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PROCESSOR TECHNOLOGY CORPORATION

VDM-1 VIDEO DISPLAY MODULE SECTION I I

2.1 ASSEMBLY TIPS
1.

b l e t h e VDM-1.
Scan Section I I in i t s e n t i r e t y before you s t a r t to assem-

c o r r e c t l y .
IONS IN THE ORDER GIVEN.

IT IS IMPORTANT THAT YOU FOLLOW THE STEP-BY-STEP INSTRUCT-

a set of parentheses.
comple te them. T h i s w i l l m i n i m i z e t h e c h a n c e s of o m i t t i n g a s t e p or
c o m p o n e n t .

( T h s e a i d s a re designed to assist you in correctly instal l ing the com-
p o n e n t s . )

a . 

n e a r t h e l o c a t i o n of i t s i n s t a l l a t i o n .
b. A a l a n a ched on the board into so( I n a s -

F a n e   t h e   r e a s   1 0 w h i c h   s p e c a r d e   c o m p o n e n   s a f e   2   d a t e a )
c . 9 0 . 5 k   a n d   7 4 0 6 ,   t o r   e x a m p l e )   E r   e a e n   o m p o n e n t   a s e   t n -

cluded o n the assembly drawing near the l oca t ion of i t s
i n s t a l l a t i o n .

To s implify reading r e s i s t o r values a f t e r i n s t a l l a t i o n , in-

6. I n s t a l l d isc capaci tors as close to the board as possible.

m t h e n t e   o f   t h e   o p o u n d o n   t h e   m a t i n g   s u l   a c e s   o r   b e t h   t h e   h e a t - g e n d
era t i ng component and the hea t s ink sur face which i t will contact. T h e n

a s s e m b l e a s d i r e c t e d .

for help if needed.Should you encounter any problem during assembly, c a l l on us

2 . 2 ASSEMBLY PRECAUTIONS

R e v A I I - 1





PROCESSOR TECHNOLOGY CORPORATION

VDM-1 VIDEO DISPLAY MODULE SECTION II

6. Volt-ohm meter
7. Oscilloscope (optional)
8. IC tes t c l ip (optional)

2.4 PARTS AND COMPONENTS
Check all parts and components against the "Parts List"

siante reter to rigue 2e.If y o u h a v e d i f fi c u l t y i n i d e n t i f y i n g a n y p a r t s by

2.5 ORIENTATION
The heat sink area (large foil area) will be located in the

u p p e r r i g h t h a n d c o r n e r o f t h e b o a r d when t h e e d g e c o n n e c t o r i s po-
sitioned a t the bottom of the board. In t h i s p o s i t i o n , the compo-

note enront sue ene beata 1s facing up. subsequent position .
2.6 ASSEMBLY-TEST PROCEDURE

Rafer to assembly drawing in Section IV.
CAUTION

THIS DEVICE USES SEVERAL MOS INTEGRATED
CIRCUITS WHICH CAN BE DAMAGED BY STATIC

HANDLE MOS IC

WEAR COTTON, RATHER THAN SYNTHETIC,
CLOTHING WHEN HANDLING THESE ICS.

( ) S t e p t . I n s t a l l sockets in loca t ions ICl through IC48. E a c h
s o c k e t s h o u l d be i n s t a l l e d w i t h i t s e n d n o t c h o r i e n t e d a s i n -
d i ca t ed on the assembly drawing. Avoid c r e a t i n g solder
b r i d g e s b e t w e e n p i n s a n d t r a c e s .

( ) S t e p 2 . I n s t a l l e l (2N2907) in Area G-2. The e m i t t e r l e a d
( c l o s e s t t o t a b on c a n ) i s o r i e n t e d toward t o p of b o a r d and
t h e b a s e lead to the l e f t . Push s t r a i g h t down on t r a n s i s t o r
u n t i l it is s topped by t h e l eads . Solder and t r im.

( ) S t e p 3. I n s t a l l a l l r e s i s t o r s i n n u m e r i c a l o r d e r in t h e i n -
dicated locations. Bend leads to fi t distance between mount-
ing h o l e s , i n se r t , p u l l down snug to board, bend leads out-
ward on solder (back) s ide of board, so lde r and trim.

R e f e r t o f o o t n o t e s at t h e e n d o f t h i s s t e p b e f o r e i n -
s t a l l i n g fl a g g e d (*, **, #, ##, @ or @@) res i s to r s .

I I - 3
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VDM-1 VIDEO DISPLAY MODULE SECTION I I

C e r a m i c D i s c
C a p a c i t o r

0.1
25V

T r a n s i s t o r
TO-18 Package (Metal Can)

T r a n s i s t o r
TO-92 Package ( P l a s t i c )

ст
у
т
н
ін
и

100
 M

FD
, IS

VD
C T O ME 100V

Mylar Tu b u l a r
C a p a c i t o r

POSITIVE (+) LEAD

Dipped Ta n t a l u m
E l e c t r o l y t i c Capaci tor

R e g u l a t o r IC or( p o w e r   I r a n s i s t o r   ( 1 0 - 2 2 0 )

E l e c t r o l y t i c
C a p a c i t o r

( v e r t i c a l m o u n t )

ODMTACON

Meta l F i l m 1%
P r e c i s i o n R e s i s t o r

4021

7021 2

GOLD
RED:

PIN 14$

PIN 1

NOTE: PIN 1 MAY BE INDICATED
BY CORNER DOT O R

C U T - O U T .

2 2 0 0 b
Carbon F i l m R e s i s t o r Dual I n l i n e P a c k a g e (DIP) IC S o c k e t

5% (gold), 10% (silver) (8,14,16,24 or 40 p ins )

F i g u r e 2 - 1 . I d e n t i fi c a t i o n of c o m p o n e n t s .
I I - 5
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VDM-1 VIDEO DISPLAY MODULE SECTION I I

# Leads a t bottom o f board (toward edge connector) must not short
t o one another.

## Instal l parallel to board with thumb wheels at top edge of
board. Check for solder b r idges to ground plane a f t e r ins ta l la -
tion.
Take care that R35 and R36 leads do not short.

a a Check for solder bridges af ter installation.
( ) S t e p 4 . Install all capacitors in numerical order.stet down sate to board cend seans outacose der toat

side of board, solder and trim.

NOTE
Disc capaci tor leads a r e usua l ly coated
with wax during the manufacturing pro-

After inserting leads through theF a i   t e   p o l e e   o f   a n g   l a e   p a n b o r   a n d
and install.

R e f e r t o f o o t n o t e s a t t h e e n d o f t h i s s t e p b e f o r e i n -
stalling flagged (*, ** , @, aa, # o r ##) capacitors.

LOCATION AREA VALUE (UFD) ТУРЕ
C1* A-1,2 100
C2 A-2,3 .1
C3 A-2 . 1
C 4
C5
C6
C7*
0 8 *
C9*
C10
C11
C12
C13
C14
C15
C 1 6
C17
C18
C19
C20
C21**
c22@
C23
C24

A-8
A-8
A-9
A-9,10
B-1
B-5
B - 8
B-10
C-2
C-4
C-5
C - 9
D-1
D - 2
D - 2
D-3
D-4
D-5
D-9

pfa
.001

E l e c t r o l y t i c
Disc
D i s c
Disc
Disc
D i s c
Tantalum, dipped
Tantalum, dipped
Tantalum, dipped
Disc
Disc
D i s c
Disc
Disc
Disc
Disc
D i s c
Disc
Disc
Disc
Disc
Disc
Disc
D i s c

エ エ - 7
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VDM-1 VIDEO DISPLAY MODULE SECTION I I

( ) S t e p 8. I n s t a l l IC49 (340T-5.OV or 7805 ) in Area J - 1 , 2 , 3 .
P o s i t i o n IC49 on h e a t s i n k a n d o b s e r v e how t h e l e a d s must be
bent to fi t the mounting holes . No te t h a t t h e c e n t e r l e a d
(3) m u s t b e b e n t downwards a t a p o i n t a p p r o x i m a t e l y 0 . 2 i n c h e s
f u r t h e r f r o m t h e b o d y t h a n t h e o t h e r leads. B e n d t h e l e a d s
s o t h a t n o c o n t a c t i s m a d e w i t h t h e h e a t s i n k w h e n I C 4 9 i s
fl a t aga ins t the sink and i t s mounting hole is a l igned with
the h o l e in the s ink .t h   a s s e m b l y   t h p   s i o n   p a g e   1 1 - h e   a s t e n   0 0 9 9   t o   s i n k   u s t n g
( s o i d e r y   i d e   o k   b o a r dlockwasher and nut .

