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ABSTRACT

This thesis presents a C-band satellite receiver demonstrative set. It is used to
study a satellite signal receiver. It has the test points that are important to measure
the satellite $ignals and can show the signals on liquid crystal display, LCD. It uses
a microprocessor to control in two modes that are automatic mode and manual mode.
It can search satellite position and tune channels in automatic- mode. The test points
can be selected by useing keybord or selector switch and show status of test points
on LCD and LED on block diagram of C-band satellite receiver. Although it is
without an antenna or satellite signals, it can use a backup signal set to generate the

satellite signals for replacing the real signals from the satellites.
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3.7 mauviaene vl (Power Supply)
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AUTO SEARCH
COMPLETED

0. RETURN
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ST.<xxxx>
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1.2. FINE SEARCH nnjsoen'ldifhy 2 daudes defide

1.2.1 SELECT SAT Wdmiunmsifendumisvesaraiion fildmeinmsdum
dumuaamauioudalulid (AUTO SEARCH) udaldviimstiunnaust’ld msiden
dumisarifiouiideams Tasmsnaminiay 1 - 9 yamEaszimsnuguaTety
amimeerma lldsdwmiswesnrifioudendndeglfi 411 naz dumiwes

UM lugn 4.12

1-9 SELECT SAT
SAT< >

0. RETURN

:i y A o = oA
glJ‘n 4.11 YANUINOTUMANANIUANNIADN

PLEASE WAIT

ST.<xxxx>

71 4.12 dumavesnaemailagiiv

1.2.2 FINE SCAN 19dm%utlf udumiwesnumoemeinvazidoa
mMsnuguldsuaweimmnd oudi 14 Tasmsnafdgnes  Tufianeaziusen

uazariuan A 4.13

ST.<0000>
@ WEST EAST ®

0. RETURN

71 413 msdSudumissawemelavazidua



75

422 mynaneamsAumYe fyanamaiios

TUNER Tﬂnﬂﬁyuunaan"lﬁti‘]usmmsmﬁanﬁms”umsﬁ’uﬂnimﬁtytmmﬁﬂuﬁﬁ
nazysudesdoyna TavazBoadegud 4.14

Funou m319ng Tnua TUNE aunsoitldTae

- 910 MAIN MENU nauuoiay 3 92191g Tnua SET DISH, TUNE

' y . o , o 2
- nanueoiay 2 11g Tnua TUNER Tae Tnuaiiezinisesmilu 2 Tnuadoodsil
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CH.<09>
COMPLETED

0. RETURN
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1-8 SELECT TP.

0. MAIN MENU

U 4.18 miwevesswmsidenyatanaaeudyana

2. TuduveIMsuanIHada I UUUIDUAAIND ILUAAIA Time/Div, VoltDiv

gasdumisganaasuiinisiaog

V/DIV TP.2 VDIV
=05V = 10mV
TDIV T/DIV

= 1uS = 200nS

TP.3 VDIV
=02V

TDIV

31 420 dyaaildanganacoud 3 uaz 4

VDIV
=02V

= 0.5V
= 100nS

= 50nS

TP.5 VDIV TP.6

JUN 421 dygnuiildanganaaoud suaz 6
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HELP GUIDE

1. NORMAL

2. TEST SIGNAL
3. SET DISH, TUNE

| I

|

PRESSEDKEY 1 - 9 PRESSEDKEY 1- 8 TWO FUNCTIONS
TO SELECT TO SELECT TEST 1. SET DISH
POINT 2. TUNER
@  CHANNEL - w 2 »
L POSITION OF -FINE SCAN-
TWO FUNCTIONS SATELLITE .ml,o Fuxgncins
1. AUTO SEARCH RECORD STATION - SELECT SAT.
AUTOMATIC SEARCH AFTER YOU RUN
L] [ ) | "
AUTO SEARCH YOU PRESSED KEY 1-9 WEST OR EAST
CAN SELECT 2. FINE SCAN DIRECTION BY
SATELLITE TO SET DISH TO FINE PRESSED LEFT AND
RECIEVE BY SATELLITE IN RIGHT ARROW KEY
- ] [ I »
RN CHANNEL AND -FINE TUNER -
TWO FUNCTIONS AFTER YOU RUN
- AUTO TUNER - RECORD (FULL 9) AUTO TUNE YOU
AUTOMATIC TUNE CHANNEL CAN SELECT
. - » - »
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PRESSED KEY 1-9
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Tﬂiuniumuqumi'n1~11u‘uawﬂmﬁmmsmsm’(tytmmmmﬁuumuﬂ'nunf'ff

;““MA[N PROGRAM““

ORG  0000H
:FOR LCD
LCDCTRLI: EQU 60H
LCDCTRL2: EQU 61H
LCDDATAL: EQU 62H
LCDDATA2: EQU 63H
LCDREADI: EQU 64H
LCDREAD2: EQU 65H
DISPON: EQU 3FH
DISPOFF: EQU 3EH
STARTLNO: EQU 0COH
LINEl: EQU 0BSH
LINE2: EQU 0B9H
LINE3: EQU OBAH
LINE4: EQU 0BBH
LINES: EQU OBCH
LINE6: EQU OBDH
LINE7: EQU OBEH
LINES: EQU OBFH
STARTCLO: EQU 40H
SYSCAL: EQU 10H
;..#..OSTART PROGRAM...‘..
START: CALL DELAYCK

CALL SETPORT

CALL INITLCD

CALL CLRSCR

CALL SETBOX

LD A9IH

OUT (33H)A

CALL TITLE

LD AQSIH

OUT (33H),A
ORGSTR: CALL MNMAIN ;1.4
STRORG: IN  A,(42H)

BIT 4A

JR NZSTRMM

CALL MNMANUL

JR  ORGSTR
STRMM: CALL RKEY

LD A,KDAT)

CP 00H

JR  ZSTRORG
STROI1: CP  OIH

JR  NZSTRO2

CALL SUBREC

JR  ORGSTR
STRO2: CP  02H

JR NZSTRO3

CALL SUBTES
JR  ORGSTR
STRO3: CP  03H
JR NZSTRO4
CALL SUBSET
JR  ORGSTR
STR04: CP  ODH
JR  NZ,STRORG
CALL HELP
JR  ORGSTR
RST 08H
;tttt‘ttSUB pROGRAM"‘.‘
;l.6tttt¢SUB NORMAL"‘..
SUBREC: CALL UNKEY
RECSTR: CALL. MNREC ;1.61
CALL PAGE2
CALL COLS
CALL LEG#0
LD HL,CHEDIT
LD A,HL)
CALL OUTLEG ;HL = CHANNAL
LD A,(PRESCH) ;VALUE OF
CHANNAL
OUT (31H)A
STRREC:IN  A,(42H)
BIT 4A
JR NZRECMM
CALL MNMANUL
JR  RECSTR
RECMM: CALL RKEY
LD A,KDAT)
CP 00H
JR  ZSTRREC
CP OCH
JR  Z,STRREC
RECLEF:CP  0BH ;KEY RETURN
JR  NZRECO01
JR  RECRET
RECO1: CP ODH
JR  NZ,REC00
CALL HELP
JR  RECSTR
REC00: CP  0AH :KEY RETURN
JR  NZRECPLY
JR  RECRET
RECPLY: CALL APPLY ;APPLY
CHANNAL
JR STRREC
RECRET: CALL UNKEY
RET
;Ottttttttsus APPLY CHANNAL.‘."-.”‘



LD A,KDAT)
LD (HL)A
CALL OUTLEG
LD BA
LD IY,CHI

APPY1: INC 1Y
DINZ APPYI
DEC 1Y
LD A(Y+0)
LD (PRESCH)A
OUT (31H),A  ;OUTPUTCH.=(Y)

APYRET: CALL UNKEY
RET

;L’,‘..“.SUB TEST‘....‘

SUBTES: CALL UNKEY
CALL MNTEST  ;L71
LD A00H
OUT (30H),A

STRTES:IN  A,(42H)
BIT 4,A
JR NZTESMM
CALL MNMANUL
JR  SUBTES

TESMM: CALL RKEY
LD A/KDAT)
CP O0H
JR  ZSTRTES

TESOl: CP  O1H
JR NZTES02
LD AOIH
OUT (30H)A
CALL TPGAF1
JR SUBTES

TES02: CP  02H
JR NZTES03
LD A02H
OUT (30H),A
CALL TPGAF2
JR SUBTES

TES03: CP  03H
JR  NZTES04
LD A04H
OUT (30H),A
CALL TPGAF3
JR SUBTES

TES04: CP 04H
JR  NZTES0S
LD A,08H
OUT (30H)A
CALL TPGAF4
JR  SUBTES

TES0S: CP OSH
JR  NZTESO06

;IY =SELECT CH.

;TESTPOIN =1

;TESTPOIN =2

;TESTPOIN =3

;TESTPOIN =4

;TESTPOIN =5

108

LD ,AI0H
OUT (30H)A
CALL TPGAFS
JR  SUBTES
TES06: CP  O6H
JR  NZTES07
LD A20H
OUT (30H),A
CALL TPGAF6
JP SUBTES
TES07: CP OTH
JR NZTESO08
LD AA40H
OUT (30H)A
CALL TPGAF7
JP  SUBTES
TES08: CP  08H
JR NZTESTH
LD A,80H
OUT (30H)A
CALL TPGAFS
JP  SUBTES
TESTH: CP  ODH
JR NZTESOB
CALL HELP
JP  SUBTES
TESOB: CP  OBH
JR  NZTES00
JR  TESRET
TES00: CP  0AH
JP NZSTRTES
TESRET: CALL UNKEY
RET
;I'SUOOOOOSU’B SETO‘O““‘O
SUBSET: CALL UNKEY
SETSTR: CALL MNSET :1.81
STRSET:IN  A,(42H)
BIT 4A
JR NZSETMM
CALL MNMANUL
JR  SUBSET
SETMM: CALL RKEY
LD A,KDAT)
CP O0H -
JR  ZSTRSET
SETOl: CP  OIH
JR NZSET02
CALL DISH :1.82
JR  SETSTR
SET02: CP  02H
JR NZSETH
CALL TUNER :1.83
JR  SETSTR

;TESTPOIN =6

;TESTPOIN =7

;TESTPOIN =38



SETH: CP ODH
JR NZSETOB
CALL HELP
JR  SUBSET
SETOB: CP  OBH
JR  NZSET00
JR  SETRET
SET00: CP  0AH
JR  NZSTRSET
SETRET: CALL UNKEY
RET
;1.82‘““‘SUBDISH““““
DISH: CALL UNKEY
DISSTR: CALL MNDISH  ;1.821
STRDIS: IN  A,(42H)
BIT 4,A
JR NZDISMM
CALL MNMANUL
JR DISH
DISMM: CALL RKEY
LD A,KDAT)
CP O0H
JR  ZSTRDIS
DISO1: CP  OIH
JR  NZ,DIS02
CALL AUTODIS  ;1.822
JR DISSTR
DIS02: CP  02H
JR NZDISOH
CALL FINEDIS  ;1.823
JR DISSTR
DISOH: CP  ODH
JR NZDISOB
CALL HELP
JR DISSTR
DISOB: CP OBH
JR  NZDIS00
JR  DISRET
DIS00: CP  0AH
JR  NZDISSTR
DISRET: CALL UNKEY
RET
:1.822##### AUTO DISH**##*+
AUTODIS: CALL UNKEY
CALL AUSERCI  ;1.82211
STRAUD: IN  A,(42H)
BIT 4,A
JR  NZSTAUTMM
CALL MNMANUL
JR  AUTODIS
STAUTMM: CALL RKEY
LD A;KDAT)
CP  00H
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JR  ZSTRAUD
CP 0AH
JR NZATDIS3
JP  ATDIS4
ATDIS3: CALL AUSERC2  ;1.82212
CALL CLSDISH  :8XI
CALL AUSERC3  ;1.82213
ATDISI:IN  A,(42H)
BIT 4A
JR NZATDIMM
CALL MNMANUL
JR  AUTODIS
ATDIMM: CALL RKEY :KEY PRESSUR
LD A,KDAT)
CP 00H
JR  ZATDISI
IN A42H)
SET 2A
RES 3,A
OUT (42H),A  ;START SCAN
CALL AUSERC4
LD IY,PRESSAT
LD B,09H
CALL PAGE2
LD HL.SATEDIT
LD IXSATI
ATDIS5: CALL COL3 ;SHOW NUMBER
OF SAT.
CALL LEG00
LD AB
CALL LEATI
ATLDD: LD D,0CSH
ATDIS6: IN  A,(42H)
BIT 4,A
JR NZATDI6MM
CALL MNMANUL
JR  AUTODIS
ATDISMM: INC D
INC D
JR ZATLDD
CALL RKEY
LD A,KDAT)
CP 0AH
JR NZATDIS8 :
IN  A@42H)
RES 2,A
RES 3,A
OUT (42H),A  :STOP SCAN
CALL MNBDIS  ;8X2MENU BLEK
SEARCH
CALL UNKEY
ATDISY: CALL RKEY
LD  A(KDAT)



CP  OOH

JR  Z,ATDIS9
CP 0AH

JP Z,ATDIS4
CALL UNKEY
CALL AUSERC4

CALL COL3
CALL LEG00
LD A,HL)
CALL OUTLEG
IN  A(42H)
SET 2,A
RES 3,A

OUT (42H),A  ;START SCAN

ATDIS8:IN  A,(41H)

CP 04H
JR  NC,ATDIS7
CALL COLS
CALL STATSAT
LD AD

OUT (3IH)A
JR  ATDISYY

;CHECK MAXIMUM OF DISH

ATDISXX:JR  ATDISS
ATDISYY: CALL DELAY3

IN  A@#2H)
BIT 6.A

JR NZATDIS6
INC D

INC D

LD AD

OUT (3IH),A
CALL DELAY3
IN  A(42H)
BIT 6,A

JR  ZATDMEM
JR  ATDIS6

ATDMEM: CALL DELAY2

IN  A,40H)
LD (IX+0)A
LD (Y+0)A
IN A,41H)
LD (IX+1)A
LD (Y+I)A
INC IX

INC IX

CALL DECOUNT
CALL DECOUNT
CALL DECOUNT
DINZ ATDISXX

;MEMORY LOW STAGE

;MEMORY HIGHT STAGE

;NEXT MEMORY OF SAT.

ATDIS7:IN  A,(42H)

RES 2A
RES 3,A

;DELAY FOR NEXT SAT.
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OUT (42H)A
CALL DELAY
CALL UNKEY
LD IY,PRESSAT
IN  A,40H)
LD (Y+0)A
IN  A®4IH)
LD (Y+I)A
ATDPUT: CALL MNSTAT
STATE SAT.
LD HL,SATEDIT
LD A,HL)
SUB 0IH
LD ‘(HL)A
LD BA
LD IXSATI
ATDISO: INC  IX
INC IX
DINZ ATDISO
DEC IX
DEC IX *°
CALL PAGE2
CALL COLS
LD AQY+])
CP (IX+)
JP CINCDIS
JP NZ.DECDIS
LD A(Y+0)
LOW STATE
CP  (IX+0)
JP CINCDIS
JP  NZ,DECDIS
JP ATDRET
INCDIS: IN  A,(42H)
RES 1A
OUT (42H)A
CALL DELAYCK
IN A,42H)
SET 0A
OUT (42H)A
CALL DELAYCK
IN  A42H)
SET LA
CALL DELAYCK
IN  A@42H)
SET 2A
RES 3,A
OUT (42H)A
ATINCW: IN  A,(42H)
BIT 4A
JR  NZCWATMM
CALL MNMANUL
JP AUTODIS

;STOP DISH

;MENU SHOW

;IX=LAST SAT.

JFNEW <OLD =INC
;JFNEW > OLD =DEC
;IF NEW =OLD = CHECK



CWATMM: CALL COLS
CALL RKEY
LD A,KDAT)
CP 0AH
JR  ZATIRET
CALL STATSAT
IN  A@IH)
LD (IY+1)A
CP  (IX+])
JR  CATINCW
IN  A,40H)
LD (Y+0)A
CP  (IX+0)
JR  CATINCW
IN  A42H)
RES 2,A
RES 3,A
OUT (42H),A

ATIRET:JR  ATDRET

DECDIS:IN  A,(42H)
RES 1,A
OUT (2H)A
CALL DELAYCK
IN A,42H)

RES 0,A

OUT (42H)A
CALL DELAYCK
IN A 42H)
SET LA

OUT (42H)A
CALL DELAYCK
IN A@42H)
SET 3A

RES 2,A

OUT (42H),A

ATDECW:IN  A,(42H)
BIT 4,A
JR NZDWATMM
CALL MNMANUL
JP AUTODIS

DWATMM: CALL COLS
CALL RKEY
LD A;KDAT)
CP 0AH
JR  ZATDRET
CALL STATSAT
IN  A,40H)
LD (@Y+0)A
IN  A@IH)
LD Q@Y+)A
LD A®X+)
CP  (IY+])
JR  C,ATDECW

;INCREAT DISH

;DECREAT WAIT

:SHOW STATE SAT.

;STOP INCREAT DISH

;SHOW STATE SAT.
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LD A,(IX+0)

CP  (1Y+0)

JR C,ATDECW

IN  A(42H)

RES 2A.

RES 3,A

OUT (42H),A  :STOP DECREAT

ATDRET: CALL AUSERCS
ATDIS2: CALL RKEY
LD A(KDAT)

CP 0AH
JR NZATDIS2
ATDIS4: CALL UNKEY
RET
;#44#44SHOW NUMBER OF SAT.*##se#+
LEATI: CP  09H
JR NZLEAT2
CALL LEGOI
LD HL,SATEDIT
LD (HL),0IH
JR LEATRET
LEAT2: CP  08H
JR NZLEAT3
CALL LEG02
LD HL,SATEDIT
LD (HL),02H
JR  LEATRET
LEAT3: CP  O7H
JR NZLEAT4
CALL LEGO3
LD HLSATEDIT
LD (HL),03H
JR LEATRET
LEAT4: CP  06H
JR NZLEATS
CALL LEG04
LD HL,SATEDIT
LD (HL),04H
JR LEATRET
LEATS: CP  05H
JR NZLEAT6
CALL LEGOS
LD HL,SATEDIT
LD (HL),05H
JR LEATRET
LEAT6: CP  04H
JR NZLEAT?
CALL LEGO6
LD HL,SATEDIT
LD (HL),06H
JR LEATRET
LEAT7: CP 03H
JR NZLEATS8



CALL LEGO7
LD HL,SATEDIT
LD (HL),07H
JR  LEATRET
LEATS: CP  02H
JR  NZLEAT9
CALL LEGO8
LD  HL,SATEDIT
LD  (HL),08H
JR  LEATRET

LEATS: CP  OlH
JR NZLEATRET
LD HLSATEDIT
LD (HL),09H
CALL LEG09

LEATRET: RET

;8X1****¢MOVE DISH TO WEAT####+ss4+

CLSDISH: CALL  AUSERC2
CALL PAGE2
LD AS80H
OUT (43H)A
IN  A42H)
RES 1A
OUT @2H)A
XOR A
OUT (40H),A
OUT (41H),A
CALL DELAYCK
CALL CLOCK
CALL DELAYCK
LD A9AH
OUT (43H),A
IN  A,(42H)
SET 0A
OUT (42H),A
CALL DELAYCK
IN  A(42H)
SET 1A
OUT (42H)A
CALL DELAYCK
IN  A®42H)
SET 3A
RES 2A
OUT 42H)A
LD  IY,PRESSAT
LD IXNEWSAT

MOWEAT: IN  A,(42H)
BIT 4,A
JR  NZMOWMM
CALL MNMANUL

:RELOAD
:CLEAR COUNTER (0000B)

;COUNT UP

;START MOVE WEAT
;COUNTER OLD
;COUNTER NEW

JR  CLSDISH
MOWMM: CALL RKEY
LD A,(KDAT)
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;PORT40,41 = OUTPUT(CH=1,CL=0)

:PORT40,41 = INPUT(CH=L,CL=0)

Ccp

0AH

JP ZMWERET
IN  A,40H)

LD

(IY+0),A

IN  A41H)

LD

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

AY+1),A
COL7
STATSAT
DELAY
COL?
STATSAT
DELAY
COL7
STATSAT
DELAY
COL7
STATSAT
DELAY
COL7
STATSAT
DELAY
COL7
STATSAT
DELAY

IN  A,40H)

LD

IX+0),A

IN  A4IH)

LD
LD
CP

(IX+1),A
A(IY+])
IX+1)

JR C,MOWEAT

LD
CP

A,QY+0)
(@X+0)

JR  C,MOWEAT

MWERET:IN  A,(42H)

RES
RES
OouT
LD

2,A

3,A
(82H),A

A,80H

OUTPUT(CH=],CL=0)

OouT

(43H),A

IN  A@&2H)

RES
OUT
XOR
(0000B)
OuUT
OUT

CALL DELAYCK

1,A
(42H),A

;SHOW STATE SAT.

;SHOW STATE SAT.

;SHOW STATE SAT.

;SHOW STATE SAT.

;SHOW STATE SAT.

;SHOW STATE SAT.

;NEW(H) > OLD(H)

;NEW(L) > OLD(L)

;STOP CLEAR
;PORT40,41 =

;RELOAD

A ;CLEAR COUNTER

(40H),A
(41H),A

CALL CLOCK

CALL DELAYCK

LD

A9AH

INPUT(CH=I,CL=0)

;PORT40,41 =
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OUT (43H),A
IN  A42H)
SET 0A
OUT (42H)A
CALL DELAYCK
IN  A(42H)
SET 1A
OUT (42H),A
CLDSRET: CALL UNKEY
RET
;““‘COCOQCLOCK OSC'.“““‘..
CLOCK: PUSH AF
IN  A42H)
SET 7,A
OUT (42H),A
CALL DELAYCK
RES 7A
OUT (42H),A
CALL DELAYCK
SET 7A
OUT (42H),A
CALL DELAYCK
RES 7,A
OUT (42H),A
CALL DELAYCK
SET 17,A
OUT (42H),A
CALL DELAYCK
POP AF
RET
;OOOOOOOODELAY FOR CLOCK OSC.“‘.#O“‘
DELAYCK: PUSH BC
LD B;0DFH
WAITCK: NOP
DINZ WAITCK
POP BC
RET
;1.823%%##4sSUB FINE DISH**#++see
FINEDIS: CALL UNKEY
SATSTR: CALL MNFISAT ;1.8231
STRSAT:IN  A,(82H)
BIT 4A
JR NZFSATMM
CALL MNMANUL
JR  FINEDIS
FSATMM: CALL RKEY
LD A,KDAT)
CP  00H
JR  ZSTRSAT
FSATOI:CP  0IH
JR  NZFSAT02
CALL SELSAT ;1.8232
JR  SATSTR

;COUNTUP

FSAT02: CP  02H
JR  NZFSATH
CALL SATFINE ;1.8233
JR  SATSTR
FSATH: CP  ODH
JR  NZFSATOB
CALL HELP
JR  SATSTR
FSATOB:CP  O0BH
JR  NZ,FSAT00
JR  FSATRET
FSAT00: CP  0AH
JR  NZSTRSAT
FSATRET: CALL UNKEY
RET
:1.8232%%498SUB SELECT SAT.*####+
SELSAT: CALL UNKEY
CALL MNSESAT
LD HLSATEDIT
CALL PAGE2
CALL coOL$
CALL LEG00
LD A,HL)
CALL OUTLEG
LD IY,PRESSAT
LD A80H ;SETPORT 40-42 =
OUTPUT
OUT (43H)A
IN  A@42H)
RES 1,A
OUT (42H)A
CALL DELAYCK
LD A,(QY+0)
OUT (40H),A
LD AQY+])
OUT (41H)A
CALL DELAYCK
CALL CLOCK
CALL DELAYCK
LD A9AH
INPUT(CH=1,CL~0)
OUT (43H)A
IN  A42H)
SET 1A
OUT (42H)A
STSESAT:IN  A,(42H)
BIT 4A
JR  NZTSESMM
CALL MNMANUL
JR  SELSAT
TSESMM: CALL RKEY
LD A,KDAT)
CP  00H

;1.82321

;RELOAD

;COUNTER LOW

;COUNTER HHIGHT

;PORT40,41 =



JR  Z,STSESAT
CP OCH
JR  ZSTSESAT
TSESOB: CP  OBH
JR  NZTSES00
JP  TSESRET
TSES00: CP  0AH
JR  NZTSAPY
JP  TSESRET
TSAPY: CALL COLS
CALL LEGO0
LD AKDAT)
CALL OUTLEG
APYSAT:LD  A,KDAT)
LD HL,SATEDIT
LD (HL)A
LD BA
LD IXSATI
APSATI:INC IX IX=SELECT SAT.
INC IX
DINZ APSATI
DEC IX
DEC IX
SATPUT: CALL DELAYS
CALL MNSTAT  ;MENU SHOW STATE SAT.
CALL PAGE2
CALL COLS
LD (NEWSAT)IX ;IX=NEW SAT.
LD AQY+])
CP (X+1)
JP CINCSAT ;IFNEW<OLD=INC
JP NZDECSAT IFNEW >OLD =DEC
LD A(Y+0) IF NEW=OLD=CHECK LOW
STATE -
CP (X+0)
JP CINCSAT
JP  NZ,DECSAT
JP  APSRET
INCSAT:IN  Aj(42H)
RES 1,A
OUT (42H).A
CALL DELAYCK
IN  A42H)
SET 0,A :COUNT UP
OUT (42H),A
CALL DELAYCK
IN  A42H)
SET LA
OUT (42H)A
CALL DELAYCK
LD  IY,PRESSAT
IN  A42H)
SET 2,A

RES 3A°

OUT (42H),A
INCWAIT: IN  A,(42H)

BIT 4,A

JR  NZ,INCWAMM

CALL MNMANUL

JP  SELSAT
INCWAMM: CALL COLS

CALL RKEY

LD A(KDAT)

CP 0AH

JR ZRETINC

CALL STATSAT  ;SHOW STATE SAT.

