() TELEX

Service Manual

PROFESSIONAL

WIRELESS
INTERCOM SYSTEM

BTR-200 SERIES
TELEX.




2

Table of Contents

Chapter 1

GENCTAl DESCIPON «.vvieriersireriereesenerersstastsaesissessestssisesssemmsresnssonssesstrssssssassssastasesasessssrsssessseessenssserssnaess 171

Specifications BTR-ZO0........ st crrttransse s s e setssssessssssrassasssa s st aosunaenssvrsn ansnaesass s enssaessasssnses 1-1

Controls and CONNECLIONS .........cocvieecericeeerrererrestaessearseesssssssssssrsssseersesrnsessssas sassssssssssssessssssassssserseserarsnaes 1-2
FLONE PANEL ... seettv s e vere e reeven e s aesa s ann e s sa st sasbasar s snosnnmnsnussanssrssrssssassnstessmesrasns |70
REAT PANEL e vvveereerrevereissseteesesrvmsetrosseseessssntsnsvssmsnenrsoessersrassnrasssssssinssssessorensssesssnnsnnes sorsassess sasesssssnse 1-5

Chapter 2 - Identification of Circuit Board Revision and Version

AUAI0 BOATAS ettt e cr e se s e sm e sb e s e ae smesem e e ma e ot snsa et e e sarbermenas 2-1
T AT T T o U 2-2
TranSMIL BOAIU. ..coouiiuricii ettt et b e s e bbb sk as s bbb brb s can bbb ab s naans 2-3

Chapter 3 - Transmit, Receive & Audio Circuit Boards _
BTR-200 Instrument Disassembly ..o etrasrat ettt a et e 3-1
TEANSITEL BOATU. .. couveeerveeveesierreeer e eerer s et aesssesssesssasaseetaasssesssanse rmebassssteassantassss sabasessss ssss st s osmesessassestsessbess 3-2
CrCUIL DOSCIIPIION .....cvtice v erieee e e serersse s e s s seee st esrrsse s rraesasesasasnaesseessessoneesmnessosnssnns sesnansnssansnssrnnesrssns 3-2
Alignment Procedure .. eeeeretrresarenseearierraattastasaetaabeasnranssasaran s rernaeannaansassnranreras 370
Voltage Tables - Transmlt Board (878521) .......................................................................................... 3-3
PCB Transmit Assembly (878521- *)(Paﬁs LUSE) vveveeriieeiescerenneerrenrssrrs e rsrnnnr s v ssansssesnsnassaereresensnnneres 3-7
Receive Board............. et etesteiaeeseestesaeetmesbeeemtramasstareesaasteansiasessaatennrerssrrsseeasassressranoas 37O
Circuit Dcscnptlon (PCB 707 14000) ................................................................................................... 3-9
Circuit Description (PCB 750309)) ...ovvrreeecicrireerencnescctssetnesnssssessessnnssrsssssstssmssesserassssassassersnesssns or 3-9
AlIgNMENE PrOCEAUIE ...ttt e er s s s s s s e sa e 3-10
Receive Board (TOTLIA000) ....ocvrveeerieerecieeieeiieaeccseceie e s vses s snesasssastasaesbsssssnsonssossneernsssnssassassns 3-10
EqQuipment REQUITE ....c.coocereei ettt cncrnmrre s s e s sacnee sn e smeasesaaenennesmasonsroesas 3-10
Receive Board (750300) ... crrenrr s s e s ss st e eeesecans s s mnersmnmnssnsnnssassassesnsanes 31 ]
EQUIpment REQUITEA ...t e r st e st e et es b e e s e s s snes s e s ananssneseeas 3-11
Voltage Tables - Receive Board (707 14000) ...................................................................................... 3-14
Voltage Tables - Receive Board (T50309)......o e neteieee e seeeaesasse st s s sremsesnsanas 3-15
PCB Receive Asscmbly 878522% (Parts LiST)...cvivreeceerirererercieeecteseeme s eeneneseessnssesensssnsssssnsossoseenn 3-21
PCB Receive Assembly 878662* (Parts LlSt) .................................................................................... 3-24
Audio Board... rrerernn reeetensteramteastvReresnaTsresrnes s te s veeraeaestateannnasesasrtrnestesserssrnsenasersassercrnerars I N
Audio Board ClI’(..ull Descrlptlon reetbrate anestresteinebanesa e seseabe e s se s rneneret s a s anaenn et et annsansnnnneensensens DT
Microphone AMPLIICT..... oo st rer e e b e sa s s b s b s s s e snanaronnas 3-27
Auxiliary IDPUL AMPIITICE c.eeeeieieeireer ettt s e s b e e e sams st v e 3-27
INEETCOIE DITEVEI ...t eeereeeriecestreei e eetesst e s cetear it st e s sass st et e e nn e e sres srsest st es nessnansansseanerennsroneans 3-27
INEEICOIM INPUL.cvriecrereie e siesee st cer e sr e eat s b e et s e asseaacrensmnssassassrsensesnavaseneesensnasnes 3-28
Headset and Speaker AMPIFICTS ...ooeivviii et s v ara e 3-28
Transmit Mixer and Filter .........ooovoeeceieecerene etettetasreerereeseeteetetebeatantesaseetesatre s aasansasserarearenrans 3-28
AUKITATY QULPUL ceeverieieetciete s ereee e e e o e e e st se ot et ea sh st st b s st baoabo b s ben e sassassneasass anrassoas 3-28
Remote Transmit CHOUL.....cvivereteeec et cieiennieesc s eemtaeecre e seesemrsnss e se s nnessres saoeasananenerasecreneen 3-28
POWET SUPPLY o eereeeeieeeet et res e s n st e e st e seseesa e e st e sessssae e e sons s sesonsensestssesssrcarsonsans 3-28
AlLZNMENE PrOCEAULE ..ot et et s bbbt sreebe s e sa st an 3-29
Equipment REGUITED .......ooiiieeree et st i er s st es s e s st ams b 3-29




