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CONTROL 80ARD ASSEMBLY A14

1.GENERAL DESCRIPTiON

Contr01 8oardAssemblyA14containsthe8085AH-2 CPU and associated peripheral circuits,serial data

transnlission circuits,paraHe卜to‐serial reception circuits,parallel l/O circuits′keytine processing circuits,and

analog‐to‐digitalconvertercircuitry TheA14assemblycontroistheRF‐ 1310,acceptsinput frorn the front

panel and exciter assemblies,and generates the digitai signals necessary to control the exciter. Software
contained within two,8K byte EPROA/1sis executed to supervise′control,and in the BITE process,test the

display′control,and signal generating ctrcuitry_ Randonl access read/write rnemory(RAM)is used to

temporarily store the sottware prograrn and store battery,backed exciter setじps and programmed channeis
Figure l showsthe iocation Ofthis assembly

A14

CONTROと BOARD

ASSEMBLY

A13

FRONT PANEL

ASSEM BLY

131い 054

Figure l.cOntrol Board Assembty Exploded view
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2.lNTERFACE CONNECT10NS

AIIControlBoardA5SernblyA14interfaceconnectionsareshownintablelandontheschernaticdi39ram

Table l. RF‐1310 Control Board interface Lines

Connector Function To From

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

4」1

4」1-2

4 」1 - 3

4Jl‐4

4」2‐1

4」2‐2

4」2‐3

4」2 - 4

4」2‐5

4」2‐6

4」2‐7

4」2‐8

4」2‐9

4」2‐1 0

4 」2 ‐1 1

4」2‐12

4」2‐13

4」2‐14

4」3-1

4)3‐2

4」3‐3

4」3-4

4」3-5
'4」
3‐6

4」3-7

4」3-8

4」3‐9

4」3-10

4」4‐1

4」4‐2

4」4‐3

4」4‐4

4」4‐5

4」4‐6

4」4‐7

4」4‐8

4」4‐9

4 」4 ‐1 0

NC

INDEX

CONTROL+5V

DiSPLAY+5V

AUXILIARY PTT KEY

AじX IとI A R Y  C h A / K E Y

SPARE

R E M O T E I N  0

P R I  F A I L

REMOTE OUT0

REMOTE OUTl

REMOTEIN l

FAULT

NC

REAR SERIAL CLOCK

REAR SERIAL DATA

BUFFERED SERIAL ENABLE l

BUFFERED SERIAL ENABLE 2

SPARE

F I L T E R′I D

SPARE

SPARE

SPARE

INDEX

EXTERNALA/1UTE

SERIAL ENABLE

REAR SERtAL DATA

REAR SERIAL CtOCK

CA/V KEY

PTT KEY

RESET

GROUND

FSK SHIFT

PRI FAIL

IF ENVELOPE

REAR SERIAL CtOCK

REAR SERIAL DATA

SPARE

〕1 0 - 9

〕1 0 , 1 6

J 1 0 ‐3 1

) 1 0 ‐4

)10-3

J10‐1

」1 0 ‐1 8

」1 0‐3 2

A 1 9 J l ‐8

A19」1‐9

A19Jl-10

A 1 8 」2 ‐1

A18J2‐ 2

A 1 8 」2 ‐3

A18」 2‐4

A18」 2,7

A 1 8 J 2 ‐8

A18J2-9

A15」3‐21

A 1 5 」3 - 9

J 1 0 - 7

」1 0 , 9

」10-20

」1 0 ‐5

A19」1‐2

A19Jl-7

A 1 8 ) 2 ‐5

A18」2‐6

(
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Table l. RF‐1310 Control Board interface Lines(COnt.)

Connector Function To From

A 1 4 」4 ‐1 1

A 1 4 」4 ‐1 2

A 1 4 」4 ‐1 3

A 1 4 」年 1 4

A14」4‐15

A14」4‐16

A14」4‐17

A 1 4 J 4 ‐1 8

A 1 4 」4 - 1 9

A14」4-20

A 1 4 」5 ‐1

A 1 4 」5‐2

A14)5-3

A 1 4 」5 - 4

A14サ 5-5

A 1 4 」5 ‐6

A 1 4 ) 5 - 7

A 1 4 」5 - 8

A 1 4 J 6 ‐1

A14」 6-2

A14」6‐3

A 1 4」6 - 4

A14」 6-5

A14J6‐ 6

A14」 6-7

A14」 6‐8

A 1 4 」7 ‐1

A14〕 7-2

A14」7‐3

A 1 4 J 7 ‐4

A14J7‐ 5

A14J7-6

A 1 4 」7‐7

A14J7‐ 8

A 1 4 J 8 , 1

A14」 8‐2

A14」 8‐3

A 1 4 」8 - 4

A14」 8-5

A14J8‐ 6

A 1 4 」8 - 7

A 1 4 」8 - 8

SERIAL ENA8LE

SERIAL DATA lN

S P A R E

INTERNAL KEY

8USY

A10UTPUT DETECT

READ SELECT

ATTNC

PPC CONTROL

8UFFERED APC

A281TE DET

NC

A6PLL lと OCK

INDEX

A9Pと と4 LOCK

A12 800 KHZ BITE DET

A12 1 MHZ 81TE DET

A1240A/1HZ 81TE DET

REAR SERIAL DATA

REAR SERIAL CLOCK

I N D E X

P Lと2  S E R I A L  C H E C K

S E R I A L  E N A B L E

PLL2 LOCK

GROUND

SPARE

C 打` KEY

IN DEX

PTT KEY

SPARE

BUFFERED APC

GROUND

Al OUTPUT DET

SPARE

POW /ヽ E R  S U P P L Y  B I T E

SPARE

+15 V REGULATED

‐15 V REGULATED

lNDEX

+5 V UNREGULATED

GROUND

GROUND

A 1 8 」2 ‐1 1

A 1 8 」2 ‐1 4

A 1 8 J 2 ‐1 7

A7」1‐10

A7」1,9

A7】1‐6

A7Jl-4

A13A3」 1-5

A13A3」 1‐6

A13A3」 1-7

A 1 8 」2 - 1 2

A 1 8 」2 ‐1 5

A 1 8 」2 ‐1 6

A 1 8 」2 ‐1 8

A 1 8 」2 - 1 9

A 1 8 j 2 ‐2 0

A2」6-1

A16A3」 1-1

A16A3Jl-3

A16A3」 1-4

A16A3」 1-5

A16A3」 1‐6

A7」1‐7

A7」1‐5

A7」1‐5

A13A3」 1-1

A13A3」 1-3

A 1 5」3 - 2 2

A 1 5」3 - 2 3

A 1 5 J 3 - 1 1

A 1 5」3‐1 2

A 1 5」3 - 2 5

A 1 5」3‐1 3
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Table l. RF‐1 310 Control Board interface Lines(COnt.)

Connector Function To From

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

バ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

4 」9 - 1

4」9‐2

4」9-3

4」9-4

4」9‐5

4J9-6

4J9-7

4J9‐8

4」9-9

4」9-10

4」9‐11

4」9-12

4 」1 0 ‐1

4」10-2

4 」1 0 - 3

4」10‐4

4 」1 0 ‐5

4 」1 0 - 6

4 」1 0 ‐7

4 」1 0 - 8

4」11‐1

4」11‐2

4 J l  l ‐3

4」11-4

4 」1 1 ‐5

4 」1 1 - 6

4」11‐7

4Jl l-8

4 」1 1 ‐9

4 」1 1 ‐1 0

14」11‐11

1 4 」1 1 - 1 2

1 4 」1 1 ‐1 3

1 4 」1 1 ‐1 4

1 4 ) 1 1 - 1 5

1 4 」1 1 ‐1 6

1 4 」1 1 - 1 7

1 4 J l l ‐1 8

1 4 」1 1 - 1 9

14」11‐20

1 4 」1 2 ‐1

1 4 」1 2 - 2

1 4 」1 2 ‐3

1 4 」1 2 - 4

1 4 〕1 2 ‐5

REAR SERIAL DATA

REAR SERIAL CLOCK

A45ERIAL CHECK

SERIAL ENABLE

IF ENVELOPE

PPC CONTROL

INTERNAL KEY

GROUND

INDEX

COMBINERID

SPARE

NC

REAR SERIAL DATA

REAR SERIAL CLOCK

IN DEX

PLL 3 SERIAL CHECK

S E R I A L  E N A B L E

PLL3 LOCK

GROUND

SPARE

NC

FRONT SERIAL DATA

NC

FRONT SERIAL CLOCK

NC
‐1 5 V

D i S P L A Y + 5 V

POhA/ER SUPPLY BITE

P83

K E Y B O A R D  S T R O B E

P B 2

FAUとT

P81

DlSPLAY STROBE

P80

RESET

NC

GROUND

+5 V UNREGULATED

GROUND

REAR SERIAL DATA

REAR SERIAL CLOCK

INDEX

PとL5SERIAL CHECK

S E R I A L  E N A B L E

A4」6‐1

A4」6-2

A4」6‐4

A4」6-6

A 4」6‐7

A4」6-8

A4」6‐12

A8」4‐10

A8」4‐9

A8」4‐6

A8」4-4

A13A2」 1‐2

A13A2Jl‐ 4

A13A2」 1‐6

A13A2Jl‐ 7

A13A2」 1-8

A13A2」 1-9

A13A2」 1-10

A 1 3 A 2 」1‐1 1

A13A2」 1‐13

A13A2」 1‐14

A13A2」 1‐15

A13A2」 1-16

A13A2」 1-18

A 1 3 A 2」 1‐1 9

A 1 3 A 2」 1‐2 0

A 1 0 」1 ‐1 0

A 1 0 」1‐9

A 1 0 」1‐6

A4サ6‐3

A4J6‐5

A 8」4‐7

A 8」4‐5

A13A2」 1‐12

A10Jl‐ 7

！々一一一！一一，一一

(

4
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Table l. RF‐1310 Control Board interface Lines(COnt.)

Connector Function To From

A 1 4 」1 2 ‐6

A 1 4 」1 2 ‐7

A 1 4 」1 2 - 8

A 1 4 」1 3 ‐1

A 1 4 」1 3 - 2

A 1 4 」1 3 - 3

A 1 4 j 1 3 - 4

A 1 4 」1 3 - 5

A 1 4 」1 3 , 6

A 1 4 」1 3 ‐7

A14」 13-3

A 1 4 」1 3 ‐9

A 1 4 」1 3 - 1 0

A 1 4 」1 3 - 1 1

A 1 4 」1 3 - 1 2

A 1 4 」1 3 - 1 3

A 1 4 」1 3 ‐1 4

A 1 4 」1 3 - 1 5

A 1 4 」1 3 - 1 6

A 1 4 」1 3 - 1 7

A 1 4 」1 3 ‐1 8

A 1 4 」1 3 - 1 9

A14」13-20

A14」13‐21

A14」13‐22

A 1 4 」1 3 , 2 3

A 1 4 」1 3 - 2 4

A 1 4 」1 4 - 1

A 1 4 J 1 4 - 2

A 1 4 」1 4 - 3

A 1 4 」1 4 - 4

A 1 4 」1 4 - 5

A 1 4 」1 4 - 6

A 1 4 」1 4 - フ

A 1 4 」1 4 ‐8

A 1 4 」1 4 - 9

1 A 1 4 〕1 4 ‐1 0
+ A 1 4 」1 4 - 1 1

1 A 1 4 」1 4 - 1 2

1 A 1 4 」1 4 - 1 3

PLL 5 LOCK

GROUND

SPARE

REAR SERIAL DATA

REAR SERIAL CLOCK

A 5 S E R I A L  C H E C K

S E R I A L  E N A B L E

SPARE

USB ALC BITE DET

U5B IF BITE DET

LSB ALC BITE DET

LSB IF BITE DET

R E M  L I N E  A U D 1 0  G R D

SPARE

R E M O T Eと l N E  A U D i O

SPARE

VOX KEYLINE

G R O U N D

F M  A U  D 1 0

SPARE
‐1 5 V

INTERNAL KEY

キ1 5 V

S P A R E

CとIP ENABLE

SPARE

SPARE

GROUND

S P A R E

Al1 81TE DET

REAR SERIAL DATA

SERIAL ENABLE l

REAR SERIAL CLOCK

Al1 45 MHZ LOCK

FSK SHIFT

INTERNAL KEY

FM AUDiO

All LOCK DET l

SPARE

SERIAL ENABLE 2

All SERIAL CHECK l

All LOCK DET 2

All SERIAL CHECK 2

+5 V UNREGULATED

A 1 0 」1 - 4

A15Al」 3-24

A15Al」 3-23

A5Al」 3-21

ASAlJ3-15

A5Al」 3-13

A S A l」3‐1 1

A5Al」 3-10

ASAl」 3-9

ASAl」 3-7

ASAl」 3-6

A5Al」 3-5

A5Al」 3‐3

A l l」3 - 1

A l l」3 - 4

All」 3‐5

All」 3-6

All」 3-8

All」 3-9

A l l 」3 - 1 0

A l l 」3 ‐1 3

A 1 7 」1 ‐1

A10」 1‐5

A5Al」 3‐22

A5AlJ3‐ 19

A S A l」3‐1 8

A5Al」 3‐17

ASAl)3-16

All)3‐3

A l l」3 - 7

A l l J 3 - 1 1

A l l 」3 - 1 4

A l l 」3 - 1 5

A l l 」3 ‐1 6
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Table l. RF‐1 31 0 Control Board interfate Lines(COnt.)

