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LIMTED WARRANTY

The Mcro Wrks warrants its products to be free from defects
in workmanship and materials for a period of ninety (90) days from the
date of purchase. IT IS EXPRESSLY AGREED THAT TH'S NI NETY (90) DAY
WARRANTY SHALL BE IN LIEU OF OTHER EXPRESS WARRANTI ES, WARRANTIES CF
FITNESS AND IN LIEU OF THE WARRANTY OF MERCHANTABILITY. No agent,
representative or enployee of the Conpany has authority to increase or
alter the obligation of this warranty.

This warranty shall not apply to any Mcro Wrks product
which has been nodified, repaired or altered in any way.

This warranty shall not apply to any Mcro Wrks product damaged
as a result of abuse, msuse, accident or neglect.

IN NO EVENT SHALL THE M CRO WORKS BE LI ABLE FCR CONSEQUENTI AL
DAMACES.

IN ORDER TO MAKE A CLAIM AGAINST TH S WARRANTY THE DEFECTI VE
BOARD MUST BE RETURNED BY PRI VATE CARRIER OR THE U.S. POSTAL SERVI CE
TO THE M CRO WORKS, P.O BOX 1110, DEL MAR, CALIFORNIA, 92014. BOARDS
MUST BE ACCOVPANI ED BY RETURN SHI PPING CHARGES AND THE SALES RECEIPT
SHON' NG DATE OF PURCHASE. It is suggested that boards shipped through
the United States mails be insured.

REPAI RS

At any time after the 90-day warranty period, The Mcro Wrks
Will repair your PC board for a fee of $25.00, provided that it is not
physical |y damaged, and not nore than two chips need replacing. If this
fee is not applicable, you will be notified before further repairs are
made. If repairs are necessary, re-pack the board carefully and enclose
a check to The Mcro Wrks, P.O Box 1110, Del Mr, CA 92014



| NTRODUCTI ON

Thank you for purchasing a Mcro Wrks Digisector. Every effort
has been made in the devel opment of the DS-80 to provide you with a |ong
lasting, trouble free conputer accessory. W suggest you read this
manual thoroughly before installing the DS-80

The Mcro Wrks DS-80 Digisector is a video digitizer which accepts
input froma video source such as a closed circuit television camera, con-
verts the analog video signal to digital data, and transfers this data to
the conputer under software control. The DS-80 can resolve 256 X 256 picture
el ements (pixels) and provide up to 64 levels of grey scale. Conversion time
for 6 bits is approximately 12 usec. The DS-80 accepts either standard
(NTSC) or non-standard (industrial) input fromthe video source. Its
output to the systemnonitor is the video plus an intensified cursor |ocated
at the point where the Digisector is currently |ooking

Software provided in this manual transfers the output from the
DS-80 to nenory and prints a picture reflecting the digitized brightness
of each point stored in nenory. This software is witten specifically to
drive a Malibu Design Goup Mdel 160 printer and will require modification
for other printers. Print routines unique to the Malibu printer are noted
in the listings.

The Mcro Wrks is certain you will find the DS-80 a true enhance-
ment to your conputer system W look forward to hearing any suggestions
or comments from our custoners and are interested in the various applica-
tions to which the Digisector will be put

UNPACKI NG AND | NSTALLATI ON

Carefully remove the DS-80 from the box and unwap the packing
material. Take time to inspect the PC board for any damage which may
have been incurred in shipping. If there is any damage, save all packing
materials and notify the carrier imediately.



Your DS-80 contains MOXS integrated circuitry which may be
easi |y damaged by static electrical sources. Avoid overhandling and do
not allow anything to come into contact with the conductors on the board.
Never |ift the board out of, or plug it into, a computer which is turned on
V% urge you to make sure that your S-100 conputer system has been com
pletely tested before you install the DS-80

Bring the camera output and monitor input cables through a
hole in the conputer cabinet and attach to the Mlex connector on the top
of the DS-80 board. The camera input to the Digisector is |abelled VI,
and the video monitor output is labelled VO on the board, for connection
to the canera and nonitor respectively.

HON I T WORKS

Sync Stripper and Video Anmplifier

Conposite video appearing at the input is anplified to 2 volts
peak-to-peak by Ul5. DC restoration clanps the sync tips to ground through
Q. This clanp pul se, appearing at the collector of Q, is sliced by @
and applied to sync stripper logic U20 and U21. This provides separated
horizontal and vertical sync pul ses, VSYNC, HBLANK and HBLANK. These pul -
ses control the horizontal and vertical position counters and will be dis-
cussed |ater.