CALL DELAY2

IN A@IH) ;INCREAT DISH

LD (Y+I)A

CP (IX+l)

JR  CINCWAIT

IN A,40H)

LD (@Y+0).A

CP (x+0)°

JR  CINCWAIT

IN  A42H)

RES 2A

RES 3,A

OUT (42H)A  ;STOP INCREAT DISH
RETINC:JR  APSRET
DECSAT:IN  A,(42H)

RES 1A

OUT (42H),A

CALL DELAYCK

IN A42H)

RES 0,A :COUNT DOWN

OUT (42H)A

CALL DELAYCK

IN A,42H)

SET 1A

OUT (42H)A

CALL DELAYCK

LD IY,PRESSAT

IN  A(42H)

SET 3A

RES 2,A

OUT (42H),A
DECWAIT: IN A, (42H)

BIT 4,A

JR  NZ,DECWAMM

CALL MNMANUL

JP SELSAT
DECWAMM: CALL COLS

CALL RKEY

LD A,KDAT)

CP 0AH



JR  Z,APSRET
CALL STATSAT
CALL DELAY2
IN  A,(40H)
LD (IY+0),A
IN  A@IH)
LD (Y+)A
LD A(X+1)
CP  (IY+1)
JR  CDECWAIT
LD  A,(IX+0)
CP  (IY+0)
JR  C,DECWAIT
IN  A#2H)
RES 2A
RES 3,A
OUT (42H),A
APSRET: CALL UNKEY
JP SELSAT
TSESRET: CALL UNKEY
RET

;1.8233#+++++SUB FINE SCAN*#*##+

SATFINE: CALL UNKEY
CALL MNFINE ;1.82331
CALL PAGE2
CALL COL3
CALL STATSAT
LD HL,SATEDIT
LD B,@HL)

LD 1Y,SATI

STFLOOP: INC 1Y
INC 1Y
DINZ STFLOOP
DEC IY
DEC 1Y

STFISAT:IN  A,(42H)
BIT 4,A
JR  NZSTFITMM
CALL MNMANUL
JR  SATFINE

STFITMM: CALL RKEY
LD A,KDAT)
CP O0H
JR  ZSTFISAT

STFINR: CP OCH
JR  NZSTFINL

FININC:IN  A,(42H)
RES LA
OUT (42H),A  ;RELOAD
CALL DELAYCK
IN  A@2H)
SET 0A
OUT (42H)A

;SHOW STATE SAT.

;DECREAT WAIT

;STOP DECREAT
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CALL DELAYCK
IN  A42H)
SET 1A
OUT (42H),A
CALL DELAYCK
IN  A,42H)
SET 2A
RES 3,A
OUT (42H)A
FICWAT:IN  A,(42H)
BIT 4,A
JR NZFICWMM
CALL MNMANUL
JR  SATFINE
FICWMM: CALL COL3
CALL STATSAT
CALL RKEY
LD A,(KDAT)
CP OCH
JR  ZFICWAT
RES 2A
RES 3A
OUT (42H)A
CALL DELAY2
IN  A,40H)
LD (IY+0),A
IN  A41H)
LD (IY+1),A
IN  A(42H)
CALL COL3
CALL STATSAT
JR  STFISAT
STFINL:CP  0BH
JR  NZSATCHAN
FINDEC:IN  A,(42H)
RES 1A
OUT (42H)A
CALL DELAYCK
IN  A,42H)
RES 0A
OUT (42H)A
CALL DELAYCK.
IN  A®2H)
SET 1A
OUT (42H)A
CALL DELAYCK
IN  A(42H)
SET 3A
RES 2,A
OUT (42H)A
FDEWAT:IN  A,(42H)
BIT 4.A
JR  NZ,FDEWMM

;SSHOW STATE SAT.

;STOP INCREAT DISH



r

CALL MNMANUL
JP SATFINE
FDEWMM: CALL COL3

CALL STATSAT ;SHOW STATE SAT.

CALL RKEY
LD A,KDAT)
CP 0BH

JR  ZFDEWAT
IN  A(42H)
RES 2A

RES 3,A

OUT (42H)A ;STOP INCREAT DISH

CALL DELAY2
IN  A,(40H)
LD (Y+0)A
IN  A®41H)
LD (Y+D)A
CALL COL3
CALL STATSAT
JP  STFISAT

SATCHAN:CP  0AH
JR  ZFINSRET
JP STFISAT

FINSRET: CALL UNKEY
LD IY,PRESSAT
IN  A,40H)
LD (Y+0)A
IN A@IH) -
LD (Y+DA
RET

;.......SHOW STATE SAT...‘.....

STATSAT:IN  A,(41H)
AND OFOH
RRC A
RRC A
RRC A
RRC A
CALL OUTLEG
IN A41H)
AND OFH
CALL OUTLEG
IN A,40H)
AND OFOH
RRC A
RRC A
RRC A
RRC A
CALL OUTLEG
IN A,40H)
AND OFH
CALL OUTLEG
RET

;#e**ssDISPLAY CALACTOR Q-9*%%3%4*
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OUTLEG: AND OFH
CP 00H
JR NZ,0UT10
LD HL(ZERO ;0
CALL DISCHA
JR  OUTRET

OUTI10: CP  0lH
JR NZ,0UT20
LD HLONE ;l
CALL DISCHA
JR OUTRET

" OUT20: CP  02H

JR  NZOUT30
LD HLTWO 32
CALL DISCHA
JR OUTRET

OUT30: CP  03H
JR  NZOUT40
LD HLTHREE 3
CALL DISCHA
JR  OUTRET

OUT40: CP  04H
JR  NZOUTS0
LD HLFOUR ;4
CALL DISCHA
JR OUTRET

OUT50: CP  05H
JR NZOUT60
LD HLFIVE 35
CALL DISCHA
JR  OUTRET

OUT60: CP  06H
JR NZOUT70
LD HLSIX ;6
CALL DISCHA
JR OUTRET

OUT70: CP  O7H
JR  NZ,0UT80
LD HLSEVEN ;7
CALL DISCHA
JR  OUTRET

OUTS0: CP  08H
JR  NZOUT90
LD HLEIGHT ;8
CALL DISCHA
JR  OUTRET

OUT90: CP  09H
JR  NZ,OUTRET
LD HLNINE 39
CALL DISCHA

OUTRET: RET

;1.83“‘.“TU’NER“.“‘.

TUNER: CALL UNKEY



TUNSTR: CALL MNTUNE ;1.831
STRTUN:IN  A,(42H)

BIT 4,A

JR  NZSTTUMM

CALL MNMANUL

JR  TUNER
STTUMM: CALL RKEY

LD A,KDAT)

CP 00H

JR  ZSTRTUN
TUNEOL:CP  OIH

JR  NZ,TUNEO2

CALL TUNAUTO;1.832

JR  TUNSTR
TUNE02: CP  02H

JR  NZTUNEH

CALL TUNFIN ;1.833

JR  TUNSTR
TUNEH: CP  ODH

JR  NZTUNEOB

CALL HELP

JR  TUNSTR
TUNEOB:CP  0BH

JR  NZTUNE00

JR  TUNERET
TUNE0O: CP 0AH

JR NZSTRTUN
TUNERET: CALL UNKEY

RET
;1_832“““Am0 TU‘N’ER““““
TUNAUTO: CALL UNKEY

CALL MNAUTUN ;1.8321

CALL PAGE2
LD B,09H
LD EOIH  ;NUMBER CHANNAL
LD IY,CHI
LD D,0FCH
TUNAUTL:IN  A,(42H)
BIT 4A

JR NZTUNAMM
CALL MNMANUL
JR  TUNAUTO
TUNAMM: CALL COL3
CALL LEG00
LD AE
CALL OUTLEG
TUNAUT2: IN  A,(42H)
BIT 4A
JR  NZTUNA2MM ]
CALL MNMANUL
JR  TUNAUTO
TUNA2MM: LD AD
CP OIH
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P ZNOP2

DEC D

JR  ZNOP2

LD AD

OUT (IH)A

CALL RKEY

LD A(KDAT)

CP 0AH

JP ZTAUNRET

CALL DELAY2

IN  A@42H)

BIT 6A

JR  NZTUNAUT2

DEC D

JR  ZNOP2

LD AD

OUT (IH)A

CALL DELAY2

N  A42H)

BIT 6A

JR NZTUNAUT2

LD AD

LD (IY+0),A

LD (PRESCH)A

OUT (1H)A

LD AE

LD (CHEDIT)A

INC 1Y

INC E

JR TUNAUT4
TUNAUT3: JR TUNAUTI
TUNAUT4: DEC D

R  ZNOP2

LD AD

OUT (1H)A

" CALL DELAY2

IN  A®42H)

BIT 6A

JR  ZTUNAUT4

DEC D

JR  ZNOP2

DEC D

JR  ZNOP2

DINZ TUNAUT3
NOP2: LD A,PRESCH)

OUT @IH)A

CALL PAGE!

CALL COLS

CALL WAK3

CALL CCHA

CALL OCHA

CALL MCHA

CALL PCHA

;COMPL



CALL LCHA
CALL PAGE2
CALL COLS :ETE
CALL ECHA
CALL TCHA
CALL ECHA
CALL DCHA
CALL SUBTURN

STAUTUN: IN  A,(42H)
BIT 4A
JR  NZSTREMM
CALL MNMANUL
JR  TAUNRET

STREMM: CALL RKEY
LD A(KDAT)
CP O0H
JR  ZSTAUTUN

TAUNOB: CP  0BH
JR  NZTAUNOO
JR  TAUNRET

TAUNOO: CP  0AH
JR NZSTAUTUN

TAUNRET: CALL UNKEY
RET

;1.833#**##+SUB FINE TURN#**s#+%
;START FOR FINE TUNER

TUNFIN: CALL UNKEY
CALL MNFITUN
CALL PAGE2
CALL COLS
CALL LEG00
LD HL,CHEDIT
LD AHL)

LD BA
CALL OUTLEG
LD 1Y,CHI

TUNFI3: INC 1Y
DINZ TUNFI3
DEC 1Y
LD A(Y+0)
OUT (31H)A

STTUFIN: IN  A,(42H)
BIT 4A
JR  NZ,TUFINMM
CALL MNMANUL
JR TUNFIN

TUFINMM: CALL RKEY
LD A,(KDAT)
CP OOH
JR  Z,STTUFIN
CP 0AH
JP Z,TUFRET
CP OCH
JR Z,TUFINL
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;OUT PUT CH. =KEY SELECT

CP OBH
JR  Z,TUFINR
CALL COL5

CALL LEGO00
LD A,(KDAT)
LD (HL)A

CALL OUTLEG

TUFINL:CP  OCH
TUNER

JR  NZTUFINR
LD A,(1Y+0)

EEEE: INC A

OUT Q(IH)A
LD (PRESCH),A
CALL DELAY2
CALL DELAY3
CALL RKEY
LD A,KDAT)
CP  00H

LD  A,(PRESCH)
JR NZEEEE
LD (PRESCH)A
LD (Y+0),A
CALL UNKEY
JP STTUFIN

TUFINR: CP  0BH
TUNER

JR  NZTUNFIO
LD A(Y+0)

RRRR: DEC A

OUT (31H)A
LD (PRESCH)A
CALL DELAY2
CALL DELAY3
CALL RKEY
LD A,KDAT)
CP  O00H

LD  A,(PRESCH)
JR NZRRRR
LD (PRESCH)A
LD (Y+0)A
CALL UNKEY
JP STTUFIN

LD BA
LD (HL)A
LD IY,CHI

TUNFIL: INC 1Y
SELECT
.DINZ TUNFII

DEC 1Y
LD A(Y+0)
LD (PRESCH)A

;DECREAT LEVEL

;MEMORY NEW VALUE

;INCREAT LEVEL

;MEMORY NEW VALUE

TUNFIO: LD  A,(KDAT)

;OUT PUT CH. =KEY



OUT (3IH)A
JP STTUFIN
TUFRET: CALL UNKEY

RET

searens s MENU APPLY SAT *###ossses
MNSTAT: CALL UNKEY

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
RET

CLRSCR

PAGEI

COoL3 ;PREAS
WAK3

PCHA

RCHA

ECHA

ACHA

SCHA

COLs ST<
WAK3

WAK

SCHA

TCHA

JOOD

NAYGVA

PAGE2

COL3 ;E WAIT
ECHA

WAK

WCHA

ACHA

ICHA

TCHA

COLS ;>
WAK3

WAK

MAGGVA

AEEERERERES rrREERRES
; END

1 1essrnnsas)MATN MENU#S**#sssess
MNMAIN: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGE!l ;PAGE1

COL1 ;COLLUM ! =MAIN
WAK3

MCHA

ACHA

ICHA

NCHA

COL3 ;COLLUM 3 =1.NOMA
WAK

LEGO1

JOOD

NCHA

OCHA

RCHA

MCHA

119

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
RET

ACHA
COLs
WAK
LEGO02
JOOD
TCHA
ECHA
SCHA
TCHA
CoL?
WAK
LEGO03
JOOD
SCHA
ECHA
TCHA
WAK
DCHA

;COLLUM 5 =2. TEST

;COLLUM 7=3.SETD

PAGE2 ;PAGE 1

COLt
WAK
MCHA
ECHA
NCHA
UCHA
CcoL3
LCHA
CcoLs
SCHA
ICHA
GCHA
NCHA
ACHA
LCHA
CcoLs
SCHA
ICHA
GCHA
NCHA
ACHA
LCHA
COoL7
ICHA
SCHA
HCHA

;COLLUM 1 = MENU

:COLLUM § = SIGNAT>

;COLLUM 7 =ISH,TUNE

NAMLAG

TUNE

:1.61*#*#es++MENU RECEIVER**#*#%sssss
MNREC: CALL CLRSCR

CALL PAGEI

CALL COL1
CALL WAK3

;COLLUM 1 =RECE



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
RET

WAK
RCHA

ECHA

CCHA

ECHA

COL3 ;1-9SEL
WAK

LEGO!1

LOB

LEG09

WAK

SCHA

ECHA

LCHA

COL5 ;COLLUM 5=CH.<
WAK3

WAK

CCHA

HCHA

JooD
NAYGVA
PAGE2

COL1 :IVER
ICHA

VCHA

ECHA

RCHA

COL3

ECHA

CCHA

TCHA

WAK

CCHA

HCHA

JooD

COL5 ;COLLUM5=>
WAK

WAK
MAGGVA
SUBRET

;#ssssssssssSUR RETURN*#*##essss
;##**DISPLAY "0 RETURN MENU"###**
SUBRET: CALL PAGEI

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

COL7 ;0RETU
WAK

LEG00

JOoD

MCHA

ACHA

ICHA

NCHA

PAGE2
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CALL
CALL
CALL
CALL
CALL
RET

COL7 ;RN MENU
MCHA
ECHA
NCHA
UCHA

;sssssssssssSUB RETURN#*####¢
;##**DISPLAY "0 RETURN" ***#
SUBTURN: CALL PAGEI

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
RET

COL7 ;0RET
WAK3
LEG00
JOOD
RCHA
ECHA
TCHA
PAGE2
COL7 ;URN
UCHA
RCHA
NCHA

;#4e444443 SPACE CHARACTER*##%¢#%+
WAK3: CALL WAK

CALL
CALL
RET

WAK
WAK

580588088 CHARACTER "TUNE"*###54 %2
TUNE: CALL TCHA

CALL
CALL
CALL
RET

UCHA
NCHA
ECHA

;1.71#%88884aMENU TEST SIGNAL###¢# 44
MNTEST: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGEI

COLI ;TEST

WAK

WAK

TCHA

ECHA

SCHA

TCHA ]
COL3 ;19 SEL '
WAK

LEGO1

LOB

LEG08

WAK

SCHA

ECHA

LCHA

PAGE2



121

CALL COL! ;SIGNAL RET

CALL SCHA ;1.821 % #4242 44MENU SET DISH#**##43%s

CALL ICHA MNDISH: CALL CLRSCR

CALL GCHA CALL PAGEI

CALL NCHA CALL, COL1 ;DI

CALL ACHA CALL WAK3

CALL LCHA CALL WAK3

CALL COL3 ECT TP. CALL DCHA

CALL ECHA CALL ICHA

CALL CCHA CALL COL3 ;1.AUTO

CALL TCHA CALL WAK

CALL WAK CALL WAK

CALL TCHA CALL LEGOI

CALL PCHA CALL JOOD

CALL JOOD CALL ACHA

CALL SUBRET CALL UCHA

RET CALL TCHA
;1.81%9% #2335 MENU SET DISH,TUNE®#s*+s%*+ : CALL OCHA
MNSET: CALL CLRSCR CALL COLS ;2FINE

CALL PAGEI CALL WAK

CALL COLl1 ;SETDIS CALL WAK

CALL WAK CALL LEGO02

CALL SCHA CALL JOOD

CALL ECHA CALL FCHA

CALL TCHA CALL ICHA

CALL WAK CALL NCHA

CALL DCHA CALL ECHA

CALL ICHA CALL PAGE2

CALL SCHA CALL cCoOL1 ;SH

CALL COL3 ;LDISH CALL SCHA

CALL WAK CALL HCHA

CALL LEGO1 CALL COL3 ;SEARCH

CALL JOOD ’ CALL WAK

CALL DCHA CALL SCHA

CALL ICHA CALL ECHA

CALL SCHA CALL ACHA

CALL HCHA CALL RCHA

CALL COLS5 ;2.TUNER CALL CCHA

CALL WAK CALL HCHA

CALL LEGO02 CALL COL5 ;SCAN

CALL JOOD CALL WAK

CALL TUNE CALL SCHA

CALL RCHA CALL CCHA

CALL PAGE2 CALL ACHA

CALL COL1 ;H,TUNER CALL NCHA

CALL HCHA CALL SUBTURN

CALL NAMLAG RET

CALL TCHA ;1.82211%%##+3%*MENU AUTO SEARCH

CALL UCHA 1““““‘

CALL NCHA AUSERCI1: CALL CLRSCR

CALL ECHA CALL PAGE1

CALL RCHA CALL COL! JAUTO

CALL SUBRET CALL WAK3
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CALL ACHA CALL ECHA

CALL UCHA CALL ACHA

CALL TCHA CALL SCHA

CALL OCHA CALL ECHA

CALL COL3 :PRESS CALL COL3 ;FORRE

CALL WAK CALL WAK

CALL WAK CALL WAK

CALL PCHA CALL FCHA

CALL RCHA CALL OCHA

CALL ECHA CALL RCHA

CALL SCHA CALL WAK

CALL SCHA CALL RCHA

CALL COLS :TO CON CALL ECHA

CALL WAK CALL COLS ;POSITI

CALL WAK CALL WAK

CALL TCHA CALL WAK

CALL OCHA CALL PCHA

CALL WAK ‘ CALL OCHA

CALL CCHA CALL SCHA

CALL OCHA CALL ICHA:

CALL NCHA CALL TCHA

CALL PAGE2 CALL ICHA

CALL COL1 :SEARCH CALL PAGE2

CALL SCHA CALL COL1_ ;WAIT

CALL ECHA CALL WAK

CALL ACHA CALL WCHA

CALL RCHA CALL ACHA

CALL CCHA CALL ICHA

CALL HCHA CALL TCHA

CALL COL3 ;ANY KEY CALL COL3 ;SET

CALL ACHA CALL SCHA

CALL NCHA CALL ECHA

CALL YCHA - CALL TCHA

CALL WAK CALL COLS

CALL KCHA CALL OCHA

CALL ECHA CALL NCHA

CALL YCHA RET

CALL COLS “TINUE ;1.82213%%**sMENU AUTO SEARCH *#*##+

CALL TCHA AUSERC3: CALL CLRSCR

CALL ICHA CALL PAGEIl

CALL NCHA CALL COLl :RESET

CALL UCHA CALL WAK

CALL ECHA CALL RCHA

CALL SUBTURN CALL ECHA

RET CALL SCHA
11.82212####+++¢MENU AUTO SEARCH 2¢*#+44sss CALL ECHA
AUSERC2: CALL CLRSCR CALL TCHA

CALL PAGEI CALL WAK

CALL COL1 ;PLEASE CALL CCHA

CALL WAK CALL COL3 ;PRESS

CALL WAK CALL WAK

CALL PCHA CALL PCHA

CALL LCHA CALL RCHA
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CALL ECHA CALL COLS ;ST<
CALL SCHA CALL WAK
CALL SCHA CALL WAK3
CALL COLS ;TO CONT CALL SCHA
CALL WAK CALL TCHA
CALL TCHA CALL JOOD
CALL OCHA CALL NAYGVA
CALL WAK CALL COL7 ;0CA
CALL CCHA CALL WAK3
CALL OCHA CALL WAK
CALL NCHA CALL LEG00
CALL TCHA CALL WAK
CALL PAGE2 CALL CCHA
CALL COLl ;COMPLETE CALL ACHA
CALL OCHA CALL PAGE2
CALL MCHA CALL COLl ;SEARCH
CALL PCHA CALL SCHA
CALL LCHA ’ CALL ECHA
CALL ECHA CALL ACHA
CALL TCHA CALL RCHA
CALL ECHA CALL CCHA
CALL DCHA CALL HCHA
CALL COL3 ;ANYKEY CALL COL3 >
CALL ACHA CALL WAK
CALL NCHA CALL WAK
CALL YCHA CALL MAGGVA
CALL WAK CALL COL5 ;>
CALL KCHA CALL WAK
CALL ECHA CALL WAK3
CALL YCHA CALL MAGGVA
CALL COLS ;INUE CALL COL7 :NCEL
CALL ICHA CALL NCHA
CALL NCHA - CALL CCHA
CALL UCHA CALL ECHA
CALL ECHA CALL LCHA
RET RET
;1.822[4%%###++sMENU AUTO SEARCH 4*#++sss%+ :1.82215***#*MENU AUTO SEARCH *###s++
AUSERC4: CALL CLRSCR AUSERCS: CALL CLRSCR
CALL PAGEI CALL PAGEIL
CALL COLl ;AUTO CALL COLI ;AUTO
CALL WAK CALL WAK
CALL WAK CALL WAK
CALL ACHA CALL ACHA
CALL UCHA CALL UCHA
CALL TCHA CALL TCHA
CALL OCHA CALL OCHA
CALL COL3 ;SAT< - CALL COL3 ;COMPL
CALL WAK3 CALL WAK3
CALL SCHA CALL CCHA
CALL ACHA CALL OCHA
CALL TCHA CALL MCHA
CALL JOOD CALL PCHA

CALL NAYGVA CALL LCHA
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CALL PAGE2 CALL ECHA

CALL COLl ;SEARCH CALL PAGE2

CALL SCHA ’ ) CALL COL1 :ARCH IS

CALL ECHA CALL ACHA

CALL ACHA CALL RCHA

CALL RCHA CALL CCHA

CALL CCHA CALL HCHA

CALL HCHA CALL WAK

CALL COL3 :ETED CALL ICHA

CALL ECHA CALL SCHA

CALL TCHA CALL COL3 :SSFUL

CALL ECHA CALL SCHA

CALL DCHA CALL SCHA

CALL SUBTURN CALL FCHA

RET CALL UCHA
;8X2%****MENU BLEK FOR SEACH SAT.#s#s#+s CALL LCHA
MNBDIS: CALL CLRSCR , CALL COLS :TONEXT

CALL PAGEI ' CALL WAK

CALL COL1 :AUTO SE CALL TCHA

CALL WAK CALL OCHA

CALL ACHA CALL WAK

CALL UCHA CALL NCHA

CALL TCHA CALL ECHA

CALL OCHA CALL XCHA

CALL WAK CALL TCHA

CALL SCHA CALL COL7

CALL ECHA CALL LCHA .

CALL COL3 :UNSUCCE RET

CALL WAK ;1.8231##9##99#MENU FINE SAT*#s##sss+

CALL UCHA MNFISAT: CALL CLRSCR

CALL NCHA CALL PAGEIl

CALL SCHA CALL COL1 ;FINE

CALL UCHA ’ CALL WAK3

CALL CCHA CALL WAK

CALL CCHA CALL FCHA

CALL ECHA CALL ICHA

CALL COLS :ANY KEY CALL NCHA

CALL WAK CALL ECHA

CALL ACHA CALL COL3 ;l.SELE

CALL NCHA CALL WAK

CALL YCHA CALL WAK

CALL WAK CALL LEGO1

CALL KCHA CALL JOOD

CALL ECHA CALL SCHA

CALL YCHA CALL ECHA

CALL COL7 ;0 CANCE CALL LCHA

CALL WAK CALL ECHA

CALL LEGO0 CALL COLS :2.FINE

CALL WAK CALL WAK

CALL CCHA CALL WAK

CALL ACHA CALL LEGO2

CALL NCHA CALL JOOD

CALL CCHA CALL FCHA
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CALL ICHA CALL COLl ;TSAT

CALL NCHA CALL TCHA

CALL ECHA CALL WAK

CALL PAGE2 CALL SCHA

CALL COLl ;SAT. CALL ACHA

CALL WAK CALL TCHA

CALL SCHA CALL JOOD

CALL ACHA CALL COL3 ;LECT SAT.

CALL TCHA CALL ECHA

CALL JOOD CALL CCHA

CALL COL3 ;CT SAT. CALL TCHA

CALL CCHA CALL WAK

CALL TCHA CALL SCHA

CALL WAK CALL ACHA

CALL SCHA CALL TCHA

CALL ACHA CALL JOOD

CALL TCHA ; CALL COLS ;>

CALL JOOD CALL WAK

CALL COL5 ;SCAN CALL WAK

CALL WAK CALL MAGGVA

CALL SCHA CALL SUBTURN

CALL CCHA RET .

CALL ACHA ;1.82331#4++*MENU FINE SCAN##s####+s

CALL NCHA MNFINE: CALL CLRSCR

CALL SUBTURN CALL PAGEI

RET CALL COL1 ;FINE
:1.82321%#####+sMENU SELECT SAT##s##+sss CALL WAK3
MNSESAT: CALL CLRSCR CALL WAK

CALL PAGEI CALL FCHA

CALL COL1 ;SELEC CALL ICHA

CALL WAK3 CALL NCHA

CALL SCHA CALL ECHA

CALL ECHA ’ CALL COL3 ;ST<

CALL LCHA CALL WAK3

CALL ECHA CALL WAK

CALL CCHA CALL SCHA

CALL COL3 ;19SE CALL TCHA

CALL WAK CALL JOOD

CALL LEGO! CALL NAYGVA

CALL LOB CALL COL5 ;<=WEST

CALL LEG09 CALL WAK

CALL WAK CALL CLEFT

CALL SCHA CALL WAK

CALL ECHA CALL WCHA

CALL LCHA CALL ECHA

CALL COL5 ;SAT.< CALL ACHA .

CALL WAK3 CALL TCHA

CALL SCHA CALL PAGE2

CALL ACHA CALL COLI ;SCAN

CALL TCHA CALL WAK

CALL JOOD CALL SCHA

CALL NAYGVA CALL CCHA

CALL PAGE2 CALL ACHA
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CALL NCHA CALL COL5 :TUNER

CALL COL3 ; > CALL WAK

CALL WAK3 CALL TCHA

CALL WAK CALL UCHA

CALL MAGGVA CALL NCHA

CALL COLS ;EAST=> CALL ECHA

CALL WAK CALL SUBTURN

CALL ECHA RET

CALL ACHA :1.8321###**MENU AUTO TUNER®*#ss#+

CALL SCHA MNAUTUN: CALL CLRSCR

CALL TCHA CALL PAGE!