Connector Function To From

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

Ａ

4」

4〕

4」

4」

4J

4」

4」

4」

4」

4」

4」

4J

4」

4」

4」

4)

4」

4」

4J

4」

4」

4」

4」

4J

4」

4J

4」

4」

4」

4」

4」

4J

4」

4」

4」

4j

4」

4〕

4)

5 ‐2

5 - 3

5-4

5-5

5-6

5-7

5‐8

5‐9

5‐10

5 - 1 1

5-12

5‐13

5 ‐1 4

5-15

5-16

5-17

5 ‐1 8

5‐19

5-20

5 - 2 1

5-22

5-23

5‐24

5‐25

5‐26

5-27

5‐28

5-29

5‐30

5 - 3 1

5‐32

5‐33

5-34

5-35

5-36

5‐37

5,38

5‐39

5‐40

+5 V UNREGULATED

RESET OUT

HOLD

REMOTE LINE AUDiO

HLDA

REMOTE LINE AUD10 GROUND

CLOCK OUT

Ⅲ1 5 V

GROUND

READY

‐1 5 V

RST 5 5

tO/M

INTR

Sl

WR

RD

I N T A

A L E

NC

NC

AD0

NC

ADl

A15

AD2

A14

AD3

A13

AD4

A12

AD5

All

AD6

A10

AD7

A9

GROUND

A8

A 1 7 」1 ‐2

A 1 7 J l ‐3

A 1 7 」1 - 5

A 1 7 ) 1 - 6

A 1 7 サ1 ‐7

A 1 7 」1 ‐8

A 1 7 J l ‐9

A 1 7 」1 ‐1 0

A 1 7 」1 - 1 2

A 1 7 」1 ‐1 4

A 1 7 」1 - 1 6

A 1 7 サ1 - 1 7

A 1 7 J l , 1 8

A 1 7 」1 ‐1 9

A 1 7 ) 1‐2 0

A 1 7 j 2‐3

A 1 7」2‐5

A17」 2-6

A17J2,7

A 1 7」2 - 8

A17」 2‐9

A 1 7 」2 ‐1 0

A 1 7 〕2 - 1 1

A 1 7 」2 ‐1 2

A 1 7 J 2 - 1 3

A 1 7 」2 , 1 4

A 1 7 J 2 ‐1 5

A 1 7 J 2 - 1 6

A 1 7 J 2 - 1 7

A 1 7 」2‐1 8

A 1 7 J 2 - 1 9

A 1 7 」2‐2 0

A 1 7 」1 - 4

A 1 7 」1‐1 1

A 1 7 」1 - 1 3

A 1 7 J l - 1 5

BIDIRECT10NAL

BIDIRECT10NAL

BIDIRECT10NAL

BIDIRECT10NAL

BIDIRECT10NAL

81DiRECTiONAL

BIDIREC‐「iONAL

BIDIRECT10NAL

BIDIRECT10NAL

3.FUNCT10NAL DESCRlPTiON

3.l CPU and interface

Figure 2 is a fu∩ctional blockdiagrarn oftheControl BoardAssemblyA14. The U24 8085AH‐2 micrOprocessor

executesthe application program The 6_O MHz frequency of crystal Yl is divided‐by‐two wvithin u24 to yield

―
＼
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the 3 0A/1Hz prOcessor timing(333 nanosecond cycle time)ThiS 3 0 A/1Hz signalis further divided by binary

counter U8 and divide‐by‐12 counter U9 to produce the realtime ciock frequency of 977 Hz and the A―to‐D

ciockfrequencyof750kHz ThehighorderaddressbitsoftheCPUareinputsto3ddreSsdecoderu28′

prOducing one of four active low fhip Selects to peripheral circuits,as well as two additionat selects These
two additionatselects βre in turn fed into a dual one‐to‐four decoder u30 to produce four additionalselects

that are related to the RD and WR puises The rnultiplexed iow address/data(AD)busfrOm u24isinputt01ow

addressiatchじ 22 and to the data bustransceiver U23

The controllines RD and WR are buffered by two gates ofじ26′vvith highest addressiine A1 5 and interrupt

lines 9ated through u29 to controlthe enabling of U23. As mentioned eariterrthe RD and WR signal are

combinedwithseveraloftheenableoutputsofU30aswe‖ as U26 to produce chip selects for variOus chips

and control serial data operations.ThemalorOutputsofthemicroprocessOrarealsoruntoconnector」 15 for

accesstotheinstalled remote,vvith R31′R32′R36′and R3フholding the lines at their properlogic ievels_ Lines

of address and data busses are pu‖ed up thrOugh resistor pack R25 and R26′respectively The active high

interruptiineoftheCPU arededicated asfoliowsi

●    RST 7 5 usesthe real―time ciOck

●    RST 6_5 is used by the system interface assembly

●    RST 5,5is used by the remote control optiOn

3.2 Reset and Trap

VVhen the poweristurned on′ the RC network(fOrmed by R38 and C31)holdSthe prOcessor RESET IN input

iow forabout100 m‖ liseconds.This aliows the powersuppliestime to stabilize before the CPU starts running

Diode CR9 and Q4 detect a faHing+5 V suppty and pullthe RESETIN inputiow to avOid spuriOus opl「。tiOn on
e x c i t e r  p o w e r  d o w n  o r i O s s , A t s u c h  t i m e s ′t h e c h i p s e l e c t t o t h e C M O S R A M  U 1 8 i s d i s a b l e d ( F E T  Q 2 ) ′b e f O r e
the RAい′l entersits battery―backed condition

The reset can be initiated manually by pressing pushbutto∩S3 Pressin9 53 9roundSthe RESET IN input

During norrnal prOgrann execution,the microprOcessor soD outputsends a low active puise to the

retri99erable one―shot U27 every millisecond lfthe CPU is affected by noise on the busses Orsome other

failure′the one,shot vvill tirne out and restart the micropro(essorthrough the 8085AH‐2 TRAPinput
Components C34 and R43 setthis one‐ shot tirコeout to 50 millisecond5_ The One,shotis aiso reset on povverup、

3.3 Memory

The firmware program isstored in two″ 2764 8K byte EPROMs,U19 and U20_ The prOgrarn steps and data

contained in these devices are accessed by the chip selectsfrom U28 to each EPROM,9ated onto the data bus

with an Output enable from the RD signal

TheinformatiOn stored in the EPROR/1sis part ofthe RF,1310 software and cannot be altered by the customer_

CAUT!ON

EPROいЛs are uitraviolet erasable over extended

periods of expOsure to fluorescentlight Or suntight
which can erase the rnemoryinformatiOn Do not

remove the opaque prOtective shield on these

devlces
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The61162KbytestaticCM105RAWl(U18)contains the channeistorage A fully charged battery,8Tl,in the

backup powersupply should maintain channeistOrage for One month in normal exciter operation′the

tricklechargecircuitwilirechargeadeadbatteryin24hours TerminalsEl‐ E2′left uniurnpered′isolate the

battery from the board circuitry for prolonged storage without maintai∩十∩9 channei memory to prevent

battery discharge However′El and E2,must be connected priOrto operating the exciterto provide the

battery backup provision′and to avoid damage to U18_

3.4 Para‖ellnput70utput

The8255AU13provides22tinesofinterfacethroughtwOoutputportsandoneinputportwhichhandlea

variety of exciter controis and functions The functions and modules associated with each port are shown in

table 2_

Table 2.8255A Pott to Module Corretation

Po代 Assodated Module

P A  O U T P U T

PB INPUT

P C  O U T P U T

Post Selector,Rear Panel,System interface,Carrier Generator′Combiner′

Audio Assernbly,and A14 Serial Data Generation Circuitry

Rear Panel′System interface′A14 Keyline Circuitry′and A14 A―to―D

C o n v e r t e r ( U 2 1 )

Rear Panel and A14 Para‖e1/Serial Co∩version Circuitry

3.5 Para‖e1/Serial Conversions

Four,4021 type para‖e卜to‐serial converters′U6′U10′じ15″and U25 handle the parallel―to―serial conversions

thattakeplaceonContro18oardAssemblyA14 WhenoneOrOupofeightparaHelinputsneedstobereadin′

the appropriate converteris selected by muitiplexer U ll A puiseisthen generated thrOugぃU17 to that

converter to tatch the parallelinformation into its buffers The front serial(lo(k isthen used to ciock the

e19ht bitsofinfOrmation from that4021 intothe pro(essorthrou9h the CPU SlD line Converters u6′U15′and

U25 are used to read in BITE statuslines a∩dU10readsintheoptionsselectswitchS2_(See paragraph 4)

Table 3 1ists the modules affected by each paraliel‐to‐seri31 COnVerter

3.6 Seria1 0utput

Most ofthe(ontrol signals vvithin the RF‐1310ExciteraresentseriallyfrOmtheA1435Sernbly Theserialdata

transrnission circuitry consists of U 1 2′U13′and U17 ThedatatobeB′ ritte∩outisioaded into u 17 and ciocked

out as eitherfrOnt data orrear data by a ciock generated throu9h an Output port on U 13_ Front serial data

and ctock s19nats control the frOnt pa∩el and display assembly functio∩s AH other assemblies are contrOlled

by the rearseri31 data and clock‐ A‖ assemblies contrOHed by each seriat controlline receive the same data

sirnuitaneousty Addresssignalsandstrobepuises9eneratedbyU16areusedtogatethedataintOthe

individuat assemblies

3.7 Analo9 inputs

Analo9-to‐digital(A/D)corlVerter U 21 ha∩dies all the analog i∩putsto the A14 assembly いヽノith a fe、ハ′

exceptions′the m3iOrity OFthese inputs are used for BITE testing 卜Лost are gerlerated on the assemblies

involved with audio and RF signal processing and refiect the si9nalleve1 3tthe Output ofthe individual (

10
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Table 3. Paratle1/Serial Converter Modules

Converter Module Attected

U 1 0

U15

U6

U25

Options Switch S2

Front Panei S19natS,P80 throu9h PB4

Combiner,seri3i CheCk,and PLL 3-Serial Check7Lock

PLL l Lock′PLと4 Lock

Reference Generator 800 kHz′l MHz,40N/1Hz Lock5

PLL 2 Serial Check/Lock

Carrier Generator‐45 MHz Lock7Lock l tock 2

Serial Check 1/Serial Check 2

Audio Assembly/Serial Check

PLL 5 Serial Check/Lock

assemblies TwootherlinesareusedasapOstselectorindicatorlineand31ineWhichindicatesthecombiner

aヽssembly Option asinsta‖ed, in orderto rnaintain a high de9ree of accuracy,the A/D converteris powered off

it5 0Wn +5voltreferenceVRl TheEOClineoftheA/D converteris read back through an input port ofthe

8255A U 13 and is used during BITE to verify the cOnversion time ofthe A/D converter

4.PROGRAMMABLE OPTiONS SELECTiONS

Automatic Levei Control(ALC),VoiCe Activated Keying(VOX),and the desired FSK shift are selected at the

optionsselectionswitchS2 52isiocatednearthetopedgeoftheA14assernbly Thedesiredsetectionsare

thenprograrnmedintotheexciterviapushbuttonswitchSl SllsiocatednearthebottonledgeoftheA14

P ハヽ/B between」 8 and〕9 ALCoperatiOnisenabledordisabledindividuallyatS2foreachofthesix3udiO

i n p u t s _ A L C  H a n g t i r n e i s  p r O g r a m m e d  f o r  V O i C E ( o n e  s e C O n d ) o「D A T A ( f i f t y  m i l l i s e c o n d 5 ) O n  A U X  l a n d  A U X

2. VOX operation is avanable fOr usB,AR/1,AFSK,and 215B The FSK shift can be setfor 85 Hz,170 Hz,425 Hz′

o r 8 5 0  H z

The options are setected by setting the individuai swit(he5 0f S2 to the desired positions as described in the

foHovvin9 tables and example procedure_ The setected parameters are retained in the exciter'sCいフ10S RAR/1

Memory protection is prOvided by a back up battery.