F a s t e n IC49 t o s i n k u s i n gInsert screw from back
S o l d e r a n d t r i m l e a d s . (See F i g . 2 -2)

R e v A

Figure 2-2. Heat sink and IC49 ins ta l la t ion.
( ) S t e p 9 . I n s t a l l IC50 i n A r e a A-9. (See d e t a i l d r a w i n g on

component l o c a t i o n d i a g r a m . ) I n s t a l l I C 5 0 w i t h fl a t f a c i n g
l e f t . Bend c e n t e r l e a d b a c k t o fi t i n t o m o u n t i n g h o l e .
s t r a i g h t down un t i l the IC is stopped by i t s l eads .

Push
S o l d e r

a n d t r i m l e a d s .

( ) S t e p 10. I n s t a l l c r y s t a l Yl in Area D - 1 , 2 . ( S e e d e t a i l d r a w -
ing on component l o c a t i o n d i a g r a m . )

( ) I n s t a l l Yl s o t h a t it l i e s fl a t a g a i n s t b o a r d a s shown
(case at top of board), solder leads and t r im. U s i n g a
p i e c e of e x c e s s c r y s t a l l e a d , g r o u n d t h e c r y s t a l c a s e a s
i n d i c a t e d in t h e d e t a i l d r a w i n g . F i r s t s o l d e r o n t h e
back s i d e of b o a r d . Then s o l d e r t h e l e a d t o t h e c r y s t a l
c a s e . (See CAUTIONS on Page I I - 1 0 . )

I I - 9
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( ) S t e p 14 . Install coaxial cable in Area A,B-1. (See Figure
2-3 for detai ls on how to prepare cable.)
( ) Strip away approximately I"" of the outer insulation to

e x p o s e t h e s h i e l d . Unbraid shield, gather and twist into
a s i n g l e l e a d .

CAUTION
WHEN PREPARING AND INSTALLING SHIELD,
BE SURE BITS OF BRAID DO NOT FALL ON-

T R O - T - F I D   S H R T   C T E C U T S   C R E A T E
Shield →8 5 9

Inner Conductor" D r O u t e r   I n s u l a t i o n
1 / 4 " →

14"

Figure 2-3. Coaxial cable preparation.
( ) Insert inner conductor in indicated mounting hole, solder

a n d t r i m . S o l d e r s h i e l d t o g r o u n d p l a n e a n d t r i m . I n -
s t a l l t i e w r a p a s shown.

CAUTION

AND FALL ONTO THE BOARD AND CREATE

USE AN ADHESIVE SUCH

NAIL POLISH. DO NOT USE WATER BASE
ADHESIVES.

( ) Step 15. I n s t a l l DIP Swi tch i n Area B-1,2.
Switch No. I is at left end of pad.

P o s i t i o n i t s o

I f a 7 - p o s i t i o n (14 pin) switch
is supplied, remember t h a t Switch No. 7 is not used.

NOTE

The f u n c t i o n o f t h e DIP s w i t c h e s i s
d e fi n e d i n S e c t i o n I I I o f t h i s m a n u a l .

I I - 1 1
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Check Point Area

D-3,4

Waveform

14.31818 Mouseue nere:( ) 1C19, Pin 3

( ) IC20, Pin 12

( ) IC15, Pin 6

(1 ICT, Pin 8

( 1 IC16, Pin 9

( ) IC25, Pin 12

B-5

c-6

B-3

C-7

4v,
280ns

GND!

80008

+7-60008
3.3ms

420ns

64us-

-839us

13.3 ms

- 4us
E- 3 60us

-0.7 ms
( ) IC25, Pin 10 E- 3 - 15.5ms

Rev A

Figure 2-4. VDM-1 Timing Waveforms.

II-13
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VDM-1 VIDEO DISPLAY MODULE SECTION I I

I f o p e r a t i o n i s n o t a s d e s c r i b e d a f t e r

and correct the cause.
If the synchronization c i rcu i t s are operating correctly,
proceed to Step 20.

( ) Step 2 0 . Install the following ICs in the indicated loca-
tions. Observe the same general instructions given in Step 16.

IC NO. AREA TYPE

(
IC3 A-4,5 74166
IC4* A-6,7 MCM6575,6576 or 6574
IC5 A-8 74LS175
IC6 A-9 74LS175

( ) IC17 C-8 74LS175
*MOS devices. Refer to CAUTION On
Page II-3.

C A U T I O N   그

ON VDM-1 BOARD.
CAUTION 2

IC4 IS A CERAMIC PACKAGE AND FRA-
GILE. USE AN EVENLY DISTRIBUTED,
EASY PRESSURE WHEN LOADING IC4.

CAUTION 3
PIN 1 ON ICA IS INDICATED BY A
RAISED BUMP ON TOP OF THE IC.
TAKE CARE TO LOAD IT CORRECTLY.

( ) S t e p 2 1 . Check video circuits and character generator (ICA).

•
P i n 4 of IC7 ( A r e a B - 3 ) t o p i n 1 of IC8 ( A r e a B - 4 , 5 )

II-15
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VDM-1 VIDEO DISPLAY MODULE SECTION II

Figure 2-4. Video circuit check: SW2 & 5 ON, SW1,3,4 & 6 OFF.

F i g u r e 2-5. Video c i r c u i t check:
I I - 1 7

SWI ON, SW2 OFF.
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IC NO: AREA TYPE
IC26 & 27* E-4,5 4029
IC28 E-6' 74L$157
IC29 E-9 8131
IC31 & 32* F-4,5,6 4042
IC33 & 34 F-8,9,10 74LS08
IC35 G-3 74L500
IC36 G-4,5 74L504
IC37 G-5,6 8836 o r 8T380
IC38 & 39 G-8,9,10 8097 or 8197

74LS10
IC41 thru 48*1 s   C o u e   e t   c a r t o s   o n   P a g e   9 - 391L02 or 21L02

SECTION II

A15 Ald
0 0 0 0 0 0 Y

GND Area E - 8 , 9

• 

IC29

Figure 2-8. VDM-1 address jumpers, "standard" address assignments.
Should you wish to set your v m - l for other than the "stand-
ard" address assignments, proceed as follows: (Refer to
Figure 2-9.1

(sa. Dole do most always zeroy form (ADRA-7).
(12. Noite d i s i t mendy elde addresses naryaceform (ADRID-15) d i r e c t l y below p o r t address.

bit 15 below bit 7, b i t 14 below bit 6 and so forth.
( ) 3. Connect a d d r e s s s e l e c t i o n j u m p e r s in Area E - 8 , 9

a c c o r d i n g t o t h e f o l l o w i n g r u l e s :

a . If b o t h b i t s in a c o l u m n ( b i t s 6 and 14, f o r
example) are "1", no jumper is installed.

I I - 1 9
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Install 9-inch length of 8-conductor ribbon cable

( ) To insure correct terminal-to-terminal interconnection,
make a fold midway between the cable ends t o form a n in-
verted V. Figure 2-10 clearly i l l u s t r a t e s th i s technique.

• Fold cable over to
make inverted v

Approx.
3-7/8"

6 7 5 0 1 2 3 4 FRONT (COMPONENT)
SIDE OF BOARD 6 7 5 0 1 2 3 4

Jl Pads (Area A-10) J1 Pads (Area J,H-10)

Figure 2-10. 8-conductor ribbon cable installation.
2.7
2.7.1

FINAL TEST PROCEDURES

VDM-1 DIP Switch Settings

( ) Set Switches 2, 3, 5 and 6 to ON.
( ) S e t S w i t c h e s I a n d 4 t o OFF.

NOTE

(white on black background), non-
blinking cursor, and unblanked
control characters.

2.7.2 VDM-1 Installation

CAUTION
NEVER INSTALL OR REMOVE VDM-1 WITH
COMPUTER POWER ON.

II-21
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should be displayed. Try var ious combinations of Sense
Switches 4 through 7. As each switch i s changed, the
display should appear to move up and down the screen with

The fi r s t line on d i sp l ay, r e -

( ) After becoming f a m i l i a r with how Sense Switches 4 through
the sent he dipay, i s taten combin tani at alenthe Sense Switches.
t h e v a r i o u s ways i n w h i c h " s c r o l l i n g " c a n b e p e r f o r m e d .

ADR
BIT
NO.