Analog to Digital Converter

The anplified video is connected to a sanple and hold circuit
consisting of Q3, C5 and buffer anplifier Ul4. Wen the sanple line is
pul sed high, @ conducts, charging C5 up to the value of the video signal
at that instant. Since anplifier Ul4 has FET inputs, |eakage current is
low and the cap renmenbers this voltage level during subsequent A-D con-
ver si on.

Ul, U2 and UL3 conprise a high speed successive approximation
A-D converter. Mst of the smarts in this converter are contained in the



successive approximation register (SAR) U, which controls the conversion
sequence. Conversion is acconplished as follows: RI18 sets a DC |evel of
about .6 volt at pin 3 of conparator Ul3. The signal level to be digitized
is present at the output of buffer anplifier Ul4. The SAR controls a
current output DA converter, Ul2; all hits are initially off.

The SAR first turns on the most significant bit of this DA
converter, causing 1 ma. of current flow through R20 and R17. If this
current is sufficient to drop the voltage at pin 2 of the conparator to
bel ow the threshold voltage at pin 3, the conparator output goes high,
telling the SAR that that's too nuch current. In that case the SAR turns
the MSB back off and turns on the next nost significant bit. This process
continues for all 6 bits; if the conparator output stays |low after a given
bit is turned on, the SAR | eaves that bit on. [If it goes high, the SAR
turns it off again before proceeding to the next nost significant bit.

In this way, the SAR sneaks up on the correct value of current
to supply to the summing junction at pin 2 of Ul3 so that when the conversion
is done, pin 2 is within a fewnllivolts of the threshold voltage at pin 3,
and the binary weighted bits that supplied the current necessary to "null out"
the input voltage are present at the outputs of the SAR  This binary nunber
is the digitized value of the brightness level at the sanple point. The
brightness adjustnent, R18, is set to make the "0" brightness level equal
to the blanking, or black level of the incomng video. The contrast adjust-
ment, RL7, sets the gain of the A-D converter by varying the amount of current
per volt supplied to UL3 pin 2. Since the conversion is now conplete, the
data is present at the inputs of buffer ULO, ready for reading by the computer

Position Counters

U8, W9 and W21 conprise a self latching counter with a maximum
count of 255; that is, when started, it counts up to 255 and then quits until
it is reset again. This counter is reset by the occurrence of the vertica
sync pulse (60 Hz.) and incremented by the horizontal sync pul ses (15,750 Hz.)



and as such, contains the vertical position (in scan lines) of the scanning
spot at all times. This is our "Y' coordinate. U6, U7 and U26 make up a
simlar counter, but this one is reset by the horizontal sync and incre-
nented by the high speed dot clock conposed of U20 and gates W22 and U25.
The frequency of this dot clock determnes the width of the picture scan-
ned and is adjustable by R16. This counter contains our "X' coordinate.

Control Grcuitry

V% now have two counters which keep track of the X and Y coor-
dinates of the scanning spot in the incomng video at all times, and a neans
of digitizing the brightness of any individual spot. Getting them together
s easy. The outputs of the X and Y position counters are connected to one
set of inputs of a 16 bit digital conmparator, U2-U5. The other inputs to
this conparator are connected to the two 8 hit latches, UDOand U . Wen the
scanning spot coordinates (counter outputs) are equal to the desired XY
coordinates (latch outputs), a 200 ns. wde EQU pul se is produced by the
conparator. This pulse signifies that the dot is in exactly the spot we w sh
to digitize, so we use it to provide the sanple pulse to the sanple and hold
circuit, capturing the brightness of the spot we want. This pul se also
triggers the SARto begin its A-D conversion, as described before, and is
sumred with the video output to provide a cursor which shows where the Digi-
sector is |ooking. UlL9 and associated gates conplete the handshaki ng neces-
sary for DS-80 operation.