Switch 52,pOsitions 1 3nd 2 3re uSed to selectthe ALC,ALC HangtimeA/OX or FSK frequency shift option

group assummarized in table 4_VVhen programming the ALC option group′ position5 3 through 8 of 52 are
usedtoselectALConorofffOreachoftheaudioinputsaslistedintable5 ForALCHangtirne/VOX option,

positions 4 and 5 select VOiCE or DATA operation for AUX l and/or AUX 2inputs.VOX operation for all USB
audioinputsisturnedonoroffatS2position8′ asshownintable6 Toselectthedesired FSKfrequencyshift′

52 positions 3 and 4 should be set asshown in tableフ,(NOTE: For ali frequency shift options,S2positions 5

through 8 are in the ciosed position_)
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Table 4.Genera1 0ptions Avaitable

Options Group

S2Positions

Description

S2‐1 S2‐2

ALC

ALC HANGTIMEA/OX

FSK FREQUENCY SHiFT O

C

O

C

When the ALC option group isselected,

switches S2‐3 through S2‐8 control whether

the ALC operation for a particular audio

inputis on or off.

Switches S2‐4 and S2‐5 select an AとC

HANGTlME for VOICE or DATA operation on

inputs AUX 1 3nd AUX 2(Closed=DATA,

Open=VOiCE)S2-8 enables or disables the

VOX option for aH U5B audioinputs_(S2‐8,

Ciosed=VOX OFF,Open=VOX ON)

52 positions‐3,and‐4 select FSK Freq.Shift

option per Table 7

「

一一
　

〓

Ｏ

Ｃ

Switch section in open position

Switch section in ciosed position

Table 5.ALC Options

Notei S2‐l and S2‐2 ciosed

々
，一一！・一

O=Switch section in open position

C=Switch section in c10sed position

=Switch section in open position

=Svvitch sectio∩in ciosed position

Table 6.ALC Hangtime(Aux l and Aux 2)/VOX Options(A‖ USBinputs)

Notei S2‐ l Ciosed,S2・ 2 0pen

Ｏ

Ｃ

Switch Position S2‐3 S2‐4 S2‐5 S2‐6 S2‐7 S2‐8

Ｏ

Ｃ

ALC OFF

ALC ON

AUX 3 AUX 2 AUXl LSB U5B MiC

Switch

Position
S2‐3 S2‐4 S2‐5 S2‐6 S2‐7 S2‐8

O=VOiCE

C=DATA

AUX 2 AUX l VOX available for all

Audio inputs:

On=Open

Off=Ciosed

12
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Table 7. FSK Frequency Shift

Note: S2‐1 0penrS2‐ 2 Closed

Switch Position S2‐3 S2‐4 S2・5 S2‐6 S2‐7 S2・8

Shifi Frequency

8 5  H z ( ±4 2  H z )

170 Hz(± 85 Hz)

4 2 5  H z ( ±2 1 2  H z )

850 Hz(± 425 Hz)

C

O

C

O

C

C

O

O

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

0=Switch section in open position

C=Switch section in ciosed position

4 . l  P r o g r a m m i n g  O p t i o n s

4.1.l Progranlming for ALC Operation:

3.    C10Se S2‐l and 52-2 This vvili place you in the ALC rnode

‐
i           bo    Select desired audio inputs、 Ciose or open the applicable switch(eS)per table S

S2-3=AUX 3

S2-4=AUX 2

5 2‐5 = A U X  l

S2‐6= LSB

S2-7〓  U58

52‐8= R/1iC

c_    DepressSl toentertheselectionintomemOry

4.1.2 Programming ALC Hangtime/VOX operation:

|す1           3_    TO Setthe ALC Hangtime on Aux l and Aux 2,position S2-l to the ctosed position and open S2‐2ゃ

b,   Select ALC Hangtimes required for prograrn日ling:

VC)iCE(l secOnd=switch position open)

DATA(50「 nilliseconds=switch positiOn closed)

Ciose or Open the applicable switch positions per table 6_

・
        A U X  l = 5 2‐ 5

A U X 2 = S 2‐ 4

Notet VOX operation is avaitable for usB,AA/1′AFSK′and 21SB

13
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「
c_    Select VO)くoperation on the above setected audio inputs,

S2‐8 open=VOX on

S 2‐8  c i o s e d = V O X  o f f

d.    DepressSl toentertheselectionintomemory

4.1.3 Setting the FSK Frequency Shi十〔Options:

a.    Position S2‐l open and S2-2 ciosed

b、    Using table 7,deterrnine the desired shift frequency and position 52‐3 and S2‐4 to the proper

settings.

Notei S2‐5,‐6″→7,and‐8 should be in the ciosed position when setting frequency options.

c,    Depress Sl to enterthe selection into memory

NOTE

lf data in the CA/10S RAM isiost or corrupted′3‖

optionsshould be reprOgrarnmed to ensure desired

selections are used

5.MAlNTENANCE

CAUT10N

Battery BTlisin the circuit,Shorting this battery

could resuitin severe circuit damage

5。l Alignment

COntFOI BOardAssemblyA14requiresnOadiustmenttoproperlyoperate_

5.2 Troubleshooting

Although most of the circuitry on this assemblyis controlled directly orindirectly by the microprocessor,a           ,

幡着甘胡錆継梶札1逮R鎌当培景譜,ど|!ヨ錦督:群、岳】」1獄昭将群掛|「苦監[書18酬鴨∬
t垢どLtt  c

circuit area invoived in rninor fauits can be determined by BITE fauit codes or by using paragraph 3 ofthis

subsection, More general or maior failures are best handied by following the instructions outtined in the

fo‖owing paragraphs_

5.2.l CPU

lfthemicroprocessorisrunningritiscapableofdebuggingseveralcircuitsontheA14assernblybyitseif_

However′ first determine ifthe 8085AH‐ 2 is operating

TheseCPU inputsigrlalsrnustbepresentinorderforthedevicetorun:

(

＼

14
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●    U24-36 Resetinput,H19h

●    U24‐ 6 Trapinput‐ Low

●    U24‐ 35 Ready― H19h

●    U24‐ 39 Hold‐ Low

The A14 assem bly +5 volt supply should be between キ 4.75 and +5_l volts_ The following CPu outputs

should be present:

●    U24‐ 37 Ciock Out 3 A71Hz square wave

●    U24‐ 3 Reset outlow

●    U24-31 XA/rite active‐iou′pulses

●    U24‐ 32 Read active-low puises

●    U24-30 Addressiatch enable activethigh puises

●   U 2 4 - 4  5 0 D  a d i V e ‐l o w  p u i s e s  a t  i  m i l l i s e c o n d  i n t e r v a l s

VVhen the CPU isrunning and executi∩g the application soRwarerits outputs wi‖onty be active a portion of

each millisecond. The rest of the time it vvilistop′waiting for a real‐time ciock interrupt from U9.

5.2.2 Trap and Reset Circuits

ThetrapcircuitisprOvidedtorestarttheCPU inthesoftwareifthedeviceiosessynchronizationduetohigh

noise leveis on its busses One―shot U27 is retriggered before tirneout frorn u24,pin 4,the SOD output_The

software will generate a low―active puise every millisecond ifitis working property and ifit gets the real―tirne

ci o(k interrupt. Low voitage on theキ5 supply to this board wili cause the processorto reset due to the reset

circuit Q2‐Q5、

S.2.3 Device Selection

Address decoders u28 and U30 3id the access of devicesthrough the data bus by outputting low‐ active chip

enable signats corresponding to the address on the high‐ order bits of the CPU_ During normal operation,the

enablesfrom U28 and u29 should beseen on pin 20 of U19′ u20′ U18,3nd U13-6

5.2.4 Mennory Circuits

it can be very difficuit to troubleshoot memory prOblemsifthe 8085AH‐ 2is not operating ifthe CPU is

running,it can find some problemsitself ifthe BITE routine indicates a PROMl checksurn fauit,the fact thatit

isrunningindicatesthatthedatabusbuffersareoperatingandthePROい Лs are accessed. However″ invalid

datainthesedeviceswouldrequirereplacementofPROMsU19andU20

lfthe BITE routine indicates a Ch/10S RAM fauit,check thatthe enable puiseis getting to RAM U18,and check

the voitage on U 18‐ 24 FETQ2isd「 ivenbyanenablefromU303SaSWitchtoselectU18. The chip enable

should putthe U2 9ate at+5 V unre9ulated tO turn on the switch The CMOS RAM is not connected directly

t o  t h e + 5  V  s u p p l y′a n d  E l―E 2 m u s t b e l u m p e r e d t o a v o i d d a r n a g i n 9 t h e R A M w h e n t h e p o w e r i s t u r n e d o n .

15
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5.2.5 Rea卜Tirne Clock

The realti「ne ciock circuitry originates from the 3常lHz ciock output of CPU U24‐37 Thisis first divided down

to ll.72 kHz by counter u8,then fed into u9 to reach the finalfrequency of 977 Hz This 977 Hz has become

the realtirne ciock and is fed back to the processor as an interrupt through U24‐7 Any problerns with the real

tirne ciock operation can be isolated to a check of this ctrcuitry.

5.2.6 Seria1 0ut

The A14 assembly cornmunicates vvith the display control bOard through it5 Serial output circuit(U12,U13′

and U17)ゃ lf this Circuit faits′the disptay willlight up but vvili never change f「om its power uplamp test.