5

F i r s t D i s p l a y e d
S c r e e n P o s i t i o n

VDM-1 Sta tus Port Bit Functions

4 3 2 1

Beginning Display Line
A b s o l u t e A d d r e s s

VDM-1 Port Address
(C8 Hex "Standard" )

VDM-1 A d d r e s s A l l o c a t i o n

ADR
BIT
NO. 1 5 2 4 / 0 1 2 / 1 2 / 2 5 / 9 1 0 2 1 6 / 5 1 - 1 2 / 2 1 2 1 2 7

VDM-1 Card Address D i s p l a y e d C h a r a c t e r
( C C Hex "Standard" ) A d d r e s s

Display Line
A d d r e s s

NOTE: Character addresses always correspond to actual
Depending on s t a tusp o r e   c o n t r o l   w o r d ,   t h e   l i n e   a d a r e s s   m a y   o r   m a ynot correspond t o the screen position.

Figure 2-11. VDM-1 status port bit functions and address allocation.

2.7.5 Hardware-Software Function Test

This test checks all VDM-1 hardware-software functions.
( ) Enter following program in to computer memory beginning

at a d d r e s s zero.

II-23
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1. The fi r s t charac ter in the fi r s t d i sp l ay line i s
blanked t o i d e n t i f y the fi r s t l i n e in the d i s p l a y.

2. The VI control charac ter (character position 53) in
the second display l i n e i s blanked to permit a CR
b l a n k i n g t e s t .

3. The CR c o n t r o l c h a r a c t e r (character p o s i t i o n 51) in
t h e f o u r t h d i sp lay l ine is blanked to permit a VT
blanking t e s t .

NOTE

DIP S w i t c h e s l and 2 s h o u l d n e v e r
be on a t the same time.

( ) R e t u r n DIP S w i t c h 1 t o OFF a n d S w i t c h 2 t o ON i n t h a t
order.

( ) S e t DIP S w i t c h 3 t o OFF a n d S w i t c h 4 t o ON i n t h a t o r d e r .
The e n t i r e d i s p l a y shown i n F i g u r e 2 - 1 2 s h o u l d bl ink.

NOTE
D I P S w i t c h e s 3 a n d 4 s h o u l d n e v e r
b e o n a t t h e s a m e t i m e .

( ) Return DIP Switch 4 to OFF and Switch 3 to ON in t h a t
order.

The d i s p l a y shown in F i g u r e 2 -13 s h o u l d a p p e a r on t h e
s c r e e n .

Rev. A

blanked o u t .

tion in the tourth display line and blanks out the re-
mainder of the screen.

I I - 2 5
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"1:(zyxwvutsrgponmik jihgfedcba'-̂ IN 2YXAVUTSROPONMLKJIHGFEDCBAR
P > = < ） ・ 9 8 7 6 5 4 3 2 1 0 / . = ， + * ） （ * 8 2 5 4 ！

zuxudutsrogonmik jungreocoa -
?) =<;: 9876543210/.-, +*) (*875t"!

NOZIXWYUTSROP

Figure 2-13. Control character and text (VT-CR) blanking
(6574 character genera tor ) •

itzyxwvutsrgponmik jihgtedcba -INZYXAVUTSROPONMLKJIHGFEDCBAE
7 ） = ＜ ； ： 9 8 7 6 5 4 3 2 1 0 / . - ， ＋ ＊ ） （ ” 8 2 5 7 ” ！ B R 5 E 8 S 1 8 - 1 0 x 9 0 0 9 ⽇ 9 9 4

F i g u r e 2 - 1 4 . Text (VT-CR) blanking (6574 character generator).
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from the 60 Hz. standard. If ob jec t ionab le , increase the va lue of
r e s i s t o r R34 which i s in s e r i e s w i t h t h e VPOS c o n t r o l .

To convert for 50 Hz., perform these s t eps :
(1 Locate IC8 on the componant side legend. Fina

Using a one-eighth inch long piece of small bare
wire, such as a r e s i s t o r l e a d clipping, solder a
jumper between pins 5 and 4 (ground) a l so on IC8.

2.7.8 Modification for Vectored Interrupt Systems.

d i t i o n a l s t e p s .

VDM-1 t o the V I (vectored interrupt) bus pins. Refer to the as-
sembly drawing in Section IV of t h i s manual.

( ) Near IC 18, fi n d the two pads marked Al and PDBIN on

( )

( )

( )

T h e   L a c e   w h i c h   c o m e d   S h e s e   p a d s   o n   t h e   s o l d e r   i n d
S h a s p   k n i t e   o f   S o r i b e   p o i n e r   e   t h a t   t h e r e   i s   n e   c o n -
t i n u i t y .

Using t h e same procedure, c u t t h e "y"-shaped t r a c e
near IC35 a t t h e p o i n t shown by t h e a r r o w on t h e as-
sembly drawing.

Using the 24-gauge wire supplied with t h i s k i t , in-

t h e   a s s e m b l y   d r a w i n   ,   t h i e h   I s   c o n n e c t e d   t o   p i n   4 7   o f
the S100 connector, and the pad marked Al near IC18.
Solder the jumper a t both ends and trim the leads.

Ins ta l l a similar jumper wire between the pad marked
PDBIN near IC18 and the pad marked A2 near IC35.

Rev A I I - 2 9
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3.1 THEORY OF OPERATION

The VDM-1 c a n be broken down into e ight funct ional sections:
cuming, synchronicotia coate in eroe, horate followatt dis-
cussions, refer to the VDM-1 schematic diagram in Section IV.
3 . 1 . 1 Timing

Two i n v e r t e r g a t e s ( I C 1 9 ) - - c o n n e c t e d a s a h i g h - g a i n non-
inver t ing a m p l i fi e r - - a n d c rys t a l Yl form a c r y s t a l - c o n t r o l l e d 14.318
MHZ DOT CLOCK. T h i s f r e q u e n c y d e fi n e s t h e p e r i o d of one d o t i n a
c h a r a c t e r d i s p l a y m a t r i x . DOT CLOCK i s applied to a binary counter
(IC20) which is p rese t to c o u n t seven to d iv ide DOT CLOCK by nine.
Iwo 1.5 MHz Outputs are supplied by IC20: LOAD CLOCK and CHARACTER
CLOCK. The former i s a low-act ive s ignal of one DOT CLOCK dura t ion;
the l a t t e r is a square wave tha t i s high and low for four and fi v e
DOT CLOCK p e r i o d s r e s p e c t i v e l y . Bo th t h e LOAD and CHARACTER CLOCK
l o w - t o - h i g h t r a n s i t i o n s occur s y n c h r o n o u s l y t o t h e same DOT CLOCK
t r a n s i t i o n .

b i n a r y c o u n t e r s .

h o r i z o n t a l t i m i n g at 64 u s e c (102 x 628 n s e c = 64 u s e c . ) "
"At the s t a r t of each hor izonta l scan l i n e , IC22 counts from

11 to 15 and enables IC21 for one count. IC22 t h e n c o u n t s 0 t o 15 and
e n a b l e s IC21 for a s e c o n d c o u n t . The s e q u e n c e c o n t i n u e s t h r o u g h fi v e

m o v e n E   c o u n e   ( b i n a h y   2 0 . *   P a u s ,   p i r s   9   a n d   s   o f   1 0 2 5   a r e   h i g h ,   a n d i t ss e v e n t h c o u n t ( b i n a r y 10 . )
p i n 6 o f IC15 g o e s l ow. This low loads 11 in to IC22 and 3 i n t o IC21

t h i s d i s p l a y, and the fi f t h c o u n t of IC21 (binary 8) d e fi n e s the
r ight -hand margin of the d i s p l a y. "

The o u t p u t s of IC22 p r o v i d e t h e four lower a d d r e s s b i t s o f
the character pos i t i on on display.

The former is used to generate hor izonta l syn-C h r o n i z a t i o n   s i g h a i s ,   a n d   c h e   L a t t e r   d e f i n e s   t e e   s e a r t   0 2 0 a   h o r   1 2 o n t a 1
s c a n l i n e .

On c o u n t 7 of IC21, the output of NAND gate IC15 a l s o enables
IC2, t h e s c a n d i v i d e r . IC2 c o u n t s t h e h o r i z o n t a l s c a n l i n e s t h a t
m a k e u p a row of c h a r a c t e r s a n d s u p p l i e s t h e l i n e n u m b e r t o t h e c h a r -
a c t e r g e n e r a t o r ROM, IC4.
s c a n l i n e in t h e row.

