Product
Review:

Photo 1. An example of
the display output of the
Processor  Technology
VDM-1 driving a standard
video monitor purchased
locally. Upper and lower
case output with optional
inverse video lends flexibil-
ity to the system. In this
photograph, the letters in
the inverse video rectangle
do not show. A timing
distortion in the line with
inverse video was found in
the author’s VDM-1, evi-
x dence of which can be
g seen in this photograph,

Processor Technology VDM-1

D Anderson
755 Southmore Dr W
Ottawa Ontario CANADA

Processor Technology’s Video Display
Module for the Altair, IMSAI, and other
Altair compatible machines is of excellent
quality. The board has gold plated fingers,
and solder resist (green lacquer) on both
sides of the board. All component designa-
tions are silkscreened and are easily readable.
The board displays 16 lines of 64 characters
on a standard video monitor or modified
TV.

The board has 48 integrated circuits, in-
cluding 8 91L02As for 1024 bytes of visible
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memory, and a character generator ROM. A
crystal oscillator generates the required fre-
quencies for a standard video signal. Sockets
are provided for all integrated circuits. A
DIP switch is provided to set the board
options.

The VDM-1 has a hardware cursor feature
in its design, controlled by ‘‘cursor bytes”
within the displayed text. A cursor byte is
any byte having the high order bit on. A
cursor byte may contain any character, and
will be displayed in inverse video. That is, if

Photo 2: The VDM-1
shown mounted in the
author’s computer system.
The thick coaxial cable at
the top of the board runs
to the monitor shown in
photo 1.



the display is normally white characters on a
black background, a cursor byte will be
displayed as a black character on a white
background. By setting one position on the
DIP options switch, all cursor bytes, if any,
will blink at about a one second rate.

Other positions on the DIP options
switch cause control characters, such as
STX, DEL, etc, to be blanked. If not
blanked, they appear as strange characters.
Another switch controls the two special
blanking characters: carriage return and ver-
tical tab. If the switch is on, a carriage return
character will automatically blank itself and
all data following it on the line. The vertical
tab character will blank itself and all data
following it in the memory buffer. In both
cases, only the data on the screen is blanked;
the data in memory is left unaltered. If
unused portions of display memory are to be
used as a program segment, this prevents
“garbage” from appearing on the screen.

The 1K static programmable memory
buffer is directly addressable as memory in
the Altair. Displaying data on the screen
involves nothing more than storing data into
the VDM’s memory. Sounds easy, and it is.
The display is essentially instantaneous. The
sample dump program shown in listing 1 is
impressive in that memory is dumped in-
stantly.

The VDM board contains two 4 bit
registers which control the scrolling and
window shading of the display. “What is
window shading?” you ask. Window shading
is the process of blanking a display from the
top down to a specified line. This is per-
formed automatically by simply loading the
window shade register. Scrolling is also easy
and performed the same way. Both registers
are loaded simultaneously by issuing an
output instruction to the board.

This all sounds pretty simple, but it turns
out that a fair amount of software is
required to simulate the operation of a
dumb CRT. This is because a carriage return
and line feed sequence requires that you set
your memory pointer back to the beginning
of the line, add 64 to it, and check that you

Listing 1: A bootstrap loader, modified from Processor Technology's
Teletype bootstrap loader, which allows entry of data in hexadecimal with
instant display on the video output of the VDM-1. The author’s ASCl
keyboard is interfaced through 8080 ports 10 and 11 (hexadecimal), The
VDM-1 control register is interfaced to port 8C. The VDM-] memory in the
author’s system is located at hexadecimal addresses 8800 to 8BFE.
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FITLE 2RONT LOADERZ
9