CALL WAK CALL COL1 ;AUTO

CALL CRIGHT CALL WAK3

CALL SUBTURN CALL ACHA

RET CALL UCHA
;1.831........MENU TURN.......‘. CALL TC}{A
MNTUNE: CALL  CLRSCR A CALL OCHA

CALL PAGEI ' CALL COL3 ;CH<

CALL COL1 ;TUN CALL WAK3

CALL WAK3 CALL WAK-

CALL WAK CALL CCHA

CALL WAK CALL HCHA

CALL TCHA CALL JOOD

CALL UCHA CALL NAYGVA

CALL NCHA CALL PAGE2

CALL COL3 ;1.AUTO CALL COLl ;TUNER

CALL WAK CALL TCHA

CALL WAK CALL UCHA

CALL LEGOI CALL NCHA

CALL JOOD CALL ICHA

CALL ACHA CALL NCHA

CALL UCHA CALL GCHA

CALL TCHA CALL COL3

CALL OCHA CALL WAK

CALL COLS :2.FINE CALL WAK

CALL WAK CALL MAGGVA

CALL WAK RET

CALL LEGO02 ;1.8331###*##4MENU FINE TUNER#*####+#

CALL JOOD MNFITUN: CALL CLRSCR

CALL FCHA CALL PAGEIl

CALL ICHA CALL COL1 :FINE

CALL NCHA CALL WAK3

CALL ECHA CALL FCHA

CALL PAGE2 CALL ICHA

CALL CTOL1 ;ER CALL NCHA

CALL ECHA CALL ECHA

CALL RCHA CALL COL3 ;1-9SE

CALL COL3 ;TUNER CALL WAK

CALL WAK CALL WAK

CALL TCHA CALL LEGOI

CALL UCHA CALL LOB

CALL NCHA CALL LEG09

CALL ECHA CALL WAK



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
RET

;ttt.tt..TI’I‘LE & VERSION**#*#*#%

SCHA

ECHA

COLS ;<=DEC CH.
CLEFT
DCHA

ECHA

CCHA

WAK

CCHA

HCHA

JOOD
PAGE2

COL! ;TUNER
TCHA

UCHA
NCHA

ICHA

NCHA
GCHA

COL3 ;LECT CH.
LCHA

ECHA

CCHA

TCHA

WAK

CCHA

HCHA

JOOD

COLs ;INC>
WAK3

WAK

ICHA

NCHA

CCHA
CRIGHT
SUBTURN

TITLE: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGE1
COL1
WAK
WAK3
WAK
CCHA
LOB
BCHA
COL3
WAK3
SCHA
ACHA
TCHA
ECHA
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CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

LCHA
COLS
WAK3
WAK
RCHA
ECHA
CCHA
ECHA
CoL7
WAK
DCHA
ECHA
MCHA
OCHA
NCHA
SCHA
TCHA
PAGE2
COLLI
ACHA
NCHA
DCHA
COL3
LCHA
ICHA
TCHA
ECHA
COLS
ICHA
VCHA
ECHA
RCHA
COL7
RCHA
ACHA
TCHA
ECHA
WAK
SCHA
ECHA
TCHA
DELAYS
DELAYS
DELAYS
DELAYS
CLRSCR
PAGE!
COLL1
WAK3
WAK
TCHA
ECHA
LCHA



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

ECHA
COL3
WAK
WAK
ECHA
NCHA

ICHA
NCHA
ECHA
COLS
WAK3
ICHA

JOOD
ECHA

COL7
WAK3
WAK
WAK
KCHA
MCHA
ICHA
PAGE2
COL1
CCHA

MCHA
coL3
ECHA
RCHA
ICHA
NCHA
GCHA
coLs
JOOD
WAK
LEGOI
LEG08
coL7
TCHA
NAMBON
LCHA
DELAYS
DELAYS
DELAYS5
CLRSCR
PAGE]I
COLI
WAK3
WAK
TCHA
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CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

JOOD
WAK
ACHA
COL3
WAK3
WAK
PCHA
JOOD
WAK
KCHA
CoLs
WAK3
CCHA
HCHA

NCHA
CCHA
HCHA
ACHA
ICHA
DELAYS
DELAYS
DELAYS



RET
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:#*DATA HELP FOR USER GUIDE***
HELP: LD A9IH
OUT (33H)A

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CLRSCR
PAGEI
coL4
WAK3
HCHA
ECHA
LCHA
PCHA
PAGE2
CoL4
GCHA
UCHA
ICHA
DCHA
ECHA
DELAYS
DELAYS

HELPST: CALL UNKEY

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CLRSCR
PAGE1
COLI
WAK
SCHA
ECHA
LCHA
ECHA
CCHA
TCHA
COL3
WAK
LEGO1
JOOD
NCHA
OCHA
RCHA
MCHA
ACHA
COLS5
WAK
LEG02
JOOD
TCHA
ECHA
SCHA
TCHA
COL7
WAK
LEGO03
JOOD

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

SCHA
ECHA
TCHA
WAK
DCHA
PAGE2
COLI
TCHA
OCHA
PCHA
ICHA
CCHA
SCHA
COL3
LCHA
COLS5
SCHA
ICHA
GCHA
NCHA
ACHA
LCHA
CoL?
ICHA
SCHA
HCHA
NAMLAG
TCHA
UCHA
NCHA
ECHA
UNKEY

HELPO: CALL RKEY

LD
Cp
JR
Cp
JR
Cp
Jp
Cp
Jp
Ccp
Jp
JR

A,(KDAT)
00H
Z,HELPO
OIH
ZHELP1
02H
ZHELP2
03H
ZHELP3
0AH
Z,HELPRET
HELPO

;““““““““““

HELP1: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL

PAGEI
COL1
WAK3
WAK
LEGO!1
JOOD
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CALL NCHA JP HELPRET
CALL OCHA JR  HELPII
CALL COL3 ;““““““‘“““““‘
CALL PCHA HELP2: CALL CLRSCR
CALL RCHA CALL PAGEI
CALL ECHA CALL COLI
CALL SCHA CALL WAK
CALL SCHA CALL LEG02
CALL ECHA CALL JOOD
CALL DCHA CALL TCHA
CALL COLS CALL ECHA
CALL TCHA CALL SCHA
CALL OCHA CALL TCHA
CALL WAK CALL COL3
CALL SCHA CALL PCHA
CALL ECHA CALL RCHA
CALL LCHA . CALL ECHA
CALL ECHA ' CALL SCHA
CALL CCHA CALL SCHA
CALL COL7 CALL ECHA
CALL CCHA CALL DCHA
CALL HCHA CALL COLS
CALL ACHA CALL TCHA
CALL NCHA CALL OCHA
CALL NCHA CALL WAK
CALL ECHA CALL SCHA
CALL LCHA CALL ECHA
CALL COLS CALL LCHA
CALL CLEFT CALL ECHA
CALL PAGE2 CALL CCHA
CALL COLI CALL COL7
CALL RCHA CALL PCHA
CALL MCHA CALL OCHA
CALL ACHA CALL ICHA
CALL LCHA CALL NCHA
CALL COL3 CALL TCHA
CALL KCHA CALL COL8
CALL ECHA CALL CLEFT
CALL YCHA CALL PAGE2
CALL WAK CALL COLI
CALL LEGO! . CALL SCHA
CALL LOB CALL ICHA
CALL LEG09 CALL GCHA
CALL COLS CALL NCHA
CALL TCHA CALL ACHA
CALL UNKEY CALL LCHA
HELP11: CALL RKEY CALL COL3
LD A,KDAT) CALL KCHA
CP O0H CALL ECHA
JR  ZHELP1I CALL YCHA
CP OBH CALL WAK
JP ZHELPST CALL LEGO1

CP  0AH CALL LOB



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

HELP21: CALL RKEY

LD
cp

LEG08
COLS
TCHA
WAK
TCHA
ECHA
SCHA
TCHA
UNKEY

A,(KDAT)
00H

JR  ZHELP2I

Cp

0BH

JP ZHELPST

cp

0AH

JP HELPRET
JR HELP21

RILIELIEIILIIEII IS L]
»

HELP3: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGEI
COL1
WAK
LEGO03
JOOD
SCHA
ECHA
TCHA
WAK
DCHA
COL3
HCHA
ACHA
SCHA
WAK
TCHA
WCHA

COoLS
WAK3
LEGOL
JOOD
SCHA
ECHA
TCHA
COL7
WAK3
LEGO2
JOOD
TCHA
UCHA
NCHA
COL8
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CALL CLEFT
CALL PAGE2
CALL COLI
CALL ICHA
CALL SCHA
CALL HCHA
CALL NAMLAG
CALL TCHA
CALL UCHA
CALL NCHA
CALL ECHA
CALL COL3
CALL FCHA
CALL UCHA
CALL NCHA
CALL CCHA
CALL TCHA
CALL ICHA
CALL OCHA
CALL NCHA
CALL COLS
CALL WAK
CALL DCHA
CALL ICHA
CALL SCHA
CALL HCHA
CALL COL7
CALL ECHA
CALL RCHA
CALL COL8
CALL WAK3
CALL WAK3
CALL WAK
CALL CRIGHT
CALL UNKEY

HELP31
LD
CpP
JR
Ccp
JR
Cp
Jp
cp
Jp
Jp

:CALL . RKEY
A,(KDAT)
00H
Z HELP31
O0CH
Z HELP32
0BH

Z HELPST
0AH

Z HELPRET

HELP31

HELP32: CALL. CLRSCR
CALL PAGE!
CALL COLI
CALL WAK
CALL WAK
CALL LEGO03
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CALL JOOD CALL RCHA
CALL LEGOI CALL CCHA
CALL WAK CALL HCHA
CALL SCHA CALL COL7
CALL ECHA CALL CCHA
CALL COL3 CALL WAK
CALL HCHA CALL SCHA
CALL ACHA CALL ECHA
CALL SCHA CALL ACHA
CALL WAK CALL RCHA
CALL TCHA CALL CCHA
CALL WCHA CALL HCHA
CALL OCHA CALL COLS
CALL COLS CALL WAK3
CALL WAK CALL WAK3
CALL LEGOI CALL WAK
CALL JOOD CALL CRIGHT
CALL ACHA ’ CALL UNKEY
CALL UCHA HELP32A: CALL RKEY
CALL TCHA LD A,KDAT)
CALL OCHA CP O0OH "
CALL COL7 JR  ZHELP32A
CALL ACHA CP OCH
CALL UCHA JR  ZHELP33
CALL TCHA CP OBH
CALL OCHA JP  ZHELP3
CALL MCHA CP 0AH
CALL ACHA JP ZHELPRET
CALL TCHA JP HELP32A
CALL ICHA ;

CALL COL8 HELP33: CALL CLRSCR
CALL CLEFT CALL PAGEIl
CALL PAGE2 CALL COLI
CALL COLI CALL PCHA
CALL TCHA CALL OCHA
CALL WAK CALL SCHA
CALL DCHA CALL ICHA
CALL ICHA CALL TCHA
CALL SCHA CALL ICHA
CALL HCHA CALL OCHA
CALL COL3 CALL NCHA
CALL FCHA CALL COL3
CALL UCHA CALL SCHA
CALL NCHA CALL ACHA
CALL CCHA CALL TCHA
CALL TCHA CALL ECHA
CALL ICHA CALL LCHA
CALL OCHA CALL LCHA
CALL NCHA CALL ICHA
CALL COL5 CALL TCHA
CALL SCHA CALL COLS
CALL ECHA CALL RCHA

CALL ACHA CALL ECHA



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

HELP33A: CALL RKEY’

LD
CP

JR  ZHELP33A

CP

CCHA
OCHA
RCHA
DCHA
WAK
SCHA
COL8
CLEFT
PAGE2
COL1
WAK
OCHA
FCHA
COL3
ECHA
WAK
ACHA
NCHA
DCHA
COLS
TCHA
ACHA
TCHA
ICHA
OCHA
NCHA
COL8
WAK3
WAK3
WAK
CRIGHT
UNKEY

A,(KDAT)
00H

OCH

JR  ZHELP34

Cp

0BH

JP  Z,HELP32

Cp

JP Z,HELPRET

0AH

JP  HELP33A

;‘##‘000##00###0##0#0###0###

HELP34: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGEI
COL1
WAK
WAK
LOB
FCHA
ICHA
NCHA
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CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

ECHA
COL3
HCHA
ACHA
SCHA
WAK
TCHA
WCHA

COLS
WAK
WAK
LEGO1

SCHA
ECHA
LCHA
ECHA
CoL?

ACHA
FCHA
TCHA
ECHA
RCHA
WAK

YCHA

COL8
CLEFT
PAGE2
COL1
SCHA
CCHA
ACHA
NCHA
LOB
COL3
FCHA
UCHA
NCHA
CCHA
TCHA
ICHA

NCHA
COLS
CCHA
TCHA
WAK
SCHA
ACHA
TCHA
CcoL?



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

UCHA
WAK
RCHA
UCHA
NCHA
COLS8
WAK
WAK3
WAK3
CRIGHT
UNKEY

HELP34A: CALL RKEY
LD A,KDAT)

Cp

00H

JR  ZHELP34A

Cp

O0CH

JR  ZHELP35

Cp

0BH

JP ZHELP33

CP

0AH

JP ZHELPRET
JP HELP34A

RALIERILILERI LIS
B

HELP35: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGE!
COL1
ACHA
UCHA
TCHA
OCHA
WAK
SCHA
ECHA
ACHA
CcoL3
CCHA
ACHA
NCHA
WAK
SCHA
ECHA
LCHA
ECHA
coLs
SCHA
ACHA
TCHA
ECHA
LCHA
LCHA
ICHA
TCHA
coL?
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CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

HELP35A: CALL RKEY
A

LD
Ccp

JR ZHELP35A

Cp

CpP

Cp

JP ZHELPRET

RCHA
ECHA
CCHA
ECHA
ICHA
VCHA
ECHA
coL8
CLEFT
PAGE2
CoLI
RCHA
CCHA
HCHA
WAK
YCHA
OCHA
UCHA
CoL3
CCHA
TCHA
CcoLS
ECHA
WAK
TCHA
OCHA
CcoL7
BCHA
YCHA
COLS
WAK3
WAK3
WAK
CRIGHT
UNKEY

(KDAT)

00H

O0CH
JR  Z,HELP36
OBH
Jp ZHELP34
OAH

JP HELP35A

HELP36: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL

PAGEI
COLI
PCHA
RCHA
ECHA



CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

SCHA
SCHA
ECHA
DCHA
CoL3
WAK
WAK
LEG02

FCHA
ICHA
NCHA
ECHA
COLS
SCHA
ECHA
TCHA
WAK

ICHA
SCHA
HCHA
COL7
SCHA
ACHA
TCHA
ECHA
LCHA
LCHA
ICHA
TCHA
COLS8
CLEFT
PAGE2
CoL1
KCHA
ECHA
YCHA
WAK
LEGO1
LOB
LEG09
CoL3
WAK
SCHA
CCHA
ACHA
NCHA
COLs
WAK
TCHA
OCHA
WAK
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CALL FCHA
CALL ICHA
CALL NCHA
CALL ECHA
CALL COL7
CALL ECHA
CALL WAK
CALL ICHA
CALL NCHA
CALL COL8
CALL WAK3
CALL WAK3
CALL WAK
CALL CRIGHT
CALL UNKEY
HELP36A: CALL RKEY

LD
Cp
JR
Cp
JR
Ccp
Jp
Cp
Jp
JP

A,(KDAT)
00H
Z,HELP36A
0CH
ZHELP37
0BH
Z,HELP35
0AH
Z,HELPRET
HELP36A

;‘t‘t“““““““““‘t

HELP37: CALL CLRSCR
CALL PAGEIl
CALL COLI
CALL WCHA
CALL ECHA
CALL SCHA
CALL TCHA
CALL WAK
CALL OCHA
CALL RCHA
CALL COL3
CALL DCHA
CALL ICHA
CALL RCHA
CALL ECHA
CALL CCHA
CALL TCHA
CALL ICHA
CALL OCHA
CALL COLS5
CALL PCHA
CALL RCHA
CALL ECHA
CALL SCHA
CALL SCHA
CALL ECHA
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CALL DCHA JP ZHELP36
CALL COL7? CP OAH"
CALL RCHA JP ZHELPRET
CALL ICHA JP HELP37A
CALL GCHA ;00“““‘....“““‘.‘.!
CALL HCHA HELP38: CALL CLRSCR
CALL TCHA CALL PAGEI
CALL WAK CALL COLI
CALL ACHA CALL WAK3
CALL RCHA CALL LEG03
CALL COLS CALL JOOD
CALL CLEFT CALL LEG02
CALL PAGE2 CALL WAK
CALL COLI CALL TCHA
CALL ECHA CALL COL3
CALL ACHA ' CALL HCHA
CALL SCHA CALL ACHA
CALL TCHA ' CALL SCHA
CALL COL3 CALL WAK
CALL NCHA CALL TCHA
CALL WAK CALL WwcfiA
CALL BCHA CALL OCHA
CALL YCHA CALL COLS
CALL COLS CALL WAK
CALL LCHA CALL WAK
CALL ECHA CALL LOB
CALL FCHA CALL ACHA
CALL TCHA CALL UCHA
CALL WAK CALL TCHA
CALL ACHA CALL OCHA
CALL NCHA CALL COL?
CALL DCHA CALL ACHA
CALL COL7 : CALL UCHA
CALL RCHA CALL TCHA
CALL OCHA CALL OCHA
CALL WCHA CALL MCHA
CALL WAK CALL ACHA
CALL KCHA CALL TCHA
CALL ECHA CALL ICHA
CALL YCHA CALL COLS
CALL COLS CALL CLEFT
CALL WAK3 CALL PAGE2
CALL WAK3 CALL COLI
CALL WAK CALL UCHA
CALL CRIGHT CALL NCHA
CALL UNKEY CALL ECHA
HELP37A: CALL RKEY CALL RCHA
LD A,KDAT) CALL COL3
CP 00H CALL FCHA
JR  ZHELP37A CALL UCHA
CP OCH CALL NCHA
JR  ZHELP38 CALL CCHA

CP  OBH CALL TCHA
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CALL ICHA CALL NAYGVA
CALL OCHA CALL COLS
CALL NCHA CALL CCHA
CALL COL5 CALL HCHA
CALL TCHA CALL ACHA
CALL UCHA CALL NCHA
CALL NCHA CALL NCHA
CALL ECHA CALL ECHA
CALL RCHA CALL LCHA
CALL LOB CALL COL8
CALL CoOL7 CALL CLEFT
CALL CCHA CALL PAGE2
CALL WAK CALL COLI
CALL TCHA CALL ACHA
CALL UCHA CALL NCHA
CALL NCHA CALL DCHA
CALL ECHA CALL COL3
CALL COL8 ‘ CALL FCHA
CALL WAK3 CALL UCHA
CALL WAK3 CALL LCHA
CALL WAK CALL LCHA
CALL CRIGHT CALL WAK
CALL UNKEY CALL LEG09
HELP38A: CALL RKEY CALL MAGGVA
LD A,(KDAT) ' CALL COL8
CP 00H CALL WAK3
JR ZHELP38A CALL WAK3
CP OCH CALL, WAK
JR  ZHELP39 CALL CRIGHT
CP OBH CALL UNKEY
JP  ZHELP37 HELP39A: CALL RKEY
CP 0AH LD A,KDAT)
JP ZHELPRET CP 00H
JP HELP33A JR  ZHELP39A
;tttttttttttttttttttttttt CP OCH
HELP39: CALL CLRSCR JR ZHELP3A
CALL PAGEI CP OBH
CALL COLI JP  ZHELP38
CALL CCHA CP 0AH
CALL HCHA JP  ZHELPRET
CALL ACHA JP HELP39A
CALL NCHA ;ttttt [ 11 1]
CALL NCHA HELP3A: CALL CLRSCR
CALL ECHA CALL PAGEI
CALL LCHA CALL COLI
CALL COL3 CALL WAK
CALL RCHA CALL WAK
CALL ECHA CALL LOB
CALL CCHA CALL FCHA
CALL OCHA CALL ICHA
CALL RCHA CALL NCHA
CALL DCHA CALL ECHA

CALL WAK CALL COL3
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CALL ACHA CALL WAK3
CALL FCHA CALL WAK
CALL TCHA CALL CRIGHT
CALL ECHA CALL UNKEY
CALL RCHA HELP3AA: CALL RKEY
CALL WAK LD A,KDAT)
CALL YCHA CP 00H
CALL OCHA JR  ZHELP3AA
CALL COLS CP OCH
CALL ACHA JR  ZHELP3B
CALL UCHA CP OBH
CALL TCHA JP ZHELP39
CALL OCHA CP  0AH
CALL WAK JP ZHELPRET
CALL TCHA P HELP3AA
CALL UCHA : see
CALL NCHA HELP3B: CALL CLRSCR
CALL COL7 ’ CALL PAGEI
CALL CCHA CALL COLI
CALL ACHA CALL CCHA
CALL NCHA CALL HCHA
CALL WAK CALL ACHA
CALL SCHA CALL NCHA
CALL ECHA CALL NCHA
CALL LCHA CALL ECHA
CALL ECHA CALL LCHA
CALL COL8 CALL COL3
CALL CLEFT CALL PCHA
CALL PAGE2 CALL RCHA
CALL COL1 CALL ECHA
CALL TCHA CALL SCHA
CALL UCHA CALL SCHA
CALL NCHA - CALL ECHA
CALL ECHA CALL DCHA
CALL RCHA CALL COLS
CALL LOB CALL ACHA
CALL COL3 CALL NCHA
CALL UCHA CALL DCHA
CALL WAK CALL WAK
CALL RCHA CALL FCHA
CALL UCHA CALL ICHA
CALL NCHA CALL NCHA
CALL COLS CALL ECHA
CALL ECHA ‘CALL COL7
CALL WAK CALL PCHA
CALL YCHA CALL RCHA
CALL OCHA CALL ECHA
CALL UCHA CALL SCHA
CALL COL7 CALL SCHA
CALL CCHA CALL ECHA
CALL TCHA CALL DCHA
CALL COLS CALL COLS

CALL WAK3 CALL CLEFT
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CALL PAGE2 CALL HCHA
CALL COL1 CALL TCHA
CALL BCHA CALL WAK
CALL YCHA CALL ACHA
CALL COL3 CALL RCHA
CALL KCHA CALL COL8
CALL ECHA CALL CLEFT
CALL YCHA CALL PAGE2
CALL WAK CALL COL!
CALL LEGOI CALL RCHA
CALL LOB CALL OCHA
CALL LEG09 CALL WCHA
CALL COLS CALL WAK
CALL WAK CALL KCHA
CALL TCHA CALL ECHA
CALL UCHA - CALL YCHA
CALL NCHA CALL COL7
CALL ECHA ‘ CALL LOB
CALL WAK ’ CALL ECHA
CALL BCHA CALL NCHA
CALL YCHA CALL DCHA
CALL COL7 CALL LOB
CALL LCHA CALL UNKEY
CALL ECHA HELP3CA: CALL RKEY
CALL FCHA LD A,KDAT)
CALL TCHA CP  00H
CALL WAK JR  ZHELP3CA
CALL OCHA CP OBH
CALL RCHA JP  ZHELP3B
CALL COLS CP 0AH
CALL WAK3 JP  ZHELPRET
CALL WAK3 JP  HELP3CA
CALL WAK : HELPRET:LD A,81H
CALL CRIGHT OUT (33H)A
CALL UNKEY CALL UNKEY
HELP3BA: CALL RKEY RET
LD  A,KDAT) ;erseseraMENU TESPOINT####ss04s
CP OOH ;ttt“t.t“SETPORT.....‘.......
JR  ZHELP3BA SETPORT:LD A81H
CP OCH OUT (33H),A
JR  ZHELP3C LD ASAH
CP OBH * OUT (43H),A
JP  ZHELP3A LD . A,00H
CP 0AH OUT (30H),A
JP  ZHELPRET OUT (3IH)A
JP  HELP3BA OUT (32H),A
;‘###‘######.###‘#.###‘#t OU’r (40H),A
HELP3C: CALL CLRSCR OUT (41H).A
CALL PAGEI OUT (42H)A
CALL COL1 RET
CALL RCHA ;#**SET EVERYTHING FOR FIRST TIME**#
CALL ICHA SETBOX: LD  IY,PRESSAT

CALL GCHA
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LD A,80H
OUT (43H)A
IN  A®42H)
RES [,A

OUT (42H),A
LD AQ1Y+0)
OUT (40H),A
LD A(Y+])
OUT (41H)A
CALL DELAYCK
CALL CLOCK
CALL DELAYCK
LD A9AH
OUT (43H),A
IN  A,42H)
SET 1A

OUT (42H)A
CALL DELAYCK
LD  A,(PRESCH)
OUT @IH)A
RET

;PORT40,41 = OUTPUT(CH=I,CL=0)

;RELOAD
;SET COUNTER LOW

;SET COUNTER HIGHT

;PORT40,41 = INPUT(CH=1,CL=0)

;FOR FIRST CHANNAL

. s *
"““"DELAY SEsssssssssssses

DELAYS: CALL DELAY

CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
RET

;####+s*DEL AY FOR COUNTER####+*
DECOUNT:CALL COLS

CALL STATSAT
CALL DELAY
CALL COLS
CALL STATSAT
CALL DELAY
CALL COLS
CALL STATSAT
CALL DELAY
CALL COL5
CALL STATSAT
CALL DELAY
CALL COL5
CALL STATSAT
CALL DELAY
CALL COLS5
CALL STATSAT
RET

4804445040 NPRESS KEY##*sssssss
UNKEY: CALL RKEY

LD A,KDAT)
CP O0OH

JR  NZ,UNKEY
CALL DELAY

RET
;“““‘DELAY TlME“t‘t““““‘
DELAY: PUSH BC

LD B,0FFH
WAIT: LD C,0FFH
DECC: DEC C

JR  NZDECC

DINZ WAIT

POP BC

RET
;“““‘DELAY T[ME(OO)“““““
DELAY2: PUSH BC

LD B,8SFH

WAIT2: LD C,0FFH

DECC2: DEC C
JR  NZDECC2
DINZ WAIT2
POP BC
RET
;““..‘DELAY TIME(OT)“““‘.‘.
DELAY3: PUSH 'BC
LD B,12H
WAIT3: LD  C,0FFH
DECC3: DEC C
JR NZDECC3
DINZ WAIT3
POP BC
RET
;“““““‘SCAN KEYS“‘.“..‘.‘#
;“‘#““‘DA’I‘A = KEY'DAT“““‘*'“
RKEY: LD A,00H
LD (KDAT),A
LD AEOH
OUT (32H),A
IN  A(32H)
CP OEEH
P ZKLEFT
CP OEDH
P ZKZERO
CP OEBH
JP ZKRIGHT
LD A,0DOH
OUT (32H),A
IN A,32H)
CP ODEH
JP  ZKSEVEN
CP ODDH
JP ZKEIGHT
CP ODBH
JP ZKNINE
LD A,0BOH
OUT (32H),A
IN A(32H)

;ROW FIRST

:KEY LEFT
:KEY ZERO
:KEY RIGHT

;ROW SECOUND

;KEY SEVEN
;KEY EIGHT
;KEY NINE

;ROW THUDE
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CP OBFH
JR  ZKRFOUR
CALL DELAY
CALL DELAY
CP O0BCH
JP ZKDUAL
CP OBEH
JP Z,KFOUR
CP OBDH
JP ZXFIVE
CP O0BBH
JP ZKSIX

KRFOUR:LD  A,70H
OUT (32H),A
IN A32H)
CP 7EH
JP Z,KONE
CP 7DH
P ZKTWO
CP 7BH
JP  ZKTHREE
P KEYRET

KLEFT: LD A,0BH ,
LD (KDAT)A
JP  KEYRET

KZERO: LD  A,0AH
LD (KDAT)A
JP  KEYRET

KRIGHT:LD  A,0CH
LD (KDAT)A
JP  KEYRET

KONE: LD A0IH
LD (KDAT)A
JP  KEYRET

KTWO: LD A,02H
LD (KDAT)A
JP KEYRET

KTHREE:LD  A,03H
LD (KDAD),A
JP KEYRET

KFOUR: LD  A,04H
LD (KDAT)A
JP  KEYRET

KFIVE: LD  A,05H
LD (KDAT)A
JP KEYRET

KSIX: LD A,06H
LD (KDAT)A
JP KEYRET

KSEVEN:LD A, 07H
LD (KDAT)A
JP KEYRET

KEIGHT: LD  A,08H

;KEY FOUR

;KEY FIVE

;KEY SIX

;ROW FOURT

;KEY ONE

;KEY TWO

;KEY THREE

LD (KDAT)A
JP KEYRET
KNINE: LD  A,09H
LD (KDAT),A
JP  KEYRET
KDUAL: LD  A,0DH
LD (KDAT),A
KEYRET: RET
;i‘ttt‘GRAP FOR TESTPO[‘N’I‘ l‘.‘t‘tt
;.tt““‘.“mpm:HL......#.#..‘.‘
TPGAF1: CALL CLRSCR
CALL PAGEI
CALL COLl :TPI
CALL WAK3
CALL TCHA
CALL PCHA
CALL LEGOI
CALL COL3
LD HL,GAFICI;
AR
CALL SHOGAF ; #
CALL COL4 ; #
LD HLGAFIC2; #
CALL SHOGAF ; #
CALL COLS ; #
LD HLGAFIC3; #
CALL SHOGAF ; #
CALL COL6 ; #
LD HL,GAFIC4; #
CALL SHOGAF ; #
CALL COL7 : # #
LD HL,GAFICS; #
CALL SHOGAF ; #
CALL COL8 ;
SRR
LD HL,GAFIC6
CALL SHOGAF
CALL PAGE2
CALL COLI
CALL WAK
CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 ;= V.
CALL WAK
CALL TAOGUB
CALL WAK
CALL LEGOS
CALL WAK
CALL MLEG
CALL VCHA

;V/DIV
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CALL JOOD

CALL COLS :T/DIV

CALL WAK

CALL TCHA

CALL TUB

CALL DCHA

CALL ICHA

CALL VCHA

CALL COL7 ;= S.