IC2 i s preset to count 15 for the fi r s t
Wi th t h i s l i n e c o u n t , t h e c h a r a c t e r g e n e r a t o r

provides a blank spacer line between the preceding and c u r r e n t charac-
t e r r o w s . IC2 t h e n c o u n t s from @ t o l l l i n e s . At t h e end o f t h e i l t h
count, a decoder comprised o f IC14 and 7 suppl ies a load pulse to I C
which r e s e t s it t o coun t 15.
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l a t t e r i s generated by the s c r o l l i n g c i r c u i t r y and d e fi n e s the
START DISPLAY may

i n d i c a t e a VT c o n t r o l c h a r a c t e r .

t i m i n g i s a l s o c r i t i c a l .used to insure caneecation, two D-type flip-flops in IClY are

(IC5 and 6) .

r ide any o the r high inpu ts .

Ou tpu t s from t h e VT and CR fl i p - fl o p s (ICIO) a re the other
two inputs to IC9. VT an d CR a r e a c t i v e ( l o w ) f r o m t h e fi r s t LOAD
CLOCK d u r i n g which e i t h e r c h a r a c t e r is p r e s e n t in the d a t a l a t c h .
This assumes the CR/VT option i s enabled. Both the VT and CR flip-
fl o p s a re s e t inact ive during SCAN ENABLE. Thus, the blanking
e f f e c t o f VT a n d CR l a s t s f r o m t h e c h a r a c t e r f o l l o w i n g VT o r CR t o
t h e e n d of t h e c h a r a c t e r row.

The VT and CR blanking s i g n a l s a re gene ra t ed by I C l l , IClO,I C 6 and t h e i r a s s o c i a t e d c i r c u i t r y . I n o r d e r t o e n a b l e a n o u t p u t
from I c l l ,T r o g r o u n d e d   w i t h   s u s   a n d   6 ,   E h e   o u t p u t   5   1 e t   i s a t s a b i e d   E o p i e
s e l e c t t h e VT/CR o p t i o n . Otherwise pin 6 wil l be a c t i v e (high)
when IC14 decodes a c o n t r o l cha rac t e r i n the output of the da ta
l a t c h ( b i t s 5 and 6 a re zero).l a c o d e   s   i t   t r o d   C h a r a   t e r   ( b i t   3   z e r o   a n d   b i t   4   h i g h   w h e n   P R E
BLANK i s inac t ive (high). Pin 5 i s a c t i v e when DISPLAY i s a c t i v e

DISPLAY is low during a l l v ideo d i sp lay times. W i t h I C l l

r e s p e c t i v e l y .

The CR output of I C l l (Pin 10) r e s e t s the CR fl i p - fl o p (IC10)
ac t ive a t the end of the CR control c h a r a c t e r. VT fl i p - fl o p ( IC lO)
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F i g u r e 3 -1A. MCM6574 p a t t e r n .

is gated high through IC14 when BLINK i s low. (BLINK) i s h e l d l ow
when t h e b l i n k o p t i o n i s not s e l e c t e d . ) The o u t p u t o f IC14 i s i n
turn g a t e d w i t h the v i d e o output o f IC3 in IC12, an exclus ive
g a t e . I C 1 2 t h u s i n v e r t s the video i f the output o f ICl4 is high,
and no i n v e r s i o n t a k e s p l a c e if t h e o u t p u t of IC14 i s low.

3 .1 .6 Video Circui t

The v i d e o s i g n a l , i n c l u d i n g t h e c u r s o r , i s g a t e d t o swl and
2 by IC7 in t h e a b s e n c e o f a n y b l a n k i n g s i g n a l s a t t h e o t h e r t h r e e
i n p u t s to IC7. Wi t h Sw2 c l o s e d , v i d e o a n d COMP SYNC a r e a p p l i e d
through two i n v e r t e r s in ICl t o a r e s i s t i v e mixer, Ri through R3.This mixer has a 75-ohm o u t p u t impedance. The two s i g n a l s a r e
mixed to meet EIA composi te v i d e o s i g n a l requirements and c o u p l e d
t o t h e o u t p u t by c l . I f only SWl is c losed, a n o t h e r i n v e r t e r i n
I C l i n v e r t s t h e v i d e o s i g n a l t o p r o d u c e a r e v e r s e ( b l a c k o n w h i t e )
d i s p l a y .
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F i g u r e 3 -1C . MCM6576 p a t t e r n .

S i n c e IC27 r e l o a d s t o i t s p r e s e t v a l u e at t h e l i n e for w h i c h
t h e window s h a d e e n d s , the d i sp lay may be s c r o l l e d up or down by
i n c r e m e n t i n g o r d e c r e m e n t i n g t h e row n u m b e r. I n c r e m e n t i n g o r d e c r e -
m e n t i n g t h e number i n IC32 v a r i e s t h e window s h a d e d u r a t i o n . Doing
t h e same t h i n g t o t h e number i n I C 3 1 , in t h e a b s e n c e of w i n d o w s h a d e
b l a n k i n g , c a u s e s t h e d i s p l a y t o s c r o l l .

3 . 1 . 8 Compu te r I n t e r f a c e

IC29 compares the address b i t s , ADRIP t h r o u g h ADR15 w i t h two
p o s s i b l e binary comparison numbers. T h e s e n u m b e r s a r e s e t w i t h t h e
X,
p a r i s o n number,1 s o n   n u m b e r ,   w h i c h   t e a t e s   t o   t h e   p a g e   n u m b e r   t o   w h i c h   t h e   s c t e e nwhich r e l a t e s to the page number to which
m e m o r y responds, i s g e n e r a t e d when there is no input on SINP or SOUT.
The other i s generated when e i the r o f these i n p u t s i s p r e s e n t and
represents the s ix high-order b i t s o f the I / 0 p o r t address t o which
t h e s t a t u s p o r t r e s p o n d s . N o t e t h a t t h e c i r c u i t r e q u i r e s t h a t t h e
two l o w - o r d e r b i t s o f t h e I / 0 por t a d d r e s s a l w a y s be z e r o .

During PSYNC, when D2 i s low, IC29 compares i t s inputs and
t h e two c o m p a r i s o n numbers. An i n t e r n a l l a t c h i n IC29 r e t a i n s t h e

I I I - 7
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can thus test the timer status by looking for a high on DID. This
allows a s low scroll r a t e without r eq u i r i n g complex t iming rou t ines
in the CPU.

T h i s f e a t u r e i s u s e d i n s o f t w a r e w h i c h

3.2 SWITCH SELECTABLE OPTIONS
The VDM-1 has several switch-selectable operating features.

s o r ,   a n d   s w s   a n d   c o n e t o t   t h e   t e x e   a n d   e i   s o l   C h a r a c t e r   b l a n k i n g

(Table 3-1 w i l l be found on Page I I I - 1 0 . )
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LOADING DIP (DUAL IN-LINE PACKAGE) DEVICES

Mosy DIl device have their lead y real so t rehey can not be dropped straight into the board.
" Orien the device pree. ly Pare numbicated by a clock is from dot on the top surfire of
(2) Insert the pins on one side of the device into their holes on the printed circuit card. Do not

press the pins all the way in, but stop when they are just starting to emerge from the opposite
side o f t h e ca rd .

(3) Exer a sideways pressure elo he bend being sto devine by enment with its holes
in the printed circuit card and insert them an equal distance, until they begin to emerge.

(4) Press the device straight down until it seats on the points where the pins widen.
(5) Turn the card over and select two pins at opposite corners of the device. Using a fingernail or

a pair of long-nose pliers, push these pins outwards until they are bent at a 45 degree angle to
the surface of the card. This will secure the device until it is soldered.

SOLDERING TIPS

(1) Use a low-wattage iron - 25 watts is good. Larger irons run the risk of burning the
printed-circuit board. Don't try to use a soldering gun, they are too hot.

(2) Use a small pointed tip and keep it clean. Keep a damp piece of sponge by the iron and wipe
the tip on it after each use.

(3) Use 60-40 rosin-core solder ONLY. DO NOT use acid-core solder or externally applied fluxes.Use the smallest diameter solder you can get.
NOTE: DO NOT press the top of the iron on the pad or trace. This will cause the trace to
"lift" off of the board which will result in permanent damage.

(4) In soldering, wipe the tip, apply a light coating of new solder to it, and apply the tip to both
parts of the joint, that is, both the component lead and the printed-circuit pad. Apply the
solder against the lead and pad being heated, but not directly to the tip of the iron. Thus,when the solder melts the rest of the joint will be hot enough for the solder to "take," (i.e.,
f o r m a c a p i l l a r y film).

