASIC
Microinterpreter".
User manual, Nov 80, 190 p q s , "NSC Tiny BASIC",
publication number 420306319-00lA.
User manual, 20 pgs, "Using NSC Tiny BASIC.

2. EON, Aug 80, pg80+, "l-chip uc r s . high-level language~;

combine for fast prototyping".
3. Electronic Design, Nov 22, 80, pg235+, "On-chip Tiny

BASIC dumps development systems".
4. Electronic Design, Oct 15, 81, pg 237, "One-Chip ue, twn

RAr-IS, and an op-amp makes versitile computer sl,lstem".
5. I"licrocomputing, Dec 81. pg32+, "Everyman's c omp u t e r

System" .
6. BYTE, Apr 82, pg472+, "An Introduction to NSC Ti.n~1

Bf\SIC" .
7. EDN, Feb 3, 83, pg 77-t·, "BASIC-equipped single-·boCJrd

computers function as low-cost controllers".
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Speech Synthesizer

For those who need or can use a speech synthesizer, thp unit
referred to by Steve Ciarcia in BYTE, 3ep and Get U3 issue~i

provides much versitility; I Peel it exceeds Vo·trax's 'l·Ylle t(
Talk' unit in c¢lpability, even though both u t t Li z e the SC ·OJ.
synthesizer IC. Intex Micro Systems Corp sells the assembled
version, $295, and t-licromint, Lrrc the kit version, $;:!15.

The unit has both 'Centronics' parallel and RS-232 serial
interface. I can be programmed easily to spell each letter, or
pronounce text; to pronounce some, most or all punctuation; ha s
phoneme capabilities which allows forming almost any conceivable
speech sounds/words; can generate musical tones; has a 7~O

character text buffer, a 6 K text-to-phoneme alnorithym, 64
inFlection levels, and a built in speaker; about 20 control-code
sequences provide the programability.

I have used this unit with a. TRS80-II. ml.J home brew 1802 and
8073 systems. It is very simple to interface; can tie it
directly to a terminal and tljpe in letters, uro r d s . s e n t e nc s s , iJnd
commands. The quality of speech is more than adequate For mony
applications; how~ver, be advised that presently NO low-'~riced

speech synthesizeT C¢ln pronounce every word precisely the way you
may think it should be. The high-quality ones need m~ny K
bits/sec o f data, thus require much RAM or EPROI"'I; whereas, i.:h{)
lower-quality schemes attempt to use less than 1-2 K bits/sec
(the TI 'Speak'-f\I-Spell' for instance).

osc.
ADDR t3\JS

IK A 1\ -=. V;
X\liJ

'ZQ \~I

"IN$S~'l3
DA-\'t:I. "'a..us 2.'1<. RA

F~
1)7 1)'2 \

4D1+~ ~

SA
"'/IN..

El-JINCOM

o V.,.

BR "02 1J1

\ \ 0

300 a
1'200 0

4SCO Q D
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CHIP 8 Game Mods for the 6847
- by M. Franklin, Milton, Ontario

Tony Hill's article on modifying the RCA CHIP 8 and VIP Operating 4It
system to drive the ACE 6843 VDU was a real boom to my kids and I.
The CHIP 8 games provided my family with hours of fun and challenge.
My one regret with "trading" up to the ACE CPU was the loss of my
1861 "big" graphics from Netronics Tiny Basic and the CHIP 8 games.
Tony's article redresses that loss. Unmodified CHIP 8 games run quite
well on the new CHIP 8 ACE-VDU driver and 6847, but are often difficult
to watch or play because of the new "large" screen of the 6847. The
game area will appear in the upper left quarter of the screen, but
the "players" may roam allover the screen, often outside of "control
space". Also, the 68472xlbit format shape makes some of the graphics
difficult to read. In addition to these problems, people now using
a keyboard may find the hex pad control numbers configuration difficult
to use. Finally, one additional mod I have made to my game is that
"control key" reset at end of game, where by the program waits for a
key press of any character then reinitializes the game instead of
spinning in a closed loop.

The following examples from games in the VIP 311 manual illustrate
~he changes necessary to implement the above.

Size of Playing Field

The user has 3 choice~ - full screen, centre screen or half screen,
depending upon game play field configuration. Some games - such as ~

TIC TAC TOE or ACEY DUECY have fixed play areas and are best centered ~

on the screen, others such as ARMOURED VEHICLE CLASH can use the whole
screen. The programs use wrap checks on the X and Y variables to
see if they exceed the playing field area - X = 3F max, Y = IF max
(64 x 32). The VDU has a 7F (X) by 3F (Y) playing field available
(128x 64). To find the appropriate variables - look for a DXYN Instruc
tions, and find the SKIP VX = (NE) 3F ( 4XlF ) or (4YlF) instructions.
Change appropriately: ie. #12 Armoured Ven~cle Clash Addresses:

0384-4338 change to 4378
0388-4418 change to 4438
0398-433F change to 437F
039C-441F change to 443F

To centre the TIC TAC TOE display ( # 7) , change:

addresses 02B4 from 1401 to 3411 02BE from 2409 to 4419
02B6 from lCOl to 3Cll 02CO from 1411 to 3421
02B8 from 2401 to 4411 02C2 from lCll to 3C21
02BA from 1409 to 3419 02C4 from 2411 to 4421
02BC from lC09 to 3C19

to change play box area, and address:

0332 from 6014 to 6034
0334 from 6100 to 6110
034E from 601C to 603C
0350 from 611A to 6130
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In ACEY DUECY (#20), change the following to centre the display:

addresses 020A from 6113 to 6130
0210 from 6127 to 6150
0234 from 611D to 6140
028C from 6318 to 6338
0294 from 7306 to 7308
029A from 7306 to 7308
02B4 from 6200 to 6208
02B8 from D127 to D129
02BC from 7101 to 7102
0310 from 60FC to 60FF
0312 from FCFC to FFFF
0314 from FCFC to FFFF
0316 from FCFC to FFFF
0318 from to FFFF

Keyboard Command Code

To change the command keycode, first decide on a more appropriate
configuration - I use 1 left 2 up 3 right 4 down 5 go or fire 6 cancel
instead of 6 left 2 up 4 right 8 down F fire.