VVhen the A14 assemblyis operating norrnally′it witt attemptto update the complete display once every

second. Every second there wili be a burst of 64 bytes to the display contrOi board (2 bytes of serial data se∩t

every millisecond for a 32 mi1lisecond total duration)_ Fo‖owing every 2 bytes vvili be a strobe puise to the

display controi board from u 16-13

TheBITEroutineteststheserialoutputcircuitbysendingatestpatterntothefourPと とs and the two carrier

generator PLLs,and then readin9 back a test bit frorn each ifit can set(high)and reset(lowl aいtheSe test

bits,itassumesthattheserialoutputcircuitontheA14assemblyisoperating. lf any one test bit cannOt be set

and reset,it assumes a problern vvith that PLと_ Table 8 1ists the serial data transrnission circuit signals

Table 8,Serial Data Transnlission circuit Signais

Signal Description

U12‐6

U12‐ 11

U 1 3‐1 7

U 1 3‐3 8

U17‐ 7,U12-8

U 1 7 ‐9

U16-4 throu9h 19

Rear serial ctock

F「ont serial ciock

Ciock Frequency(sOftWare generated)

Serial ciock selectt

●  Hi9h When sendin9 rearserial data

●  Low when sending front serial data

Rear serial data

Fro∩t seri31 data

Assernbly se「iat strObes′narrow active high pulses ciock data

on to the assembly being contro‖ed

5.2.7 Serialin

AIl paraHe1/seri3i COnVersions take place through u6′U10′U16′U25,Ull′ U13′and u24_ Converter U 10 is used

to read the options select switch′and the remaining converters are used to read in the BITElines. lf any ofthe

lo9iclines that are read on the paralleisides ofthese cOnverters end up shOwing as an errorin BITE and are

correct asinputs′the∩this para‖e1/seriat conversion circuitry can be suspected S19nalsinvoived in this

circuitry are listed in table 9

に

16
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Table 9.Serialin signais

Signal Description

101-9U l

U6‐10′U15‐10′

U25‐10,U10‐ 10

U6-9,U15-9,U25‐ 9′

U10-9

U6-3′U15-3,U25-3′

U l l ‐2 , U l l ‐1 2 ,

U l l ‐1 4

MUX select‐ Active high determines which converter vvi‖be
read in

Front serial ciock‐Ciocks data out of converters and into

M U X

Read line‐Active high iatches para‖elinformatiOn into

4021 buffers

Serial data in‐8bitsofserialdatacorrespOndingtoparallet

information

5,3 Keylines

All exciter keylines are handled through optOisolators u l and U3,9ate U2,and U13. No signatsin the circuitry

wilibeobserveduntessoneofthekeylinesextern31tOtheexciterisactivated ifaspecifickeylinehasfatied′

itscorresponding diode CRl through CR4 should be checked From thereratow On the opto outputshould be

observed′ and then the properievel on the corresponding output gate of U2′ fo‖owed aH the wayintO U13. lf
none ofthe keylines are functioning,there may be a problem vvith the internal keyline′making U13 suspect.

5,4 Para‖ei1/0

Para‖el lプO is centratized through the ports On u 13. lfthereisa81TEoroperationproblemcOncerningthe

modules contro‖ ed by the lines from these paraHei circuits,butthe mOdute in question is not at fauit,there

may be a failure in the pOrts_ FailureofproperA/DconversionsoriackOfanyinternal Keysignatsareiusta

fewsignsthatcOuldindicateadefectiveU13

5.5 Analog Conversions

A/DconverterU21 isusedprimarilydurin981TEtoreadinandtesttheanalogoutputieveisofindividual

s19nal path assemblies. Starting any conversion co∩sists oftwO writes tO u21,narrow high―active puises on
U21‐16 Ten microseconds(oriess)later,the end‐ of‐〔Onversion(EOC)linewiti golow itwilistaylowfo「 100
rnicroseconds and afterit goes high again there will be one narrow high―active puise on u 21-21 Atthat

point,thedigitalversionOftheinputsignalreadwillbetransferredonthedatabustotheCPU. The abovets
true for a‖the other analog inputssampled during the execution of BITE. Table101istss19n31SOftheanalog

input ctrcult_

5.6 BlTE Detected Fauits

ThefauitingareasontheA14assembiydetectablethrough81TEarelistedintablell

6.PARTS LiST,COMPONENT LOCAT10NS′ AND SCHEMATiC DtAGRAM

AIlreplaceable components of COntrol BOard Assembly A14 3「ellSted in table 12 Componentiocations are
shOwnin figure 3 Fi9ure 4is a schematic ofthe co∩trOi board circuit

17
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Signal Description

U 8‐1

U 8 - 4

U 2 1‐2 2

U 2 1‐1 6″3 2

U21-13

U 2 1 - 2 1

U 2 1‐1 5 , 1 8

Ctock in‐3 MHz TTLsquare wave

Cio(k Out‐750 kHz TTLsquare wave

Clock in,750 kHz TTLsquare wave

Start conversion‐Two narrow high going puises,every tirne

a conversion isinitiated

End of Conversion‐85 microsecondsiow,atthe completion

of a conversion

Output enable‐ narroHvv high going pulse

R/1ultiplexer out,comparatorin

「
Tabie 10.Analog input Circuit Signais

ｆ十
一十一
一！一

(

Table ll. BITE Detected Faults

Description

PROR/1failurei The binary checksum calculated from the contents of

programrnedU19andU20donotmatchthevalueprograrnrnedbythe
factory,Validity of firrnware is doubtful′and after some initial check5,

cOnsideration should be 9iven to replaci∩9 both devices

Paralie1/SerialconverslonerrOri Errorwasdetectedinthereadinginand

shift of the testlevel(O VdC)at pin 8 of U6′U10,U15,and U25_ CheFk these

and Ull and U13

CW10S RAN/1 faiture: Errors are found in the ability to store and retrieve data

in U18_ Check U18,check El‐E21umperi∩ 9,BTl′Q2′and associated circuits

Seri31 data input faituret Fauity serialinputis detected Check U 12,U13′

and U17

Keyline logic faiture: Errorreading in the proper keyline ciosure Checkじ1′

U2′U12,and U13

1/O Fatiure: ErrOrdetected in controlling U13 Replace U13

A/D failurei F31lure in correctly「n3king A‐to‐D conversions Check U 21′

VRl,and U13 Checkthata‖ analog inputsto U21 are between O volts and

5 votts,

Fauit 01

Fauit 02

Fauit 03

Fault 04

Fauit 05

Fauit 06

Faults 07,08′and 09

18
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Table 12.Control Board Assembly A14 Parts List

Ref.Desigt Part Number Description

A14

BTl

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C 1 0

Cll

C 1 2

C 1 3

C 1 4

C 1 5

C 1 6

C 1 7

C 1 8

C 1 9

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

C33

C34

CRl

CR2

CR3

CR4

CR5

CR6

10121,2800

10121‐8502

」65‐0008-103

J46-0042‐103

841-0009‐004

C26‐0010‐221

M39014/02‐ 1310

C26-0010‐221

C26‐0010‐221

C26-0010‐221

M39014/02‐ 1310

M39014/02-1310

A/139014/02-1310

M39014/02‐ 1310

h/139014/02‐1310

M39014/02-1310

M39014/02‐ 1310

M39014/02‐ 1310

M39014/02‐ 1310

M39014/02‐ 1310

M39014/02‐ 1310

M39014/02‐ 1310

C26‐0010‐680

C26‐0010-680

C26‐0010‐680

A/139014/02‐1310

M139014/02‐1310

M39014/02-1310

A/139014/02‐1310

M39014/02‐ 1310

憎139014/02-1310

M39014/02‐ 1310

A/139014/02-1310

C25‐0001‐313

C26‐0035-159

C26‐0016‐150

C26-0050‐479

C26‐0050‐479

C26-0050‐109

l N4454

l N4454

l N4454

lN4454

l N4454

l N4454

C O N T R O L 8 0 A R D  A S S E M B L Y

50FTWARE KIT

PLUG SHORTiNG 2‐ PIN FEM

」UMPER HEADER

BATTERY

CAP 220UF200/0 10V TANT

CAP .lUF 100/6 100V CER― R

CAP 220UF 200/0 10V TANT

CAP 220UF 209る  10V TANT

CAP 220UF 209る  10V TANT

CAP lUF 109る 100V CER‐ R

CAP  lUF 100/6 100V CER― R

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP  lUF 100/0 100V CER‐ R

CAP lUF 109る 100V CER‐ R

CAP _lUF 109る 100V CER‐ R

CAP lUF 100/6 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP  lUF 109る  100V CER‐ R

CAP 68UF209る  10V TANT

CAP 68UF209る  10V TANT

CAP 68UF209る  10V TANT

CAP lUF 100/0 100V CER‐ R

CAP ,lUF 109る  100V CER―R

CAP lUF 100/0 100V CER‐ R

CAP  lじ F10ウ6 100V CER―R

CAP lUF 100/0 100V CER‐ R

CAP  lUF 10ウ を100V CER‐R

CAP lUF 100/0 100V CER‐ R

CAP lUF 109る  100V CER―R

CAP 100UF 200/0 20V TANT

CAP 1 5UF200/0 35V TANT

CAP 15UF20% 16V TANT

CAP 4 7UF200/0 50V TANT

CAP 4 7UF200/0 50V TANT

CAP l_OUF 200/8 50V TANT

DiODE200mA 75V Sヽ ′V

DiODE 200mA 75V SNA/

DiODE200mA 75V Sヽ フV

D10DE 200rnA 75V SVV

D10DE 200mA 75V SXIV

D10DE200mA 75V SW
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Table 12.Contro1 8oard Assembly A14 Parts List(COnt。 )

Ref.Desig. Part Number Descriptlon

CR7

CR8

CR9

CR10

」1

」2

」3

」4

」5

」6

」7

」8

」9

」1 0

J l l

」12

」13

J14

」15

」MPl

Ll

L2

L3

L4

L6

Ql
Q2
Q3
Q4
Q5
Rl

R2

R3

R4

R5

R6

R7

R8

R9

R10

Rll

R12

R13

R14

R15

R 1 6

lN4454

l N4454

l N4454

l N4454

」46-0032‐004

」46-0013‐014

J46‐0032‐010

」46‐0013‐020

」46‐0032‐008

」46‐0034‐008

J46-0032‐008

J46‐0034‐008

」46-0034,012

」46‐0034-008

」46-0031-020

」46‐0034‐008

」46‐0031‐024

」46‐0031‐016

」46-0013‐040

MP‐1142

10073-7034

10073‐7034

10073-7029

L‐0644

10073-7034

2 N 2 2 2 2 A

3N170    ‐

2N2907A

2N2907A

2N2222A

R65‐0004‐561

R65‐0004‐331

R65-0004‐331

R65‐0003‐472

R65‐0004‐331

R65‐0003-472

R65‐0003‐472

R65‐0003‐472

R65-0003‐103

R65‐0003‐102

R65‐0003-472

R50‐0010‐104

R65-0003‐103

R65-0003-512

R65‐0003‐154

R65-0003‐512

D i O D E  2 0 0 r n A  7 5 V  S W

D 1 0 D E 2 0 0 m A  7 5 V S W

D 1 0 D E 2 0 0 m A  7 5 V S W

D 1 0 D E  2 0 0 r n A  7 5 V  S W

C O N N′ 4  P I N

C O N N , 1 4  P I N

HEADER,10 PIN DISCRETE

HEADER,PROTECTED,20 PIN

CONN,8 PIN

CONN′ 8 PIN

CONN′ 8 PIN

CONN,8 PIN

CONN,12 PIN

CONN,8 PIN

CONN 20 PIN

CONN,8 PIN

CONN,24 PiN

CONN′ 16 PIN

HDR PROTECTED 40 PIN

CiRCUIT」UMPER

INDUCTOR,440U H

INDuCTOR,440U H

INDUCTOR,FILTER CHOKE

COIL 220UH 10%FXD RF

INDUCTOR′ 440U H

XSTR SS/GP NPN TO-18

XSTR MOSFET

XSTR SS/GP PNPTO‐ 18

XSTR SS/GP PNPTO‐ 18

XSTR SS/GP NPN TO‐ 18

RES,560 50/c 1/2W CAR FILM

RES,330 50/01/2W CAR FILM

RES,330 50/0 1/2W CAR FILM

RES,4.7K50/11/4W CAR FILM

RES,330 50/01/2W CAR FILM

RES,4,7K5%1/4W CAR FILM

RES,4,7K5%1/4W CAR FILM

RES,4.7K50/01/4VV CAR FILA/1

RES,10K 50/01/4W CAR FILM

RES,1.OK 5%1/4Vげ CAR FILM

RES,4.7K5%1/4W CAR FILM

RES,1 0SiP,100K,200/6,9RES

RES,10K 50/01/4W CARFIと M

RES,5 1K50/0 1/4VV CAR FlLM

RES,150K50/0 1/4W CAR FILM

RES,5.lK 50/0 1/4VV CAR FILM
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Table 1 2.Controt Board Assembly A14 Parts List(COnt.)