WY OHG
wink CURSKR  EOU bFH
et1%143 VDM ENJ 88U
wnsC VUMND  ENU 8CH 1 BBUWH + 400
wa VY STACK EQU 40AH
(42201 vT ENU [
Wb CR EOU 13
3
t ENTRY ROOT,SPLY
3
[421007] 31 vnv4a ROOTe  LXI Sr,STACK
[Z1717K] CD3 /i CALL IwIT 3 OINIUTALIZE K8 & viM
(2220 11 vnsy LXI D, v 3 CLEAR SCREEN
woauy JFR MV I AT t VER[ICAL TAR CLZARS Tdk SCR=FN
Bk 12 STAX D
wauC a1 fonn LX1I R AT 3 SET 1LOAD ADNK
5
VIBF 2800 ASHEXT Mv] L.o i CLEAN HOUSE
(220 CD4a3u LOOPTs CALL INB t GFT A RYTH
wAl4 CDaFn% CALL DSPLY ¢ DISKPLAY [T
{
Vot DE3® SRl ‘0 1 CONVERD 1Y RCD
WAy FA2CWA IM ONEwD
emic FEVA CcPI 19
WAE DA23vv Jc DNIT
wazl CoF9 ADI AF9H T CONVERT A—=F DOAxN
w23 29 DOITs  LAD H
wa24 29 )AD H
wvn2b 29 DAD H
wn26 29 DAD H
w27 85 ADD L
w2g &6F MOV LA
wn29 C31 100 Jup Looe
'
wnac FEF® ONEwD: CPIT NFENH t IS IT SPACE?
WI2E C2nF JNZ ASHEX
[ 7 MV A.L 1 GET CHR FRO L
w3l w2 STAX R 1 STORE RYTE
w33 v3 InX R 1 POINT TO HEXT RYTE
B34 C3uEnd JMp ASHEX
i
w31 AF INITT  XHA A 1 SET CTL RITS FOW PIO DDR
@38 D31a ouT 1K
VO3A D311 ouT I1H t INDICATE ALL LINES InPUT
vu3C D38C ouT 8CH i SET vDM CTL
VA 3E JER6 MV 1 A W6H 1 TURN ON DATA REG
vnan D30 nuT 1 AH
042 cy RET
[
43 DBRIA INB1 IN | AH 3 GET SIATUS

|
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An4s E68BA ANI 80H v -DATAsAVAILARLE?
04l CA4300 Jz IN8
BB4A DRI IN I1H 3 GET CHAR IN A
vA4C ESTF ANI TFH 1 DROP PARITY RIT
VO4E co RET

1

1 DISPLAY CHAR IN ACCUMULATOR
VB4F 12 DSPLYs STAX D t DISPLAY 1T
50 13 INX D
0vA5 | ER DSCRSt XCHG
0o52 J65F MY 1 M, CURSR 1 SET UP CURSOR
@54 23 INX H
0255 3648 MV Mo vT 1 SET UP VERTICAL TAR 179 CLEAR SCREEW
057 2B OCX H
©vas8 EB XCHG
L9 F5 PUSH  PSk 1 SAVE CHAR
VA5 A 1A MOV A.D 1 CHECK FOR END (F SCREEN
U5B FEBC cpl VDMND 1 END OF VDM MEMORY?
vesD C26700 JNZ S+14
v6Q 110488 LXI D.VDM $ RESET TO START
0063 Fl POP PSH 1 RESTORE CHAR
v6a C35100 JMP DSCRS
0o617 Fl1 POP PSK 1 RESTORE CHAR
ve68 co RET

)

END
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SYMBOL TARLE

* 21
A 0ov7 ASHEX  On@F R ] BRONT Q3R *
c Vo CR 200D * CURSR @A5F D »wan2
DOIT 2023 DSCRS 4951 DSPLY O04F E Ran3
%1% 2 IN8 2343 INIT A37 L (L]
LOOPT  ©8l1 ] ?Re6 ONEWD  @a2C PSH (721
SP [ STACK w400 VDM 88090 VDMND  @98C
¥T veB
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Listing 2: A hexadecimal memory dump program which displays 256 bytes of
memory formatted 16 bytes per line, 16 lines in all. This program displays
one page starting at the location stored in address 0074 (hexadecimal) and
then waits for a keyboard input before proceeding to display the next page.
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TITLE 7DUMP WEMDRY N SCREEN“

IHES PROGRAM DISPLAYS MEMORY O8N THE SCREEwW, ONE PAGE

AT A TIME. 16 BYIE3 AHE JISPLAYED IN HEX ON EACH LINE.
16 LINES ARE DISPLAYED AT ONCE. REACH LINE REGINS

Al fH I'fE HEX ADDRESS. AFTER EACH PAGE IS DISPLAYED, THE
PROGHAM HALTS INDFFINITELY, UNTIL ANY CHARACTEX

[S TYPED: THEN THE NEXT PAGE IS DISPLAYED.

haven’t exceeded the limit of the memory
buffer. You then must store your cursor
byte, and add 1 to your scrolling counter,
and verify that it has not passed 16. All of
this adds up in memory requirements and
programming time. It might have been better
to have an automatic .carriage return, line
feed sequence handled directly by the
hardware.