#12 - change 0204 - 6A08
0206 - 6906
0208 - 6804
0296 - 6001

to 6A04
to 6903
to 6801
to 6005

4It TIC TAC TOE and ACEY DUECY do not require changes since they use all
keys for values 0 - F hex.

Game Reset

To reset the game, locate the exit closed loop - usually a GO to self
ie. 1282, and change to GO - spare address and add a routine that
waits for a key press then clear screen and jumps to 0200 (h) - FXOA

OOED
1200

In #12 address 0364 from 1364 to 1480
0480 FEoA
0482 OOEO
0484 1200

In #7 - address - 0244 from 1356 to 1354
0354 F30A
0356 OOEO
0358 1200

In #12 - address - 1282 from 1282 to 131A
031A from F30A
031C from OOFO
031E from 1200

4It HAVE FUNl
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Submarine - A CHIP 8 Game

Press 1 to drop depth charge on submarine,

M(020A) = # of shots, M(0241) = # of subs sunk to win •

OA 6(: 0~3

33 F2 E,5
2'3 D4 (:5

15 E.S

01
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41
18

E3

,-..-:,
-'"

00
E.l 1F

01
74

12 5A

A3

62

- ...R.':;.

FE:

86 7'4

D5

24
E6

72

(14
0A
~)1 4F
7A
~:11

6E
41

60 00 6C 00 61 0C 22 C2 6E 19 22
02 11 72 08 32 80 12 12 41 1F 12
12 12 61 30 62 08 64 0A 65 20 66
01 24 48 01 23 06 48 00 22 F4 C7
14 50 4E 00 13 16 A3 AE D5 62 34
12 62 44 0A 64 0D 83 10 D3 41 6C
6A 10 8A 85 3A 00 12 64 4C 01 12
A3 AA 01 24 81 85 12 30 03 41 74
12 9C D3 41 74 01 F8 18 34 1F 12
8E 85 22 E6 6C 00 64 0A 12 6E D3
64 08 44 00 14 36 84 85 62 06 13
22 C2 22 E6 8E 85 22 E6 FA 18 64
A3 F0 FF 55 64 6C 6C ~31 A3 E0 FD
04 C5 74 ~7 Fl 29 04 C5 74 07 F2
FF 65 ee EE A3 F£1 FF 55 64 (13 6C ~Z!1

12 CE 89 6a C7 01 89 74 49 lE 13
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.....-... ~
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01
E6
0(1
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00
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05
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4F
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22
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(11
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24
811
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HZ!
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...;.

4.-,
~

EE 68 01 a0 EE C7 01 89 75 49
EE 68 ~0 00 EE A3 AA 01 24 61
le A3 AE 02 12 72 a8 02 11 4F
01 13 28 02 11 62 08 61 28 A3
18 13 4A 01 24 72 01 13 3E 61
15 72 08 A3 85 02 15 72 08 A3
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85 32 00 13 72 F8 18 62 00 A3
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•
The association of Computer

Chip Experimenters Inc. was
organized in 1977 by a group
of people who were attending a
course on Micro Computer
TechnoloJy and Applications.
The course was run by Eugene
Tekatch at the request of The
Institute of Electrical and
Electronic Engineers. He used
the RCA 1802 m~p.u. and by
adapting products from his
company's industrial
controller line designed the
TEC 1800 system. Some 600
people attendeq the course in
the first few months and a
large group of them showed an
interest in forming a users
group. As a reSUlt, Eugene
and the gr6up pf enthusiastic
helpers prod~eed the first
news letter consisting of 12
pages and sent lt to ~ll the
course pe r t Lc Lp an tssr. The
popular i ty of 'the' 'n'ewsl et ter
prompted a setdnd i~$ue and a
call to firm a cI.ub ",

ACE has grown td more than ~

575 members, :',ttas become a club
of internatio~al stature, and
publishes the most significant
source of 1802 micro
processing user-information in
the -world. The club
newsletter, Ipso Facto, is

'pUblished six times a year and
averages 50 paqes per issue.

:,',

t.:

,.
~.. ,l

TEL EfJON TEL ET EX
VIDIOTEX by Jim Greer
Sheridan computer
systems

COFFEE

MULTI-CHANNEL A to D
CONVERSION by
Don MacKenzie.

APPL I CAT ION OF
IHCIWS I N CONTROL
SYSTEMS.

APPLICATIONS OF
MICROS AND SUPPORT
CHIPS. Pierre, Andewe.q
RCA, Field
Applications
Engi n eer ,

COFFEE

HICRO FORM.1
SHORT TALKS

, PR()GHAMrHNG mTH
FORTH.:

INtRODUCTION ro
PACKETI DATA,TRANS
MI SSION USING 'AMATEUR

. I '

RAD 10 by VET NEC
John Langtrea

FOR MORE INFORMATION
CALL FRED PLUTHERO
(416) 389 4070
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