CALL WAK

CALL TAOGUB

CALL LEGO02

CALL LEGOS

CALL LEGO00

CALL NLEG

CALL SCHA

CALL JOOD
TPGAL: IN  A,(42H)

BIT 4A

JR NZTPGAIMM

CALL MNMANUL

JR  TPGAIRET
TPGAIMM: CALL RKEY

LD AKDAT)

CP OBH

JR  ZTPGAIRET

CP 0AH

JR NZTPGALl
TPGAIRET: CALL UNKEY

RET
;“““GRAP FOR TESTPOINT 2...““
;“““““‘]NPUT:l{L.““““““‘
TPGAF2: CALL CLRSCR

CALL PAGEIl

CALL COLI ;TP2

CALL WAK3

CALL TCHA

CALL PCHA

CALL LEGO02

CALL COL3

LD HL,GAF2CI;
HEBBBRRARRRBRRBRRH R

CALL SHOGAF ; # #
CALL COL4 ; # #
LD HLGAF2C2; # #
CALL SHOGAF ; # #
CALL COLS ; # #
LD HLGAF2C3; # #
CALL SHOGAF ; # #
CALL COLé ; # #
LD HLGAF2C4; # #
CALL SHOGAF ; # #
CALL COL? ; # #

LD HLGAF2CS; #
CALL SHOGAF ; #
CALL COL8 ;
BRI
LD HL,GAF2C6
CALL SHOGAF
CALL PAGE2
CALL COL1 ;V/DIV
CALL WAK
CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 ;= V.
CALL WAK
CALL TAOGUB
CALL LEGO1
CALL LEG00
CALL WAK-
CALL MLEG
CALL VCHA
CALL JOOD
CALL COLS :T/DIV
CALL WAK
CALL TCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL7 ;= S.
CALL WAK
CALL TAOGUB
CALL LEGO1
CALL LEG00
CALL LEG00
CALL NLEG
CALL SCHA
CALL JOOD
TPGA2: IN  A,(42H)
BIT 4A
JR  NZ,TPGA2MM
CALL MNMANUL
JR  TPGA2RET
TPGA2MM: CALL RKEY
LD A(KDAT)
CP 0BH
JR  ZTPGA2RET
CP 0AH
JR NZTPGA2
TPGA2RET: CALL UNKEY
RET
:#e4s¢¢GRAP FOR TESTPOINT 3**ss+ss



. = »
"0.0.0.00.0INPUT = HL #**ksrsrrrrns

TPGAF3: CALL CLRSCR

CALL
CALL
CALL
CALL
CALL
CALL
CALL

PAGE1
COL1 ;TP3
WAK3
TCHA
PCHA
LEGO03
COL3

LD HL,GAF3Cl;
REBHTHHR R HR AR R AR R Y

CALL
CALL

SHOGAF ; #
COoL4 ; #

LD HL,GAF3C2; #

CALL
CALL

SHOGAF ; #
COL5 ; #

LD HL,GAF3C3; #

CALL
CALL

SHOGAF ; #
COL6 ; #

LD HL,GAF3C4; #

CALL
CALL

SHOGAF ; #
COL7 ; #

LD HL,GAF3Cs5; #

CALL
CALL

SHOGAF ; #
COL8

BEHBRATHR AR AR AR
LD HL,GAF3C6

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

SHOGAF
PAGE2
COLt ;V/DIV
WAK
VCHA

TUB

DCHA
ICHA
VCHA
COL3 = V.
WAK
TAOGUB
LEGO00
JOOD
LEG02
WAK
VCHA
JOOD
COL5 ;T/DIV
WAK
TCHA

TUB

DCHA
ICHA
VCHA
COL7 ;= S.
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CALL WAK
CALL TAOGUB
CALL LEG02
CALL LEG00
CALL WAK
CALL ULEG
CALL SCHA
CALL JOOD

TPGA3: IN  A,(42H)
BIT 4,A
JR  NZ,TPGA3MM
CALL MNMANUL
JR  TPGA3RET

TPGA3MM: CALL RKEY
LD  A,(KDAT)
CP 0BH
JR  Z,TPGA3RET
CP 0AH
JR  NZ,<TPGA3

TPGA3RET: CALL- UNKEY
RET .

;******GRAP FOR TESTPOINT 4+*++s+s

;...........INPUT == HL..............

TPGAF4: CALL CLRSCR
CALL PAGE!
CALL COL1 ;TP4
CALL WAK3
CALL TCHA
CALL PCHA
CALL LEGO4
CALL COL3
LD HL,GAF4C1;

LLg s

CALL SHOGAF ; #
CALL COL4 ; #
LD HL,GAF4C2; #
CALL SHOGAF ; #
CALL COL5 ; #
LD HL,GAFAC3; #
CALL SHOGAF ; #
CALL COL6 ; #
LD HL,GAF4C4; #
CALL SHOGAF ; #
CALL COL7 ; #
LD HL,GAFACS; #
CALL SHOGAF ; #
CALL COL8 ;

L

LD HL,GAF4C6
CALL SHOGAF
CALL PAGE2

CALL COL1 ;VIDIv
CALL WAK
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CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 ;= V.
CALL WAK
CALL TAOGUB
CALL LEGOS
CALL LEG00
CALL WAK
CALL MLEG
CALL VCHA
CALL JOOD
CALL COLS ;T/DIV
CALL WAK
CALL TCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL7 ;= S.
CALL WAK
CALL TAOGUB
CALL WAK
CALL LEGOI
CALL WAK
CALL ULEG
CALL SCHA
CALL JOOD
TPGA4: IN  A,(42H)
BIT 4A
JR  NZTPGA4MM
CALL MNMANUL
JR  TPGA4RET
TPGA4MM: CALL RKEY
LD A,KDAT)
CP O0BH
JR  Z,TPGA4RET
CP 0AH
JR  NZTPGA4
TPGA4RET: CALL UNKEY
RET
;“““GRAP FOR TESTPOINT s“““‘
;“““““‘mpu’r:HL“““““““
TPGAFS: CALL CLRSCR
CALL PAGEI
CALL COL! ;TP5
CALL WAK3
CALL TCHA
CALL PCHA
CALL LEGOS
CALL COL3

LD HL,GAF5CI;
HURBER R HHRRRRR BRI RBBRR Y
CALL SHOGAF ; #
CALL COL4 ; #
LD HL,GAF5C2; #
CALL SHOGAF ; #
CALL COL5 ; #
LD HL,GAF5C3; #
CALL SHOGAF ; #
CALL COL6 ; #
LD HL,GAF5C4; #
CALL SHOGAF ; #
CALL COL7 ; #
LD HL,GAF5CS; #
CALL SHOGAF ; #
CALL COLS ;
BB BRI ARSI
LD HL,GAF5C6
CALL SHOGAF
CALL PAGE2
CALL COL1 VDIV
CALL WAK
CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 ;= V.
CALL WAK
CALL TAQOGUB
CALL LEG00
CALL JOOD
CALL LEGOS
CALL WAK
CALL VCHA
. CALL JOOD
CALL COLS ;T/DIV
CALL WAK
CALL TCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL7 := S.
CALL WAK
CALL TAOGUB
CALL WAK
CALL LEGO05
CALL LEG00
CALL WAK
CALL SCHA
CALL JOOD
TPGAS: IN  A,(42H)



BIT 4,A

JR  NZ,TPGASMM

CALL MNMANUL

JR TPGASRET
TPGASMM: CALL RKEY

LD A,(KDAT)
CP OBH
JR  Z,TPGASRET
CP O0AH
JR  NZTPGAS
TPGASRET: CALL UNKEY
RET

;Oi....GRAP FOR TESTPOINT 6.....!.
;OOO‘.‘O““INPUT=HL...““.“““
TPGAF6; CALL CLRSCR
CALL PAGEI
CALL COLl ;TP6
CALL WAK3
CALL TCHA
CALL PCHA
CALL LEGO06
CALL COL3
LD HL,GAF6CI;
R
CALL SHOGAF ; #
CALL COL4 ; #
LD HL,GAF6C2; #
CALL SHOGAF ; #
CALL COLS ; #
LD HL,GAF6C3; #
CALL SHOGAF ; #
CALL COL6 ; #
LD HL,GAF6C4; #
CALL SHOGAF ; #
CALL COL7 ; #
LD HL,GAF6CS; #
CALL SHOGAF ; #
CALL COL8 ;
HHH R
LD HL,GAF6C6
CALL SHOGAF
CALL PAGE2
CALL COLI ;V/DIV
CALL WAK
CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 ;= V.
CALL WAK
CALL TAOGUB
CALL LEG00

CALL JOOD

CALL LEG02

CALL WAK

CALL VCHA

CALL JOOD

CALL COL5 ;T/DIV

CALL WAK

CALL TCHA

CALL TUB

CALL DCHA

CALL ICHA

CALL VCHA

CALL COL7 = S.

CALL WAK

CALL TAOGUB

CALL LEGO1

CALL LEG00

CALL LEG00

CALL NLEG

CALL SCHA

CALL Joob
TPGA6: IN  A,(42H)

BIT 4A

JR  NZTPGA6MM

CALL MNMANUL

JR  TPGAGRET
TPGA6MM: CALL RKEY

LD A,KDAT)

CP OBH

JR  ZTPGA6RET

CP O0AH

JR NZTPGA6
TPGAGRET: CALL UNKEY

RET
;“t"’GRAP FOR TESTPOINT 8“!“"
;OOOOOOOOOOOINPUT = HL"“‘.!“““‘
TPGAF7: CALL CLRSCR

CALL PAGEIl

CALL COL1 ;TP7

CALL WAK3

CALL TCHA

CALL PCHA

CALL LEGO7

CALL COL3

LD HL,GAFICI;
BRBBRARH RSB SUR AR

CALL SHOGAF ; #

CALL COL4 ; #

LD HL,GAFIC2; #

CALL SHOGAF ; #

CALL COLS ; #

LD HLGAFIC3; #

CALL SHOGAF ; #
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CALL COL6 ; # #

LD HL,GAFIC4; # #
CALL SHOGAF ; #

CALL COL7 ; # #

LD HL,GAFCS; # #
CALL SHOGAF ; # #
CALL COL8 ;

LE s s

LD HL,GAF7C6
CALL SHOGAF
CALL PAGE2
CALL COLI
CALL WAK
CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 = V.
CALL WAK |
CALL TAOGUB
CALL LEGOS
CALL LEG00
CALL WAK

CALL MLEG
CALL VCHA
CALL JOOD

CALL COLS ;T/DIV
CALL WAK

CALL TCHA
CALL TUB

CALL DCHA
CALL ICHA

CALL VCHA
CALL COL7 = S.
CALL WAK

CALL TAOGUB
CALL LEGOS
CALL LEG00
CALL WAK

CALL NLEG
CALL SCHA
CALL JOOD

;V/IDIV

TPGAT: IN  A,(42H)

BIT 4,A

JR NZ,TPGATMM
CALL MNMANUL
JR  TPGATRET

TPGATMM: CALL RKEY

LD A,KDAT)
CP OBH

JR  Z,TPGATRET
CP 0AH

JR NZTPGA?7
TPGATRET: CALL UNKEY
RET
;ttttttGRAP FOR TESTPO[‘NT 8”””‘
;tttttttttt‘mpu’r:HL“”””‘O”O‘
TPGAF8: CALL CLRSCR
CALL PAGEI
CALL COLI ;TP8
CALL WAK3
CALL TCHA
CALL PCHA
CALL LEGO8
CALL COL3
LD HL,GAF8CI;
HHHRRBBRHHAR BB RHRHRURUHB RS
CALL SHOGAF ; #
CALL COL4 ; #
LD HL,GAF8C2; #
CALL SHOGAF ; #
CALL COL5 ; #
LD HL,GAF8C3; #
CALL SHOGAF ; #
CALL COL6 ; #
LD HL,GAF8C4; #
CALL SHOGAF ; #
CALL COL7 ; #
LD HL,GAF8C5; #
CALL SHOGAF ; #
CALL COL8 ;
HHBHURHRAAAARB RS RRR R
LD HL,GAF8C6
CALL SHOGAF
CALL PAGE2
CALL COLI
CALL WAK
CALL VCHA
CALL TUB
CALL DCHA
CALL ICHA
CALL VCHA
CALL COL3 = V.
CALL WAK
CALL TAOGUB
CALL WAK
CALL LEGO1
CALL WAK
CALL WAK
CALL VCHA
CALL JOOD
CALL COL5 ;T/DIV
CALL WAK
CALL TCHA
CALL TUB

;V/IDIV
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CALL DCHA
CALL ICHA
CALL VCHA
CALL COL7 ;= S.
CALL WAK
CALL TAOGUB
CALL WAK
CALL LEG02
CALL WAK
CALL MLEG
CALL SCHA
CALL JOOD
TPGAS: IN  A,(42H)
BIT 4A
JR  NZTPGASMM
CALL MNMANUL
JR  TPGASRET
TPGASMM: CALL RKEY
LD A(KDAT)
CP O0BH
JR  Z,TPGASRET
CP 0AH
JR  NZTPGAS
TPGASRET: CALL UNKEY
RET
;..........MENIJMANUAL...........
MNMANUL:LD A9IH
OUT (33H)A
XOR A
OUT (30H),A
IN  A@2H)
RES 2,A
RES 3,A
OUT (42H)A
CALL CLRSCR
CALL PAGEI1
CALL COL4
CALL WAK
CALL WAK
CALL MCHA
CALL ACHA
CALL NCHA
CALL UCHA
CALL ACHA
CALL LCHA
CALL PAGE2
CALL COL4
CALL WAK
CALL MCHA
CALL OCHA
CALL DCHA
CALL ECHA
MANUL!L:IN  A(42H)

BIT 4,A
JR  ZMANULI
LD ASIH
OUT (33H)A
RET

;..‘....DlSPLAY CHARACTOR®**#**s2s4 2282

WAK: PUSH HL
LD HLBLANK
CALL DISCHA
POP HL
RET

NAMBON: PUSH HL
LD HLAPOS ;
CALL DISCHA
POP HL
RET

NAMLAG: PUSH HL
LD HLCOMMA ;,
CALL DISCHA
POP HL
RET

JOOD: PUSH HL
LD HLSTOP ;.
CALL DISCHA
POP HL
RET

LOB: PUSH HL
LD HLMINUS ;-
CALL DISCHA
POP HL
RET

TUB: PUSH HL
LD HLSLASH

CALL DISCHA
POP HL
RET

LEG00: PUSH HL
LD HL,ZERO ;0

CALL DISCHA
-POP  HL
RET

LEGOI: PUSH HL
LD HLONE ;l

CALL DISCHA
POP HL
RET ’

LEG02: PUSH HL
LD HLTWO ;2

CALL DISCHA
POP HL :
RET

LEG03: PUSH HL
LD HL,THREE ;3



|
t

CALL DISCHA
POP HL
RET .

LEG04: PUSH HL
LD HLFOUR ;4

CALL DISCHA
POP HL
RET

LEGOS: PUSH HL
LD HLFIVE ;5
CALL DISCHA
POP HL
RET

LEG06: PUSH HL
LD HLSIX 36
CALL DISCHA
POP HL
RET

LEG07: PUSH HL
LD HL,SEVEN ;7

CALL DISCHA
POP HL
RET

LEGO08: PUSH HL
LD HL,EIGHT ;8

CALL DISCHA
POP HL
RET

LEG09: PUSH HL
LD HLNINE ;9

CALL DISCHA
POP HL
RET

NAYGVA: PUSH HL
LD HL,LESS ;<

CALL DISCHA
POP HL
RET

TAOGUB: PUSH HL
LD HLEQUAL ;=

CALL DISCHA
POP HL
RET

MAGGVA: PUSH HL
LD HLMORE ;>

CALL DISCHA
POP HL
RET

CLEFT: PUSH HL
LD HL,LEFT ;<=

CALL DISCHA
POP HL
RET )
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CRIGHT: PUSH HL
LD HLRIGHT ;=>

CALL DISCHA
POP HL
RET

ACHA: PUSH HL
LD HLATAB ;A

CALL DISCHA
POP HL
RET

BCHA: PUSH HL
LD HLBTAB ;B

CALL DISCHA
POP HL
RET

CCHA: PUSH HL
LD HLCTAB ;C

CALL DISCHA
POP HL
RET

DCHA: PUSH HL
LD HLDTAB ;D

CALL DISCHA
POP HL
RET

ECHA: PUSH HL
LD HLETAB :E

CALL DISCHA
POP HL
RET

FCHA: PUSH HL
LD HLFTAB F

CALL DISCHA
POP HL
RET

GCHA: PUSH HL
LD HLGTAB ;G

CALL DISCHA
POP HL
RET

HCHA: PUSH HL
LD HLHTAB ;H
CALL DISCHA
POP HL
RET

ICHA: PUSH HL
LD HLITAB ;I
CALL DISCHA
POP HL
RET

KCHA: PUSH HL
LD HLKTAB ;K
CALL DISCHA



|

POP HL
RET

LCHA: PUSH HL
LD HL,LTAB
CALL DISCHA
POP HL
RET

MCHA: PUSH HL

LD HLMTAB ;

CALL DISCHA
POP HL
RET

NCHA: PUSH HL
LD HLNTAB
CALL DISCHA
POP HL
RET

OCHA: PUSH HL
LD HL,OTAB
CALL DISCHA
POP HL
RET

PCHA: PUSH HL
LD HL,PTAB
CALL DISCHA
POP HL
RET

RCHA: PUSH HL
LD HL,RTAB
CALL DISCHA
POP HL
RET

SCHA: PUSH HL
LD HL,STAB
CALL DISCHA
POP HL
RET

TCHA: PUSH HL
LD HL,TTAB
CALL DISCHA
POP HL
RET

UCHA: PUSH HL
LD HLUTAB
CALL DISCHA
POP HL-
RET

VCHA: PUSH HL
LD HL\VTAB
CALL DISCHA
POP HL
RET

WCHA: PUSH HL

;L

P

‘R

;S

T

;U

Vv
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LD HLWTAB ;W

CALL DISCHA
POP HL
RET

XCHA: PUSH HL
LD HLXTAB ;X

CALL DISCHA
POP HL
RET

YCHA: PUSH HL
LD HLYTAB ;Y

CALL DISCHA
POP HL
RET

ZCHA: PUSH "HL
LD HL/ZTAB ;Z

CALL DISCHA
POP HL
RET

ULEG: PUSH HL
LD HLLABU u

CALL DISCHA
POP HL
RET

MLEG: PUSH HL
LD HLLABM ;m

CALL DISCHA
POP HL
RET

NLEG: PUSH HL
LD HL,LABN ;n

CALL DISCHA
POP HL
RET

;......DISPLAY 1 CARAC’]'OR..“ sdddss

; sssds .INPm = m

COLI: LD ALINE!
CALL GOTOLINE
RET

COL2: LD A,LINE2
CALL GOTOLINE
RET

COL3: LD A,LINE3
CALL GOTOLINE
RET

COL4: LD A,LINE4
CALL GOTOLINE
RET

COLS: LD  A,LINES
CALL GOTOLINE
RET

COL6: LD  A,LINE6
CALL GOTOLINE



RET

COL?7: LD A,LINE?
CALL GOTOLINE
RET

COL8: LD A,LINE8
CALL GOTOLINE
RET

DISCHA: LD (STBMAP),HL
CALL DISPLAY
RET

SHOGAF: LD (STBGAF)HL
CALL DISGAF
RET

;“‘.....‘. GOTO LINE# COL 1 (222222222 L )

; SETLINE#
; INPUT LINE REG (A)
GOTOLINE: PUSH AF
LD A,(CPORT)
LD CA
POP AF
OUT (C),A
CALL WBF
LD A,STARTCLO
OUT (C),A
RET

s

;.....‘.“O. SET PAGE USER 1 ###%%#

;PAGEl: PUSH AF
LD ALLCDCTRLI
LD (CPORT)A
LD A,LCDDATAI
LD (DPORT)A
LD A,LCDREADI -
LD (RPORT)A
POP AF
RET

;“O“““‘; SET PAGE USER 2 (22221

PAGE2: PUSH AF
LD A,LCDCTRL2
LD (CPORT)A
LD A,LCDDATA2
LD (DPORT)A
LD ALCDREAD2
LD (RPORT),A
POP AF
RET

; *222%5% CLEAR SCREEN #*###s2sss8228%

; CLEAR SCREEN PAGE1,PAGE2
CLRSCR: PUSH AF

CALL PAGEI

LD A,STARTLNO

CALL GOTOLINE
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CALL CLEAR
CALL PAGE2

LD A,STARTLNO
CALL GOTOLINE
CALL CLEAR
POP AF

RET

. s#ess4s C EAR SCREEN####sssssses
; SUB PROGRAM CLRSCR
CLEAR: PUSH DE

PUSHBC
PUSH AF
LD E,LINE1
LD D,08H

ANOTHER; LD A,(CPORT)

LDCA

LD AE

CALL WBF
OUT (C),A

LD B48H.

LD A,DPORT)
LD CA

LLC: LD A,00H

OUT (C),A
CALL WBF
DINZLLC
INC E
DEC D
LD A,00H
CP D

JR NZ,ANOTHER
POP AF
POP BC
POP DE
RET

; $555535555% [NIT LCD *####522222

INITLCD: CALL PAGEl

LD A,(CPORT)
LD CA

LD A,DISPON
OUT (C),A
CALL WBF

LD A,STARTLNO
OUT (C),A
CALL WBF
CALL PAGE2

LD A,(CPORT)
LD CA

LD A,DISPON
OUT (C).A
CALL WBF

LD A,STARTLNO
OUT (C).A
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CALL WBF

RET
; (2 i 12112111 CHECK BUSY FLAG LCD (A2 2111 )
WBF: NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

RET
;“‘.“..ttttt D[SPLAY LCD ONE CHAR t.tttttt‘tt
; DISPLAY ONE CHAR =8 BYTE
; INPUT DATA = (STBMAP)
DISPLAY: PUSH AF

PUSH BC

PUSH IX

LD IX,(STBMAP)

LD B,08H

LD A,(DPORT)

LD CA
OUTDAT: LD A,(X+0)

OUT (C),A

CALL WBF

INC IX

DINZ OUTDAT

POP IX

POP BC

POP AF

RET
;tttttt.ttt..t D[SPLAY LCD ONE GRAPHIC ER i i3 i1 2213
; DISPLAY ONE CHAR =64 BYTE
; INPUT DATA = (STBGAF)
DISGAF: PUSH AF

PUSH BC

PUSHIX

LD IX,(STBGAF)

LD B,40H

LD A,(DPORT)

LD CA
OUTGAF: LD A,(IX+0)

OUT (C),A

CALL WBF

INC IX

DINZ OUTGAF

POP IX

POP BC

POP AF
RET

;!!!!t DATA CHARACTERS GER EE I I 1T

BLANK: DB 00H,00H,00H,00H :; BLANK
DB 00H,00H,00H,00H

APOS: DB 00H,00H,00H,05H ;'
DB 03H,00H,00H,00H

COMMA: DB 00H,00H,00H,0A0H ;,
DB 60H,00H,00H,00H

STOP: DB 00H,00H,00H,0COH ;.
DB 0COH,00H,00H,00H

MINUS: DB 00H,08H,08H,08H ; -
DB 08H,08H,08H,00H

SLASH: DB 00H,0COH,30H,18H /
DB 0CH,03H,00H,00H,

ZERO: DB 00H,7CH,0A2H,0B2H ; 0
DB 9AH,8AH,7CH,00H

ONE: DB 00H,00H,82H,0FFH ; 1
DB 80H,00H,00H,00H

TWO: DB 00H,86H,0C1H,0A1H ; 2
DB 91H,89H,86H,00H

THREE: DB 00H,42H,81H,89H ;3
DB 89H,89H,76H,00H

FOUR: DB 60H,50H,48H,44H ;4
DB 42H,0FFH,40H,00H

FIVE: DB 5FH,85H,85H,85H ;5
DB 85H,49H,30H,00H

SIX: DB 00H,7CH,92H,89H ;6
DB 89H,89H,70H,00H

SEVEN: DB 00H,03H,01H,0CIH ;7
DB 31H,0DH,03H,00H

EIGHT: DB 00H,76H,89H,89H ;8
DB 89H,89H,76H,00H

NINE: DB 00H,0EH,91H91H ;9
DB 91H,49H,3EH,00H

LESS: DB 00H,00H,18H,24H ;<
DB 42H,81H,00H,00H

EQUAL: DB 00H,24H,24H,24H ;=
DB 24H,24H,00H,00H

MORE: DB 00H,00H,81H,42H ;>
DB 24H,18H,00H,00H

LEFT: DB 18H,3CH,7EH,0FFH ; <=
DB 7EH,7EH,7EH,00H

RIGHT: DB 7EH,7EH,7EH,0FFH ;=>
DB 7EH,3CH, 18H,00H

ATAB: DB OF8H,14H,12H,11H ; A
DB 12H,14H,0F8H,00H

BTAB: DB 81H,0FFH,89H,89H ; B
DB 89H,89H,76H,00H

CTAB: DB 00H,3CH,42H,81H ; C
DB 81H,81H,42H,00H

DTAB: DB 81H,0FFH,81H,81H ; D

DB 81H,42H,3CH,00H



ETAB:

FTAB:

GTAB:

HTAB:

ITAB:

KTAB:

LTAB:

MTAB:

OTAB:

PTAB:

RTAB:

STAB:

ZTAB:

LABU:

LABM:

LABN:

DB 81H,0FFH,89H,89H ; E
DB 9DH,81H,0E3H,00H
DB 81H,0FFH,89H,09H ; F
DB 1DH,01H,03H,00H
DB 00H,7EH,81H,81H ; G
DB 91H,51H,0F6H,00H
DB 00H,0FFH,08H,08H ; H
DB 08H,08H,0FFH,00H
DB 00H,00H,81H,0FFH ; I
DB 81H,00H,00H,00H
DB 81H,0FFH,89H,14H ; K
DB 22H,0C1H,81H,80H
DB 00H,81H,0FFH,81H ; L
DB 80H,80H,0C0H,00H
DB OFFH,02H,04H,18H ; M
DB 04H,02H,0FFH,00H
DB 81H,0FFH,83H,0CH ; N
DB 18H,61H,0FFH,01H
DB 00H, 7EH,81H,81H ; O
DB 81H,81H,7EH,00H
DB 00H,81H,0FEH,91H ; P
DB 11H,11H,0EH,00H
DB 81H,0FFH,89H,19H ; R
DB 29H,0C9H,86H,80H
DB 00H,0E6H,49H,89H ; S
DB 91H,92H,67H,00H
DB 03H,01H,81H,0FFH ; T
DB 81H,01H,03H,00H
DB 01H,7FH,81H,80H ; U
DB 80H,81H,7FH,01H
DB 07H,18H,60H,80H ; V
DB 60H, 18H,0FH,00H
DB 3FH,0C0H,20H,10H ; W
DB 20H,0COH,3FH,00H
DB 0C3H,27H,18H,18H ; X
DB 18H,27H,0C3H,00H
DB 01H,03H,84H,0F8H ; Y
DB 84H,03H,01H,00H
DB 0C3H,0AIH,91H,80H ; Z
DB 85H,83H,0C1H,00H
DB 80H,7CH,40H,40H ; u
DB 40H,7CH,00H,00H
DB 00H,08H,0F8H,04H ; m
DB OF8H,04H,0F8H,00H
DB 08H,0FCH,10H,08H ; n
DB 04H,04H,0F8H,00H

;!.O.ii.iii‘GRAPHIC....‘.‘.“.‘..