Another unusual feature of the board is
that it has a circuit that creates a pulse
approximately four times per second. You
can tie this to the interrupt line or vectored
interrupt bus if you wish to try some real
time programming. Or you can test this
timing pulse by issuing an input command to
the board: Data bit 0 will go high every

e RGBT
ete121g) vDM ENU 880WH
waGR STACK EOU 4904
(24X T N8 ENU P434
22 CR EOU 13

3

3 ENTRY DUMP,BLANK,HINH,CRLF,CLEAR

1

nuIv 31 vnig Lx!{ SPSTACK
(77N 21 Al LX1 H.» + ANDR OF MEMORY TO RE DISPLAYED
v le COCFw DUmps  CALL  CLFAR i CLEAR VDM MEMORY
wa 9 | t6ns LX1 DL YON+6 t POINT TO VDY MEADRY + 6 OFFSET
o IC vwolv DHPGNOT MV [ R,16 $ 16 LINES
vk ic DMLP It MOV AJH 1+ DISPLAY ADDR
ATk CDA4u CALL RINH
wiB2 1) v AL
whB3  CLA4UU CALL RINH
weso CURF#4 CALL RLANK i FOLLOWED RY A RLANK
WAy oE1v MV T Cil6 3 16 RYTES PER LINE
WhBR 1E DMLP2t MOV AM T GeT SYTE TO CONJERI TN HEX
YsC CLA4un CALL BINH i CONVERT TO ASCII HEX
(2213 CURFu CALL RLANK t DISPLAY A BLANK
Y2 23 Inx H t POINT TO NEXT RY[PE TO RE DISPLAYED
w3 b CR >
12242 C281w JNZ nutre t DO ALL 16 RYTES

k]
wav7 COCav CALL CRLF t POINT TO NEXT LINE (N SCREEN
wrYA vS DR R
VYR C2lEun JNZ DMLPIL 3 DO ALL 16 LINES
BAYE C1a3vma CALL Tn8 t WAIT FOR INPUT
WAAL C3190n Jup NUMP+3 3 DN NFXT PAGE

t

H CONVERT ACCUM TO ASCII HEX WHERE D.E POINT
wAA4 5 RInHt PUSH PSwk § SAVE BYTE T/ RE C/NVERTED
VAL 1F HAR 3 SHIFT RIGHT 4 BIfS
(472X} I RAR
VAT \F HAR
WNAS IF HAR
VUAY CDR5 4 CALL BRIm 1 CONVERT TO ASCIIL
YNAC 12 STAX D 1 DISPLAY ASCII BYTE
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YOAD 13 TNX D 3 POINT TO NEXT POSN ON SCREEN
VEAE Fl rOP PsSH t GET ORIGINAL RYTE