(5) Apply solder for a second or two, then remove the solder and keep the iron tip on the joint.
The rosin will bubble out. Allow about three or four bubbles, but don't keep the tip applied
for more than ten seconds.

(6) Solder should follow the contours of the original joint. A blob or lump may well be a solder
bridge, where enough solder has been built upon one conductor to overflow and "take" on
the adjacent conductor. Due to capillary action, these solder bridges look very neat, but they
are a constant source of trouble when boards of a high trace density are being soldered.
Inspect each integrated circuit and component after soldering for bridges.

" To remove solder breed it he touse a yasemesolder
printed circuit traces until the lump of solder becomes thin enough to break the bridge.
Braid-type solder remover, which causes the solder to "wick up" away from the joint when
applied to melted solder, may also be used.

Rev. A A I I - 1 © Processor Technology Corp.
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2 ½

Ivss
1 of 6 identical units;

MCM6574, 6575 or 6576

R53224
R S 2   2 3
A S 1   2 2
R S 0 2 1
06 >20
04→19
0 2 ⽇ 1 8
0 0 ⼜ 1 7
A 1   1 6
A O   Z 1 5

N.C. M14

AO 150
A1 160
A2 120
A3 1 1 0
A4 90
AS 80
AG 4 0

Memory
Matrix
(8064) outpus

020 D6

05 05
-019 DA
-06 D3
018 D2
-07 01

-017 DO

VCC - Pin 2
VDD = Pin 3
Vss = P i n 1 3

VBB - Pin 1
1 2 5 %

74L500

Shift
Control
Matrix

Blank ing
Matrix

Matrix
s e l e c t

210220230240

See Section I I I for complete p a t t e r n s of these generators.

74LS02

尚 尚 尚 尚 為 尚 尚 尚 尚 尚 向 尚 局 觉 ，

# บ บ บ บ บ

positive logic:
Y - A+B
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74LS04 7406

APPENDIX II I

D D Do.

Da Da Da

尚 尚 尚 尚 尚 尚 问
D D D O

positive logic:

74L508 74L510

ต ก บ $ บ % บ ต ก   & า

+ 0 0 0 9 9 9 0 9 า 9 9 0 9

positive logic:

74LS20 7 4 L S 8 6
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74LS132
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74LS163 and 93L16

O U T P U T S1AL

1 8 回

2 0 다
28 Б-
2 @

GNO D

CO ENABLE LOAD

LOAD =

E N A B L E

74LS138

6
⼼

回

positive logic: Y -AB

ต ค อ ต ต อ $   %
O U T U r a

回 v c c
可 圆 。

1 2   4 4

回 ~ DATA INPUTS

INPUTS
ENABLE SELECT
61 G2° C 8

ス
 L 

H
 

H
 

H
 

H
 

H
 

H

< 
x

L L 
T 

H

x
x

J
I

J
I

J
I

T
I

I
I

I

•G2 - G2A + G28
M - high levei. L - low level. X - irrelevant

Doloro

E D . ' o n

OUTPUTS
YO Y1 Y2 Y3 YA Y5 Y6 Y7

T
I

T
I

J
I

I

N
I

T
T

J
I

I
I

T

エ
 エ

 エ
 エ

 エ

Г л а ' 'Do

Leo "Do

Do
D a J'''ore
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74LS175 8836 o r 8T380

尚 尚 尚 向 向 尚 向 尚

TOP VIEW

DM8131

" , -
T R E   1   -

• 12 гв

- 1 OUTPUT

78112A 93L16

See 74LS163

BOTTOM VIEW
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<< VDM DRIVER SOFTWARE INSTRUCTIONS >>

The VM DRIVER SOFTWARE allows the d i sp lay of p r i n t ab l e
data onto a t e l e v i s i o n monitor or a modified r e g u l a r t e l e v i s i o n .
The r a t e at which t h e data i s displayed is con t ro l l ed from the
keyboard u s e d as the input to the computer. The r a t e may be s e t
from completely stopped t o over 2000 cha rac t e r s per second!

is 16 l i n e s of 64 characters.

on t h e n e x t s c r e e n l i n e .

or by BASIC depending upon which version is used.
I n   E l t h e r   t h e   s c r e e n   o n   s e n s   p r u n t e r .   I s   u s e d   t o   s e n d   t h e   d a t a

I f you wish t o use t he VDM with MITS BASIC, use the
BASIC-VDM DRIVER p r o g r a m w h i c h a u t o m a t i c a l l y l o a d s t h e VDM
DRIVER SOFTWARE and l inks i t s e l f to BASIC'S output r o u t i n e s .

s h o u l e   b e   2 o a d e d   i t t o r n e n o r r   a n d   b a   T e s h b y   u s e r s   p r o R r a m   W V E R
t h e d a t a t o be d i s p l a y e d i n r e g i s t e r B.

BASIC-VDM DRIVER

The BASIC version of the VDM DRIVER operates with the same
The d i s p l a y s p e e dm a y   b e   S h a n g e d   d u r i n t   a n   a c t l y e   s c e e e n ,   d a t a   b e l n k   b r e s e n t e d ) .

T a r   ,   a n d   t h e n   r e s u n e d   o n a   n e   a n   h e y   d e e p t   a n o t h e r   s s a c e e
C a n g i n g   s p e e d   w h e n   t h e   d s p l a y   Y s   n o t e s e t i d e   t s   h o t   p o s s t b e d
values your BASIC i s running with.

MACHINE LANGUAGE VDM DRIVER

The s o f t w a r e r e q u i r e s 512 b y t e s o f memory and may be l o c a t e d
anywhere in memory except the fi r s t 512 bytes t h a t are used
for the r e loca t i ng hex loader.t o   b o o e s t r a p   i n   a n   I n t e l   f o r m a t   C h e c k s u m   B o d e r   t h a d e r   1 o u u s e d
t h e VM DRIVER software t o b e placed anywhere in memory.
I t i s usua l ly best to put i t in the l a s t 512 bytes of ava i l ab le
m e m o r y . A users program should CALL to the fi r s t loca t ion oft h e VDM DRIVER program with the data in r e g i s t e r B. T h e d r i v e r
will s ave t h e c a l l i n g programs stack and a l l of i t s regis ters .
The data is displayed on the screen and screen o p e r a t i o n s a r e
performed by the VM DRIVER, t h e n t h e c a l l i n e program's stack
and r e g i s t e r s a r e r e s t o r e d and a RETurn i s e x e c u t e d .
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2 . ) SET THE SENSE SWITCHES TO THE DESIRED MEMORY LOCATION
WHERE THE DRIVER SOFTWARE IS TO RESIDE.
THE 8 SENSE SWITCHES ARE USED BY THE LOADER AS THE STARTING
HIGH ORDER BYTE OF MEMORY ADDRESS TO LOAD THE SOFTWARE INTO
THE CORRECT LOCATION AND TO ADJUST THE HIGH ORDER ADDRESSES
REFERENCED BY THE VDM DRIVER PROGRAM INTERNALLY.

E x a m p l e :

T R E   S E N S E   S W I T C H E S   S H O U L D   B E   S E T   7 0   R E A D   L E   ( H E X ){047000 o c t a l }

A15-down A14-UP A13-down A12-down : A11-UP AIO-UP A9-UP A8-down
THE DRIVER WILL THEN LOAD INTO LOCATIONS 400H TO 4FFFH.

470000 ТО 474000
! ! ! MAKE SURE YOU SET THE SENSE SWITCHES PRIOR TO LOADING ! ! ! ! ! !
Note : The d r i v e r will not load into l oca t ions 0-1FF as the

loading rout ine r e s ide s there during load time.

3 . ) READ IN THE VM DRIVER PAPER TAPE STARTING ON THE BLANK
L o t e :   T h e r e   E r e   c r o   s e c e 1 0   3   6 f   e p e   p a p e r   t a p e .   T h e   P i r s t
i s t h e h e x l o a d e r t h a t i s b o o t s t r a p e d i n t o l o c a t i o n s 25H-138H.
T h e s e c o n d p a r t s t a r t s at t h e b l a n k a r e a o n t h e tape about
3 f e e t from the beginning, and i s the VDM DRIVER software
in hexidecimal checksum r e loca t e format.
The binary load rou t ine fi r s t loads the hex loading rou t ine and
them jumps t o t h a t r o u t i n e and r e a d s i n t h e h e x i d e c i m a l f o r m a t

T h e j u m p may b e n o t e d by a c h a n g e i n t h er r o n t   p a n e t   f e n t r e   T h e   t h p u t   M I g h t   s h o u l d   b e   c h   d u r   h t   t h ef r o n t p a n e l l i g h t s .
r e a d i n g o f t h e tape by the load rou t ine .
4 . ) WHEN THE PAPER TAPE HAS BEEN READ THE PROGRAM OUTPUTS
"LOAD COMPLETE" TO THE LOAD DEVICE PORT AND ENTERS A HOLD LOOP.