Interface Logic

The DS-80 occupies 2 contiguous DIP swtch selectable /0 ports.
UL7 and Ul8 conpare the setting of the port select DIP switch to the |ower
8 bits of the address lines. During I/0O operations, this produces 1/0 read

and write signals corresponding to the selected port address. Alocation is
as follows:

QUTPUT | NPUT
Even Port X ADDR HALT / READ DATA
Qdd Port Y ADDR READ STATUS / READ DATA



An input at the even port halts the CPU until the acquisition and conver-
sion of data is conplete. An input at the odd port wll return the MSB = 1
if conversion is inconplete, but will not halt the processor

Programmng notes

To digitize a point's brightness, sinply output the X ADDR
(0 - 255) desired to the even port; then output the Y ADDR (0 - 255) to
the odd. A wite to the Y address port automatically commands the DS-80
to go digitize a point. Two nmethods are available for synchronizing the
CPU to the DS-80: status and halt mode. Exanples are given of both

WAIT:  IN PORT+1
JM VWAIT
‘Data isS nowin A

HALT. IN PORT
(Processor halts if data is not available.)
;Data is nowin A

The Digisector's speed is generally software limted when sam
pling blocks of video data (such as the portrait program provided). Wen
random y addressing the video, remenber that a given point on the raster
occurs only once every 16.66 ms. and plan digitizing algorithms accordingly.
For exanple, if the followng points are desired

(1,1), (11,11), (21,21), (31,31), (41,41), (51,51
they should be acquired in ascending order, as witten. Tinme for acquisi-
tion would be (8 ms. average latency) + 5 ms. = 13 ms. If they were to be
acquired in the reverse order, acquisition would take (8 ms. average |atency)
+5 X 16 ms. =88 ms. Such is the nature of raster scan devices. Remenber
that the upper left hand corner of the screen is (1,1) and the |ower right
is (FF, FF).

Due to the latching nature of the X and Y position counters,
the address 0,0,56 is illegal and will produce undefined results, since this
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state occurs for a much longer tine than one picture elenent (200 ns.).

V¢ have found that proper lighting is the nost inportant factor

in obtaining quality images using the DS-80.

The fol lowing short programmay be used as a test and famliari-

zation aid in operating the DS-80. This program continuously sanples the
center point (8046, 8016) oOn the TV screen and sends the brightness val ue
to the user's console device in hexadecimal form The cursor may be obser-
ved and experiments with lighting and operation may be performed while this
routine is running.
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ADJUSTMENTS AND TEST PO NTS
Scope Settings: (See Fig. 1) 20 usec./Div. 1lv./Div. DC coupled

W dt h:

Connect probe #1 to pad marked VIDEO. This is anplified video, and
shoul d be a conposite video signal of 2 v. peak-to-peak, with
sync tips at ground.

Trigger scoBe on horizontal sync pul se.

Connect probe #2 to U20, pin 5. This is horizontal dot clock.

Adjust RL16 until the horizontal dot clock pul ses cover active video
area on horizontal |ine.

If no scope is available, adjust for correct aspect ratio of output.

Bri ght ness:

Connect probe #1 to pad marked VI DEQ,

Connect probe #2 to pad marked REF. This is brightness reference |evel.

Adjust pot R18 until brightness reference level is equal to mninmm
video level present during active video portion of horizontal Iine.

If no scope is available, adjust for preferred brightness.

NOTE: Increasing the reference level will darken the Fi cture, while reducing
the level wll lighten it. Approximately .6 volt is a good starting
poi nt.

Contrast:
Adjust pot RL7 for desired contrast.

Sampl e:
The pad marked SAMPLE will show the sanple pul se during operation.

A'D Test:

The pad narked A/D Test is the output of the conparator to the SAR
this can be used to test the ADcircuitry if necessary. (See pg. 4.)

ONE HORI ZONTAL LINE SHOWN

[=—-ACTIVE VIDEQO———==
CORRECT BRIGHTNESS REFERENCE

LEVEL
R el messsisae e MEL
BLANKING—~ (< o A HORIZONTAL SYNC PULSE
Je«——63.5 WSEC——=]
TR TRAR AT NURARRNAA CORRECT WIDTH SETTING
ANRARRARITAVEURMALN -+ - DOT CLOCK TRACE
Figure 1.
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DS-80 PARTS LIST

I ntegrated

Resistors (

Capacitors

Grceuits

W and U 7418273
W through 5 741585
6 through WO 7415161
uto. 74LS367
ul MC14559
u2 1408- L6
Us LMB1IN
ud CA3140
Us. LMB18
ue . 74LS125
U7 and U8 741585
ue 7415138
Wwo 74LS123
W1l and W6 74LS74
w2 74LS00
W3 74LS04
W4 74LS132
Wws 74LS02
Wz 7805
Wwe 7912
Wo..... 7812
Chnrs)