Ref.Desig4 Part Number Description

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

R35

R36

R37

R38

R39

R40

R41

R42

R43

Sl

S 2

S 3

U l

U 2

U 3

U 6

U 7

U 8

U 9

U10

Ull

U12

U 1 3

U14

U15

U 1 6

U 1 7

U 1 8

R5040010‐103

R65-0003-10]

R65-0003-184

R65-0003‐184

R65-0003‐512

R50-0010‐104

R65‐0003-103

R50‐0010‐103

R50‐0010-103

R65-0003‐223

R65-0003‐223

R65,0003‐223

R50‐0010‐104

R50-0010‐103

R65-0003-472

R65‐0003‐473

R65,0003‐333

R6540003‐103

R65-0003‐272

R65‐0003‐103

R65,0003‐103

R65‐0003‐473

R65-0003‐122

R65‐0003‐204

R65-0003‐243

R65‐0003‐114

S06-0002‐100

S50,0001-008

506‐0002‐100

175‐0007‐000

101‐0000,012

175‐0007‐000

101‐0000‐153

105‐0000‐004

105‐0000,393

105‐0000‐092

101‐0000‐153

105-0000‐151

105,0000-000

159‐0008‐001

105‐0000,004

101‐0000,153

101‐0000‐202

105‐0000-165

126‐0010-001

RES,1 0SIP,10K,209る ,9RES

RES′10K50/01/4W CAR FILR/1

RES′180K50/01/4NA/CAR FILM

RES,180K50/01/4W CAR FILM

RES,51K50/61/4W CAR FILM

RES,1051P′ 100K,2_00/0′ 9RES

RES,10K50/01/41/V CAR FILA/1

RES,1 0SIP,10K,2_00/0,9RES

RE5′1051P′10K′200/0,9RES

RES′22K 50/● 1/4XA/CAR FILM

RES,22K50/01/4XIV CAR FILM

RE5,22K 50/01/4W CAR FILM

RES′1051P′100K′2.00/0′9RES

RES,1051P′ 10K,200/6,9RES

RES′47K50/01/4W CAR FILM

RES′47K 50/6 1/4W CAR FILMl

RES,33K 5け る 1/4VV CAR FIと R/1

RES,10K53/。 1/4W CAR FILM

RES″27K50/0 1/4W CAR FILM

RES′10K5け る 1/4VV CAR FILM

RES′10K50/61/4ヽ ハノCAR FILM

RES,47K 50/0 1/4NA/CAR FILA/1

RE5′1 2K50/0 1/4W CAR FILM

RES′200K50/0 1/4W CAR FILM

RES′24K 59る  1/4VV CAR FILA/1

RE5′110K59る 1/4 いヽ/CAR FILM

SVV PB SPST NOい ЛO陶 1 8LK PCT

SW SPST 8SEC lA SLD DIP

SW P8 SPST NO PwlOM BLK PCT

IC A/1CT6 0PTOCOUPLER 8P

IC 40238 PLASTiC CMOS

iC h/1CT6 0PTOCOUPLER 8P

iC 4021B PttSTiC CMOS

iC 74L504 PLASTiC TTL

iC 74LS393 PLASTiC TTL

iC 74LS92 PLASTIC TTL

iC 4021B PLASTIC CMOS

iC 74LS151 PLASTiC TTL

IC 74LS00 Pと ASTiC TTL

IC 8255 PLASTIC

iC 74LS04 PLASTiC TTL

iC 40218 PLASTIC CMiOS

iC 45148 PLASTiC Cい 7105

lC 74LS165 PLASTIC TTL

iC STATIC RAR/1CMOS 2048X8
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Table 12.Control Board Assembly A14 Parts List(COnt.)

Ref.Des19. Part Number Description

U19

U20

U21

U22

U23

U24

U25

U26

U27

U28

U29

U30

VRl

VR2

XU19

XU20

XU24

Y l

S E E  N O T E

S E E  N O T E

140-0010‐001

105-0000‐373

105‐0000‐245

127‐0006‐001

101-0000‐153

101‐0017‐000

105‐0000‐122

105‐0000‐138

105-0000‐000

105-0000‐139

112‐0006‐005

l N52238

」77-0008‐006

」77-0008‐006

」77‐0008‐007

Y15-0004‐060

PROM′ PROGRAMMED

PROM,PROGRAMMED

iC ADC0817 PLASTIC CA/10S

iC 74tS373 PLASTiC TTL

iC 74LS245 PLASTiC TTL

iC 8085A MiCR0 8‐ BIT PLA

iC 40218 PLASTICCMOS

iC 7432 PLASTIC TTと

iC 74LS122 PLASTiC TTL

iC 74LS138 PLASTIC TL

iC 74LS00 PLASTiC TTと

iC 74LS139 PLASTiCTTL

iC VR 78L05A +5V 10A40/6

DiODE,27V1/2VV

SKTiC MACH 28 PIN

SKTICい閉ACH 28 PIN

SKTiC MACH 40 PIN

CRYSTAと ,6MHZ

NOTE

PartnumbersforU19and U20are 10121‐ 8XXX‐X where XXX,X

isthe four charactersoftware kit code found on the PRC)M iabel

For example,ifthe cOdeis 501 C,the part numberforthe

prOgrammed PRC)M1510121‐ 8501C, The kitinciudes both

P R O M S

．一一，，く

(
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Contro1 8oard Assembly A14
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F19ure 2
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RF・1310

A13 FRONT PANEL ASSEMBLY

3 FRONT PANEL DRiVER BOARD A13A2

3.l Ceneral Description

Front Panel Driver Board A13A2 serves three basic front panet controlfunctions. it generates the drive signais

for the vacuunn fluorescent displays,drives the discrete LED displays,and routes the signais to the front panel

switchboard F19ure6isablockdiagrarnoftheA13A2assembly

The Driver Board controls the vacuum fiuorescent displays by providing them vvith fitament voitages′display
segmentinforrnation,and d19it selectinformatiOn. The filament voltages are generated in Display COnverter

AssemblyA13A6and routedtothedisplaycOnnectors. The Driver Board muitiplexes the VF displays by pro‐

vidin9inforrnationfOrthesegmentstobelitvvithinacharacterwhileenablingthatcharacter_ Thisis done at

a rapid rate to give the appearance of continuousillumination. Theinformation to be displayed is provided

toDriver8oardA13A2byControlBoardAssemblyA14inserialfashiOn′ using the Front Serial Data,Front

Serial Ciock,and Disp13y StrObe signais on pins P3-2,P3‐4,and P3-14′respectively

The discrete LED displays ofthe front panel are lit by the Driver 8o3rd uSing inforrnation prOvided by the

Control Board_

DriverBoardAssemblyA13A2outputseightcolumnstrobestotheswitchesinthefrontpanelandinputsfour

row iinesfrom the switches The row lines are routed to the Cont「ol Board where a switch ciosure is detected

as a connection from a column tO a rOw        ―

3.2 interface Connections

Table 5summarizestheA13A2interface connections_

3.3 Circuit Description

3.3.l Microprocessor Operation

The heart of Front Panel Driver Board A13A2 operatio∩is the U 12 8035 rnicroprocessor. The execution ofthe

software program stored in the 2716‐type EPRC)M (U16)causes the microprocessorto perform the display

update functions described in paragraph 2.To exeくute the program′the microprocessor rnust continuously

getinstructions frOrn u 16 and processthem To accomplish this′the microprocessor(at the start of an

instruction cycle)outputsthe add「ess of the instructio∩tO be obtained into its address/databusatpinsu12‐12

to U12‐19 The addressiatch(U13)tatchesitto the EPROM.The U16 EPROR/1 outputs the instructiOn to the

data bus which is read by the microprocessor and executed. The microprOcessor uses the Address Latch Enable

(ALE)active high signalto indicate the presence of a valid address on the bus, The Proorarn Store Enable

(PSEN)s19naliS used to enable the EPROA/1to outputthe obtained instruction while the RD(read)and x/VR

(Write)signals are used to read from,and write to,other external devices The RD signalis used to read

diSpi3ydatasentbyContrOI BOardAssemblyA14fromshiftregistersu14and U15′ while the VVR signalis used

to write the displayinformation to VF display segmentiatches U8′U9′and U23 These functiOns are explained
in greater detail beiow

3.3.2 Display Datainput

FrontPanelDriverBoardA13A2119htsallLEDsandalise9mentsofthevacuumfluorescentdisplayswhenthe

exciteris turned on_ After cornpletiOn ofthe pOwer on seiftest,the displayis updated to the last setting used

before the exciter was turned off using display data provided by Co∩tro1 8oard AssemblyA14. The Control
8oard provides the inforrnation for all display updates to the Driver Board in serial fashion via P3‐2 This
irlforrnatiOnisciockedintoserialshiftre91stersU14andU15tobereadinpara‖ ei by rnicroprOcessor U 12 The

ciock signalis prOvided by the Control BOard P4,and routed to the shift re9isters at pin 3 h/Vhen the shift
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SHIFT
REGlSTER

U21

FRONT SER Cヒ K

KY8 STR

LED

D R I V E R S

U19′U20

8035
M i C R O ・
PROCESSOR

U12

A00
THRU

AD7

AD D RESS

LATCH

U13

EPROM

U16

PROGRAM

STO RAG宮

DATA/ADORESS BUS

ADDRESS BUS

01SPLAY

CHARACTER

OEC00ER

U 1 0 ′U l l

S E R I A L

T0

PARALLEL

CONVERTER

U14,U15,U18

O R I V E R S
U 4 - U 7

14 SEGMENT
OiSPLAY

LATCHES
AN0
0RiVERS

U8,U9,
U2,U3

7SEGMENT

DiSPLAY

LA TCHES

AND

DRiVERS

U23,Ul

印

Ｊ２

‥FRONT SER DATA

AMP OFF
3

4

6

7

CH ANNEL !

■5V IN

6.3 RMS200 MA OUT

Ⅲ35V OUT
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住3 VRMS200 MA OUT

6N0

1310‐049(A)

Figure 6. Front Panel Driver Board Assembly A13A2 81ock Diagram
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Table S. Front Panel Driver BOard Assembly A13A2 interface Connections

Connector Name Description

P 3 f r o m  A 1 4  v i a  W 1 8

P3‐1

P3‐2

P3-3

P3-4

P3-5

P3‐6

P3-7

P3‐8

P3‐9

P3‐10

P3‐11

P3‐12

P3-13

P3-14

P3-15

P3‐16

P3‐17

P 3 ‐1 8

P3‐19

P3‐20

)2 to/frOm A13Al

」2,1

」2‐2

〕2‐3

」2‐4

J2‐5

j2-6

N/C

Front Serial Data

N/C

Front Seri31 CLK

N/C

‐1 5 V

+ 5  V  D i s p l a y

PowerSupply BITE

PB3

KYB STR

PB2

F a u i t  O u t

P B l

D l S P  S T R

P80

Reset

Spare

G r o u n d

+ 5  V  U n r e 9 .

G r o u n d

G r o u n d

O p e r

A M P  O F F

STBY

C O L 7

TU NE

Serial display data from cOntrol Board

Ciock for display frorn COntro1 8oard

Power supply faultindicator

Switch row readback to Control Board

Keyboard strobe frorn Controt Board  ~

Switch row readback to Control BOard

Outputto rear panel(via COntrol Board)

Switch row readback to Control Board

Display strobe from Control Board

Switch row readback to Control BOard

17
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Connector Name Description

J2‐7

」2‐8

J2‐9

」2 ‐1 0

」2‐11

J2‐12

」2‐13

J2-14

J2‐15

,2‐16

」2-17

」2‐18

」2-19

」2-20

」2‐21

」2-22

」2‐23

」2-24

」2‐25

」2‐26

」2‐27

」2‐28

」2-29

サ2‐30

」3 to/from A13A4

P2-1

P2-2

P2‐3

POW ER

Fauit

P83

Ready

N/C

N/C

COL2

COL0

CLIP

PB2

C O L 3

N/C

C O L 5

PBl

N/C

N/C

C O L l

Freq

N/C

C O L 6

P 8 0

C O L 4

Channet

+ 5 V

a Se9rnent

b Segment

cSe9ment

Table 5. Front Panel Driver Board Assembly A13A2 interface Connections(Cont.)

ｆ

ヽ

毎

一
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Table 5. FrontPanel DriverBoardAssemblyA13A2interfaceConnections(cOnt.)