WAAF CDRYWH) CALL  BINI 3 CONVERT TO ASCII

wnR2 12 STAX D $ DISPLAY IT

YhH3 13 INX D $ POINT TH MEXT POSN OON SCREEN
WBR4 co RET

CONVERT A RYTE TO ASCII HEX

VURS E60F Inlt  ANI UFR t LOW 4 BITS
VuR7 C630 ADI 48 3 MODIFY FOR ASCI{
wiBY FE3A cPI 58 4 DIGIT #-97
“wAaBKR D8 RC
WORC cobl ADI 7 $ MODIFY FOR A-F
WWRE c9 RET
3
]
H OISPLAY A BLANK
3
218 3E20 RLANK: MV] LY 1 GET A BLANK
wact 12 STAX D 3 DISPLAY IT
wac2 13 INX D 3 POINT TO HEXT POSN ON SCREEN
©vac3 co RET
]
i ISSUE CARRIAGE RETURN LINE FEED FOR VDM
$
wnCca /8 CRLFr MOV AGE t POINT TO NEXT LINE ON SCREEN
“4Cs EoCy ANI @cod
wACcT C646 ADI 0 t LENGTH OF LINE + 6 OFFSET
vuCY 5F MOV E,\A
VACA 3EWG L2 A0
vacc 8A ADC D
wecop 57 MOV D,A
YuCE co RET
3
L} BLANK YDM MEMORY
]
QUCH 1 1pv88 CLEAR: LXI D,vDM t POINT TO VDM BUFFER
¥D2 3E20 MV I A2 * t GET A BLANK
“»aD4 0610 MV 1 B,16 $ 16 LINES
VD6 VE4Q DMLP3t MVvI C.64 ¥ OF 64 BYTES
oaD8 12 DMLP4:r STAX D t BLANK | BYTE
(4709 13 TNX D 1 POINT TO NEXT BYTE IN BUFFER
GUDA () DCR C
YADR c2D8u0 JNZ DMLP4 t DO ALL 64 BYTES
VaDE 25 DCR B

Product; Altair-compatible video display
board.

Manufacturer: Processor Technology.

Price: $199 kit.

Power +8 V/1 A max; +16 V/50 mA

Consumption: typical; —16 V/30 mA typical.

Size: 5.3 x 10.0 inches (13,5 x 254
em) (Altair/IMSA| card cage
dimensions).

Display Size: 16 lines of 64 characters.

Storage Medium: 91L02A low power static
RAMs.

Features: e upper and lower case dis-

Auxiliary Television Monitor.
Equipment Interconnection Cables for
Required: Monitor.

Board Quality: Excellent,
Documentation: Excellent.
Delivery: Slow, 60 days minimum.

Comments: 1. More software required than

VDM-1 SUMMARY

played, as well as many
special characters,

e instant updating of display.

e lacquer protected board
{both sides).

® quarter-second timer on
board.

e scrolling and window-shad-
ing software controlled.

e gutomatic blanking with CR
and VT.

e control characters may be
blanked.

e multiple (optionally biink-
ing) cursors,

To be used with an Altair com-
patible mainframe.

dumb CRT or TTY.

2. Instant update of display.

3. Monitor may not be able to
display very many inverse
video bytes.
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quarter second. Thus if you were scrolling
through a large source program, you could
use this to delay the display on each line in
multiples of a quarter second, without
writing any complicated timing loops.

The documentation provided with the
board is excellent and includes sample
photos of what should be displayed at
various points in the assembly process. An
oscilloscope should not be required, but will
obviously be helpful if you happen to get a
bad chip.

Incidentally, one of several possible
character generator ROMs will be provided,
depending on availability. You have no
choice.

One thing that should be pointed out is
that your video monitor may not be able to
display very many inverse video characters,
as the horizontal sync gets messed up.

Although the board contains its own
on-board horizontal and vertical video con-
trols, it may not be possible to correct the
image. As an example, see photo 1. The
white rectangle on the left of the screen
contains the words ‘“‘inverse video” (they
don’t show up very well in the photo). Note
the resulting slant to the rest of the charac-
ters on that line and on the next. | was
unable to adjust the set or the board to

Listing 2, continued:

VADF C2D6v) JNZ DMLP3
VL2 3Eun MV A,Q
YOE4 D38sC auT 8CH
WRES c9 RET
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END
NO PROGRAM ERRORS

|
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SYMBOL TABLE

* ¥l

A w7 B %) RINI @285
BLANK  0@8BF C @A CLEAR  ©@@CF
CRLF vuc4 D 2002 DMLPI @@TE
DMLP3  ©#D6 DMLP4  2AD8 DMPG()  ©@7C »
E 212K ] H o4 INB nA43

M noos Psn 2206 sP %096
vDM 8800

R

eliminate the problem. In summary, the
ProTech VDM board is well worth the
money. Expect a minimum of 60 days’
delivery, but don’t hold your breath. De-
mand for this product is brisk. Incidentally,
video monitors can be purchased from audio
visual supply dealers for $150 or so. An
appropriate connector from the board’s
cable to the set can be obtained at Radio
Shack.m

§ INITIALIZE VDM

BINH

DMLP2
DUMP

L
STACK

$ DO ALL 16 LINES

OBA4
02D
Q38R
@376

[
0402
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