R 220

R, and RO 75

R3, R14, R15, RR2and RR3 === = 2. 2K
RA 22K
RRand RI. ... 10K

RT. 6. 8K

RB 5. 6K
RIO 2.2 Mg
R12, R21, R27 through R35 = 1K

RI3 . 470

RI6 2K Trim (Wdth)
RL7 500 Trim (Contrast)
RI8 2K Trim (Brightness)
RIO 4. 7K
RO . 100
R24, RR5 and 6. . . 1.5K
c, ¢C6, C10, I, Cl3and Cl5 = 1 nf
Q 005 nf
G 30 pf
Ch 160 pf
G5 ] 220 Pf
Cl 20 p
CB 001 nf



Capacitors (cont.)

CO 01 nf.
Cl2 100 nf./ 16V
Cl4 and Cl6. . .. . 22 nf./35V.
D odes
CRL through CGR6. .~ . 1N914
Transi stors
_______________________________________ 2N3906
@and Q4 ... 2N3904
SD210

10
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* -
*THIS ROUTINE MAKES & FERSS ORN THE DS-d @kl FUTs 10 Ie THE
# HIGH MIBELE.
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azze NS HECaM: FPLUSH ]

W\m2EC ZE O La PV T A, S SETART S SCAM LTHE:D D0k G -2
AZEE S Al E AT T Ol PUT BECE T L

B2EF 4F s ., A

vzdi 11 48 8A L.XT [, 48k S HUMEER OF BY TESAS0LTHE

3 2A Ve a2 LHL.D L P GET OTOR DR SOREEr ADORESS
£ 73 00 MO 1, I JGET Y

0E sl nuT S1H SOUT TOY PORT, STaRT COrWVERSTON
= DB Ga IM SeH s HALT UNTIL EOC THER GET DAaTA

B 17 FAL ;ROTATE LEFT THICE

ooav Al

0 Ex FO AMI B AH s MASE OFF MIBRELE

F

%)

=i T
g -

ra Mo M, A SETORE I7T T MEMORY
19 DAl ] s HL=MERT LIHNE TudN
|25l ai INE & R & )
(% Pae Ve v [ IR 0
W2hE Iz 46 az JNZ 1.O0F s IF NOT TORP OF LIME GET FORE DAaTa
n256 D) FOF 0
[ P T RET S RETURM TO MATHN ROUTINE
E S
#*THIS ROUTINE MAKES THE SCAM AFTER HS0AM, TAERING THE BYTE
*HECAM USED AND PUTTING HNEW DATea INTD THE LOWER HIBBLE
*
B293 05 LSCAM:  FUSH 0
az5%2 ZE 18 MW T B, S22 CETAERT & LIMES DOMWH OR DIGISECTOR
nzohe 51 il i sADD AMD PUT BACK I C
A2SC 4F My L, A
Bzo0 1) <48 9n LAY i1, diaH ; NUMBER OF BYITESALIME
azed 2R Te B8z LHLD Lo GET OTOP OF SCREER ADDRESS
B263 T2 LLOOP: MOy A, I JGET Y
nzed DE 51 ouy =S1H ;UL T Y PORY, START CONVERSTON
azes O S5a IN SEH SHALT UNTIL B THEN GET DATA
Bzes 1F EAR ROTATE RIGHY THICE
azes 1F RAF
“zeA EE @F AN BEH MASK OFF NIBELE
azel B& URFA 4! s 0OR MEFDEY MWITH & AnD FPUT IN A
azeld 77 RINAY M, A s MOYE BACK T MEMIOEY
AZeE 19 a1 0 ; HL=HEAT LINE
AZEF @ IHE I ; Y=Y+ ?
@270 ac IHNR [
A27vl 2 63 B2 JNE LLOOF ; IF MOT BEGIN OF LINE GET MIRE DATA
w24 il FUP ]
BE7s 09 RET sRETURN TO MAIN ROUTINE
B27E LOC: = 2 ; TEMP STUORAGE FOR HL
EMD

CRIITIIC R

R P Bo RY PIRY R

B ERRORCEY DETECTED
LAasT ADDRESS B2y

SYMBOL TABLE:

CLEAN  B22F nisey =14 15 HECAM  B2ER LLOOP BEnld (AL )
LaoF Bzde LSCAM w9258 MORE. Gl HESLAN  H2a8 bFRM 1B

16



LA

B % )
BERE

IR

=3
B

v E

v 2F

E6
1F
iF
iF
1F

Eed 6l L)
N % B
Al
HIARA

[ 15

o 33

TE
2F

= En

0

- e

[

ZE
BC
R

W
1)
Pk
&
ol

B S S N L R S SR S e S S R T T S R S S SR S T R S B R TR SR R R R S TR R S R L R R R R L B

ERE R A R B A

NRG

SCREEM:
bAREM :
R

LF:

FGid
E)
Eal
Ell
HPREINT : AT
riv T
Moy
CHaA
FNI
AR
FAR
Rk
Ak
CALL.
M
A
AT
AL
THE
1T
P
I3z
ek
JHE
MY
AL
M
CALL
(I |
(RISTN
JHF
FPHSH
[l |
i
e
DA
P
CALL

MATH:

SMAlL.

LRLF

LN

THIZ ROUTINE BIILL
DORNE ITS WORE,

CUOPYRTGHT

FRINT ROLTINE,

1973 BY

sEEraH
A EaEH
FA0H
Alals]

H, SCEEEM
B, 4iH
1, M

@r aH

L.k
A, M

“aFH
LK,
H

i, SCREEMAS

H

Ak

=]

MATH
R
CouT Lo
Calf
COnT 200
M, &iH

M

MA IR
H

H. TARIE
E. A

I, @

8]

[ |
CONT ) )7

17

LIHPACE.
USE A LOOELE TaRLE

THE:

CORRESFONOING ASCITT CHARACTER

DATa AlTER

THEM Al

HSUAH HAS

T FIME THE

LSRR

T+ LEH

THE MICRG

AR e

B FMIEE

s BOHEENASRLUFFER

G aET
: MUPIBER O
; GET 2

s MASEK OFF

SCREEM ADDRESS

EYTESALIME

FIXEL

OHE NIBEELE
GET IT TO LOWeER MIBBLE

; LOOKLF AND FRINT

s FOR &t CHARASLINE ITRSERT

i GET LOMER

FIL=EL

; LOOKLF ARD PRINT OIT
S FOINTER=FOINTER+1

;3 T0
: YES,

s IF MOT OTO

i PRINT

EHD OF

GUTO MaTe ROUT ITHE

ERDOFE LTNE,
CARRAGE RETURRH

s PRINT LIMEFEED

; LIEE
; THIS IS

JOSAYE HL

s GET TARELE
; DFFSET=E

;D=

; HU=HL +DE

Sl FOR
FR

15
FSPECT

AR E S

s FUT CHAaR TN

SOLITRUT IT

LESHER
Rtk s ch 2t o b S ik S i i o s b SE o b g KR R o B o i R o o b o £ o L 2 b i o ShEEs okt B S i R S ik

4
+
+:
+
B
4
E
+
#*:

TWIME

SUREENTY

FRTNT MOEE

CHAR AL THE
FATIO

Sl



FraF H CRESTORE HIL

L B - =% ] SATUEE S T WOUE FRINT FOLT THE
21 FE 2D TABLE: DR Il P R AT 3 sLEAST T DakeeEsT FEINT

END Lo d
-"/,:' /4/ =
B OERRORCS) DETECTER g L
LAST ADDRESS BES3 v EC
ANE <, &
Cael Arsd 205

SYMBOL TEELE : 4

BEY
ST AZ4t CR WEED CRLF @322 LF BEen  LOOK T GEED
MATH  BZA%  NPRINT 03883 SCREEN 8883 SHALL  ®317  TABLE  A3dd
MARM BLEE

18
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$
THIS ROUTINE 15 FOR DRIWIFG THE MALIELD DESIGHN GROF
FEINTER, IT WILL FIRE THE PRIHT WIRES T0 CREEATE A GRAY #
SoALE FPLUS MOVE THE HEAD BI-DIRECTIONALY DLIETMG #+
FRINT THG, #
S