Page

Chapter 3 - Transmit, Receive & Audio Circuit Boards (Continued)

AUIO BOATU et ettt e e e e v et vt e et e e e e e ase e em e mm e vete et aeees e anmmaaas Continued
PCB Audio Assembly (878520) Versions [ thru 6 (Parts LISt} eeveoeeeeeeeeceee e, 3-45
Display Board .. 3-48

PCB Display 878519 (P'lrtg Lmt%) BRSO RSO PO U PO ORISR SUTSURURRPUOPOPPRRP: & 1.1

15
16
17A
178
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34

List of Illustrations

Description Page
Headset XER CONnector WINNE ..ovvevvreeve v v srreeesssaasesnes sressnaas 1-2
Front Pancl-BTR2O0.......cociiviiieeeiiieiieir et cvtervissenvetnvessseneessesis eseess s snesnesasassnans 1-3
Rear Panel - BTR-200 ..ottt e see e e 1-4
Location of Rev Level for Versions | and 2 {Audio Board) ... 2-1
Location of Rev Level for Versions 3 thru 6 (Audio Board) ......o.ocvveevvevviicecesceeeee 2-1
Location of Rev Level for Versions [ and 2 (Receive Board) .o cciveeenninnn 2-2
Lacation of Rev Level for Versions | and 2 (Transmit Board}......oeeeeeveviccevrvencrnnes 2-3
Exploded View - BTR-200 .....oooeeee ettt b s sr et 2-4
Transmit Board Compenent Layout (Foil Side) .o 3-4
Transmit Board Compenent Layout (Component Side) ...eoceoieceeiiieeierecreieeen 34
Schematic Diagram Transmit Board - Version ... 3-5
Schematic Diagram Transmit Board - Version 2.........eovveiieciiiinrenie e ceceerceveeerenes 3-6
Schematic Diagram Receive Board ... crceceeecerc e 3-16
Reeeive Board Component Layout {Component Side)