Connector Name Description

P2‐4

P2‐5

P2‐6

P2‐7

P2-8

P2‐9

P2-10

P2-11

P2-12

P2‐13

P2‐14

P2‐15

P2-16

P2‐17

P2-18

P2‐19

P2‐20

P2-21

P2-22

P2‐23

P2-24

P2‐25

P2-26

P2‐27

P2-28

P2‐29

P2-30

P2‐31

d Segment

R/1Se9ment

N Se9ment

e Segrnent

fSegment

JSe9ment

k Se9ment

g  S e g m e n t

h Segment

Segrnent

′Segment

N/C

G  l  D i g i t

P Segment

R Se9ment

G2Digit

G3D19it

G20 Digit

G4Digit

G5Digit

G6D19it

G19 Digit

G7D19it

G8D19it

G9Digit

G 1 8  D i g i t

G 1 0 D 1 9 i t

G l l  D 1 9 i t
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Table 5. Front Panel Driver Board Assembly A13A2interfate Connections(Contc)

Connector Name Description

P2-32

P2‐33

P2‐34

P2‐35

P2‐36

P2‐37

P2‐38

P2-39

P2‐40

Pl to/from A13A5

P l ‐1

Pl‐2

Pl‐3

P l ‐4

P l ‐5

P l ‐6

Pl,7
|

G 1 2 D 1 9 i t

G 1 7 D 1 9 i t

G 1 3  D i g i t

G 1 4  D i g i t

N/C

G 1 6 D 1 9 i t

G 1 5  D i g i t

Filament

Filament

Gll 10MHzDigit

G10 1 MHz Digit

G9100 kHz D19it

G31/2D19it

G71 kHz Digit

G810 kHz D19it

Filarnent

l  D e c i r n a l  P o i n t

∈

．

点
く

ヽ
＼
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Table 5. Front Panel Driver Bo3rd Assembly A13A2 1nterface Connections(Conta)

Connector Name Description

Pl‐20

Pl-21

Pl‐22

Pl-23

Pl‐24

Eフ

E8

E9

E 1 0

E l l

E12

Filament

Underline Se9ment

d Segment

e  S e g m e n t

fSegment

- 1 5  V i n

5 8 V「 m s 2 0 0  m A

Output

■3 5  V  O u t

B i a s

5_8V「rns200 mA

Output

G「ound

registers have been loaded with display data′theControlBoardgeneratesaninterrupttotheU12Drivcr

Board microprocessor using the signal display strobe at P]-14_ The display strobe puise serves to trigger

monostable muitivibrator U24′which in turn generates the interrupt,causing the microprOcessorto re3d the

diSp13ydatafrOmshiftregistersu14andU15 U18buffersthedisplaydataontothemicroprocessordatabus.

Theactofreadingtheshiftregisterscausesresettingoftheinterruptbythernicroprocessorreadcontrolline

at U24‐3 which isthe resetin to the monOstable

3.3.3 Vacuum Fluorescent Display Drive

Display data read in from the Co∩trolBoardisconvertedbymicroprocessorU12intoformatsrequiredfor

driving the VF displays The displays are driven in muitiplexed fashiOn sO that onty one characteris driven at a

given time_ Each characterin the VF displays has a unique address which is Output by the microprocessortO
the bus and latched into the U 13 addressiatch during a display character update. The addressis decoded by

U10 or U ll into a character enable puise During the outputinstruction,the se9rnentinformation forthe

character to be litisiatched intO u23 for seven―segmentcharacters orinto u8 and U9 for 14‐se9ment
characters. Each characteris enabled for approximatety 640 microseconds after which′the rnicroprocessor

processes the next characterin a similar manner.

3 . 3 . 4  L E D  D「i v e

The discrete LEDs on the frorlt panel are driven from the parallel ports On microprocessor u 12 These outputs

are buffered by U19 and U20 and are routed to the switchboard via」2、An LED istit by an active tow output.
TheinformatiOntObewrittentOtheLEDsoriginatesinControlBoardAssemblyA14andisinputtotheDriver

Board in the manner described in paragraph 3 3 2.
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毎3.3.5 Pushbutton Circuitry

The Driver Board primarily routes the si9nats associated with detecting pushbutton activity to and from the

Contro1 8oard and switchboards_ The switches are arranged in a matrix of e19htcolumns by fourrows_ Switch

activity is detected by sensing a ciosure between a column line and a rOw line. The column outputs are writ―

ten serially from the Control Bo3rd tO the Driver board vi3 P3‐2,ciocked via P3‐4′and iatched into shit regis‐

ter U21 by the signal KYB STR(keybOard strObe)at P3-10 The para‖el outputs of the shift re9ister are routed

to the switchboard via」2 signals COL O through COL 7. The rows are routed back to the Controt Board as

signals PBO to P83 on pins P3‐5′P3‐13,P3‐11′and P3‐9 respectivety.

3.4 Maintenance

3.4.l Adiustments

TheonlyadiuStmentonFrontPanelDriverBoardAssemblyA13A2istheVFdisplaybrightness,singleど Prn

potentiometer R29′iocated at the top center ofthe PW8 Turn ciockwise for brighter displays

3.4.2 Troubleshooting

To make a quick assessment of Driver Board functions,the fourtest points should be checked with an

oscitioscope

●    TPl R/1icroprocessor Write Line_ Should be active low pulses repeated approximately every 600 to

700 rnicroseconds.

●  T P 2  C h a r a c t e r  S t r o b e  t o  U  1 0  A c t i v e  h i g h  p u i s e  e v e呼6 0 0  t o  7 0 0  m i c r o s e c o n d s i n d i c a t e s  d i s p l a y  i s    ( i l

being updated_                                                                        ｀ ‐‐

●    TP3 CharacterStrobe to U ll.Same asTP2.Also indicates display being updated Both sign31S

are requlred_

●    TP5 interrupt to microprocessorfrom COntroi board Active iow approximately 50「nicroseconds

puise every l second

if the above signals are incorrect′more fundarnentat checks are indicated PerfOrrn the checksin the

foliowing order

a_    Verify+5ヽ /at P3-7 and-15 V atP3-6_

h 温

階 者F温 品 [盟 岳;∬ 3i薔RttF2古

斬 verBoJd and h確 9的 げ COnnttonsto   《

c.   VerifyintegrityofcOnnectionsElthroughE6 The10073-2400 31phanumeric display mOdule
requires connections El to E2 and ES to E4

d_   Verify 6 A/1Hz ciock at U12-2and U12‐ 3.

e    Verify approximatelyキ 5VatU12‐ 4 (h/1iCrOpro(essor reset in)

f    Verify ALE s19nal′ approxirnately 60‐40 duty cycie square wave at U 12‐11

9   Verify activity on bus ADO―AD7(zero tO ttVe volt random square waves) 《
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Table 6.Converter Voltages

Driver Converter Function

E7

E8

E9

E10

Ell

E12

Cl

C5

C3

C4

C2

El

- 1 5  V d c

5  8  V r m s

+ 3 5  V d c

B i a s  a p p r O x i m a t e l y  6  V d c

5 . 8 V「m s

G N D

h.    Verify that a1l socketed iCs are installed correctly with no pins bent underneath the iC.

3.S Parts List,COmponentと ocations,and Schettatic Diagram

Table 7 is the Front Panel Driver Board Assembly A13A2 partsiist_ F19ures 7 and 8 are the Front Panel Driver

BoardAssemblyA13A2componentiocationdiagranlandschematicdiagram″ respectively.

Table 7.Front Panel Driver Board Assembly A13A2 Parts List

Ref.Desig. Part Number Destription

A13A2

Cl

C2

C3

C4

C5

C6

C7

C8

C 1 0

C 1 2

C 1 4

C 1 5

C 1 9

C22

C23

C24

C25

C26

C27

C29

C31

C32

10073

M390

M390

M390

M390

M390

M390

M390

A/1390

M390

M390

R/1390

M390

M390

M390

1Ⅵ390

M390

トツ1390

い西390

R/1390

CK05E

M390

CK05E

2200

4/02‐13

4/02‐13

守02‐13

4/02-13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

4/02‐13

X103M

4/02‐13

X 1 0 2 M

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

0

FRONT PANEL DRIVER BOARD ASSEMBLY

CAP .lUF 100/0 100V CER‐ R

CAP 。 lUF 100/0 100V CER‐R

CAP lUF 100/0 100V CER― R

CAP lUF 109る 100V CER‐R

CAP  lUF 109る  100V CER‐R

CAP lUF 109る 100V CER‐R

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/。 100V CER‐R

CAP .lUF 100/0 100V CER,R

CAP lUF10%100V CER‐ R

CAP lUF 100/。 100V CER‐R

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP .lUF 100/0 100V CER‐ R

CAP ,lUF 100/0 100V CER― R

CAP fUF100/0 100V CER‐ R

CAP .lUF 100/。 100V CER―R

CAP .lUF 100/0 100V CER‐ R

CAP .lUF 109る  100V CER‐R

CAP 01UF20%100V CER

CAP lUF 100/0 100V CER‐ R

CAP 1000PF 200/6 200V CER
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Table 7. Front Panet Driver Board Assembly A13A2 Parts List(COnt.)

Ref.Desig. Part Number Description

C37

C38

C39

C40

CRl

CR2

CR3

CR4

J2

Pl

P2

P3

R3

R14

R15

R16

R17

R18

R22

R23

R25

R26

R27

R28

R29

R33

R34

R35

R36

R37

R38

R50

R52

R53

TPl

TP2

TP3

TP5

U l

U2

U3

U4

U5

U6

U7

C26-0025-470

C26-0050‐479

CK05BX330A/1

CK058X330M

lN4454

l N4454

l N4454

l N4454

J46-0013-030

10073‐7050

10073‐7051

10073-7053

R50‐0010‐472

R65-0003‐224

R65,0003‐ 103

R65,0003‐ 103

R65‐0003-103

R65‐0003‐103

R51‐0010-121

R51,0010‐ 121

R65‐0003‐103

R65-0003‐ 103

R6S‐0003-204

R65-0003‐393

R‐2232

R65‐0003-471

R65‐0003-471

R65-0003‐471

R65‐0003-471

R65‐0003-161

R50-0008‐ 103

R65‐0003,100

R65‐0003-100

R65‐0003‐332

」-0392

」-0387

」-0390

」,0389

175‐0009‐001

175‐0009‐001

175,0009,001

175‐0009-001

175-0009‐001

175‐0009-001

175,0009-001

CAP 47UF 200/0 25V TANT

CAP 4 7UF209る  50V TANT

CAP 33PF 200/0 200V CER

CAP 33PF 200/8 200V CER

DiODE200mA 75V SW

DiODE200mA 75V SW

DiODE 200rnA 75V SW

DiODE200mA 75V SⅥ /

HEADER,PROTECTED,30 PIN

RIB80N CABLE′ 24 COND

RIBBON CABLE′ 40 COND

RIB80N CABLE′ 20 COND

RES,1051P,47K′2_09る,9RES

RES,220K50/01/4W CARFlと M

RES,10K50/01/4XA/CAR FIと R/1

RES,10K 59る  1/4VV CAR FILR/1

RES,10K50/01/4W CAR FILM

RES′10K5け る 1/4 いヽ/CAR FILA/1

RES′PACK

RES,PACK

RES,10K 50/01/4｀ ′V CAR FILR/1

RES′10K 50/01/4W CAR FILR/1

RES′200K50/01/4AIV CAR FILM

RES′39K5%1/4や /ヽCAR FILA/1

RES,VAR,PCB 100K 5 209冶

RES′470 5レ 61/4 7ヽV CAR FILM

RES′470 59る  1/4AA/CAR FILM

RES′470 50/0 1/4 コ`y cAR FILいyl

RES′470 59る  1/4 ハヽ/CAR FILM

RES′160 50/0 1/4XA/CAR FILA/1

RES,8 SIP,10K′ 20ける,7RES

RES,10 50/0 1/4VV CAR FILR/1

RE5,10 50/0 1/4 7ヽV CAR FILいυl

RES′33K50/0 1/4ヽ 7V CAR FIL心υl

TP PVVB BRN RA SIDE ACCESS

TP Ph/VB RED RA SlDE ACCESS

TP P ′ヽVB ORN RA SiDE ACCESS

TP PVVB GRN RA SIDE ACCESS

iC NE594 DiSPLAY DRIVER

iC NE594 DiSPLAY DRIVER

iC NE594 DiSPLAY DRIVER

IC NE594 DiSPLAY DRIVER

IC NE594 DiSPLAY DRIVER

iC NE594 DISPLAY DRIVER

iC NE594 DiSPLAY DRIVER

―
＼
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Table 7. F「ont Panel Driver Board Assembly A13A2 Parts List(COnt.)