IN REGISTER "B" WILL BE DISPLAYED ON THE SCREEN.
POINT WILL BE THE FIRST LOCATION USED BY THE DRIVER.

THE SCREEN MUST BE INITIALIZED THE FIRST TIME IT IS ACCESSED.
TYPE ' S H I F T K' TO CLEAR SCREEN AND INITIALIZE CURSOR.

5 . ) ERRORS DURING LOADING

ASET SENSE SUST SES TO IND LOAD DEVICE PORE PROGRAM WILL PRINT
THE SWITCHES SHOUD BE SET TO THE DESIRED ADDRESS AND THE PAPER
TAPE REPOSITIONED TO ITS SECOND BLANK AREA. EXAMINE LOCATION
25H {045Q} AND HIT "RUN", AND TURN ON THE TAPE READER.
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VDM-1 VIDEO D I S P L AY MODULE APPENDIX IV

I T I S A GOOD IDEA TO SET THE "TERMINAL WIDTH" TO 63 FOR USE
WITH THE VDM.

T H E   P R O C R A   K I L L   A S K   F O R   I N P O R H A T I O N   R E C A R D E N G   D E S T E N A T I O N
LOCATION, VDM MEMORY ADDRESS, VDM PORT ASSIGNMENT, ETC..

W E   B E T E   I   T S   N E   1 8   V L E S   F E   P E T   O U C H
LOADING THE VM DRIVER SOFTWARE INTO MEMORY.PA THIS MAY STAKED

ALL THE FRONT PANEL LIGHTS GO ON AND THEYB O O K   V E R   S T O L D S   B O T   C O N E T   S T A R T A O   H O R R Y   T E A T   T O E   P R O C R A RLOOK VERY STILL;
HAS CRASHED... UNTIL ABOUT 2 MINUTES...... . THEN WORRY.

5.) SENSE SWITCH A8 WILL NOW CONTROL THE DESTINATION OF OUTPUT.
WHEN THE SWITCH IS UP, DATA WILL GO TO THE DEVICE BASIC WAS

B A T A   I L L   B E   D I S A L A Y E D   O N   T R E   T V   S C R E E N .S C H E E N S H E E   S I C H   A   B E
CHANGED AT ANY TIME, INCLUDING DURING OUTPUT.
6.) TYPE CONTROL Z
THE FIRSI TIME THE SCREEN IS ACCESSED IT MUST BE INITIALIZED.

. . . . . y o u won't use so much pader now
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0025
0025
0025
0025
0 0 2 5
0 0 2 5
0 0 2 5
0 0 2 5

0 0 2 5
0 0 2 5
0025
0 0 2 5
0 0 2 5
0028 31 38 01

002A CD 18 01
002D
0 0 2 E

90
C2 28 00

0 0 3 1
0 0 3 2

57
CD

0 0 3 5
Co 00

CA 7D
0038

00
5F

0 0 3 9
003C

CD

003D
61

E6 00

CD CO 00
0 0 4 0
0041

6F

0044
CD CO 00

0044
0047

CD E6 00
71

0048 BE
0049 C2 71 00004C 23
004D 1D
004E c2 44 00
0051 CD co 00
0054 CA 28 00
0057
0057 21 8 3 00
005A
005D
005E

7E
FE 0 0

FE 58
0060 CA
0 0 6 3 47

6B 00

0 0 6 4 CD OD 01
0067
0068

23
C3 5D 00

0 0 6 B
006B CD
006E
0 0 7 1

C3
FE 00
6E 00

0071 21 92
0074

0 0
С3

0077 21
5A 0 0
9F

007A С3 5A
0 0

007D 21
0 0

B2 0 0
0080
0 0 8 3

C3 5A 00

0 0 8 3 43 48 45 43
4B 53 55 4D
20 45 52 52
4F 52.58

« INTEL CHECKSUM HEX LOADER FOR VDM-DRIVER »

VERSION 2.0 APRIL 11, 1976 S. DOMPIER

0010
0 0 1 1
0 0 1 2 *
0 0 1 3 *
0014 FIRST
0015 START MVI
0 0 1 6

T R O Y   T H E   S E N S E   S H T I C H E S ,   L E R O   O F   O N E   N O T   A L L O R E D .

0019
0020
0021
0022
0023
0024
0025
0026
0027
0028 *

CALL READ
ONE FECOROL TEN DEGE

CALL READ* GET CHECKSUM
0037
0038 *

JZ START OK- GET NEXT RECORD
LXI H, CHKER CHECKSUM ERROR
CALL CRLF

0041 MSG20042 MOV
CPI
JZ HOLD
MOV B, A
CALL OUTB PRINT CHR
INX

0048. JMP M S C 2
0049 HOLD CALL CRLF
0050 HOLD? JMP HOLD2
0051 *
0052 MERR LXI H, ERR MEMORY ERROR

JMP0 0 5 4   W H A T   E X MSG

JMP0056 DONE EXP I,SENSE SET SENSE SWITCHES
0057 JMP "SCMP LOAD COMPLETE
0058 *0059 CHKER ASC "CHECKSUM ERRORX"
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010F E6 80
0111 CA OD 01
0114 78
0115 D3 01
0117 C9
0118
0118 DB 00
011A E6 40
011C CA 18 01
011F DB 01
0121 E6 7F
0123 C9
0124
0 1 2 4
0 1 2 4
0 1 2 4
0124
0124
0124
0124
0138
0 1 3 8
0 1 3 8

0112
0 1 1 3
0 1 1 4
0 1 1 5
0 1 1 6
0 1 1 7 *
0118 INB0119
0120
0121
0122

0 1 2 5   :
0126 STAT
0127 DATA
0128 DAV

0130 TBE
0131

ANI TRE
J 2 OUTB
MOV A, B
OUT DATA
RET
INANI
JZ
IN

STAT
DAV
INB

ANI
RET

く ー ー ー く く く

<--<<<

CHECK STATUS PORT く ー ー ー へ く く
く ー ー ー く く く

く ー ー ・ く く く

EOU
EOU
EOU
EQU

0 
1

40H
80H

STATUS PORT く ー … ー く く く
•   D A T A   R O A T L A R T Eく ー ー ー く く く

く ー ー ー く く く
TRANSMITTER BUFFER EMPTY
STACK AREA

NO

0 9 1 5   0 1 2 9
0119
0 0 2 1
0052

0043
0056 0078 0120
0032
0053 0055 0057
0 0 4 7
0084
0064 0070
0095
0023 0029
0045 0105 0107 0109 0113
0020 0025 0027 0036 0091

9 9 1   0 9 3 5
0 0 9 9
0093 、
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0 8 3 6 CA 15 09
0839 FE 20
083B D8
083C
083C
083C
0 8 3 C
083C
0 8 3 C
083D

F5
ЗА B6 0 9

0 8 4 0
0 8 4 1 2 E 80
0843 CD
0 8 4 6 CA

A7 09

CD
6E

0849 AC
08

084C CD 5 2
09
08

0 8 4 F C3 6D 08
0 8 5 2
0 8 5 2
0 8 5 2
0852
0852
0 8 5 4

FE ЗА
D2

0 8 5 7
77 08

FE 31
0859 DA 77 0 8
085C
085E

E6 OF
4F

085F
0860

AF
37
OD
CA
17

69 08

C3 61 08
0 8 6 C

32 B6 09
C9

0 8 6 D
0 8 6 E

2B
0 8 6 F

7C

0 8 7 0
B7

0 8 7 3
C2 6D 08

0874
F1

0 8 7 7
C3 00 09

0877
0 8 7 7
0 8 7 9
087A
0 8 7 D

FE
Co

20

CD A7 09
CA
C9

7A 08

CD
21

15 09
BA 0 8

7E
0 8 8 8 FE 58

CA 96 08
E5
CD 00 09
E1

0892 23

Rev. A

0055
0056
0057
0058 *

*
*

JZ
CPI
RC

CHOT2
20H DON'T DISPLAY CONTROL CHRS

0061 OUTPUT TIMER
0062
0063 TIMER PUSH PSW
0 0 6 4
0065
0066
0067

SAVE CHARACTER
SET COUNTER IN HL

C A L L   S i A T U S   A N Y B O D Y   W A N T   I N ?
0068
0069 CALL
0070 CALL
0071 JMP NEXT
0072
0073
0074
0075
0076 NUMCK
0077