;###**DATAFILE FOR GRAP 1##****
DB 0FFH,01H,01H,01H ; |-------| COLLUM

GAFICI:
2

DB 01H,01H,01H,01H
DB 03H,01H,01H,01H ;2
DB 01H,01H,01H,01H
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GAFIC2:

DB 03H,01H,0I1H,0I1H ;3

DB 01H,01H,01H,01H

DB 03H,01H,0l1H,01H 4

DB 01H,01H,01H,01H
DB 0FFH,01H,01H,01H
DB 01H,01H,01H,01H

DB 03H,01H,01H,0IH ;6

DB 01H,01H,01H,01H

DB 03H,0IH,0IH,01H ;7

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;8

DB 01H,01H,01H,0FFH

DB 0FFH,01H,80H,00H

DB 0CO0H,00H,0EO0H,00H

COLLUM 3
DB 80H,00H,0F8H,00H ;2

GAFIC3:

DB 00H,00H,0CO0H,00H
DB 0FCH,00H,0CO0H,00H
DB 0COH,00H,00H,00H

i

3

DB 0F0H,00H,00H,00H ;4

DB 00H,50H,00H,00H

DB 0FFH,00H,00H,00H ;5

DB 00H,00H,0COH,00H

DB 80H,00H,0EOH,00H ;6

DB 0EOH,00H,80H,00H
DB 0COH,00H,0F8H,00H
DB 80H,00H,00H,00H
DB 0COH,00H,00H,00H
DB 00H,00H,01H,0FFH

DB 0FFH,81H,0FFH,80H

DB 0FFH,80H,0FFH,80H

COLLUM 4

GAFIC4:

DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FCH,80H
DB 0FFH,80H,0FCH,80H
DB 0F0H,80H,0FEH,80H
DB OFFH,80H,0FCH,80H
DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FFH,80H
DB 0FFH,80H,0FEH,80H
DB 0FFH,80H,0FEH,80H
DB 0FCH,80H,0FFH,0FFH

DB OFFH,0FFH,00H,0FFH ;1

DB 00H,0FFH,00H,0FFH

COLLUM 5

DB 00H,0FFH,00H,7FH

DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH

8

’ I

.8

32

3

;1

)1



GAFICS:

GAF1C6:

DB 00H,3FH,00H,0FFH
DB 00H,7FH,00H,0FFH

DB 0FFH,0FFH,00H,0FFH ;5

DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,7FH

DB 00H,0FFH,00H,0FFH
DB 00H,7FH,01H,0FFH

4

" DB OFFH, 1FH,00H,3FH

DB 00H,7FH,00H,0FFH
DB 00H,3FH,00H,00H
DB 00H, 1FH,00H,3FH
DB 00H,7FH,00H, 1FH
DB 00H,0FH,00H,07H
DB 00H,00H,00H,00H
DB 00H,00H,00H,03H
DB OFFH,03H,00H,0FH
DB 00H, 1FH,00H,3FH
DB 00H,0FH,00H, IFH
DB 00H,07H,00H,03H
DB 00H,3FH,00H,7FH
DB 00H, 1FH,00H,00H
DB 00H,0FH,00H, 1FH
DB 00H,00H,01H,0FFH

DB 0FFH,81H,80H,80H
4| COLLUM

DB 80H,80H,80H,80H

DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0FFH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,81H,0FFH
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i1
| COLLUM 6

;1

;##+#*DATA FILE FOR GRAP 2¢#*4¢+¢
DB OFFH,01H,01H,01H

GAF2CI:
2

DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,0tH

|-~ COLLUM

GAF2C2:

DB OFFH,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,0FFH

DB 0FFH,01H,0FOH,00H

DB 0F0H,00H,00H,00H

COLLUM 3

GAF2C3:

DB 0F0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0FO0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0FFH,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB OFOﬁ,OOH,OOH,OOH
DB 0F0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0F0H,00H,00H,00H
DB 0F0H,00H,01H,0FFH

5

;1

DB 0FFH,0FFH,80H,0FFH ;1

DB 80H,0FFH,80H,0FFH

COLLUM 4

GAF2C4:

DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH

DB OFFH,0FFH,80H,0FFH ;5

DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH

DB 0FFH,0FFH,80H,0FFH ;1

DB 00H,0FFH,00H,0FFH

COLLUM 5

DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH

DB OFFH,0FFH,00H,0FFH ;5

DB 00H,0FFH,00H,0FFH



GAF2Cs:

GAF2C6:

;##$$3DATA FILE FOR GRAP 3##+#+

GAF3Cl:
2

DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH
DB 00H,0FFH,00H,0FFH

DB 0FFH,01H,0FH,00H

DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 0FFH,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,00H
DB 00H,00H,0FH,0FFH

DB 0FFH,81H,80H,80H
4| ] COLLUM

DB 80H,80H,80H,80H

DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0FFH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,81H,0FFH

2

DB 0FFH,01H,01H,01H

DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 0FFH,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,0i1H

)

6

)1

N

| COLLUM 6
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; |~~~ COLLUM

GAF3C2:

DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,0FFH

37

;8

DB 0FFH,07H,07H,3CH

DB IFH,1EH,0FH,30H

COLLUM 3

GAF3C3:

GAF3C4:

DB 3FH,3CH,0F8H,07H
DB ICH,ICH,1EH,ICH

DB 0CH,1FH,0CH,0FEH

DB 00H,00H,00H,00H

DB 00H,0FEH,1CH,3FH

DB 3CH,1CH,0CH,08H
DB 0FFH,06H,1EH,1FH
DB 3CH,06H,0FH,3EH
DB 1FH,0FH,3CH,0CH
DB 0CH,0FFH,00H,00H
DB 00H,00H,00H,0FEH

DB ICH,1EH,03H,0FFH

DB 07H,07H,03H,0FH

DB 0EH,3CH,07H,0FFH

.
o0

DB 0FFH,81H,80H,80H

DB 80H,80H,80H,80H

COLLUM 4

DB 80H,80H,80H,80H
DB 80H,80H,80H,80H
DB 80H,80H,80H,0FFH

DB 80H,80H,0F8H,0COH

2

3

DB 0COH,0FFH,80H,80H ;4

DB 80H,80H,80H,80H
DB 0FFH,80H,80H,80H
DB 80H,80H,80H,80H
DB 80H,80H,80H,80H
DB 80H,0FFH,80H,80H

DB 0F0H,0COH,0COH,0FFH ;7

DB 80H,80H,80H,80H
DB 80H,80H,80H,80H
DB 80H,80H,81H,0FFH

)

36

8

DB 0FFH,01H,00H,00H

DB 00H,00H,00H,00H

COLLUM 5

DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H

DB 3FH,0C0H,3FH,01H

DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 0FFH,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,03H,3FH,04H
DB 07H,01H,01H,00H
DB 00H,00H,00H,00H

;1



GAF3Cs:

GAF3C6:

DB 00H,00H,00H,00H
DB 00H,00H,01H,0FFH
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;8

DB OFFH,01H,00H,00H ;1

DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 0FFH,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H *
DB 00H,00H,00H,00H
DB 00H,00H,01H,0FFH

3| | COLLUM 6
2

36
7

8

DB 0FFH,81H,80H,80H ;1

DB 80H,80H,80H,80H

DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0FFH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0CO0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,81H,0FFH

0 | COLLUM

;*****DATA FILE FOR GRAP 4***+++

GAF4CI:
2

DB 0FFH,01H,01H,01H

DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 0FFH,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,0FFH

; |-=-~-—| COLLUM

GAF4C2:
DB 00H,0FOH,00H,0FOH ;|
COLLUM 3
DB 00H,0FCH,00H,0FEH ;2
DB 00H,0FEH,00H,0FEH
DB 00H,0FCH,00H,0FOH ;3
DB 00H,0F0H,00H,0FCH
DB 00H,0FEH,00H,0FEH ;4
DB 00H,0FCH,00H,0FFH
DB OFFH,0F0H,00H,0FEH ;5
DB 00H,0FEH,00H,0FCH
DB 00H,0FOH,00H,0FEH ;6
DB 00H,0F8H,00H,0FEH
DB 00H,0FOH,00H,0FEH ;7
DB 00H,0FCH,00H,0FOH
DB 00H,0F8H,00H,0FCH ;8
DB 00H,0F0H,01H,0FFH
DB OFFH,81H,0FFH,80H
DB OFFH,80H,0FFH,80H ;|
COLLUM 4
DB OFFH,80H,0FFH,80H ;2
DB OFFH,80H,0FFH,80H
DB OFFH,80H,0FFH,80H ;3
DB 0FFH,80H,0FFH,80H
DB OFFH,80H,0FFH,80H ;4
DB OFFH,80H,0FFH,80H
DB OFFH,80H,0FFH,80H ;5
DB OFFH,80H,0FFH,80H
DB OFFH,80H,0FFH,80H ;6
DB OFFH,80H,0FFH,80H
DB OFFH,80H,0FFH,80H ;7
DB OFFH,80H,0FFH,80H
DB OFFH,80H,0FFH,80H ;8
DB OFFH,80H,0FFH,0FFH

GAFAC3:

GAF4C4:
DB OFFH,00H,0FFH,00H ;|
COLLUM 5
DB OFFH,00H,0FFH,00H ;2
DB OFFH,00H,0FFH,00H
DB OFFH,00H,0FFH,00H ;3
DB OFFH,00H,0FFH,00H
DB OFFH,00H,0FFH,00H ;4
DB OFFH,00H,0FFH,00H
DB OFFH,00H,0FFH,00H ;5
DB OFFH,00H,0FFH,00H
DB OFFH,00H,3FH,00H ;6
DB OFFH,00H,0FFH,00H
DB OFFH,00H,0FFH,00H ;7
DB OFFH,00H,0FFH,00H
DB 0FFH,00H,0FFH,00H :8
DB 0FFH,00H,0FFH,0FFH

GAFACS: DB 0FFH,00H,0FH,38H

DB 0FFH,0FEH,00H,0FCH ;1

31

DB OFFH,00H,0FFH,00H ;1
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DB 07H,00H,07H,0FH ;| | COLLUM 6

DB 00H,07H,00H,7FH ;2

DB 00H,0FH,00H,0FH

DB 00H,7FH,00H,07H ;3

DB 00H,00H,00H,07H

DB 00H,7FH,00H,0FH ;4

DB 00H,0FH,00H,00H

DB bFFH,O?H,OOH,OOH 33

DB 00H,00H,0FH,00H

DB 07H,00H,00H,00H ;6

DB 0FFH,00H,0FH,00H

DB 03H,00H,07H,00H ;7

DB 1FH,00H,0FH,00H

DB 07H,00H,0FH,00H ;8

DB 3FH,00H,1FH,0FFH
GAF4Cé6: DB OFFH,81H,80H,80H ;1

DB 80H,80H,80H,80H ;| ] COLLUM
2 }

DB 0C0H,80H,80H,80H ;2

DB 80H,80H,80H,80H

DB 0CO0H,80H,80H,80H ;3

DB 80H,80H,80H,80H

DB 0CO0H,80H,80H,80H ;4

DB 80H,80H,80H,80H

DB OFFH,80H,80H,80H ;5

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H ;6

DB 80H,80H,80H,80H

DB 0C0OH,80H,80H,80H ;7

DB 80H,80H,80H,80H

DB 0C0H,80H,80H,80H ;8

DB 80H,80H,81H,0FFH
;####+#DATA FILE FOR GRAP 5*****
GAF5C1: DB 0FFH,01H,01H,01H ;|———| COLLUM
2

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;2

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;3

DB 01H,01H,01H,01H

DB 03H,01H,01H0IH 4

DB 01H,01H,01H,01H

DB OFFH,01H,01H,01H ;5

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;6

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;7

DB 01H,01H,01H,01H

DB 03H,01H,01H,0IH ;8

DB 01H,01H,01H,0FFH
GAF5C2: " DB OFFH,01H,00H,0F8H ;l

DB 04H,18H,0EOH,00H ;| jCOLLUM 3

DB 00H,00H,00H,00H ;2

GAF5C3:

DB 00H,0F8H,04H,18H
DB 0EOH,00H,00H,00H ;3

DB 00H,00H,00H,0F8H

DB 04H,18H,0EOH,00H ;4
DB 00H,00H,00H,00H

DB OFFH,0F8H,04H,18H ;5
DB 0EOH,00H,00H,00H

DB 00H,00H,00H,0F8H ;6
DB 04H,18H,0E0H,00H

DB 00H,00H,00H,00H ;7
DB 00H,0F8H,04H,18H

DB 0EOH,00H,00H,00H ;8
DB 00H,00H,01H,0FFH

DB 0FFH,90H,0A0H,09FH ;1

DB 80H,80H,8FH,0FOH ;|

COLLUM 4

GAF5C4:

DB 80H,80H,0F8H,90H ;2
DB 0A0H,09FH,80H,80H
DB 8FH,0F0H,80H,80H ;3
DB 0F8H;90H,0A0H,09FH
DB 80H,30H,8FH,0FOH ;4
DB 80H,80H,0F8H,90H
DB OFFH,09FH,80H,80H ;5
DB 8FH,0F0H,80H,80H
DB 0F8H,90H,0A0H,09FH ;6
DB 80H,80H,8FH,0FOH
DB 80H,80H,0F8H,90H ;7
DB 0A0H,09FH,80H,80H
DB 8FH,0FOH,80H,80H ;8
DB 0F8H,90H,0A0H,0FFH
DB 0FFH,01H,00H,00H
DB 00H,00H,00H,0FFH ;|

COLLUM §

GAFsCs:

DB 00H,0FFH,00H,00H ;2
DB 00H,00H,00H,00H
DB 00H,0FFH,00H,0FFH ;3
DB 00H,00H,00H,00H
DB 00H,00H,00H,0FFH ;4
DB 00H,0FFH,00H,00H
DB 0FFH,00H,00H,00H ;5
DB 00H,0FFH,00H,0FFH
DB 00H,00H,00H,00H ;6
DB 00H,00H,00H,0FFH
DB 00H,0FFH,00H,00H ;7
DB 00H,00H,00H,00H
DB 00H,0FFH,00H,0FFH ;8
DB 00H,00H,000H,0FFH

DB 0FFH,01H,00H,00H
DB 00H,00H,00H,00H ;}

COLLUM 6

DB 03H,00H,00H,00H ;2
DB 00H,00H,00H,00H
DB 00H,00H,03H,00H ;3

31

31

I



DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 03H,00H,00H,00H
DB 0FFH,00H,00H,00H
DB 00H,00H,03H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 03H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,03H,00H
DB 00H,00H,00H,0FFH
GAF5Cé6:
DB 80H,80H,80H,80H

DB 0C0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB OFFH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0CO0H,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H
DB 80H,80H,81H,0FFH

157

DB OFFH,81H,80H,80H ;1

il ] COLLUM

;#3+#+DATA FILE FOR GRAP 6***+*+

GAF6Cl1:
2
DB 01H,01H,01H,81H

DB OFFH,01H,01H,01H ;|

| COLLUM

DB 73H,31H,0C1H,0FDH ;2

DB 81H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,81H

3

4

DB 0FFH,31H,0C1H,0FDH ;5

DB 81H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,81H

;6

70

DB 83H,31H,0C1H,0FDH ;8

DB 81H,01H,01H,0FFH
GAF6C2:

DB 00H,00H,00H,03H

DB 0FFH,00H,00H,00H ;1
DB 0EOH,3FH,0FOH,0FFH ;|

JCOLLUM 3
2

DB 7FH,0FCH,0C0H,0FFH

DB 0F0H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H

3

4

DB 0EOH,3FH,0F0H,13H
DB OFFH,00H,00H,03H ;5
DB 6FH,0FCH,0COH,0FFH
DB 0FOH,00H,00H,00H ;6
DB 00,00H,00H,00H
DB 00H,00H,00H,00H ;7
DB 0EOH,3FH,0F0H, 1FH
DB 00H,00H,00H,03H ;8
DB 0FH,0FCH,0COH,0FFH
DB OFFH,09CH,0F0H,8FH ;1
DB 83H,80H,83H,80H ;| [
COLLUM 4
DB 80H,80H,80H,80H ;2
DB 80H,0FFH,8FH,0FFH
DB 83H,0FEH,0COH,80H ;3
DB 80H,0E0H,0F8H,9EH
DB 09EH,09CH,0F0H,8FH ;4
DB 83H,80H,83H,80H
DB OFFH,80H,80H,80H ;5
DB 80H,0FFH,8FH,0FFH
DB 83H,0FEH,0COH,80H ;6
DB 80H,0E0H,0F8H,09EH
DB 09EH,09CH,0F0H,8FH ;7
DB 83H,80H,83H,80H
DB 80H,80H,80H,80H ;8
DB 80H,0FFH,8FH,0FFH
DB OFFH,00H,03H,00H ;1
DB 00H,00H,00H,00H ;| [
COLLUM 5
DB 00H,00H,00H,00H ;2
DB 00H,0FFH,00H,0FFH
DB 00H,01H,03H,0FCH ;3
DB 07H,00H,07H,00H
DB 00H,00H,03H,00H 4
DB 00H,00H,00H,00H
DB OFFH,00H,00H,00H ;5
DB 00H,0FFH,00H,0FFH
DB 00H,01H,03H,0FCH ;6
DB 07H,00H,07H,00H
DB 00H,00H,03H,00H ;7
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H ;8
DB 00H,0FFH,00H,0FFH
DB OFFH,01H,00H,00H ;1
DB 00H,00H,00H,00H ;| |
COLLUM 6
DB 00H,00H,00H,00H ;2
DB 00H,3FH,00H,03H
DB 00H,00H,00H,01H ;3
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H :4
DB 00H,00H,00H,00H
DB OFFH,00H,00H,00H ;5

GAF6C3:

GAF6C4:

GAF6Cs:
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GAF7C3:

DB 00H,0C0H,0E0H,0COH

DB 00H,00H,00H,00H
DB 00H,00H,00H,00H

37

DB 00H,0C0H,0COH,00H ;8

DB 00H,00H,01H,0FFH

DB 0FFH,0F |H,0EOH,80H ;1
DB 80H,80H,0C0H,0FOH

COLLUM 4

DB 0F8H,0FEH,0BFH,0F8H ;2
DB 0E0H,80H,80H,0FOH
DB 0FFH,0BFH,0FFH,0FCH ;3

DB 0F8H,0F0H,0COH,80H

DB 80H,0COH,0FCH,0BFH ;4

DB 8FH,0BFH,0FFH,0COH

DB OFFH,0COH,0F8H,0FFH ;5

DB OFFH,0FFH,0FFH,0FFH
DB 0FFH,0F0H,80H,80H ;6

DB 0F0H,0FFH,8FH,8FH

DB 0FFH,0FCH,0COH,0EOH ;7

DB 0EOH,0E0H,0F8H,0FCH

DB 0BEH,0BFH,0FFH,0FFH ;8

DB 0COH,80H,81H,0FFH

GAF7C4:

DB 0F8H,0FCH,3FH,1FH ;|

COLLUM §

DB OFFH,01H,1FH,7EH

DB 00H,3FH,00H,03H

DB 00H,00H,00H,01H ;6

DB 00H,00H,00H,00H

DB 00H,00H,00H,00H ;7

DB 00H,00H,00H,00H

DB 00H,00H,00H,00H ;8

DB 00H,3FH,00H,0FFH
GAF6C6: DB OFFH,81H,80H,80H ;1

DB 80H,80H,80H,80H ;| | COLLUM
7

DB 0COH,30H,80H,80H ;2

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H ;3

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H 4

DB 80H,80H,80H,80H

DB 0FFH,80H,80H,80H ;5

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H ;6

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H ;7

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H ;8

DB 80H,80H,81H,0FFH
;#****DATA FILE FOR GRAP 7#****
GAFICl: DB OFFH,01H,01H,01H ;| | COLLUM
2

DB 01H,01H,01H,01H

DB 03H,01H,01H01H ;2

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;3

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;4

DB 01H,01H,01H,01H

DB OFFH,01H,01H,01H ;5

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;6

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;7

DB 01H,01H,01H,01H

DB 03H,01H,01H,01H ;8

DB 01H,01H,01H,0FFH
GAF7C2: DB OFFH,01H,00H,00H ;I

DB 00H,00H,00H,00H ;| | COLLUM 3

DB 00H,00H,0E0H,00H ;2

DB 00H,00H,00H,00H

DB 80H,0FOH,80H,00H ;3

DB 00H,00H,00H,00H

DB 00H,00H,00H,0COH ;4

DB 0FOH,0COH,00H,00H

DB OFFH,00H,00H,0F0H ;5

DB 0EOH,80H,0COH,0E0H

DB 80H,00H,00H,00H ;6

GAF7CS:

DB 07H,01H,00H,07H

2

DB 3FH,0FFH,0FEH,0FFH

DB 0FFH,00H,03H,7FH

DB OFFH,0FFH,3FH,1FH

33

DB OFFH,0FFH,0FFH,00H ;4

DB 00H,00H,3FH,0FFH
DB OFEH,7FH,3FH,0FH
DB 03H,00H,01H,03H

DB 1FH,3FH,0FCH,0FCH

DB 0FFH, 1FH,00H,07H
DB 0FH,3FH,0FFH,1FH
DB 0FH,07FH,1FH,07H
DB 00H,00H,03H,07H

5

;6

37

;8

DB 01FH,0FFH,0FFH,0FFH
DB 0FFH,01H,00H,00H

DB 00H,00H,00H,00H

COLLUM 6

DB 00H,00H,00H,00H
DB 00H,00H,01H,03H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,01H,00H,00H
DB 00H,00H,00H,01H
DB 0FFH,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,07H,07H
DB 01,00H,00H,00H
DB 00H,00H,00H,00H

6

7

;1

Nt

!