™

+

E

COFYRELGHT 1272 B3Y THE MICRED WORES

B PITERE LESHER :
eokobok debohboRoR ok ok ok R R R ol R s R R R R R R e sk kR

CATAEA DRG ZgH

A OISk (AR SHEAEKH  DUEPLAYSBUFFER ADIDRE S
& LEFT: EG ZH FPRIMT HEAD LEFT
@al RIGHT:  EQL 1H i FIGHT
R STOR: EiaLl AH JETOR PRIMT HEAD
aeay TR Eoid H ToOr QF  FORM
Baarn FIRE: ECn) “AH ; FIRE FRIMT HEAD
(511" [ | o Fid =H ; MOVE PAPER UF
Bigs  MARk: Er) ) BOOT AallDRESS
MARS SENSE . B 9

aauz OAaTA: Era) o

GBS CONTL . Bl =

L

Wian ZE 4@ MPRETINT: MW I 1, <EH ;s HUMEBER OF LLIHES LEFT 70 PRINT
NZAz2 Z2 TR a4 STA LINES
BEAS 21 A 26 (I | H, II1&F s Ho=DISFLAaYABLUFFER BONDKESS
BEEE ZE @2 HOME. : M T A, LEFT ; START HEAD MOVING LEFT
AzaR CD o Ad @aE CALL O L
HEAD DB yas HIJME 1 - IN SENSE
WEAF ES @4 ANT 4H
@Bzl o2 oen An JHZ HrMEL
[ I A i % R P A, STOP S LOCK BARK DCOR
Asle CD o Ad Az CAlL. COPIHDA
A9 ZA TR A4 L.DA ILINES JLLINES = ILIMES - 1
asic 30 LI 4 3]

e =TA LINES
JZ CLOSE TR LIMES=R THEN DOHNE
MY T Fi, RITGHT FETART HEAD RIGHT
CALL DOPINDL
RLYH 0, aa SDIRECTION FOR PRIMTY ROT THE =FKRD
CALL. SHALT SWATT 2 SECTOR HOLES OM PRINTER
Al L SHALTY ;T PMOVE PICTURE TO0 MIDOLE
CALL SHATT
P T 1, SEH HUMEBER OF CHAR. T0 PRINTAFPASS
ST COUNT
FLESH H
FlLISH ]
LadX D, daH+«128-48H ; HL=LAST LIHE, SAME GO UMK
DA ]
Por N

WALT FOR COMS TO COME HOME

-
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ALAF VE
iF
\F
iF
LF
=F
i E6
5 0
Bida 05

ni
%

TR
mern O

ol
- T T 0
;o

il

N

NN
5
1 m |-.
on

~E

4 2

s IE ;Sf B '.X‘ hoy e '_X! :S) :'"l
o =3: M0G0 & N

Y G s R
HY
h

(5

FF

i<}

)
]

oG

T &

FPREI:

LO0F

RPRT :

SO -

ChRIT:

Y
RAk
RAK
RAER
FAk
ZHA
ANT
CAlL
FsH
S |
LAD
FPOF
L.OA
DCR
STA
JHNE
FiP
CAllL
ALL.
MV T
s |
~ALL.
MY
CAlL
SR |
AL
JrF
M T

cALL
Dk
JME
AT
ST
FUSH
(RIGY
CiA
HNT
ALl
PLSH
Ll
WIS
FOP
LOfA
nce
1A
JHZ
FoF
TH=
ALl
JRIF
T
ORI
T
RET
I
AT

A

A, 1

AFH
FPRINT
0

0, —4aH
v}

(W]
COUNT
&
COUNT
FFRI

H
SWATT
CWAIT
M, STOP
COMNDIL
I.F

A, LEFT
COMNDL
0, BFFH
SHATT
£4+5

B, 1EH

CHAIT
B
Q0P

A, BaH
COLUNT
H

A, M '

ArFH
PRINT
]

0, 44
I

i
COUNT
A
DOUNT
RFERY
H

H

LE
HIOPE
CONTL.
=aH
COMTLL
SENSE
“iH
CWALT

20

; GET CHAR,
CUFFER RIBRLE TO LOWER

COMPLEMENT #
; MASK TFF MIBBLE
s PRINT 1T

-

j HL=HL~-1 LLINE

i CHAR,  COUNT=CHAR,  COUMT -1

; LOOP MORE IF NOT END OF LLINE
HL=ADDRESS AT TOP OF PIX
HAIT FOR NERT SECTOR

-

 BTOP CARRAGE

LINEFEED
START CARRAGE LEFT

.

.