Ref.Desig` Part Number Description

U 8

U 9

U10

Ull

U12

U13

U14

U15

U 1 6

U 1 7

U 1 8

∪19

U20

U21

U22

U23

U24

U25

U26

U27

U28

VRl

XU12

XU16

Yl

107-0013-001

107‐0013-001

101-0000‐202

101-0000‐202

1C-0374

107‐0013-001

101-0000‐156

101‐0000‐156

10073‐8302

105‐0001-000

105-0000-244

105,0000-244

105‐0000‐244

101‐0000‐156

105-0000-074

107‐0013‐001

105‐0001‐000

101‐0056-001

105,0000-027

102‐0015-000

118,0006-001

l N52348

」77-0008-007

J77-0008‐005

Y1540004‐060

IC 74C373 PLASTiC C尚 10S

iC 74C373 PLASTIC CMOS

iC 45148 PLASTiC CA/10S

iC 45148 PLASTiC CMlOS

tC 8035 R/1iCR0 8-BIT

IC 74C373 PLASTIC Ch/10S

iC 40948 PLASTiC Ch/10S

iC 40948 PLASTiC Ch/10S

S O F T A / V A R E  K I T

iC 40988 PLASTIC CA/10S

iC 74L5244 PLASTlC TTL

IC 74L5244 PLASTIC TTL

iC 74LS244 PLASTiC TTL

iC 40948 PLASTIC CMOS

iC 74LS74 PLASTiC TTL

iC 74C373 PLASTiC Ch/10S

iC 4098B PLASTiC C的 10S

iC 74C02 PLASTiC CMOS

iC 74LS27 PLASTIC TTL

iC 7404 PLASTiC TTと

IC 74C14 PLASTiC CR/10S

D i O D E 6  2 V  5 % 5 X / V  Z E N E R

SKTIC h/1ACH 40 PIN

SKT iCい閉ACH 24 PIN

CRYSTAL′ 6R/1HZ

25/26
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4 . F R O N T  P A N E L  M E T E R  8 0 A R D  A S S E M B L Y  A 1 3 A 3

4 . l  G e n e r a l  D e s c r i p t i o n

F「ont Panel Wieter Board Assembly A13A3,shown in figure 9′contains the circuitry required to select and

monitor RF and AF signals on the A/1l front panel rneter The foHovving signats may be setected for

measurement via front panel pushbuttorls.

●    U5B Audioin

/             ●     LSB Audioin

i、::|:             ●
    Exciter RF Output

●    PA RF Output

TheUSBandL5BaudiosignalleveisareadiuStablefromtheA13A3assembly.Potentiometers for ad!uSting

theselevetsaremounted onA13A3and areaccessiblethrough hOlesinthefrontpanel. The access holes are

16cated nextto the U58 and LSB meterselectswitches.A13A3is also used to route the CAヽr KEY and PTT KEY

signatsfromthefrontpanet microphoneiaCktOControl BoardAssemblyA14_

4.2 interface Connections

Table 8 summarizes the A13A3 assemblyinterface connections.

1     4.3 Circuit Description

4,3.l Meter Control

Dc signals representing the levels of RF output signals of the exciter(Ai OuTPuT DET)and pOWer amplifier

(BUFF APC)arerOutedtoA13A3viatheControl BoardAssemblyA14_ Likewise′ USB andと SB audio signal
levetsarerepresentedbydcsignalsthatcomefromAudiolAssemblyA5AlandarelabeledusBrvieterD(and

LSB Meter Dc

The signals areinput to a switch network that applies one signal at a tirne to the front panei meter The

signals representing the exciter and PA outputievels are routed directly to the rneter when they are selected

VVhen the U5B or tSB switchis engaged,the uSB「neter dc orとSBrコeter dc signalisrouted back to the A5Al

assembly asthe Lo9 Ampinputsignal The signalis processed by a metering iogarithmic amplifier on the

■1■    A5Al assembly The A5Al assembly returnstheiog amp outputsignalthatis compatible with the frOnt panel'      meter Thissignalis rOuted through the switch network to the rneter The rneteris zeroed forthe audio

signallevet rneasurement by adiusting R99 on A5Al

4.3.2 Audio Signal Level Adiustment

Potentiometers R4 and RS on the rueter BOard are used to adiuStthe uSB and LSB audio signalleveis′

respectively Both potentiometers can be accessed through hOlesin the frOnt panel The access holes are

l o c a t e d  a d i 3 C e n t  t o  t h e  u s B  a n d  L S B  m e t e r s e l e c t s w i t c h e s . A d i u s t i∩g  R 4 o「R 5 w i l l i n c r e a s e  o r  d e c r e a s e  t h e

gainOfthefirststageoftheU5BorLSBaudioamplifierOnA5Al.

4.3.3 CW KEY and PTT KEY

The CVV KEY a∩d PTT KEY signals are passively routed frOm the front panei microphoneiack tO COntro1 8oard

AssemblyA14bytheMeterBo3rd_
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Table 8. FrontPanet MeterBoardAssemblyA13A3interfaceConnections

Pin Signal Description

J l - 1

J l ‐2

」1 ‐3

J l - 4

」1‐5

J l - 6

」1 ‐7

」1 - 8

J2-1

J2‐2

」2-3

J2‐4

」2-5

J2-6

)2-7

」3‐1

」3-2

J3-3

」3-4

」3‐5

J3-6

J4-1

」4‐2

」4-3

」4-4

」4-5

J4‐6

」4‐7

」4‐8

CX/V KEY

I N D E X

PTT KEY

Spare not connected

BUFF APC

GND

Al OUTPUT DET

Spare not connected

USB METER DC

LOG AMP OUTPUT

INDEX

Spare not connected

L5B METER DC

GND

Spare not cOnnected

Ml(十 )

Ml(―)

PTT KEY

Gハ/ K E Y

G N D  G r o u n d

CX/V KEY signalfrom front panel microphoneiack to

A 1 4

Not connected

PTT key signaifrom frOnt panel microphoneiack tO

A 1 4

PARFoutputsignalleveitoA13A353(dc signal).

Ground

RF outputsignalleveifrorn A l to A13A3Sl(dc

signal).

U5BaudiosignalleveitoA13A351.

Notconneded_

LSB audio signallevetto A13A354

G r o u n d

D c  s i g n a i t o  m e t e r _

R / 1 e t e r  r e t u r n‐g r o u n d .

P T T k e y s i g n a l f r o m  m i c r o p h o n e i a c k ,

O V  k e y  s 1 9 n a l f r O m  m i c r o p h o n e i a c k ,

LS8 audio gain controtsignal

(o「Ound).

L5B audio gain controlsignal

Ground

Not connected

Ground

USB audio gain control

(grOund)

USB audio gain control

to A5 assembly

from A5 assernbly

s i g n a l t o  A S  a s s e m b l y

signalfrom A5 assembly
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「
4.4 Pβrts tists,Componentと ocations,and Schematic Diagram

Table 9 isthe Front Panel「meter Board Assembly A13A3 partslist Figures 10 and l1 3re the Front Panel卜71eter

Board Assembly A13A3 cottponentiocation diagram and schematic dia9ram。

Table 9.Front Panel Meter Board Assembly A13A3 Parts List(10121‐ 2300)

Part Number Description

R/1ETER PWB ASSEMBLY

SW DPDT 4SECINTLOCKING

CONN′ 8 PIN

CONN,8 PIN

HEADER′ 6 PIN DiSCRETE

CONN,8 PIN

RES,24.3K10/0 1/8VV MET FLM

RESrS4.9K l%1/8W METFLM

RES,562K10/01/8WV「uET FLM

RES,VAR,lK3/4W20%

RES,VAR,lK 3/4VV 200/0

A13A3

Jl

)2

」3

」4

Rl

R2

R3

R4

R5

10121‐2300

10073‐2313

」46-0032‐008

」46‐0032‐008

J46-0032‐006

」46‐0032‐003

RN55D2432F

RN5505492F

RN55D5622F

R30‐0001-102

R30‐0001-102
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5 . F R O N T P A N E L A L P H A N U M E R i C D i S P L A Y A S S E M B L Y A 1 3 A 4

5 . l  G e n e r a l  D e s c r i p t i o n

FrontPanelAlphanumericDisplayAssemblyA13A4consistsofasingievacuumfiuorescentdisplaywhich

contains twenty′foutteen―se9ment(BritiSh fiag)characters,The alpha display providesindications of rnode′

carrier attenuation,audio source,and RF pOwer attenuation.Additionally,the alphanumeric displayis used

to provide faultindications,if any,at the completion ofthe BITE test、

5.2 interface Connections

√
11 1     Table lollststheA13A4assemblyinterfaceconnections_

Table 10. Front Panel Alphanumerit Display Assembly A13A4

interface Connections

Connector Description

」l  t o / f r o m  A 1 3 A 2

」1 - 1

」1 ‐2

」1 - 3

J l ‐4

」1-5

」1 - 6

」1 ‐7

」1 ‐8

」1 , 9

サ1 - 1 0

」1 - 1 1

」1 ‐1 2

」1 ‐1 3

J l - 1 4

J l - 1 5

」1 - 1 6

」1 - 1 7

」1 - 1 8

」1 ‐1 9

a Segment

b Segment

cSegment

d Se9ment

m Segment

n Segment

e Se9ment

fSegment

」Segrnent

k Segrnent

g Segrnent

h Se9ment

D e c i m a l  P o i n t

C o m  m a

N/C

G  l  D i g i t

p Segment

rSegment

G 2 D 1 9 i t
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interface Connections(Cont.)

Description

G3Digit

G20 Digit

G4D19it

G5D19it

G6Digit

G19 Digit

G7D19it

G8Digit

G9Digit

G18D19it

G10D19it

Gll D19it

G12 Digit

G17 Digit

G13 Digit

G14D19it

N/C

G 1 6 D 1 9 i t

G 1 5  D i g i t

F i l a m e n t

F i l a m e n t

」1‐20

」1‐21

Jl‐22

Jl-23

」1-24

Jl‐25

」1‐26

」1‐27

」1-28

)1-29

」1‐30

」1-31

」1-32

」1-33

Jl‐34

」1-35

」1-36

」1-37

」1‐38

」1ゃ39

Jl‐40

「Table 10.FrontPanelAlphanumericDisplayAssemblyA13A4

5.3 Functionat Description

The alphanumeric vacuum fluorescent display is very strnilarin pri∩ciple to the vacuum tube Front Panel

DriverBoardA13A2providesaHrequiredvoitagesandtimingtoproperlydrivethedisplay The10073‐ 2400

twenty‐cheracter VF display requires a 4_7 Vac fi13ment Voitage and 35 Vdc 9rid and anode voltages.The grids

(20 ofthem)are essenti311y character enable signals which are driven in muitiplexed fashion,enabled one at a

tirne asthe segment data forthat characteris provided to the anode pins.Theanodepinsareinputsforthe

14segments plusdOtand comma signals. Figure 12 shows the disp13y'ssegmentiocation See paragraphs 3 1

and 3.3 3 for additional details→

．，・↑一く

《
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浴

一

590‐102

Figure 1 2.Alphanumeric Display Segment Location

5.ヨ.l Parts List and schematic Diagram

Tablell istheFrontPanelAlphanumericDisplayA5SemblyA13A4partsiist F19ureS13and 14aretheFront

Panel Alphanumeric Display Assembly A13A4 cornponentiocation di39ram and SChematic diagram

Table ll. Front Panet Alphanumeric Display Assembly A1 3A4 Parts List(PL 10073‐ 2400)