Versions 1 and 2 (70714000).... S UUUSUURIUUITG =3 I |
Schematic Diagram Receive BOdld Vmsmn 2 (?50’309) ......................................... 3-18
Receive Board Component Layout (Component Side) Version l..........ocvceeeeinens 3-19
Receive Board Component Layout (Foil S1Ae).vvvvvrrrveerceeieeieiieecie e 3-19
Receive Board Component Layout (Component Side) Version 2 (750309)............ 3-19
Schematic Diagram Receive Board Version 1 (750309) ... 3-20
Block Diagram Versions [ and 2Z......oveovvvevoreniieicrcrie s sevsnsesnaessenaecrassessesnens 3-31
Block Diagram Versions 3 thru 6................ ererersrisininnaas 3-32
Audio Board Component Layout (Compon{,nt Slde) Versmns land 2 .................... 3-33
Audio Board Component Layout (Foil SAe}....cooricrei e 3234
Schematic Diagram Audio Board Version 1 ..o cecvsceveeve e 3-35
Schematic Diagram Audio Board Version 2 ....cvvevvveveeeieiieicceee v 3-36
Details of Board Differences Between Versions J and 2 .....ovvvvevveveniccvcnnenene 3237
Details of Board Difference in Versions 3,4, 5, 80A Oaervveveeeevvvieiseeieiicieere s veeneen 3-38
Audio Board Component Layout (Component Side) Version 6

with Detailed Arcas Showing Differcnces of Versions 3,4, 5, and 6 ............... 3-39
Audio Board Component Layout (Foil Side) Version 6........oceeeveevvveiceinciccvveens 3-40
Schematic Diagram Audio Board Version 3 .....cooeiieiiiieiiieeeie e 341
Schematic Diagram Audio Board Version 4 .........coveovvi vt 3-42
Schematic Diagram Audio Board Version 5 ...t vesvvensve s 3-43
Schematic Diagram Audio Board VOrsion 6 .....cceevecrenieioiet e e 3-44
Display Board Component Layout (FOil SIde) ....oovrvveeeiveei v 3-48
Display Board Component Layout (Component Side) ....ooveevvvevorvivevvereecrccicenns 3-48

-{i-



CHAPTER 1

GENERAL DESCRIPTION

The BTR-200 is a base station which communi-
cates with up to four portable units simultancously,
in full duplex. It may be used alone with a headset
or interfaced to other equipment such as a
hardwired intercom system,
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CONTROLS and CONNECTIONS
FRONT PANEL (Refer to Figure 2)

Power ON/OFF Switch: Push this switch once to
turn power ON; push it again to turn the power
OFE

Power ON Indicator: The Power ON Indicator is
illuminated when the Power ON/OFF Switch is
pushed in the ON Position. It remains illuminated
while the Transceiver is on.

Local Headset Connector: 4 Pin XLR Conncctor
for Input/Output. The headset jack will accept 6
different Telex Model Headsets. Compatible with
other intercom headsets with four pin XLR connec-
tors that are wired as shown in Figure 1.

MICROPHONE
GROUND
O O
BALANCED
1 4 — AUDIO
auTt
o O
2 3
MICROPHONE
AUDIO
Figure 1

Headset XL.R Connector Wiring

Local Headset Volume: Adjusts volume to Local
Headset. DOES NOT AFFECT MICROPHONE
GAIN.

Mic On-Push-to-Talk/Lock-to-Talk Switch:
Enables the local headset microphone audio func-
tion. NOTE: DOES NOT control base station RF
transmit.

Local Push-fo-Talk Indicator: Will be il-
luminated whenever the talk function is on.

Local Microphone Gain Control and Over-
modulation Indicator: A screwdriver adjustable
control is provided to control the input level of the
local headset mic. This input is protected from
overloads by means of a gain compressor whose
operation is signaled by the gain LED indicator.