FINRECTION FOR PTINY ROUTIMECLEFT
;WAIT FOR FIRET SECTOR

; CHAMGE. THIS BYTE 70 LINE LIP
THE LIMES IM EACH OIRECTION
;HOT IM THE SAME DIRECT TGN,

.

;COUNT OF MNUMEER OF CHARS. T PRINT

i GET CHAR
 COPPLEMENT A

s MASK OFF NIBBLE
s FRINT IY

SADD 1 LINE TO HL

; CHAR COLUNT= CHARR COUNT -1

LOOP JF NOT END OF LINE
HL=FOINTER AT TOFP OF SCREEN

-

;0 oA LINE FEED
;50 HOFE
OLTPLT DAaTa TO COMMAND FORT

JWARTT FOR COLIMN HIGH



CAl
B |
A
A4 1D
E
O P
Lid g
(S EPaT

Pz

GEter
B4 200

A
HMededin
Pk i
[SE T 3
v
SRR 3
5 B b
B455
56 v
ke SiFA

L5 IS S| IS

B SF
Eige]
T

BABE T
HAED
AebiE
H4EE 3
T

(oL e

(A0 W B
B47E 3

GERS
B47E

SYMBOL

CLOsE
CTHIMT

e
Ef )
CAodl
EE @A
Lo oAd
e &3
EE 81

220 a4

)

e IH
Ak
J2
MY I
CAlL
IH
Fh X
JHE
FET

SEMSE
Gk
(NECL.
f1, FIRE
O
BSENSE
B1H
ENDCL

=
E5
ENDICL.

E 3
#THIS 15 THE
#[T 1% ARRANGED S
o
TaELE:

TABLE WSED
WIDE

I T e (] = HEH, @k,
(51 I

A
4
16
N

ne ZEH, QEH,

=3 24K, 1

v

H,
28H, 18K,
Z8H, 11H,
11H,
] = 1%H,
W= . 10H,
] =1 &2H, 10H,
nE 10H,
DE
] 10H,
LE
e EEH, 1FH,

DE ZFH, 1FH,

e EFH, ZFH,
COUNT -
LIHES :

ns i
s 1
EHLD
B EREORCZY DETELCTED

LAST ADDNEESS A4 7TE

TAHBLE :

“adar
Wik

COLOP
CHWALT

GEFD
AEiAB

COLMH
Ik

HE0E
5L

2

10H, =

1FH, Z6a

AT FOR O HIGH

s FIRE PRIMT HEAD

SHALT FOR COLLMN LOW

TO PRINT THE GRAY SCALE
AMD & BIT:S HIGH FROM D6

@AeH, BEH, aad i1

@aH, BnaH, oM i 2

FAiH, & i P
Z@H, BEH, adi4
Z4H, A 3
29H, A4 i
=<4H, Vit
24K, Adi4 &8

2K, 2EH =

1

aH, Z6H

L. !
b

26H ;
ZFH
ZFH

EFH, 3 ZFH i 14

IFH, FFH P15

SFH, AFH ple

COMNLIY B25A4
OATH

CONTL.
P 5F

ERRS
RS I51%]



ERHOCL. ad22 FIRE BEER FFRX AEEF FRWL
HIOPE BEAG HOMEL  B380 LEFT AR LF

LEOLY Y @azins LFLLOFP  Aasce LINES  @a47R L O0F FPRITHT
OHEZL. B4l FEINT AZEe RIGHT  &8i) FPRY A B HEMSE
ST A3 k] 1| I SHAIT  BEBA TrRLE  &G42RA TOF G
LIF (515190 WrARM ALRE

FRWOZ Bad4an
LEDLY

1

ax)
=

.

St
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"MAG[RO
WOIRLLS

DS-80  ENGI NEERI NG  CHANGE

Dear Customer,

Ve have discovered a problemin the DS-80 circuit design whi ch
causes errors in the sanple and hold circuit. The SD-210 FET
used as the sanpling switch has its substrate floating. This
was designed to reduce |eakage current, but unfortunately it
backfired. On sone SD-210s the substrate will charge up to a
few volts positive wth respect to the source causing the FET
to turn on; the gate loses control

To correct this, sinply connect a junper wire fromthe substrate
termnal to ground. This is very sinple as there is a ground
plane inmediately adjacent to the unconmtted substrate pin on
the SD-210.

JUMPER HERE

PE OFF SOLDERMASK HERE

P.O. BOX 1110 DEL MAR, CA. 92014 714-756-2687
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