GAF7Cé6:

DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,03H,0FFH
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;8

" DB OFFH,81H,80H,80H ;1

DB 80H,80H,80H,80H

DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB OFFH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H
DB 80H,80H,81H,0FFH

;##**+DATAFILE FOR GRAP 8

GAFS8CI:

DB OFFH,01H,0FDH,01H

COLLUM 2

GAF8C2:

DB 01H,01H,81H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB OFFH,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,01H,81H,01H
DB 01H,01H,01H,01H
DB 03H,01H,01H,01H
DB 01H,01H,01H,01H
DB 03H,0C1H,31H,0C1H
DB 01H,00H,01H,0FFH

b JCOLLUM

HY S

.8

DB OFFH,0FFH,03H,0FEH ;1

DB 00H,00H,0FFH,3CH
DB 0EOH,80H,00H,00H
DB 80H,0F0H,80H,00H
DB 00H,0F0H,0C0H,80H
DB 00H,0COH,00H,00H
DB 00H,00H,0FFH,0CH
DB 0FCH,80H,00H,0FFH
DB OFFH,0FCH,00H,00H
DB OFEH,03H,0FEH,00H
DB 00H,0FFH,03H,0FEH
DB 00H,00H,0FFH,0CH
DB 0F8H,00H,00H,0COH
DB 20H,0C0H,80H,00H
DB 00H,0FFH,00H,0FFH

3 |COLLUM 3
2

GAF8C3:

DB 00H,0FCH,07H,0FFH

DB 0FFH,81H,80H,87H

DB 0F8H,80H,0FFH,80H

COLLUM 4

GAF8C4:

DB 83H,0FFH,80H,80H

DB OFFH,81H,0FFH,80H
DB 00H,0FFH,80H,0FFH
DB 80H,0FFH,83H,8EH

DB 0F0H,80H,0FFH,80H
DB 80H,0FFH,80H,0FFH
DB 0FFH,87H,0FCH,80H
DB 0FFH,80H,0FFH,80H
DB 80H,0FFH,80H,81H

DB 0FFH,80H,0FFH,80H
DB 81H,0FFH,80H,0FFH
DB 80H,80H,0FFH,80H

DB 80H,0FFH,80H,0FFH
DB 80H,0FFH,80H,0FFH

i

2

DB OFFH,01H,00H,00H

DB 03H,0FCH,0FFH,00H

COLLUM 5 *

DB 00H,03H,0EH,0F8H
DB 1FH,00H,01H,7FH
DB 0COH,7FH,00H,00H
DB 1FH,07H,00H,00H
DB 00H,0FH,01H,00H
DB 00H,03H,07CH,1FH
DB 0FFH,00H,3FH,0EOH
DB 3FH,00H,00H,03FH
DB 0EOH,3FH,00H,00H
DB 07H,0CH,07H,00H
DB 00H,00H,03H,01H
DB 00H,00H,00H,03H

‘DB.01H,01H,00H,0FH

GAF8Cs:

DB 38H,0EH,01H,0FFH

’ l

2

3

4

35

6

7

8

DB 0FFH,01H,00H,00H

DB 00H,01H,07H,00H

COLLUM 6

GAF8C6:

DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 0FFH,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,00H,00H
DB 00H,00H,01H,0FFH

3

DB 0FFH,81H,80H,80H

4!

i1

1
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DB 80H,80H,80H,80H ; COLLUM

DB 0CO0H,80H,80H,80H ;2
DB 80H,80H,80H,80H
DB 0C0H,80H,80H,80H ;3
DB 80H,80H,80H,80H
DB 0CO0H,80H,80H,80H ;4
DB 80H,80H,80H,80H
DB 0FFH,80H,80H,80H ;5
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H ;6
DB 80H,80H,80H,80H
DB 0CO0H,80H,80H,80H ;7
DB 80H,80H,80H,80H
DB 0COH,80H,80H,80H ;8
DB 80H,80H,81H,0FFH

seseeess RAM AREA *45ssssssss

ORG 9000H

CPORT: DS 1H

DPORT: DS 1H

RPORT: DS 1H

STBMAP: DS 2H

STBGAF: DS 2H

KDAT: DS IH

CHl: DS IH
CH2: DS 1H
CH3: DS 1H
CH4: DS 1IH
CHs: DS 1IH
CH6: DS 1H
CH7: DS 1H
CH8: DS '1H
CH9: DS 1H
SATI: DS 2H
SAT2: DS 2H
SAT3: DS 2H

SAT4: DS 2H
SATS: DS 2H
SAT6: DS 2H
SAT7: DS 2H
SAT8: DS 2H
SAT9: DS 2H
PRESCH: DS 1H
PRESSAT: DS 2H
NEWSAT: DS 2H
SATEDIT: DS 1H
CHEDIT: DS IH
END
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d
51 Iginial

L/ )

1. 29903n T U yanam e

1.1 MR UMY % 99 + 5%

swmsgunsel fginsal | o
R1 ,R8 ,R42 2.2kQ 342
R2, R39, R40 4.7kQ 347
R3, R4 470kQ 247
RS 630kQ) 17
R6, R7, R18, R20, R37,R47 150Q 597
R9 470 ° 162
R10, R17, R19,R22, R24,R45 1kQ 947
R27, R31, R33, R36, R11, R26 100kQ yX'b!
R12 560Q 167
RI3 3.3kQ 147
R14, R28, R32, R34 330Q 497
R15,R16 220Q 243
R21, 50Q 1473
R23 6.2kQ 147
R25 82Q 162
R29 12kQ 167
R30 150Q 167
R35 47kQ 167
R36 30kQ 162
R41 10kQ 167
R43 2.7kQ 167
R44 82kQ 167
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v o a
1.2 W]lﬂ'l.l]JiZQllUUl‘lﬁ"lllﬂ

swmsqUnsol mgunsal | S
Cl, C8, C10, C13, C14, C20, C21, C27,
C28, C34, C36, C37, C39, C42, C44 0.01pF 1582
C4 180pF 1612
C5, C6, C16, C19, C32 0.001pF 32
C9, C23,C26 0.1uF 307
C17 330pF 107
Ci8 500pF 1612
C24, C25 150gF 207
C29, C43 10pF 207
C30 0.0047uF | 18
C38 33pF 147
C4l 18pF 1617
C45 56pF 167

1.3 #ufuisequuudidn Ins lad vuna 25 Thad

semsgUnsal fgUnsal | S
C2,C31,C33 ) 10uF 302
C3, C11, C15, €35, C40 47uF 562
Cl12,C22 100uF 282

1.4 famiioni
swmsgUnsal fgunsal | dwau

L1,L8,L9 100puH 342
L2,L4,L5,L7 0.56uH 4
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swmsgunsel aqunsal | $wou

L3 0.47uH 167
L6 IFT 10.7MHz-| 1812

1.5 @15nedia
swmsginsal RTLH S
D1, D2 1N4148 282
D3 MB2114 142
ZD1 IN4734 . 147
ZD2 1N4742 162
Q1, Q2, Q3, Q5, Q6, Q8 28C945 .| 6@
Q4 2SA733 167
Q7 3SK47 147
Q9 2SK315 142
IC1 NE592 167
IC2 KA2244 162
IC3 LM358 147
1.6 DU P

nomsgunsal fgunsel | S

VRI1 (iens) kQ 16
VR2, VR3 1kQ 297
VR4 (thenil) 10kQ 16
Ceramic Filter 10.7 MHz 142
RF Modulator - 197
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a d
2. NojooTsalalnog

2.1 AU Y% A + 5%

swmsqUnyal fginsel | S
RI 33kQ 162
R2 10kQ 197
R3 330kQ 142
R4 100Q 162
RS 2.2kQ 142
R6 10Q 147
R7 100Q 167
R8 470kQ - 162
R9 330 162
2.2 Aupudszquuussiiia 50 Taad
swmsQUnsel mginsal | S
Cl1,C7 56pF 262
C2 39pF 167
C3 2.2pF 162
C4 18pF 167
C5 ) 0.1pF 16
C6 ] 33pF 167
C8 470pF 142
C9,C11,C13,Cl14 10pF 46
C10,C15 1pF 297
Cl12 2-18pF 162
C16 100pF 162




"2.3 Aamiieni
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o [} o °
smigUnsal fgunsal | Smau
L1 125-300nH 147
12,13 50-100nH 17
L4 30nH 167
L5 39nH 167
L6 5nH 162
L7 10nH 147
A o o
2.4 A1TNNAI
o o °
smsginal wes . | 9w
Ql 2N3563 167
Q2,Q3 MPS3866 26
X-TAL 54.90MHz 162
3. 21995uvasaeTwvh
3.1 frdnlszguina 5o Tra
. 'd 1) 4 °
s1msgUnsel fgunsal | Swuu
Cl, C2, C3, C4 (Electrolyte) 4700pF/S0V | 46
CS5, C6, C7, C8 (Ceramic) 0.1pF 46
A L4 (-]
3.2 A15NeAI
P4 4 °
TmMsgunsel (o3 $1mu
D1 (Bridge Rectifier) 6A 200V 1673
D2, D3, D4 1N5406 367
IC1 7805 241
IC2 7818 16
IC3 7812 142
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i U4
swmsgUnsal

ey $1uu
IC4 7912 1
ICS 7809 107
Q H1061 167
33 89
swmsginsal wesi | $wau
T1 (Teriod Transformer) 0-12-18-24 162
5A
4. 2NVIUBNT Y IUTIA
swmsgunsal fgunsal | $wu
Q! (PNP) ' A733 16
R1 4.7kQ 160
R2 470kQ 1472
R3 330kQ 107
R4 270Q 1472
RS 2.7kQ. 167
R6 560Q 167
R7 15kQ 167
Cl 0.01uF 147
C2 200nF 147
C3 3uF 1472
5. 2vsiasdyaRdneailudyanaueuzasn
swmsqUnsal RTLH S
IC1 DAC0800 1M
R (1/4W , 5%) 10kQ 287
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semsqunsal ey LT
R (1/4W , 5%) 5kQ 2 @7
Zener Diode 7.5V 207
C (Ceramic) 0.1uF 262
6. 21 IMURUMIARdBgANATE U TRYRN
swmsgUnsal (o S
IC1,1C2 74LS05P 297
L1- L8 Relay (1 Contact) 12V/1A 82
L9 - L10 Relay (1 Contact) 12V3A 262
D1-D8 IN4148- | 8%
D9-D16 (LED) 2 mm 8 4"
7. 21999y
swmsgunsel (wos $1M7U
IC1-ICS 74LS168 597
IC6 7418257 147
IC7 [ LM555 162
IC8 7418245 167
R (1/4W, 0.5%) 10kQ 1797
8. 1VINIVAU
8.1 fiad M 1/8 ¥ad £ 5%
swnsquUnsel Agunsal | dwou
R1 3300 160
R2, R4, R7 560Q 39
R3, R8 1 1kQ 2@
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swmsgUnsal fgunsal | dwmau
RS 4.7kQ 1472
R6, R9, R10, R13, R15 10Q 507
R11, R14 100Q 107
RI12 100kQ 207
8.2 Minudssyuuesiin
s1emsgUnsel fgunsal | dmau
C1-C13 0.1uF 1307
Cl4 0.01uF 147
Cl5 10pF 147
8.3 dufulszquuudidninslad vina 16 Thad
swmsqUnsel fgUnsal | d1uau
C16 10pF 49
C17 33uF 207
cis 100pF 147
8.4 13NN
swmsgunsel RTGH S
D1, D2 1N4148 347
ZD1 1N4001 147
Zener Diode 56V 1W 142
IC1 Z84C0006 147
1C2 74L832 162
IC3 -74LS138 1412
IC4 741504 167
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swmsgunsel wos S
IC5 74HCT00 147
IC6 LM555C 197
IC7 TL7705 167
IC8 6264 147
IC9 280 CTC 147
IC10, IC11 8255 297
Q BC 547 149

8.5 B

swmsgunsal fginsal | S
LED 3 mm. GIOle) 17
LED 3 mm. -~ fuag 2
VR 10kQ 162
R-Pack 591 10kQ - 502
R-Pack 91 10kQ 147
X-TAL 4MHz 142
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(C-Band Satellite Receiver Demonstrative Set)
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d
1.3aguszaqn
a < ::
1.1 efetatuasuvesnmsilsznouniuawoimala
1.2 YfuTna lsiwduvesmsidensudyaald
1.3 AAMIUMIBIMALLUDYIUT (Fixed) Sudynnueinauisuaidng 18

tY 3 v
1.4 AAM A IMADLIAABU T (Moved) 14

2. gilnsainldlumsnaanes

& o v A
2.1 1A59350 Insviad 1 1A589
2.2 IUAWOIMAATANBY 1 4n
2.3 Suiie 1 du

(1 o ‘ J
2.4 (AFouilo Ay 1 1A389

g Ja 4 A
2.5 AATIANINDT 1 1A509

w =
3. anM3 Uasngy)

3.1 m3vszneuyavIumEINA

swaweimaiildegluilegivezilusiaiifonds DIY Do It Yoursel) niowila
Yszneuies umidissifiuemaeeimalsznoudide swmeemasiiausnsudauil
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Whawdqenu RG 6/U n30 5C-FB Asdhundaidouuuudued F - Connecter
° ' v W d ' { :
udnilddeddudueadull (LNB) uazasmoid Inanlsd lunsdinHage suiuill

Twan'lsef

° ] <y
3.3 MImurUIn N
J o=\ l‘l’ [~/ { .o 3
deRademawerna uazisznevilaseiuiunGoudosuds mmsdand
o\ ° ' J ‘é § o
PAWeIMAMAAN wisdwmisvesmuiiouainng Fuduaraifvuiieinsasy
18wrlszma'lng
{ o . - d'A ° ] a o o o o
1LAMUBLTYS (Azimuth) A9 YuNAAINANMHIVEIAIRBUNIUANUAYRUS
- 4 ]
fuRunawginngeg veslan Tasdumivesmufionainafasinyudes
) aa [V
0N UY Asemadangy
' s = ' ad (Y . .4 dy @
2. AURY TNQRITENINNBANIYY (Elevation) M3B3U EL yuiivinwu
¢ 1 4
vmwomalumeisfidludumisvesmauiion udadalvns: Tnavedagesuvinu
o 4 o J o 1 o
fuiiuTanniegaldia WevewindusmaseimadunseladldvumduiuiaTan
[ ¥y ¥ ]
vudedudha 0 sem dmnemihnumeemaudiiugaga WuReyudanduiiy

90 83N

3.4 msuSulnanlse

A a ] d 3 A (Y [
(floannfisnevssauumimani e msdedyapaauusiman iz

uuy wazfisnnuananiueen llmuannzvesmsdafiGondi Twar s+ feg 4 uuvfe
1. Twan'lsfiuunniueu (Horizontal Polarization) M3auuy H
2. TwanlsFupunada (Vertical Polarization) N381uy V
3. Twmlssuuuaenaumyuunile (Right Hand Circular Polarization)
4. Twan'lssuuuaenaunyudwile (Left Hand Circular Polarization)
’

=) . a s Y- | t o o o Y
AOIVVUIATINIUVUAINYT ﬁaquuunmlsﬂmmuuwasqmsuu'hmg“lu

oS Twan lsd 1l unounsuldludlsame Insdu Ingiitiunuy vertical
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MINN 1 uaasd a1 afion AyuesTys uazyuny

Ay AN | yuordys YUY 90 - EL
(A2) (EL)
Gorizont 140 140 °E 106.07 4213 47.84
Thaicom 3 120 °E 123.84 62.28 27.72
Palapa B4 118 °E 126.98 64.11 25.89
Palapa B2P 113 °E 136.96 68.32 21.68
Chainasat DFHL-A2 | 110°E | 14482 |  70.46 19.45
Palapa B2R 108 °E 150.99 71.67 18.33
Asiasat 1055°E | 159.77 72.85 17.15
Thaicom 1-2 785°E |  239.60 59.90 30.10
Insat 93.5°E |  207.35 71.94 18.06
Gorizont 2 90 °E 217.98 69.79 20.21
Chainasat DFH2-A1 | 87.5°E |  224.20 67.93 22.07
Gorizont 3 80 °E 273.59 61.34 28.66
Intelsat 66 66 °E 250.94 47.31 42.69
Intelsat VA-F11 63 °E 252.81 44.21 45.79
Gorizont A3 53 °E 257.73 33.82 56.18
Gorizont 5 40 °E 262.35 20.45 69.55

4, ﬂ'lﬁllﬁ%ﬂ'ﬂﬂ 1lﬂ$ﬂ1§aﬂ%~3%1uﬁ1ﬂﬂ1ﬂ1ﬂ
1. UsznouSuduvmmsoniat 4 dnutidaou
2. sznouvumeemadiiugusuau
3. a Feed Horn Iffiuduivlaeld1d50c1 19381919 Feed Horn iU

LAFUINANVBINUAWDINA 114 68 Ty,
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v
o Q Q/

S. MAVVYUMINADDY

5.1 PIAARINUMEIMAUVVAITN (Fixed)

1. fmuanifiouiissimssudygnade Inuay Sudygnai ngamng Taog

AuInms N1 9214 yuesdys 239.6°E Az Yuy 59.9 °F

2. anthnuawemalneiald Sayudoduialild 180 °6
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National Semicondu

Converters

General Description

The DACO0800 series are monolithic 8-bit high-speed cur-
rent-output digital-to-analog converters (DAC} featuring typi-
cal settling times of 100 ns. When used as a multiplying
DAC, monotonic performance over a 40 to 1 reference cur-
rent range is possible. The DACOB00 series also features
high compliance compiementary current outputs to allow
differential output voltages of 20 Vp-p with simple resistor
loads as shown in Figure 1. The reference-to-full-scale cur-
rent matching of better than + 1 LSB eliminates the need for
full-scale trims in most applications while the nonlinearities
of better than +0.1% over temperature minimizes system
error accumulations.

The noise immune inputs of the DAC0B00 series will accept
TTL levels with the logic threshold pin, Vi g, grounded.
Changing the V¢ potential will allow direct interface to oth-
er logic families. The performance and characteristics of the
device are essentially unchanged over the fuli+4.5V to
+ 18V power supply range; power dissipation is only 33 mW
with +5V supplies and is independent of the logic input
states.

ctor

DAC0800/DAC0801/DAC0802 8-Bit Digital-to-Analog

The DACO0800, DAC0802, DAC0800C, DAC0801C and
DAC0802C are a direct replacement for the DAC-08, DAC-
08A, DAC-08C, DAC-08E and DAC-08H, respectively.

Features

m Fast settling output current

m Full scale error

m Nonlinearity over temperature
r Full scale current drift

m High output compliance

® Complementary current outputs

m Ipterface directly with TTL, CMOS, PMOS and others
m 2 quadrant wide range multiplying capability

m Wide power supply range
m Low power consumption
m Low cost

January 1995

100 ns
+1LSB
+0.1%

+10 ppm/°C
—~10V to +18V

+4.5V to 18V
33 mW at £5v

Typical Applications

DIGITAL INPUTS

1y

lour

sk
18V O~V 14

Vout 10 20 Vpp

Cc
V=081 F v

Ordering Information

FIGURE 1. +20 Vp.p Output Digital-to-Analog Converter (Note 4)

TL/H/S686-1

Non-Linearity Temperature Order Numbers
Range J Package (J16A)* N Package (N16A)* SO Package (M16A)
£0.1% F§ 0°C € Tp < +70°C | DAC0802LCJ | DAC-08HQ | DACO802LCN | DAC-08HP DACO0802LCM
+£0.19% FS | —55°C < T4 £ +125°C | DACO800LJ | DAC-08Q
+0.19% FS 0°C € Tp < +70°C | DACO80OLCJ | DAC-08EQ | DACO80OLCN | DAC-08EP DAC0800LCM
£0.39% FS 0°C < Ta < +70°C DACO801LCN | DAC-08CP DACOBO1LCM

*Davicos may be ordered by using either order number,

#1995 National Somiconducior Corporation  TL/H/5668

ARD-BIOM115/Printedin U S. A,

siapaAuog bojeuy-o3-jenblq 1g-g 20800vA/10800VA/00800VA
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Absolute Maximum Ratings (vote 1)
If Milltary/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Office/Distributors for availability and specifications.

Supply Voltage (V+ —~ V) + 18V or 36V
Power Dissipation (Note 2) 500 mW
Reference Input Differential Voltage

(V14 to V15) V-toV+
Reference Input Common-Mode Range

(V14,V15) V=-toVv+
Reference Input Current SmA
Logic Inputs V= to V- plus 36V
Analog Current Outputs (Vg— = —15V) 4.25 mA
ESD Susceptibility (Note 3) TBDV

Storage Temperature

—65°Cto +150°C

Lead Temp. (Soldering, 10 seconds)

Dual-In-Line Package (plastic)
Dual-In-Line Package (ceramic)

Surface Mount Package
Vapor Phase (60 seconds)
Infrared (15 seconds)

Operating Conditions (note 1)

Min
Temperature (Ta)
DACO0800L ~55
DACO0800LC 0
DAC0801LC 0
DAC0802L.C 0

Max

+125
+70
+70
+70

260°C
300°C

215°C
220°C

Units

*C
°C
°C
°C

Electrical Characteristics The foliowing specifications apply for Vg = %15V, Ingr = 2 mA and Ty < Ta <
Tmax unless otherwise specified. Output characteristics refer to both loyt and loyr.

DACo0800L/
Symbol Parameter Conditions DAC0802L.C DACO300LC DACOBOILC | ;g
Min | Typ | Max|Min| Typ | Max [ Min]| Typ | Max
Resolution * 8 8 8 8 8 8 8 8 Bits
Monotonicity 8 8 8 8 8 8 8 8 Bits
Nonlinearity +0.1 1,0.19 10.39] %FS
ts Settling Time To 114 LSB, All Bits Switched 100 | 135 100 | 150 ns
“ON” or “OFF", Tp=25"C
DAC0800L 100 | 135 ns
DAC0800LC 100 | 150 ns
tPLH, Propagation Defay Tao=25C
tPHL Each Bit 35 60 35 60 35 60 ns
All Bits Switched 35 60 35 60 35 60 ns
TCleg Full Scale Tempco +10 | £50 +10 | £50 +10 | +80 {ppm/°C
Voc Output Voltage Compliance(Full Scale Current Change -10 18 |—10 18 |—10 18 v
<, LSB, Royr>20 MQ Typ
3] Full Scale Current VRer=10.000V, R14=5.000 k02(1.984| 1.992 |2.000{1.94| 1.99 | 2.04 [1.94} 1.99 | 204 | mA
R16="5.000 k{2, To=25'C
Igss Full Scale Symmetry lesa—IFs2 +0.5 [ +4.0 +1 | £8.0 +2 | 16 HA
Iz Zero Scale Current 0.1 1.0 02 | 20 0.2 4.0 nA
ISR Output Current Range V- =-5V 0 20 21| 0 2.0 21 0 2.0 2.1 mA
—=-8Vto —18V 0 20 4210} 20 [ 42 0 20 | 4.2 mA
Logic Input Levels
Vi Logic 0" IVie=0Vv 0.8 0.8 0.8 v
Vi Logic “1" 2.0 2.0 2.0 v
Logic Input Current Vic=0v
I Logic 0" —-10V<V|y< +0.8V —20{—10 -20]| —-10 =20 ~10| pA
M Logic 1" 2VEViNS +18V 0.002} 10 0.002 0.002] 10 pA
Vis Logic Input Swing = -15V —=10 18 |-10 — 10, 18 \
VTHR Logic Thréshold Range Vg= 168V ~10 13.5|-10 13.5 | —10 13.5 N
lys Rolerence Bias Current —-1.0 | ~3.0 -1.0] -3.0 -10{ ~3.0] pA
di/dt Reterence Input Slew Rate |(Figure 12) 40 | 8.0 40| 8.0 { 40| 8.0 mA/pus
PSSlgg , [Power Supply Sensitivity  [4.5V<V+ <18V 0.0001} 0.01 0.0001| 0.01 0.0001| 0.01 | %/%
PSSlgs - ~45V<V— <18V 0.0001} 0.01 0.0001| 0.01 0.0001( 0.01 [ %/%
lneg = 1mMA
Powaer Supply Current Vg= %5V, Iggr=1mA
23 | 38 23 | 38 23 | 3.8 mA
- —4.31-5.8 -43| -58 —-43| —-5.8| mA
Vg=5V, —15V, Iggr=2 mA ,
1+ 24 | 38 24 | 3.8 24 | 3.8 mA
I-- -64]|-78 -64) ~7.8 ~641 —78] mA
Vg= 115V, lggr=2mA
I+ 25 | 3.8 25 | 3.8 25 | 3.8 mA
{-- —~65]-7.8 ~65{ ~7.8 -65] ~7.8] mA
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Electrical Characteristics (continued)
The following specifications apply for Vg = 15V, Iggr = 2 mA and Ty < Ta < Tyax unless otherwise specified. Output
characteristics refer to both oyt and loyr.

DAcCOosoOL/
Symbol Parameter Conditions DAC0802L.C DAC0800LC DAC0801LC Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Pp Power Dissipation 15V, lggp=1mA 33 48 33 48 33 48 mw
. 5V, =15V, lngp=2 mA 108 | 136 108 | 136 108 | 136 | mw
115V, lggp =2 mA 135 174 135 174 135 174 mw

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the dovice beyond its specified operating conditions.

Note 2: Them junction t sre of the DAC0800, DACOBO1 and DAC08B02 is 125°C. For operating at P , d In the Dual-In-Line
J packago must bo derated based on a thermal resistance of 100°C/W, junction-to-ambient, 175°C/W for the molded Dual-In-Line N package and 100°C/W for the
Small Oulline M packags.

Note 3: Human body modet, 100 pF discharged through a 1.5 kil resistor.

Note 4: Pin-out numbers for the DAC080X represent the Dual-In-Line package. The Small Quttine package plr‘i-oul differs from the Dual-In-Line package.

Connection Diagrams

Dual-In-Line Package Small Outline Package

./
cal'#ﬂﬁi"?,tﬂ—'- . U 1 camrensatron v =11 16 t—Bg LSB
DUY'L .'—S-VREF(_) VRU(+)— 2 t5 '_'97
V'-l .‘—‘-Vg[ﬂ,) VREF(-)—" 3 14 _BS
4 o, COMPENSATION —{ 4 13}—85
tooT — Y THRESHOLD CONTROL, V, s 128
Mss ll-i i-‘i-ll 158 ...E 4
o6 118y
6 1
82 —" v—7 10}-8,
§!
5L 56 lur—{ 8 sl-8, nsB
Il—' 'l-!!
TL/H/5686-14
Top View
TL/H/5686-13 -
Top View
See Ordering information
Block Diagram (note 4)
(11} [§1]
v Vic [ 13 n (1] . [ ” [
Tl: T- Ts Tu Tr Tn Tc ?ﬂ Tn Tu
1 | ] | 1 1 1 1
11AS —]
NETWORK N N N 4 +tomt
l A S SR S S B SR I SO
e 18 8 [& 818, 818 818 AL 8T A
V.u(')c" @ - - b - add Lo e b e
)
15
Vagel-) O— =
AEF ‘1
A
3
(20,
o|l J_)l
come v-
TL/H/5686-2
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Typical Performance Characteristics
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at OV and applied through 50 11 con-
nected o pin 14,2V applied to R14.
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Characteristics
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=
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TL/H/5686-3

Note. B1-B8 have identical transfer characteris-
tics. Bits are fully switched with less than Y, LSB
error, at less than £ 100 mV from actual thresh-
old. These switching points are guaranteed to lie
betwsen 0.8 and 2V over the operating tempara-
ture range (Vic ~ OV).
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Typical Performance Characteristics (continueq)

Power Supply Current Power Supply Current Power Supply Current
vs tv vs —V vs Temperature
L 10
F 4 ALLBITS HIGH OR LOW ALL BITS MAVIBE l’"m{ DH'WF i ALL BITS HIGH OA LOW
LA i i 37 1=WITH igep « 2 mA T = Y hhereama
pu 1 o, )
; ¢ - £ ! E 7 T
s ] ! g L] 3 Ve -1V
2 s = 1-WITH Ipgg = 1 mA S -1
» ‘ S ettt %
£ > 4 LT £t
5 i £, 1-WTHipgr=02mA | | 2
g ) ] a ! ] 1 ; ? fveasy
5 ! t ;’ ! ] P 2 [ .
] ? | S | ] v
2o } - 1 I l =
] <
A RRNER : ;
P2 &4 6 8 1092 1418 132 ¥ -2-4 -6 -0-10-12-14-16-13-20 =50 S0 100 150
Ve ~ POSITIVE POWER SUPPLY {V) ¥ - MEGAYTIVE POWER SUPPLY (V) Ta - TEMPERATURE {C)
TL/H/5686~4
Equivalent Circuit
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* Vie 1 2 » " s " . [t
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Vaer N PatieN oo
i
3
"Vmo%
cour ol 'jm J Jw Jm " s s
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DACOS

TL/H/5686-15

. . . FIGURE 2
Typical Applications (continued)
OIGITAL INPUTS
proey T Ips = S VREF +VHEF 255
B BIEIBERS BE I M8 RRer 256
ner | o + Io = |gg for all
——=VREF TS 6 7 9 8 10 012 ¢ logic states
*Vaer " - .
:;nls.; . For fixed refarence, TTL operation,
RIS “VRer typical values are:
" % a2 [ VREF = 10,000V
= o N l Rrer = 5.000k
k| AL R15 = Rpgr
Cc = 0.01 uF
Vic = OV (Ground)
= £ w
TL/H/5686-5
FIGURE 3. Basic Positive Reference Operation (Note 4)
“tage ~1mA Ragy 0
AAA "
Lowre = DACHN
s l|v - A
|y i 'ngr OO~ AAA—
—— T ‘. ra
- lnw‘nnx ‘ TUL/H/5686-16
— .
TL/H/5686-21 lee = —YREF VREF 255 Note. Rpgr sots Igs; R15is
S = Rner <258 forbias current cancellation
FIGURE 4. Recommended Full Scale AdJustment Circult FIGURE 5, Basic Negative Reference Operation (Note 4)

(Note 4)
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Typical Applications (continued)

BICITAL IXPUTS

L1 181
BI 820 M 85 38 37 13 fy

IRES * 2 mA Oemendt DACSS08
—ip

fo TL/H/5686-17

B1 B2 B3 B4 B5 B6 B7 B8|logmA|igmA| Ep Eo
Full Scale 11 1 1 1 1 1 119920000 (~-9.960| 0.000
FullScale—LSB [ 1 1 1 1 1 1 1 0 |1.984]0.008]|-9.920/|-0.040
HalfScale+LSB |1 0 0 0 0 O O 1 |1.008]0.984 |—5.040| —4.920
Half Scale 1 0 0 0 0 O O O |f1000]|0992|-5000|—4.960
HalfScale—LSB [0 1 1 1 1 1 1 1 ]0.992]1.000 | —4.960| —5.000
|ZzeroScale+LSB{ 0 0 0 0 O 0 O 1 [0008]1.984|—0.040{ —9.920
Zero Scale 0 0 0 0 0 0 0 0]0.000]1.992| 0000 | —9.960

FIGURE 6. Basic Unipolar Negative Operation (Note 4)

“ings * 1 mA Ot DA
—_—

B1 B2 B3 B4 B5 B6 B7 B3| Ep Eg

Neg. Full Scale+LSB +9.920 | —9.840
Neg. Full Scale +10.000| —9.920

FIGURE 7. Basic Bipolar OQutput Operation (Note 4)

Pos. Full Scale 11 1 1 1 1 1 1] —9.920|+10.000
Pos.FullScale—tSBf1 1 1 1 1 1 1 0| —9.840| +9.920
Zero Scale+LSB 1 0 0 0 0 0 0 1| —0.080{ +0.160
Zero Scale 1 0 0 0 0 0 0 0] 0.000 | +0.080
Zero Scale—LSB o 1 1 1 1 1 1 1] +0.080| 0.000
0 0 00 0 0 O 1
0 0 0 0 0 0 0 O

s ]
VagF = 1V O—AAA=

DACBICE L ] )

Otg = s
° ""(xu 5

whore X Is the input code and
Ry = AL = Rrer

If Ry, = R within +0.05%, output is symmetrical about ground
B1 B2 B3 B4 B5 B6 B7 B38| Eg

Pos. Full Scale 1 1 1 1 1 1 1 1]|+9960
Pos.FullScale—LSB|1 1 1 1 1 1 1 0 |+9.880
(+)Zero Scale 1 0 0 0 0 0 0 0]+0.040
(—)Zero Scale 0 1 1 1 1 1 1 1/|-0040
Neg.Full Scale+LSB| 0 0 0 0 0 0 0 1 |-9880

Neg. Full Scale 0 0 0 0 0 0 O O]-9.960
FIGURE 8. Symmetrical Offset Binary Operation (Note 4)

TL/H/5686-6

TL/H/S686~18
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Typical Applications (continued)

Ay,
MA
lo
4
Eo
DACO800 b—O 070+ 1gg - R
2 fee o 255 |
- = —
w L L FS 256 REF

TL/H/5686-19
For complemenlary oulput {operation as negative fogic DAC), connect Invert-
ing input of op amp 1o Ig (pin 2), connect i (pin 4) to ground.