CPI
JNC

0078 CPI
0079 JC
0080
0081
0082

CHECK FOR TIME CONTROL VALUE

iT' NO-CHECK IP ASCEE NUMBER 1-9TO BIG
WAIT

JUST RIGHT- REMOVE ASCII BIAS
SAVE DELAY NUMBER
CLEAR ACCUMULATOR

0083
0084 LESS
0085
0086
0 0 3 8   F O U N D   S H A
00890090 *
0091 NEXT DCX DELAY MINUS ONE
0092 NEXT MOV GET HIGH BYTE OF DELAY COUNT

ORA IS IT ZERO?
JNZ NEXT NO- DELAY SOME MORE0095

0096
POP PSW GET CHR

0097
JMP CHOUT TO THE SCREEN!

0098
0099 WAIT CPI 20H SPACE BAR?
0100 RNZ0101 WAITZ CALL STATUS NO- CONTINUE
0102 WAITZ YES- WAIT FOR KEYBOARD INPUTS
0103 RET
0104
0105
0 1 0 6 SET DISPLAY SPEED
0107
0108 SETSP
0 1 0 9 CALL HONG SPEED MESSACE
TO SETT COY ANYCPI MESSAGE TERMINATOR

0112 SET2
0113 PUSH H

CALL CHOUT MESSAGE TO SCREENอ า ก $ POP H
INX ㅐ
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0 9 0 8
0175
0 1 7 6
0177
0178

APPENDIX IV

0915

091F

0 9 4 1
0 9 4 1 ЗА B3 09
0 9 4 4
0 9 4 5

2F
0 9 4 8

32 B3 09
0 9 4 B

ЗА В2 09
47

0 9 4 C ЗА B1 09
C3 83 09

0 9 5 2
0 9 5 2
0 9 5 2
0 9 5 2

9 5 6

21 B5 09
E5
7E
34

9 5 9
095C CD

01
0962
0963

70

00
70

00
09

40 20

0 9 6 4
2C

0965
OD

0 9 6 8
C2 62 09

0969
E1

096A
7E
E6

096C 77
OF

096D C3 F2 08

Rev. A

LDA CLN
CALL CLNA
MOV M,C
LDA CCP
INR A
CPI 64
JNZ CHOTT

CHOTZ LDA CCP
MOV B, A
LDA
CALL

CLN
CCUR

CALL
SUB

SCRL
A

STA CCP
MOV B, A
LDA
JMP

CLN
SCUR

GET LINE NUMBER
CONVERT TO ADDRESS
PUT CHARACTER ON SCREEN
ADVANCE CURSOR
WRAP AROUND?

CLEAR CURSOR
SCROLL UPSET CURSOR TO LEFT MARGIN

SET CURSOR ON/OFF

BACK SPACE AND ERASE LAST CHR
LDA CCP GET CURSOR POINTERMOV B, A
LDA CLN
CALL CCUR CLEAR CURSOR
DCX

CLN
SCUR SET CURSOR

CURSOR DISPLAY (OFF-ON)
LDA
СМА
STA

CURF GET CURSOR FLAG
CURF SWITCH IT
CCP GET CURSOR POINTER
B,A

LDA
JMP

CLN GET LINE NUMBER
SCUR CURSOR ON/OFF

SCROLL SCREEN UP
LXI H, BOTLPUSH H
MOV A,M

0 2 2 4
INR

0225
SUB M
LXI B,O
CALL CLNA

0227 LXI
0228 SCRL2 MOV

B, 2040H

0 2 2 9
M,B

INR
DCR

L
CLEAR BOTTOM LINE

SCRL2
H

H O M O T
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The program l i s t e d on t h i s page can l ink MITS BASIC, vers ions 3.0, 3.1,
and 3 . 2 , t o t h e VDM-1. Other vers ions can be accommodated using simi-
lar p r o g r a m s .

0 0 0 0
0 0 0 2
0 0 0 4
0 0 0 6
0 0 0 8
0 0 1 0
0 0 1 2
0 0 1 4
0 0 1 6
0 0 1 8
0 0 2 0

REM
REM
REM
REM
REM
REM
PRINT

＜ く く BASIC TO VDM-1 LINK PROGRAM >>>

PROCESSOR TECHNOLOGY CORP.
6200 HOLLIS STREET
EMERYVILLE, CALIFORNIA 94608

PRINT"<<< VDM TO BASIC LOADING AND LINKING PROGRAM >>>"
PRINT" WRITTEN IN BASIC LANGUAGE BY GORDON FRENCH® : PRINT

I F YOU DID NOT LEAVE THE LAST 512 BYTES"

0037 PRINTTAB(10) "IF AFFF "A$" 10(RETURN) ETC."
0038 INPUT L:IF L<=7 THEN S=0 :GOTO 46
0 0 4 0
0 0 4 2

PRINT"IS THIS 12K EXTENDED BASIC? ( Y / N ) " : INPUT D$
I F

0 0 4 3
D$="Y" THEN S=65536: GOTO 46

I F D$<>"N"THEN 4 0
0 0 4 4 GOTO 8 4
0 0 4 6
0 0 4 8

IF L>15 OR L=0 THEN 32
L= ( L * 4 0 9 6 ) + 3 5 8 4 : P = L / 2 5 6 : L = L - S

0 0 5 0 PRINT"IS YOUR VDM MEMORY ADDRESS CCOO(HEX)";
0 0 5 2
0 0 5 4

PRINT" WITH PORT=C8? (Y/N)"

0 0 5 5
INPUT D $ : I F D$=*Y"GOTO 64
I F

0 0 5 6
D$<>"N" THEN 50

PRINTB$" MEMORY STARTING "C$: INPUT V2
0 0 5 8 V1= INT (V2/256): V2= ((V2/256)-INT (V2/256)) *256
0 0 6 0 PRINTB$" PORT "C$: INPUT V3: IF V3>255 GOTO 60
0 0 6 2 GOTO 68
0 0 6 4
0 0 6 8 PRENT A MOMENT PLEA SHE 192
0 0 7 0 S = 0
0 0 7 2 FOR K=0 TO 4096
0074 A = PEEK (K)
0076 B=PEEK (K+1)
0078 IF A = 219 AND B = 0 GOTO 92
0080 IF A = 219 AND B = 1 THEN I=K :GOTO 106
0082 NEXT K
0084 PRINT"IT IS NOT POSSIBLE TO LINK VDM-1";
0086 PRINT" TO THIS BASIC BY MEANS"
0088 PRINT"OF THIS PROGRAM. SORRY!"
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DATA 1001, 254, 26,202, 126, 1000,79,58, 141, 1001
DATA 2 0 5 , 5 0 , 1 0 0 1 , 1 1 3 , 5 8 , 142, 1 0 0 1 , 6 0 , 2 5 4 , 6 4
DATA 194, 233, 1000, 58,
DATA20, 1001,151,50, 142, 1001
DATA 195,69, 1001,58,

1 2 ,   1 0 0 1 , 1 9 5 8 ; 7 4 1 , 9 1 0 2 0 5
141,1001 205,97, 1001,43

, 3 2 , 5 , 5 8 , 141, 1001, 1 9 5 , 6 9 , 1001 ,58
1 0 0 1 , 4 7 , 5 0 143,1001, 58,142,1001,71

D A T A 1 2 6 , 5 2 ; 1 5 0 ;   1 , 8 , 0 , 2 0 5 , 5 0 ;   2 3 0 1 4 5 : 1 0 0 1 , 2 2 9
112, 44, 13, 194,36, 1001,225, 126

195,167,1000, 111,58, 145,1001
DATA133 230,3, 198,500, 103, 125

11,201, 230, 15,50, 141, 1001

1 1 9 , 2 0 1 127, 119

DATA254
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Fig. 3. Block diagram of typical B and W television.