Ref.Desig. Part Number Description

A13A4

ＤＳ

月

10073‐2400

P05-0004,001

H50‐1006‐409

N50-0006‐001

」46‐0031‐040

A L P H A N U R / 1 E R i C  D I S P L A Y  A S S E M B L Y

TAPE,FR/1,CL CELL′1/8 Xl

SPCR 3/16HEX S5 4‐ 40X.562

DSPL FLR VAC 14SEG 20‐ DlG

C O N N′4 0  P I N

Figure 13. Front Panel Alphanumeric Display Assembly A13A4 Cornponent Location Diagram(10073‐ 2400)
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        6.FRONT PANEと NUMERiC DlSPLAY ASSEMBLY A13A5

6 . l  G e n e r a l  D e s c r i p t i o n

FrontPanel Numeric9isplayAssemblyA13A5consistsofasingievacuumfluorescentdisplaywhichcontains
e19ht,seve n―se9ment characters used forfrequency display and two′ seven‐se9ment characters used for the

channel display

6.2 interface Connections

itt       Table 121iststheA13ASassemblyinterfaceconnecttons.

|ltifri                       Table 12.Front Panet Numeric Display Assembly A13A5 interface

Connedions

Connector Description

」l  t o / f r o m  A 1 3 A 2

」1 ‐1

Jl-2

」1 - 3

」1 - 4

, 1 - 5

」1 - 6

J l - 7

) 1 - 8

」1 ‐9

〕1 ‐1 0

」1 , 1 1

」1 ‐1 2

) 1 - 1 3

」1 - 1 4

J l - 1 5

J l ‐1 6

〕1 ‐1 7

J l - 1 8

」1 ‐1 9

Gll 10 MHz Digit

G101R/1Hz D19it

G9100 kHz D19it

G31/2 Se9ments

G 7 1  k H z  D 1 9 i t

G 8 1 0  k H z  D i g i t

F i l a m e n t

D e c i m a l  P o i n t

G 5 1 0  H z  D 1 9 i t

G 6 1 0 0  H z  D i g i t

N/C

C o r n m a

G41 Hz D19it

cSe9ment

G2CH 10 Digit

Gl CHl Digit

b Segment

a Segment

9 Segment
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Table 1 2.FrontPanei NumericDisplayAssemblyA13A5!nterface

Connections(Cont.)

Connector Description

〕1‐20

) 1 - 2 1

」1‐22

)1‐23

」1‐24

Filament

underline segments

d Segment

e Segment

fSegment

6.3 Functionat Description

The numeric vacuum fluorescent displayis very sirnilarin principle to the vacuum tube, Front Panel Driver

Board A13A2 provides all required voitages a∩d timing s19nals to properiy drive the disptay_The 10073-2500

VF display operates by using a 5,8 Vac filarnent voltage and 35 Vdc grid and anode voitages, The 9rids(eleVen

ofthem,nine are used)are character enable signals which are driven in a rnultiplexed fashion The grids are

enabledone3tatirneasthesevensegmentdataptusunderil∩ erif requiredr are provided to the anode pins.

Each digitis enabled for approximately 600 to 700 microseconds_ F19ure 15 showsthe disptay'5Segment′s

location,

590。lo3

A

D

一ｔ
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Figure 1 5.Numeric Display Segment Location
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6.3.l Parts List and Schematic Diagram

Table 13 is the Front Panel Numeric Display Assembly A13AS partstist. Figures 16 and 17 are the Front Panel

Numeric Disp13y Assembly A13A5 componentiocation diagram and schematic diagram

Table 13.Front Panet Numeric Display Assembly A13A5 Parts List(PL 10073‐ 2500)

Ref.Desig. Part Number Description

A13A5

ＤＳ

Ｈ

10073‐2500

P05-0004‐001

H50‐1006‐409

N50-0005‐001

」46‐0031‐024

N U M B E R i C  D i S P L A Y  A S S E M B L Y

TAPE,FM,CL CELL,1/8 Xl

SPCR 3/16HEX SS 4‐ 40X.562

DSPL Fと RVACフ SEG ll‐ DlG

C O N N , 2 4  P I N

DSI

Figure 1 6. Front Panet Numeric Display Board A13A5 Componentと ocation Diagram(10073‐ 2500)
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rヽ
7.FRONT PANEL DiSPLAY CONVERTER ASSEMBLY A13A6

7.l General Description

Front Panel Disptay Converter Assembly A13A6 is a seif contained dc‐to―dc convertertype powersupply.lt

suppliesanodeandfitamentvoitagestotheA13A4andA13A5frontpaneivacuumfiuorescentdisp13ysfrOm

ミhe avaitable‐15 Vdc supply.Anode voltage outputis 35 Vdc at 100 mA,and filament output voltage is 5。8

V a c a t 2 0 0  m A _

The A13A6 assemblyis a sealed unit(to prOVide EA/11 protection)。  input/output connections to the internal

A13A6Al PX/VB is via feedthrou9h capacitors

7.2 Circuit Description

The‐ 15 Vdcis applied to push/pulisquare wave osciliator Ql and Q2 operating at approximately 15 kHz_Tl is

a saturating transformer used to provide feedback and two output voitages_ One outputis rectified by

fuHwave bridge CR2‐ CR5 and fittered by pl‐network C2-Ll‐ C3to provide 35 Vdc at 100 mA for display anode

power. The second outputis filtered by L2,C5,T2,and C6 to provide 5 8 Vac at 200 mA for display filament

power_A bias voltage of approxirnately 6 Vdcis also supplied to the filaments. This bias voltage originates on
Front Panel Driver Board Assembly A13A2 3nd iS applied via a centertap at T2

7.2.l Parts List and Schematic

Table141stheFrontPanelDisplayConverterAssemblyA13A6pattslist_ F19ure 18 is the Front Panel Display

Converter Assembly A13A6 componentiocation di39ram Table lSisthe Display Converter Board Assembly

A13A6Al paisiist, F19ure 19istheDisplayConverterBoardAssemblyA13A6Al componentiocation

diagram,andttgure201stheA13A6andA13A6Al schernaticdiagram

Table 14.Front Panet Display Converter Assembly A13A6 Parts List(PL 10073‐ 2250)

Ref.Desig. Part Number Description

A13A6

A l

C l

C2

C3

C4

C5

El

0073‐2250

0073‐2256

0073‐2255

0073‐2260

0073-7035

0073‐7035

0073-7035

0073‐7035

0073‐7035

58‐0004‐000

CONVERTERい 』ODULE ASSEA/1B LY

COVER,CONVERTER

CASE′ CONVERTER

PWB ASSY,CONVERTER

CAP′FEED―THRU 100

CAP,FEED― THRU 100

CAP′FEED‐THRU 100

CAP′FEED‐THRU 100

CAP′FEED―THRU 100

L U G  S L D R  R I G H T A N G L E
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C2

Cコ

C I

C5

Figure 1 8. FrontPanelDisptayconverterAssemblyA13A6ComponentLocationDiagram(10073・ 2250)

◎◎
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Table 1 5.Display Converter Board Assembly A13A6Al Parts List(PL 10073・ 2260)

Ref.Desig. Part Number Description

A13A6Al

Cl

C2

C3

C4

C5

C6

C7

CRl

CR2

CR3

CR4

CR5

CR6

CR7

Ll

L2

L3

Ql
Q2
Rl

R2

R3

R4

Tl

T2

10073‐2260

CK06BX473K

C26‐0050-100

C26‐0050‐100

C18-0025-101

M39014/02‐ 1318

M39014/02‐ 1318

C26-0025-680

l N4007

D22‐0007‐002

D22‐0007‐002

D22-0007‐002

D22‐0007‐002

D22-0007-002

D22‐0007-002

MS90538‐ 12

10073-7029

10073‐7029

2N5193

2N5193

R65-0003‐272

R65‐0003‐270

R65-0003-101

R65-0003‐223

10073‐7027

10073-7028

CONVERTER ASSEMBLY

CAP.047UF 100/0 100V CER

CAP 10UF200/6 50V TANT

CAP 10UF200/8 50V TANT

CAP 100UF 25V ELEC

CAP,33UF 100/0 50V CER― R

CAP_33UF 10% 50V CER‐ R

CAP 68UF200/6 25V TANT

D10DE lA 1000V RECTGP

D10DE lA 100V RECT GP

DiODE lA 100V RECT GP

D i O D E  l A  1 0 0 V  R E C T  C P

D10DE lA 100V RECTGP

DiODE lA 100V RECT CP

D10DE lA 100V RE(打 GP

COIL 100UH 50/O FXD RF

INDUCTOR′ FILTER CHOKE

lN DuCTOR′ FILTER CHOKE

XSTR POWER PNPTO‐ 205AA

XSTR POVVER PNP TO-205AA

RE5′27K50/0 1/4VV CAR FILM

RES,27 50/0 1/4hA/CAR FILM

RES″100 50/0 1/4WV CAR FILM

RE5′22K50/61/4Wy cAR FILA/1

TRANSFORMER,POWER

TRANSFORい 71E R,RF″FIXED
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Figure 1 9. Display Converter Board Assembly A13A6Al Component Location Diagram(loo73‐ 2260)
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8.MiCROPHONE ASSEMBLY A13A7

8,l General Description

MicrophoneAssemblyA13A7indudesthefrontpanei microphoneiackandthreesimpleLCfiltercircuits.

Filtering i,provided forthe AUDiO″Ch/V KEY,and PTT signais,Two connectors on the PWB accept cablesthat

c a r r y  t h e  A U  D 1 0  s i g n a l t o  t h e  A S A l  a s s e m b l y  a n d  t h e  Cトハ/ K E Y a n d  P T s i g n a i s t o t h e A 1 3 A 3 a s s e m b l y ,

8.2 interconnettion

十年F i:景
hteに°nnectonsoftheA13A7assemЫy萌th the otherattemЫttn the exdterare summattzed in taЫe

Table 16. Microphone Assembly A13A7interconnections

Connector and Pin Signal Name Description

」1‐A

J l ‐B

」1‐C

」1 - D

J l ―E

」1 - F

J2‐1

」2-2

」2‐3

」2‐4

」3‐1

)3-2

J3-3

G N D

N/C

PTT

A U D 1 0

m / K E Y

N/C

G N D

l N D E X  K E Y

C V V  K E Y

PTT

A U D i O

A U  D 1 0  K E Y

I N D E X  K E Y

G r O u n d

Not connected

PTT key signal

R/1icrophone audio in

m/key signal

Not connected

G r o u n d

Connector alignment key

CW key signalto Meter Board

PTT key signalto Meter Board

Audio to A5Al assembly(‐56 dB nominal)

Audio ground

Connector a119nment key

8.3 Circuit Destription

MicrophOneAssemblyA13A7circuitinctudesthreeseparateLCfilters, one each forthe AU DiO,CW′ KEY′ and

PTT signalsゃ

8.4 Parts List,Component Locations,and Schematic Di39ram

AIlreplaceablecomponentsofthemicrophoneAssernblyA13A7arelistedintable17 Cornponentiocations

are shown in figure 21. The Microphone Assembly schematic diagram isshown in f19ure 22_
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Table 17.Microphone Assembly A13A7 Parts List

Ref.Desig` Part Number Description

A13Aフ

Cl

C2

C3

」1

J2

J3

ヒ1

と2

L3

10121‐2900

M39014/02‐ 1310

M39014/02‐ 1310

M39014/02‐ 1310

J-0339

J46‐0032-004

)46‐0032‐004

MS75085-8

MS75085-2

MS75085‐ 2

MiCROPHONE ASSEMBLY

CAP .lUF 10%100V CER‐ R

CAP lUF 100/9 100V CER‐ R

CAP ,lUF 10%100V CER― R

CONN AU Di0 6 PIN

CONN′ 4 PiN

CONN,4 PIN

COIL 120UH 10%FXD RF

COIL 39UH 10%FXD RF

COIL 39UH 10%FXD RF

|
ヽ

」2

|
41

|

J3

4

(

一く

Figure 21.Microphone Assembly A13A7 ComponentLo(ations Diagram(10121‐ 2900)
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