FIGURE 9. Positive Low impedance Output Operation (Note 4)

g
O 410 iyg.n

Iee o 255 :
FS ™ 555 'REF
.
% - = TL/H/5686-20

For complementary oulput (operation as a negative logic DAC) connect non-in-
verting input of op am to g (pin 2); connect lp (pin 4) to ground.

FIGURE 10. Negative Low Impedance Output Operation (Note 4)

Vin = Vic + 14V
15V CMOS, HTL, HNIL
Vin = 7.6V

TTL, 071
Yy ¢ 1AV
DACOtON
VRer
Vie
- Anes {or‘nuun RESISTOR
v CMas FOR OF FSET (NPUTS
Vg v Rin
——
RAgq » 200
JL,

AL UL )

1L A

TL/H/5686-10

Typical values: Ryy= 5k, + Viy= 10V
TL/H/5686-9 ¥ N N

Note. Do not exceed negative logic input range of DAC.
FIGURE 11. Interfacing with Various Logic Families FIGURE 12. Pulsed Reference Operation (Note 4)
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Typical Applications (continued)

(a) irgr 2 peak negative swing of Iy

: *VRer
, {b) + Vger must be above peak poslitive swing of V|y
: REF
7 Ragr
N Vaer O~ V==t 14
————
A DACOIN
Vv {OPTIONAL)
W= o VN~ O~AAM— 1§ Rpge ~ RIS
HICH INPUT
DACO300 IWEOANCE .
TL/H/5686-12

[

TL/H/5686-11
FIGURE 13. Accommodating Bipolar References (Note 4)

DA uF
FOR TURN "ON", V[ » 2.IV I l .
FOR TURN “0FF*, v ~0av 'L O~ ,
S0uF 5V
' l |'—_L
> =
MINIMUM 1k -
I:APACITANCE\ 01 uf

HP5082.-2800

SCHOTTKY DIODES (%
v Vour
ey 1 X PROBE v
vin -
—— 04V
(o]
o..T.T.T_T_m =
, RAEF 5 6 7 8 8101 12
VREF "
DACO800
(0.U.T)

R15

-EW\’; 15
13 15
- - 0.01 uF
{ "{
T 0.1 uF I 0.1 uF
= 15V ~15v =
TL/H/5688-7
FIGURE 14. Settling Time Measurement (Note 4}
4
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Typical Applications (Continued)

vp'

v sT0P
oW l CONVERSION
cLoCK FALE
RUN
] 1 2
[[]
sv Vee ax  § Oce
I omM2502 i
(X I SAR 0
3 eno ~
00 01 02 03 04 05 0% a7
= Yo qs [s e
158 O
1Y
2017 DIGITAL ::'r:ulr“ sy
WORD
uss ] 3
1 s
12 {11 ]10]s [ |7 ]s |s
LS6 87 b6 BS 84 83 BIMSE \ ;
o

-15v

Physical Dimensions inches (milimeters)

0.785
[19.9% WAX ——
16
Ia)

DACOIOD
vg~ 10/t
v v o Vie
[E] 1 8 —t
&sv N

FIGURE 15. A Complete 2 us Conversion Time, 8-Bit A/D Converter (Note 4)

Nota. For 1 us conversion time with 8-bit resolution and 7-bit accuracy, an

LM361 comparator replaces the LM319 and the reference current is doubled
by reducing R1, R2 and R3 to 2.5 kM and R4 to 2 MfL.

TL/H/5686-8

3
laNaBaNeBaB ol T
0.120-0.310
|.59-7.87]
i
2 0.025 PRV v v I v v v v
foe4l ' : 9.005~0.020
R {o.13-¢cs1] TP
1 0,037 20,005 qyp
0008 | feaaz0.13] ?.7293-0.317_
.13} o] e 0.05% £ 0,00 .37-8.13
..'.f. 'r)v}’ B B EARLELY ’i " GLASS SEALANT
i 0.020-0.069y -t
Ias.yon:] 5 —— ! J [o.s1-1.52} 188 wax
wrer H - : 0.010£0.002 1y
! H uIN TYP t {0.z5 2 ¢.05}
0.125-0.20¢ J—"' : d
[:‘u-s.gaola’:" 30k se

ol 0.018 £9.€03 0.310-0.410

BOIH ENDS 018 £ 0. - G

0.100 £0.010 | {046 20.08) 177 [.a7-10.41]
[2.6¢2025] ™

e Ry L}

Molded Dual-In-Line Package
Order Numbers DAC0800 or DAC0802
NS Package Number J16A
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Physical Dimensions inches (milimeters) (Continued)

0388-030

e
YRR EEE
Molded Small Outline Package (SO)
Order Numbers DAC0OB00LCM, A =
DACO0O801LCM or DAC0O802LCM _p
NS Package Number M16A ‘ R ELE] /,
LEADNO 1 1T 3 45 6 1 s ’
ot 010y
sy
.13 -0.157
(0.510-3.5841
l::::.—:::;:l"’." r" (:.ﬁ:m; se0d oo
A TYP {0,102 - 8 254)
ALL LEADS
}--_—_.I i — Ty -
PLANE
! IGN ——J L_ —J
9.008 - -0
B hpmm 8 ol eanse
. i .
B e Loas g s
ALL LEAD TIPS
0.843-0470
0.090
‘:;::;) 285~ @iai=2z.30)
DA NOM - F@fmmmmrmm ’
@x)
. 0.250 20,005
Pmuu.nuzm\\.G_) @ i)
0280
1012 =~ go30 [ONERORORGROROED)
MIN e
van-azn | G o040
(5z0-8.28) 0065 0060 ) 0.130 10.005
fresi) 524) Ty,_’| r_ {3.302:0.027) {
K3 i 0.185-0200
T { e s 0w
0,009-0.015 90° 14°]
10229-0331) s
14——— 0.075 +0.015 ”_ 001920003 0.425-0.140 (0:508)
oazs 800 {1505 080 ] AT 0.75-1556)
P nwo:oam
(55 gy 2,640 20.254)

NIBAREV €3

Molded Dual-In-Line Package
Order Numbers DAC0800, DAC0801, DAC0802

LIFE SUPPORT POLICY

NS Package Number N16A

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2.
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
{ailure to perform, when properly used In accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
1o the user.

A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
supponrt device or system, or to affect its safety or
effectiveness,

N Corporation Europe
1111 West Bardin Road Fax: (+49) 0-180-530 85 86
Artinglon, TX 76017 Emall: cnjwge @tavm2.nsc.com
Tel: 1(800) 272-9959 Deulsch Tel: (+48) 0-180-530 85 85
Fax: 1(800) 737-7018 English  Tel: (+48) 0-180.532 78 32
Frangais Tel: (+49) 0-180-532 83 58
(laliano  Tal: (+49) 0-180-534 16 80

Natlonal Semiconducior
Hong Kong Ltd.

13th Floor, Straight Block,
Ocean Cantre, 5 Canlon Rd.
Teimshatsul, Kowloon .
Hong Kong

Tet: (852) 2737-1600

Fax: (852) 2738-9660

Japan Lid.
Tel: 81.043-299-2309
Fax: 81.043-299-2408

Natlonal Semiconductor

National doas nol assume any responsiulty for uae of any crcultry descrbed, no cicult patent licenses are Implled and National isterves the 1ghl at sny tme withoul nalce lo change aid circuttsy and spocilicalions,
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DUAL EQUALIZER AMPLIFIER WITH ALC

The KA2224 is a monolithic integrated circuit consisting of a dual
equalizer amplifier with ALC, and it is suitable for stereo radio
cassettes.

FEATURES

* Dual equalizer amplitier with a built-in ALC circuit.

* Recording amp available because of high gain characteristic
(Variable monitor possible).

» Good channe! separation (CS =50dB Typ).

* Quick stabilization after power on.

* Capable of direct meter driving and ALC transistor.

* Good ALC rasponse balance between channels.

* Wide operating supply voitage range: Vec =4V ~ 13V

14 DIP

ORDERING INFORMATION

Device Package
KA2224 14 DIP

Operating Temperature
-20°C~ +70°C
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BLOCK DIAGRAM

Vee QUTPUT2 COMP2 NF2 INPUT2
(12 Y 13 Yo T2 Y 1)} T
_/

h

GND QUTPUT1 COMP1

NF1 INPUT1

Fig. 1

ALC

ouT2 DECOUFLE
50O

ALC2

ALC
INPUT
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ABSOLUTE MAXIMUM RATINGS (T, =25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 14 v
Power Dissipation Po 600 mw
Operating Temperature Torn -20~+70 : °C
Storage Temperature Tsta -40~ +125 °C
ALC TR Maximum Current 3.5 . mA

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =5V, R = 10KQ, f=1KHz: play, R, = 680: Recarding)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current leca Vi=0 j 4.5 10 mA
Open Loop Voltage Gain Gvo 85 dB
Closed Loop Voltage Gain Gvey Play 40 a®

Gvea Record 58 dB

Output Voltage ) Vo THD=1%. Play 0.9 1.2 Y
Total Harmonic Distortion THD Vo =05V, Play 0.1 1.0 %
input Resistance R 21 30 KQ
Equivalent Input Noise Voltage Vi z\go(g:-cfa;OKHz 1.0 2.0 Y
Cross Talk CT Re =2.2KQ 40 50 dB
ALC Range AV Vi= ~60dBm, Record 35 45 dB
. ALC Balance . CBac V= -20dBm, Record 0 2.0 dB

ALG Distortion THDac | Vi= —20dBm, Record 05 | 20 %
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TEST CIRCUIT

outz2 O

Vee O 4

220u

) KA2224

ouT1 O—

IN6Q % 2

Fig. 2
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APPLICATION INFORMATION
1. Closed Loop Voltage Gain

SW on: play

¢ off: record
A. Playback amplifier

z . 1
Gv =20 log A (dB) at f=1KHz, Gy =42dB (Typ) Z=Rull(Re + 5 75)
B. Recording amplifier '

R1
Gv =20 log R~ (dB) at f=1KHz, Gv=58dB (Typ)

2. ALC Circuit

INPUY WV‘HTCE‘ TR
R Ct y 7
Ra

Fig. 5 : .
The ALC circuit is consist of TR,, TR; and some external components. The output fevel of the amplifier is rec

fied by external circuits. Since this DC level is applied to the ALC input terminal (Pin 7), the impedance betwe
the collector and emitter of TR1 can change its value, therefore the pre-amplifier input level can be controlle
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Features

General Description

The LM3089 has been designed to provide all the major
functions required for modern FM IF designs of automotive,
high-fidelity and communications receivers.

m Three stage IF amplifier/limiter provides 12 rV (typ)
—3 dB limiting sensitivity

m Balanced product detector and audio amplifier provide
400 mV (typ) of recovered audio with distortion as low
as 0.1% with proper external coil designs.

NNational Serhiconductor

LM3089 FM Receiver IF System

W Four internal carier level detectors provide delayed
AGC signal to tuner, IF level meter drive current and in-
terchanne! mute control

= AFC ampiifier provides AFG current for tuner and/or
center tuning meters

® Improved operating and temperature performance, es-
pecially when using high Q quadrature coils in narrow
band FM communications receivers

® No mute circuit latchup problems

¥ A direct replacement for CA3089E

September 1992

Connection Diagram

Dual-In-Line Package

TUNE  MUTE
NC AGC GND  METER LoGIC Vee

16 l15 'M 13 l 12 ln

1 2 3 4 5 6§
[FIN DECOUPLE IFBIAS IFGND MUTE  AUDIO
INPUT Ut
Top View
Order Number LM3089N

See NS Package Number N16E

TL/H/IT149-2

©11995 National Somionducior Corporation

TL/H/7149

RRD-BIOM115/Printod in U, S. A,

weysAg ] 19A1990Y N 6808 N
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semlconductor Sales
Oftice/Distributors for availabllity and specifications.

Supply Voltage Between Pin 11 and Pins 4, 14 +16V
DC Current Out of Pin 12 5mA
DC Current Out of Pin 13 5mA
DC Current Out of Pin 15 2mA

Power Dissipation (Note 2) 1500 mw
Operating Temperature Range —40°Cto +85°C
Storage Temperature Range —65°Cto +150°C

Lead Temperature
(Soldering, 10 seconds) 260°C

Electrical Characteristics(ra = 25°C, vec = +12V, see Test Circuit)

Symbol l Parameter I Conditions I Min l Typ I Max [ Units
DC CHARACTERISTICS (Viny = 0, NOT MUTED) ’
lyy Supply Current 16 23 30 mA
V1,2,3 IF Input and Bias 1.2 1.9 2.4 \
\'[) Audio Output 5.0 5.6 6.0 \'
V7 AFC Output 5.0 5.6 6.0 \
vio Reference Bias 5.0 © 56 6.0 \
vi2 Mute Control 5.0 5.4 6.0 \
V13 IF Level 0 0.5 \
V1§ . Delayed AGC 4.2 4.7 5.3 \
DYNAMIC CHARACTERISTICS fo = 10.7 MHZ, Af = 75 kHz @ 400 Hz ‘
Vin(LIM) [nput Limiting —~3 dB 12 25 nv
AMR AM Rejection Vin = 100 mV, AM: 30% 45 55 —dB
Vo(AF) Recovered Audio Vin = 10mV 300 400 500 mVrms
THD Total Harmonic Distortion

Single Tuned (Note 1) Vin = 100 mV 0.5 1.0 %

Double Tuned (Note 1) Vin = 100 mV 0.1 0.3 %
S+N/N Signal to Noise Ratio Vin = 100 mV 60 70 dB
vi2 Mute Contro! Viny = 100 mV 0 0.5 \
V13 IF Level ViN = 100 mV 4.0 5.0 6.0 Y
Vi3 IF Level ViN = 500 pV 1.0 1.5 2.0 v
Vi5 Delayed AGC ViN = 100 mV 0.1 0.5 \
V15 Delayed AGC ViN = 30mV 25 \
Vo(AF) Audio Muted Vi = 100 mV, V5 = +25V 60 -dB

Note 1: Distortion is a function of quadrature coil used.

Note 2: For operation in ambien! temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature and a thermat resistance

of 80°C/W function to ambient,

Typical Performance Characteristics

Typlcal AGC (Pin 15) and

Typical S + N/N and IF Limiting

Meter Output (Pin 13) vs

AM Rejectlon (30% Mod) vs

Sensitlvity vs IF Input Signal IF Input Signal {F Input Signal
TR o om0 o e 5 s
AUDIO UTPUT + 15 kHz DEVIATION ES
] = T . s : [}
10 / ] Pin 15| Fin 13) ‘é’ 1
g By i > ¢ 83 »
=, Knoiseouteur f X £g
2 ¥ Y(PI344 OISTORTION ANALYZER] z, LE 22N
5 4 T 2 52 0 ~
a | > «
N o ol
5 s 2 - L ;3 EL
»
@ . /1 \ P v
1 L/ \ s
0 1 [N SN NN FE =
118 100 Tk 10k 100k @y 2% 15 1% 1% 3 110 100 i 0n 100k

¥ 1 100
IF INPUT VOLTAGE (V]

IF INPUT VOLTAGE ~ oV

11 10k 100k
1F INPUT VOLTAGE (V)

TL/H/7148-2
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Typical Performance Characteristics

Supply Current (I14) vs

Reference Voltage, AGC and

Mute Control Output (Pin 12)

Supply Voltage (V11) Meter Output vs Supply Voltage vs IF Input Signal
n ) 1]
4] ? —
w 3
in § [~ VOLYAGE REFERENCE (PIN 10)™] g \
bt 5 A N S T | a1 N
£ z 9 =t S
= @ AGC GUTPUT (PIN 16} AT Vi = 10 m¥ £ \
s = L E T E’
H Lt 2 )
I s METER QUTPUT (PIH 13) ~ 2
L AT V) = 5004V = \
a <
7 ' i ! \
[ 11
H [}
ol 1 1 11 12 13 14 15 16 $ % 10 1 12 13 W 15 16 f 2.3 5 1 2030 50 in
SUPPLY VOLTAGE () SUPPLY VOLTAGE (v} IF INPUT VOLTAGE ~ uv
TL/H/T149-5
Typlcal Audio Attenuation DC Test Circult
(Pin 6) vs Mute Input
Voltage (Pin 5)
to-10
g v X\
= " \ 0.1 uf
= 2 :]
s
c 3
£ A\
s a
& \
-
E so
< \
2 60
3 \ "LM3089
= n X S 04 uF
80
¢ 05 1 185 2 25 3 —
MUTE INPUT VOLTAGE {PIN 5) (V) 2 ]
TL/H/7149-6 l
. I 0.1 uf
TL/H/7149-7
AC Test Circuit
3 **DOUBLE TUNED
DETECTOR COIL
-~ ——y
| !
i 4 l *For single tuned dectector coil:
KAC-K2318HM i ] Lo tunes with 100 pF at 10.7 MHz
l l Qu {unloaded} = 75
*SINGLE TUNED l ‘ Q (loaded) = 13 for V9 = 150 mVrms
_EEECI_OH_EO_I_E . **For double tuned detector coil:
r T I Qureat - quLsec = 75
] =~ XQ = 0.7 for V9 = 150 mVrms
1 i Note: )
I l ' The recovered audio output voltage will be approximately 0.5 dB less when
l l l using the double tuned detector coil.
l l l For proper operation of the mute circuit, the RF voltage at pin 9 should be
150 mVrms 130 mV.
-4 L —d
8.2k
O Q
TL/H/7149-8
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AC Test Circuit (continued).

vty

TL/H/7149-9
Physical Dimensions inches (milimeters)
) o.uo—o.w_o7 | eo%
{1580~ 13.81 ~ I.. : ’
{2285)
g G
OPTION Of OPTION 02 ooss
0.13020.005 0.060 . 4O TP 0,300~ oszo
; 3.302£0.127) —~ r“(mm’ i OPMONAL (7520 'uz'a) [

0,200 f ;
it
0,020 i
v
0508) 7 Sa25 2 0.150 | L
{5.175=3.810) |

l! 95°45° E‘ agos-o01s -
1 o4
90 SAML 0.280 {G703-0.408) "7

ousozo.ols L (7 uz)
l {o76220.381)
0,014=0.023 0,10020,010 .0040
{ 7} 2
0.356 ~ 0.584) L_ o.osozo.m;.l l‘_i '5“7’#’ 254) (032525 015 et v )
e {1.27020.254) (8258 1018)
w .

Dual-In-Line Package (N)
Order Number LM3089N
See NS Package Number N16E
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1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
feilure to perform, when properly used in accordance
with instructions for use provided [n the labeling, can
be reasonably expected to result in & significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure o perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
eftectiveness.

Nailonal Semiconductor
Europe

National Semlconductor
Carporation

1111 West Bardin Road
Arlinglon, TX 76017

Tek 1(800) 272.9959
Fax: 1(800) 737-7018

¥

Fax: (+49) 0-180-530 85 86

Email: cnjwge@tevm2.nsc.com
Dautsch Tek (+49) 0-180-530 85 85
English  Tel (+49) 0-180-532 78 32
Frangals Tek (+49) 0-180-532 93 58
itatiano  Tel: (+49) 0-180-534 16 80

Natlonat Serhiconductor
Japan Ltd.

Tel: 01.043-299.2309
Fax: 81-043-2958.2408

Nationat Semiconductor
Hong Kong Ltd,

13lh Floor, Stralght Block,
Ocean Cenlrs, 5 Canton Rd.
Tsimshatsul, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9980

"Naboinst doas nol assuma any tesponsddity for use of any crcultry described, no clrcull patent licenses are Impiad and National reserves the right at any tme without nouce 10 change $8ud circuilry and speciications.




Philips Semiconductors

3ot I, 0

Low power dual operational amplifiers

DESCRIPTION

The 532/358/LM2904 consists of two independent, high gain,
internally frequency-compensated operational amplifiers internally
frequency-compensated operational amplifiers designed specifically
to operate from a single power supply over a wide range of voltages.
Operation from dual power supplies is also possible, and the low
power supply current drain is independent of the magnitude of the
power supply voltage.

UNIQUE FEATURES

In the linear mode the input common-mode voltage range includes
ground and the output voltage can also swing to includes ground
and the output voltage can also swing to ground, even though
operated from only a single power supply voltage. The unity gain
cross Irequency is temperature-compensated. The input bias current
is also temperature-compensated.

FEATURES

® Internally frequency-compensated for unity gain
® | arge DC voltage gain—100dB

® Wide bandwidth (unity gain)—1MHz (temperature-compensated)
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Product specificatio

NE/SA/SE532/
LM158/258/358/A/2904

PIN CONFIGURATIONS
D, FE, N Packages

OUTPUT A E E A
INVERTING INPUT A IZ A A Z] OUTPUT B

NON INVERTING INPUTA | 3 6 | INVERTING INPUT B
V-[ 4

Figure 1. Pin Configuration

.

S

S I NON INVERTING INPUT B

SL00282

® Wide power supply range single supply—3Vp¢ to 30Vpc or dual
supplies—+1.5Vp¢ to #15Vp¢

® Very low supply current drain (400pA)—essentially independent of
supply voltage (1mW/op amp at +5Vpc)

® Low input biasing current—45nApc temperature-compensated
® Low input offset voltage—2mVp¢ and offset current—5nApg
® Differential input voltage range equal to the power supply voltage

® Large output voltage—0Vpg to V+ 1.5Vpc swing

EQUIVALENT CIRCUIT
-~ . o
(%) BHA 100;1;({) # 6up
Qs
i)
= cc L
Ly
]<oz Q3 § Rsc
a1 o4 {— outpur

INPUTS =5 = an Koaa
+ O V# .