VANTENNA

SOUND
PROCESSOR ⽴ S P E A K E R

DIRECT VIDEO
ENTERS HERE

TUNER
VIDEO I-F

-AMPLIFLER DETECTOR VIDEO
AMPLIFIER

E X T R A C T O R

SWEEP
CIRCUITS
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o p t i m u m a m o u n t of
intentional s m e a r i s u s u a l i v

the value of capacitance that
is needed to just close the
inside of a "W" presented to
the display.

Adding a Video Input
Video inputs are easy to

add to the average television
set, provided you follow
some reasonable cautions.
First and foremost, you must
have an a c c u r a t e and
complete schematic of the set
to be modified, preferably a
Sams Photofact or something
similar. The first thing to
check is the power supply on
the set. If it has a power
transformer and has the
c h a s s i s properly safety
isolated from the power line,
it's a good choice for a TVT
monitor. This is particularly

true of recent small screen,
solid state portable TV sets.
On the other hand, if you
have a hot chassis type with
one side of the power line
connected to the chassis, you
should avoid its use if at all
possible. If you must use this
type of set, be absolutely
certain to use one of the
safety techniques outlined
later in Fig. 8.

A block diagram o r a

typical TV set appears in Fig.
UHF VHF signals

picked up by the tuner are
downconverted in frequency
to a video i-f frequency of 44
MHz and then filtered and
amplified. The output of the
v i d e o i-f is transformer
coupled to a video detector,
most often a small signal
germanium diode. The video
d e t e c t o r o u t n u t i s fi l t e r e d t o

AV- 3

remove the carrier and then
routed to a video amplifier
made up of one or more
tubes or transistors.

At some point in the video
amplification, the black and
white signal is split three
ways . First, a reduced
b a n d w i d t h output routes
sync pulses to t h e s y n c

separator stage to lock the
set's horizontal and vertical
scanning to the video.
s e c o n d bandpass output
sharply filtered to 4.5 MHz
e x t r a c t s the FM sound
subcarrier and routes this to a
sound if amplifier for further
processing. The third output
is video, which is strongly
a m p l i fi e d a n d t h e n
capacitively coupled to the
cathode of the picture tube.

of the video
amplifier sets the contrast of
the display, while the bias
setting on the cathode of the
picture tube (with respect to
its grounded control grid) sets

display

amplifier, further rejection of
the 4.5 MHz sound subcarrier

p i c t u r e

sound trap. Sound traps can
be a series resonant circuit to

circuit in the video signal
path, or simply part of the
transformer that is picking
off the sound for more
processing.

The video detector output
is usually around 2 volts peak.
to peak and usually subtracts
from white level bias
setting. The stronger the
signal, the more negative the
swing, and the blacker the
picture. Sync tips are blacker
than black, helping to blank
the display during retrace
times.





shading effects or any change
of background level
additional characters are
added to the screen. Fig. 5
shows how we can direct
couple video into a
transistor black and white set.
We provide a video input,
usually a BNC or a phono
jack, and route this to a PNP
D a r l i n g t o n transistor or
transistor pair, borrowing
around 5 mils from the set's
+12 volt supply. This output
is routed to the existing video
driver stage through a SPDT
switch that either picks the
video input or the existing
video detector and bias
network.

The two base-emitter
diode drops in our Darlington
transistor add up to a 1.2 volt
positive going offset; so, in
the absence of a video input
or at the base of a sync tip,
the video driver is biased to a
blacker than black sync level
of 1.2 volts. With a white
video input of 2 volts, the
video driver gets biased to its
usual 3.2 volts of white level.
Thus, our input transistor
provides just the amount of
offset we need to match the
white and black bias levels of
our video driver. Note that
the old bias network is on the
other side of the switch and
does nothing in the video
position.

Two other ways to offset
our video input are to use
two ordinary transistors
connected in the Darlington
configuration, or to use one
transistor and a series diode

Rev. A

Fig. 5. Direct coupled video uses 1.2 volt offset of Darlington
transistor as bias.

+ 12
EXISTING
DETECTOR &

NEW
CIRCUITRY $ 2 . 2 K

1.2V (SYNC)
3.2V(WHITE)

OV (SYNC)
2V (WHITE)

V I D E O
NPUT зік

VIDEO
DARLINGTON
TRANSISTOR

MPSA65

+ 12

S 2 z x

EXISTING
VIDEO

2N5139

TRANSISTORS

≤2.2K

2N4402室 I N 9 1 4
ALTERNATE
JSING
TOR AND DIODE

to pick up the same amount
of offset, as shown in Fig. 5.

Ac or capacitively coupled
video inpu t s should be

If more or less offset is
needed, diodes or transistors

avoided. Fig. 6 shows a
typical circuit. The TV's

can be stacked up further to
pick up the right amount of

existing bias network is
lowered in voltage by adding

offset.
The important thing is

a new parallel resistor to

that the video driver ends up
ground to give us a voltage
that is 0.6 volts more positive

with the same level for white than the blacker than black
bias and for black bias in sync tip voltage. For instance,
either position of the switch. with a 3 volt white level, and

Fig. 6. Ac coupled video needs shift of bias to black level plus a
clamping diode.

VIDEO
INPUT

+ 120

*New components.

RFL
VIDEO

CLAMP

15K

AV- 5

EXISTING
DRIVER

.005

≤ 4 3 K

2250мН

*azo
VIDEO *

2 volt peak to peak video, the
sync tip voltage would be 1
volt; the optimum bias is then
1.6 volts. Input video is
capacitively coupled by a
fairly l a rge electrolytic
capacitor in parallel with a
good high frequency
capacitor. This provides for a
minimum of screen shading
and still c o u p l e s high
frequency signals properly. A
clamping diode constantly
clamps the sync tips to their
bias value, with the 0.6 volt
drop of this diode being
taken out by the extra 0.6
volts provided for in the bias
network. This clamping diode
automatically holds the sync
tips to their proper value,
regardless o f the number of
white dots in the picture.
Additional bypassing of the
bias network by a large
electrolytic may be needed
for proper operation of the
clamping diode, as shown in
Fig. 6. Note that our bias
network is u s e d i n both
switch positions — its level is
shifted a s needed for the
direct video input.

Tube type sets present
b o u t t h e same interface
problems as the solid state
versions do. Fig. 7 shows a
typical direct coupled tube
interface. In the unmodified

















detector circuit to keep its
own 3.58 MHz reference
locked to the version being
transmitted.

Fig. 20 shows us the phase
angles related to each color
with respect to the burst
phase. It also shows us the
equivalent amount of delay
we need for a given phase
angle. Since we usually want
only a few discrete colors, it's
far easier to digitally generate
colors simply by delaying the
reference through gates or
buffers, rather than using
complex and expensive
analog phase shift methods.

strictly speaking, w e

should control both the
c h r o m i n a n c e phase and
amplitude to be able to do
both pastel and strongly
saturated colors. But simply
keeping the subcarrier
amplitude at the value we
used for the burst - around
25% of video amplitude - is
far simpler and will usually
get us useful results.

A circuit to add color to a
TV typewriter is shown in
Fig. 21. A 3.579545 MHz
crystal oscillator drives a
string of CMOS buffers that
make up a digital delay line.
The output delays caused by
the propagation delay times
in each buffer can be used as
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Bur 20 equens Are Generated by Delaying or Phase Shifting the

244 nanoseconds315°Green
198 nanoseconds255°Cyan
1 5 1   n a n o s e c o n d s195°Blue
105 nanoseconds135°Magenta
58 nanoseconds75°Red
12 nanoseconds1 5Yellow

° °Burst

Approximate
Delay

Approximate
PhaseColor

is, or can be trimmed to
specific colors by varying the
supply voltage.

The reference phase and
the delayed color outputs go
t o a one-of-eight data
selector. The data selector
picks either the reference or a
selected color in response to a
code presented digitally to
the three select lines. The
logic that is driving this
selector must return to the

wanted. The o u t p u t
chrominance signal is RC
filtered to make it somewhat
sinusoidal. It's then cut down
in ampl i tude around

the maximum
video white level and is
capacitively coupled to the
100 Ohm video output of
Fig. 2 or otherwise summed
i n t o t h e video o r rf
m o d u l a t o r circuitry. For

reference phase position truly dramatic color effects,
(000) immediately before, the amplitude and delay of
during and for a minimum of
a few microseconds after each

the chrominance signal can be
changed in a more complex

horizontal sync pulse. This
gives the set a chance to lock

version of the same circuit.

and hold onto the reference
More information useful in

solving television interface
color burst.

The chrominance output
appears t h e Television
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