'\010 Q12 (\D 504

8100283

Figure 2. Equivalent Circuit
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1. Derate above 25°C, at the following rates:
FE package at 6.2mW-FC
N package at 9.3mwW/rC
D package at 6.2mwW/C

. ” E/ £532
Low power dual operational amplifiers LM 58/2[;8/385%//?\/259304
ORDERING INFORMATION
. e L DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Small Outline (SO) Package 0to +70°C NES532D SOT96-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NES32N SOT97-1
8-Pin Plastic Small Outline (SO) Package -40°C to +85°C SA532D SOT96-1
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA532N SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -40°C to +85°C SA532FE 0580A
8-Pin Plastic Small Outline (SO) Package -40°C to +125°C LM2904D SOT96-1
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +125°C LM2904N SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C LM158FE 0580A
8-Pin Plastic Dual In-Line Package (DIP) -25°C to +125°C LM258N S0OT97-1
8-Pin Plastic Small Outline (SO) Package -25°C to +125°C LM258D SOT96-1
8-Pin Plastic Small Outline (SO) Package 0to +70°C LM358D SOT96-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C LM358N SOT971
8-Pin Plastic Dual In-Line Package (DIP) 0to+70°C LM358AN SOT97-1
8-Pin Plastic Small Outline (SO) Package 0to +70°C LM358AD SOT96-1
8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C - SE532N SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SES32FE 0580A
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vg Supply voltage, V+ 32orx16 Voc
Differential input voltage 32 Voc
ViN Input voltage -0.3 to +32 Voe
Maximum power dissipation
Ta=25°C (Still air)!
Pg FE package 780 mwW
N package 1160 mwW
D package 780 mwW
Output short-circuit to GND®
V+<15 Vpc and Ta=25°C Continuous
. Operating ambient temperature range
NE532/LM358/LM358A Oto +70 °C
Ta LM258 -25 to +85 °C
LM2904 -40 to +125 °C
SA532 -40 to +85 °C
SE532/LM158 -55 to +125 °C
Tste Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10sec max) 300 °C
NOTES: |
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Low power dual operational amplifiers LM158/258/358/A/2904
DC ELECTRICAL CHARACTERISTICS
Ta = 25°C, V+=+5V, unless otherwise specified.
NE/SA532/
SES32, LM158/258
SYMBOL PARAMETER TEST CONDITIONS LM358/LM2904 UNIT
Min Typ Max Min Typ Max
Rg=0Q 12 +5 +2 7 mv
1 S
Vos Offset voltage Rg=0Q, over temp. +7 9 mv
Vos Drift Rs=0Q, over temp. 7 7 uvre
In (+)-hin () 13 +30 +5 150 nA
los Offset current Over temp. +100 £150 nA
los Drift Over temp. 10 10 pA/"C
v (+) or iy () 45 150 45 250 nA
2 IN IN
laias Input current Over temp., liy (+) of Iy () 40 | 300 40 | s00 nA
Ig Drift Over temp. 50 50 pAIC
Vem Common-mode voltage V+=30V 0 V+-1.5 0 V+-1.5 \Y
ranged Over temp., V+=30V 0 V+-2.0 0 V+-2.0 v
CMRR i‘;’:mm'mde rejection V=30V 70 85 65 70 dB
. R 22kQ, V+=30V,
VoH Output voltage swing over temp. 26 26 v
RL210kQ, V+=30V,
over temp. 27 28 27 28 \
VoL Output voltage swing R =10kQ, over temp. 5 20 5 20 mv
Ry =c, V+=30V
lec Supply current Ry = on all amplifiers, 0.5 10 0.5 1.0 mA
0.6 1.2 0.6 1.2 mA
over temp., V+ =30V
R 22kQ, Voyr 210V,
A Large-sianal voltage ain V4=15V 50 100 25 100 Vimv
VoL ge-sig 99 (for large Vg swing) 25 15 VimV
over temp.
PSRR i‘:i‘;p'y voltage rejection Rg=0Q 65 | 100 65 | 100 g8
Amplifier-to-amplifier cou- f=1kHz to 20kHz
pling? (input referred) -120 -120 B
Output current Vin+=+1Vpc, ViN=0Vpc,
lout Source VIV 20 40 20 40 mA
Vin+=+1Vpc, Vin=0Vpc,
V+=15Vpc, over temp. 10 20 10 20 mA
; Vin-=+1Vpg, Vine=0Vpc,
Sink Va=15Vpg 10 20 10 20 mA
Vin-=+1Vpg, ViNe=0Vpe,
V+=15Vpc, over temp. 5 8 5 8 a mA
VINe=0V, Vin=+1Vpg,
Vo=200mV 12 50 12 50 nA
Isc Short circuit currentd 40 60 40 60 mA
Ditferential input voltage® Vs V+ v
GBW Unity gain bandwidth Ta=25°C 1 1 MHz
SR Slew rate Ta=25°C 03 0.3 Vius
VNOISE Input noise voltage Ta=25°C, f=1kHz 40 40 nVANHz
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Low power dual operational amplifiers

NE/SA/SE532/
LM158/258/358/A/2904

DC ELECTRICAL CHARACTERISTICS Ta=25°C, V+=+5V, unless otherwise specified.

LM358A
SYMBOL PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Rg=0Q 12 13 mV
: 1
Vos Ofiset voitage Rg=0Q, over temp. 15 mvV
Vos Drift Rs=0%, over temp. 7 20 nv/i°c
Iin (+)'IIN (-) 5 +30 nA
los Offset current Over temp. +75 nA
los Drift Over temp. 10 300 pAIC
IIn (#) or iy (-) 45 100 nA
2 IN IN
lBias input current Over temp., Iy (+) of ky () 40 200 nA
s Drift Over temp. 50 pAI"C
Vem Common-mode voltage V+=30V 0 V+-1.5 \
range3 Over temp., V+=30V 0 V+-2.0 v
CMRR Common-mode rejection ratio V4+=30V 65 85 daB
. R 22kQ, V+=30V,
Vou Output voltage swing over temp. 26 \
R(210kQ, V+=30V, .
over temp. 27 28 v
VoL Output voltage swing R210kQ, over temp. 5 20 mV
. Ayee, V4=30V 0.5 1.0 mA
lcc Supply current Ry =< on all amplifiers, 06 12 mA
over temp., V+ =30V ’ )
Ry 22kQ, Voyt £10V,
A Large-signal voltage gain V=15V 25 100 Vimv
VoL ge-sig geg (for large Vg swing) 15 vimv
over temp.
PSRR Supply voltage rejection ratio Rg=0Q 65 100 dB
Amplifier-to-amplifier coupling4 f=1kHz to 20kHz (input referred) -120 dB
Output current Vin+=+1Vpg, ViN-=0Vpe,
lour Source V+=15Vpe 20 40 mA
Vine=+1Vpg, VIN-=0Vpc,
V+=15Vpg, over temp. 10 20 mA
) ViN-=+1Vpc. Vine=0Vp,
Sink Va=15Vpe 10 20 mA
ViN-=+1Vpc, Vine=0Vpc,
V+=15Vpc, over temp. 5 8 mA
Ving=0V, Vin=+1Vpg,
Vg=200mV 12 50 NA
Isc Short circuit current’ 40 60 mA
Differential input voltage® V+ v
GBW Unity gain bandwidth Ta=25°C 1 MHz
SR Slew rate . Ta=25°C 0.3 . Vijs
VNOISE Input noise voltage Tap=25°C, I=1kHz 40 nV/VHz

NOTES:

1. Vo = 1.4V, Rg=0Q with V+ from 5V to 30V; and over the full input common-mode range (OV to V+ -1.5V).

2. The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of
the output so no loading change exists on the input lines.

3. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V, The upper end of the
common-mode voltage range is V+ -1.5V, but either or both inputs can go to +32V without damage.

4. Due to proximity of external components, insure that coupling is not originating via stray capacitance between these external parts. This
typically can be detected as this type of capacitance coupling increases at higher frequencies.

5. Short-circuits from the output to V+ can cause excessive heating and eventual destruction. The maximum output current is approximately
40mA independent of the magnitude of V+. At values of supply voltage in excess of +15Vpc, continuous shor-circuits can exceed the power
dissipation ratings and cause eventual destruction. g .

6. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of tho

common-mode voltage range is V4 -1.5V, but either or both inputs can go to +32Vp¢ without damage.
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L wer dual operational amplifiers NE/SA/SE532/
onpe P P LM158/258/358/A/2904

TYPICAL PERFORMANCE CHARACTERISTICS

Supply Current Current Limiting Voltage Gain
4 90 . 160 [ I I
8 80 AL+ 20K
Eo 28 7 T 120 i
: ; NS
< = 60 < P R +2 k2
] = G
w50 W gy
£ 2 g ‘\\ ’ 2
'é’ 3 4 o 5
= = [~ g
o 2 30 - | 40
% [ TA=0°Clo+125°C
= A + b 5 =
§ | /4/ e g 1
—— o———
2l T Tp = 55°C 10
0 0 0
10 20 30 40, 55 35 <15 5 25 45 65 B85 105 125 0 10 20 30 40
SUPPLY VOLTAGE (Vpg) TEMPERATURE (°C) SUPPLY VOLTAGE (Vpe)
Open-Loop Frequency Large-Signal Frequency Voltage—Follower
Response Response s Response
140 20 E 4 T T T T
Vv o 1M Voc g RL<2KV* 15Vpg
0.1ut - 1 100K s 3
120 a / N |
AL L s e 2
& 100 + vo 2 2 / \
3 \ viz g VIN kY0 E 1
Z g0 N = - = £ Ay 5 [¥
= = = — = o
< + o 10 = VpeT T 0
(L8 V¥ =30Vpc AND - T2,
% 60 "X, ~55°C 5 TA 5 +125°Q g s 7
< . [ \ w 3
3 3 \ ¢
g 40 1 5 \ o2
v* = 10t0 15 Vpg AND R N | 9
20| —559C £ TA g +125°C < - 1
AR oLLUL L s [
1 10 100 1K 10K 100K 1M 1oM 1 oK 100K ™ £ 0 10 20 30 40
FREQUENCY (Hz) FREQUENCY (Hz) TIME (uS)
Voltage-Follower Pulse Output Characteristics Output Characteristics
Response (Small-Signal) Current Sourcing Current Sinking
500 1T 8 7 7 7 10 T T
V+ vt=45 VDC ‘l~~}//
S 7 i Vt=415Vpe Lo
Q [3] DC —
S W + Q + . R
g 40 o g g sl Va = v* =430 Vpe
b o T 50pF 5 3 8 1
g 6IN L I\ Qo > £ o
B 400 _?_ - = E 5 pb— —— 3 +
a = \ 2 o o V.
9 | iy > o .
E o INPUT § E o 5 1 vt~ -~
E e tom £ 01
INDEPENDENT OF V+ 2 + I
OUTPUT q b 3 f— ° N 0
? { > ¢ TA = +25°C / |o _L Yo
%0 i TA = +259C 2 Pq ” / =
=42
TA = +25°C
250 V V+=+30 Vpg 1 0.01 / ! !
0 1 2 3 4 5 6 7 8 0.001 0.01 0.1 1 10 100 0.001 001 0.1 1 10 100
t — TIME (uS) 10" - OUTPUT SOURCE CURRENT (mApg) 10 - OUTPUT SINK CURRENT (mApc)
S100284

Figure 3. Typical Performance Characteristics
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Video amplifier

NE592

DESCRIPTION

The NE592 is a monolithic, two-stage, differential output, wideband
video amplifier. It oflers fixed gains of 100 and 400 without external
components-and adjustable gains from 400 to 0 with one external
resigtor. The input stage has been designed so that with the addition
of a few external reactive elements between the gain select
terminals, the circuit can function as a high-pass, low-pass, or
band-pass filter. This feature makes the circuit ideal for use as a
video or pulse amplifier in communications, magnetic memories,
display, video recorder systems, and floppy disk head amplifiers.
Now avaitable in an 8-pin version with fixed gain of 400 without
external components and adjustable gain from 400 to 0 with one
external resistor.

FEATURES

® 120MHz unity gain bandwidth

® Adjustable gains from 0 to 400

® Adjustable pass band

® No frequency compensation required

® Wave shaping with minimal external components

® MIL-STD processing available

PIN CONFIGURATIONS

INPUT 2
NC

Gop GAIN SELECT
G1p GAIN SELECT
V-

NC

QUTPUT 2

D, N Packages
N/

1}/

2

EIEG

\/

Riniainic
CIEEE

TOP VIEW

.D, N Packages

INPUT 1

NC

Gap GAIN SELECT
Gqa GAIN SELECT
V+

NC

QUTPUT 1

INPUT 2 INPUT 1
G1g GAIN SELECT G1A GAIN SELECT
V-, V4
OUTPUT 2 OUTPUT 1
TOP VIEW
APPLICATIONS

® Floppy disk head amplifier

® Video ampliﬁer’

® Pulse amplifier in communications

® Magnetic memory

® Video recorder systems

BLOCK DIAGRAM
R1 %nz %RS %mo %ns \J
o«
==
e a3
'\l—«— A11
AN © OUTPUT1
INPUT 2
INPUT 1 Qi Q2 AN
A s R12 0 OUTPUT2
R3 RS
G2A G28
L
a7e Q8 Q9 Q10
Q7a | 4y - an
R7A 2 R7B R15 Ri8 A13 R14

* o -V
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Video amplifier : NE592

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NE592N14 04058
14-Pin Small Outline (SO) package 0to +70°C NE592D14 0175D
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NE592N8 0404B
8-Pin Small Outline (SO) package 0 to +70°C NE592D8 0174C

NOTES:
N8, N14, D8 and D14 package parts also available in “High” gain version by adding “H" before
package designation, i.e., NES32HDB

ABSOLUTE MAXIMUM RATINGS

Ta=+25°C, unless otherwise specified.

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 8 \
Vin Differential input voltage +5 \
Veum Common-mode input voltage +6 \
lout Output current 10 mA
Ta Operating ambient temperature range 010 +70 °C
Tste Storage temperature range -6510 +150 °C
Pp Max Maximum power dissipation,

Ta=25°C (still air)?
D-14 package 0.98 w
D-8 package 0.79 w
N-14 package 1.44 w
N-8 package 1.17 w
NOTES:

1. Derate above 25°C at the following rates:
D-14 package at 7.8mW/rC
D-8 package at 6.3mW/°C
N-14 package at 11.5mW/°C
N-8 package at 9.3mW/rC
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Video amplifier NE592

DC ELECTRICAL CHARACTERISTICS

Ta=+25°C Vgg=16V, Vcou=0, unless otherwise specified. Recommended operating supply voltages Vg=£6.0V. All specifications apply to both
standard and high gain parts unless noted differently. , :

SYMBOL PARAMETER TEST CONDITIONS NES92 UNIT
Min Typ Max
AvoL Differential voltage gain,
standard part

Gain 11 R =2kQ, Voyr=3Vp.p 250 400 600 ViV

Gain 22.4 80 100 120 \A%
Rin Input resistance

Gain 11 4.0 ke

Gain 22. 4 10 30 kQ
CiN Input capacitance? Gain 24 2.0 pF
los Input offset current 0.4 5.0 HA
lgias Input bias current 8.0 30 HA
VNoISE Input noise voltage BW 1kHz to 10MHz 12 UVRMms
ViN Input voltage range +1.0. \
CMRR Common-mode rejection ratio

Gain 24 Vemt1V, 1<100kHz 60 86 dB’

Gain 24 Vemt1V, 1=5MHz 60 dB
PSRR Supply voltage rejection ratio

Gain 24 AVg=t0.5V 50 70 dB
Vos Output offset voltage

Gain 1 Ri=ee 1.5 \Y

Gain 24 Ry =oo 1.5 v

Gain 33 Rp=ee 0.35 0.75 \Y
Vem Output common-mode voltage Ry=e 24 29 3.4 \Y
Véur Output voltage swing RL=2kQ 3.0 4.0 \

differential
Rout Output resistance 20 0]
lcc Power supply current R =o= 18 24 mA
NOTES: -

1. Gain select Pins G154 and Gig connected together.
Galn select Pins Goa and Gog connected together.
All gain select pins open.

Applies to 14-pin version only.

Pl el
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Video amplifier NE592

DC ELECTRICAL CHARACTERISTICS

+ DC Electrical CharacteristicsVgs=16V, Vei=0, 0°C <Tp<70°C, unless otherwise specified. Recommended operating supply voltages Vg=16.0V.
All specifications apply to both standard and high gain parts unless noted differently.

SYMBOL PARAMETER TEST CONDITIONS NE59‘2 UNIT
Min Typ Max
Avor Differential voltage gain,
. standard part |

Gain 1! Ry=2kQ, VoyT=3Vp.p 250 600 \AY

Gain 22. 4 80 120 2
Rin Input resistance

Gain 22,4 8.0 ka2
los Input offset current 6.0 HA
lgias Input bias current , 40 NHA
ViN Input voltage range +1.0 \"
CMRR Common-mode rejection ratio ’

Gain 24 Vemt1V, 1<100kHzZ 50 dB
PSRR Supply voltage rejection ratio

Gain 24 AVg=40.5V 50 dB

Output ofiset voltage
Vos Gain 2+ A= s v
Gain 33 1.0
Vour Output voltage swing differential Ry =2kQ 2.8 \
lce Power supply current R =e 27 mA
NOTES:

1. Gain ~nlect Pins Gy and Gqg connected together.
2. Gain :lect Pins Gpa and Gog connected together.

3. Allg select pins open.
4. Appi: . to 14-pin versions only.

i

AC ELECTRICAL CHARACTERISTICS

Ta%+25°C Vgg=16V, Vou=0, unless otherwise specified. Recommended operating supply voltages Vg=16.0V. All specifications apply to both

standard and high gain parts unless noted differently.

SYMBOL PARAMETER TEST CONDITIONS NE/SA592 UNIT
Min Typ Max
Bandwidth
BW Gain 1! 40 MHz
Gain 22,4 90 MHz
Rise time
R Gain 1! Vout=1Vp.p 10.5 12 ns
Gain 22. 4 45 ns
Propagation delay
lpo Gain 1! Vout=1Vp.p 7.5 10 ns
Gain 22.4 6.0 ns
NOTES:

1. Gain select Pins G4 and Gy connected together.
2. Gain select Pins Ga and Gag connected together.

3. All gain select pins open.
4. Applies to 14-pin versions only.
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BCD DECADE/MODULO
16 BINARY SYNCHRONOUS
BI-DIRECTIONAL COUNTERS

The SN54/74L.5168 and SN54/741.5169. are fully synchronous 4-stage
up/down counters featuring a preset capability for programmable operation,
carry lookahead for easy cascading and a U/D input to control the direction
of counting. The SN54/74LS168 counts in a BCD decade (8, 4, 2, 1)
sequence, while the SN54/74LS169 operates in a Modulo 16 binary
sequence. All state changes, whether in counting or parallel loading, are
initiated by the LOW-to-HIGH transition of the clock.

¢ Low Power Dissipation 100 mW Typical

High-Speed Count Frequency 30 MHz Typical

Fully Synchronous Operation

Full Carry Lookahead for Easy Cascading

Single Up/Down Control Input

Positive Edge-Trigger Operation

Input Clamp Diodes Limit High-Speed Termination Effects

»
e o o

CONNECTION DIAGRAM DIP (TOP VIEW)
Vee 1C Q @ Q Q3 CET PE

[16] [1s] [14] [1a] [re] [11] [ro] o]

NOTE:
The Flatpak version
has the same pinouts
(Connection Diagram) as
the Dual In-Line Package.

SN54/74LS168
SN54/74LS169

BCD DECADE/MODULO
16 BINARY SYNCHRONOUS
BI-DIRECTIONAL COUNTERS

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09 .

N SUFFiX
PLASTIC
CASE 648-08

D SUFFIX

& soiC
) CASE 7518-03

ORDERING INFORMATION

SN54LSXXXJ  Ceramic
SN74LSXXXN  Plastic
SN74LSXXXD SOIC

PIN NAMES LOADING (Note a)
HIGH LOW
CEP Count Enable Parallel (Active LOW) Input 0.5U.L. 0.25 U.L.
CET Count Enable Trickle (Active LOW) Input 1.0U.L. 0.5U.L.
cP Clock Pulse (Active positive going edge) Input 0.5 U.L. 0.25 U.L.
PE. Parallel Enable (Active LOW) Input 0.5 U.L. 0.25 U.L.
u/D Up-Down Gount Control Input ) 0.5U.L 0.25 U.L.
Po-P3  Parallel Data Inputs 0.5U.L. 0.25 U.L.
Qop-Q3 Flip-Flop Outputs 10UL. | 5(25)U.L.
TC Terminal Count (Active LOW) Output 10UL. | 5(2.5) U.L.
NOTES:

a. 1. TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74)
Temperature Ranges.

LOGIC SYMBOL
9 3 4 5 &6

L]

PE Py Py Py P
{—{ 2 Po Pt P2 Py

7-—d CEP
10 —q CET
2—cp

TCp—15

Qo Q1 Q2 Q3

14 13 12 1

Voo =PIN 16
GND=PIN8
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Video amplifier-

NE592

TYPICAL APPLICATIONS

o
Vi

NOTE:

Vols) 1.4 - 104 °

vils) T Z8) + 2

1.4 - 104
~Z(S) + 32

s
+

AMPLITUDE: 1-10 mV p-p
FREQUENCY: 14 MHz

READ HEAD

Basic Configuration

DIFFERENTIATOR/AMPLIFIER

ZERO CROSSING DETECTOR

Disc/Tape Phase-Modulated Readback Systems

14
O
»
Vi
° 1
c
i
NOTE:

+6
0 0.2pF
I_._ et
1
10 2K
8
592 vo
7 0.2pF

4 5 I__. e
& 2K()
-6

For frequency Fy << 1/2 1 (32) C

4
VO= 1.4 x 10

d
c =

Vi
dT

Difterentlation with High

Common-Mode Nolse Rejection

FILTER NETWORKS

Z NETWORK FILTER Vg (s) TRANSFER
: TYPE V4 (s) FUNCTION
L
O_MF;\,____JTTT\__O 1.4 x 104 1
j LOW PASS -t SYAL
A c
A 1L 1.4 x 104 s
o YW\ il —o HIGH PASS R s + 1/RC
N rrrT\L T 1.4 x 104 i
|1 A4 X 5
O——AN |} BAND PASS . Iy 1/LC]
L
R 1.4 x 104 s2 + 1/LC
O AAA,——— c BAND REJECT R 2 1/LC + 8/AC

NOTES:

S=jw
L w=nl

tn the networks above, the R value used Is assumed to include 2rg, or approximately 320,
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SN54/74L.5168
UP/DOWN DECADE COUNTER

SN54/74LS168

UP:  TC=Qp-Q3-(U/D)
DOWN: TC=Qqp-Q4-Q2-Q3-(U/D)

253

STATE DIAGRAMS

—» Count Up

- -» Count Down

LOGIC DIAGRAMS

SN54/74L5168

Pa
i

SN54/74L.5169

SN54/74LS169 B
UP: TC=Qop-Qy-Q2-Qz-(U/D)
DOWN: TC=Qq-Qj-Qp-Qg-(U/D)

b 1
i——l - 5 1 9 M -
ClAT T N PARI P t’J 140 All
cp—{or—3 i 1
CP D
Qo Q4 Qo Q3
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LOGIC DIAGRAMS (continued)

Po P
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SN54/74L.S169

P2

U

t—t-4

o]

i E;
*—
i . [ ] ool
[1]4 TILITA ST [ &1 10
Y
cp 1 1 3
cP D
T I i —
Qg . Q Qo Q3
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Voo Supply Voltage 54 4.5 5.0 55 \"
- 74 4.75 5.0 5.25
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0




AC CHARACTERISTICS (Ta = 25°C, Ve = 5.0 V)

SN54/74L.S168 « SN54/74L.5169
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Any input

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
IMAX Maximum Clock Frequency 25 32 MHz
tPLH Propagation Delay, 23 35 ns
tPHL Clock to TC 23 35
tpLH Propagation Delay, 13 20
ns Ve =50V
tRHL Clock to any Q 15 23 CL = 15 pF
tpLH Propagation Delay, 15 20
tPHL CETtoTC 15 20 ns
tpLH Propagation Delay, 17 25
tPHL U/Dto TC 19 29 ns
AC SETUP REQUIREMENTS (Tp = 25°C)
' Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tw Clock Pulse Width 25 ns
Setup Time,
's Data or Enable 20 ns
Setup Time
t 25
s PE ns Ve =50V
Setup Time
ts u/D 30 ns
th Hold Time 0 ns
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SN54/74LS168 « SN54/74L.5169

AC WAVEFORMS

[ 1”max i

: TP p— e ‘j/-LSV JEst
oo V7 % 1Y ben 1PLH kel o

=X IPHL LA _«1 7 ___J 13V M
QORTC l?‘ 3v 7[1—3\/ '

Figure 1. Clock to Output Delays, Figure 2. Count Enable Trickle Input
Count Frequency, and Clock Pulse Width To Terminal Count Output Delays
cp 1.3V 13V
H . ts(L
'stH) et tp(H) =0 O thil) =0
v 13V 1.3V PogePiePreP3 1 (// [ \1\\\>\ \\\\\\'1\ 7(/////
CP 1‘3 ’ ’ 0. 1 * 2. 3 .3_1_/ AY ;3\ LURY \1\.3\V\ 3. /11;31Vl /
PLH e 1pHL

= iy L av
QpeQy+Q2¢Q3 / \

Figure 3. Clock to Terminal Delays Figure 4. Setup Time (tg) and Hold (th)
- for Parallel Data Inputs

cP 13V 13V

ts(L) t5(H)

—mle— (L) =0 —te— {h(H} =0
— 7777 /7777 \\\\
SRORPE 1.3V 7}/13v /// 13V % thsv
] AN L L 1L AVATAN

cP 13V 13V 1.3V

g(H) = !s(L)-‘*—-
— 77 J \‘\‘\q\](:;z:?\é\\xk—’7}h/(\l;/)l/o// Figure 6. Up-Down Input to
cEP 1Y 1\3\\\\\1\ x\\/\ 7{/1/31 / // //////}//// Terminal Count Output Delays
‘s e th(H) =0 (1 l Zale th{L)=0
77 \\\\\\ VWA
= ar /6 R W v 575
\\\\3\ AVANY /,,,

The shaded areas indicate when the
input is permitted to change for
prediciable output performance.

[
Y

Figure 5. Setup Time and Hold Time for
Count Enable and Paraliel Enable Inputs,
and Up-Down Control Inputs
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SN54/741.5168 « SN54/74L.S169

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
teed Input HIGH Volt
ViH Input HIGH Voltage 20 v Zﬁ;:;ﬂ::e nput HIGH Voltage for
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage = o \' All Inputs
Vik Input Clamp Diode Voltage -0.65 | -1.5 \ Voo =MIN, Iy =~18 mA
54 25 | 35 V| Vog =MIN, Ioq = MAX, Viy =V
ce +'OH +VIN=VIH
VOH Output HIGH Voltage - 27 35 v or VL per Truth Table
54,74 025 | 0.4 v IoL = 4.0 mA Vee = Veg MIN,
VoL Output LOW Voltage Vin=V]Lor VIH
74 0.5 \ loL=8.0mA per Truth Table
input HIGH Current
Other Inputs 20 HA Voo =MAX, Vin =27V
ikt CET Input 40 .
Other Input 0.1 _ B
CET Input 0.2 mA Voo =MAX, VIN=7.0V
Input LOW Current
L Other Input -0.4 mA Voo =MAX, ViN=04V
CET Input -0.8
los Short Circuit Current (Note 1) -20 -100 mA Ve = MAX
Ice Power Supply Current 34 mA | Voo = MAX

Note 1: Not more than one output should be shorted at one time, nor for more than 1 second.

FUNCTIONAL DESCRIPTION

The SN54/74LS168 and SN54/74LS169 use edge-
triggered D-type flip-flops that have no constraints on
changing the contro! or data input signals in either state of the
Clock. The only requirement is that the various jnputs attain
the desired state atleast a set-up time before the rising edge of
the clock and remain valid for the recommended hold time
thereafter.

The parallel load operation takes precedence over the other
operations, as indicated in the Mode Select Table. When PE is
LOW, the data on the Pg—P3 inputs-enters the flip-flops on the
next rising edge of the Clock. In order for counting to occur,
both CEP and CET must be LOW and PE must be HIGH. The
U/D input then determines the direction of counting.

The Terminal Count (TC) output is normally HIGH and goes
LOW, provided that CET is LOW, when a counter reaches zero
in the COUNT DOWN mode ok reaches 15 (9 for the
SN54/74] S168) inthe COUNT UP mode. The TC output state
is notafunction of the Count Enable Parallel (CEP) input level.
The TC output of the SN54/74L.S168 decade counter can also
be LOW in the illegal states 11, 13 and 15, which can occur
when power is turned on or via parallel loading. If illegal state
occurs, the SN54/74LS168 will return to the legitimate
sequence within two counts. Since the TC signalis derived by
decoding the flip-flop_states, there exists the possibility of
decoding spikes on TC. For this reason the use of TC as a
clock signal is hot recommended.

MODE SELECT TABLE
PE CEP CET u/D Action on Rising Clock Edge
L X X X Load (Pn —» Qn)
H L L H Count Up (increment)
H L L L Count Down {decrement)
H H X X No Change (Hold)
H X H X No Change (Hold)

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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