Portable Enable Switches and Indicators: When
in the "IN" position, the Enable switches allow the
user of the corresponding portable unit to be heard
by others connected to the system. When in the
*OQUT" pesition, the respective portable will be
muted, but this portahle will still be able to hear all
other selected remotes and interfaces. The in-
dicators normally show the presence of a portable
transceiver in use on the channel corresponding to
that indicator,



INTERCOM INDICATOR

()

POWER ON - OFF SWITCH

- LOCAL HEADSET CONNECTOR

Lﬁl Portable Station Conrget ————1

27160-B-00+A

!_OCAL HEADSET VOLUME

BTR-200 I

i Headsel
* Gontrols — / o

Mlc 0n — Push Twice to Lalc

POWER ON
INDICATOR AUXILIARY ENABLE INDICATOR
PORTABLE CARRIER INDICATORS -
Headse! Ext Intercom  Aux Audio Pndable Sm:ms camer SIafus
Q @] )
ﬁ ( I_IL_J{L'IH 11 1r|J
Y‘

Valime

INTERCOM ENABLE SWITCH

/

ENABLE SWITCHES TO RECEIVE
PORTABLE TRANSMITTERS

AUXILIARY LEVEL CONTROL
AUXILIARY ENABLE SWITCH

INTERCOM LEVEL CONTROL

Figure 2

Front Panel-BTR20{)
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LOCAL MIC
OVERMODULATION
INDICATOR

LOCAL MIC GAIN CONTROL
LOCAL PUSH-TO-TALK INDICATOR

MIC ON PUSH-TO-TALK/
LOCK~TO-TALK SWITCH




27160-B-002-A

AUXILIARY OUTPUT CONNECTOR RECEIVE ANTENNA CONNECTOR

AUXILIARY INPUT CONNECTOR INTERCCM CONNECTORS

Transmit Antenna o o TELEX COMMUNICATIONS, INC. © Receive Antenna
Auxiliary Intercom Infercom FCC 1D, BSDRTR20)  MAGE IN §.S.A. \ =
Audio Input Inpui Loop-Thru
. Power
Auvxiliary Headset Mic Fransmit ack fain
Audic Quiput Dr@_] rﬂ:{ﬁ-_l L _JO
v gt Cont Off Remoie Speaker ACOCTV,
I mA
TRANSMITTER SWITCH POWER JACK
TRANSMIT ANTENNA HEADSET MiC SELECT SWITCH SPEAKER GAIN CONTROL
CONNECTOR
SPEAKER/LOCAL MONITOR (85N MIN.)
Figure 3

Rear Panel BTR-200
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Ext Intercom Switch, Level Control, and In-
dicator: This switch cnables the wired intcrcom
interface when "IN", and disables it when "OUT",
For RTS intercoms, the "IN" position is channel A
and the "OUT” position is channel B. A screwdriver
adjustable control is provided to control the input
level of the wired intercom.

Augxiliary Audio Enable Switch, Level Control,
and Indicator: The switch enables and disables the
Auxiliary interface when "IN" and "OUT", respec-
tively. The function of the level control here is the
same as that described for the intercom.

REAR PANEL (Refer to Figure 3)

Transmit Antenna Connector: Connect 5/8-wave
antenna (supplied) to this conncetor. Antenna color
should match connector dot on BTR-200.

Receive Antenna Connector: Connect 5/8-wave
antenna (supplied) to this connector. Antenna color
should match connector dot on BTR-2(X).

Transmit Switch: Slide switch that allows the
operator to select one of three transmit modes. In
the "OFF" position, the transmitter is always off.
This mode may be used if the base is functioning
solely as a monitor. In the "CONT" position, the
transmitter is always on. This continuous mode is
recommended over the "REMOTE" mode. In the
“REMOTE" position, the transmitter is enabled
only when one or more portables are active.

Headset Microphone Select Switch: This switch
allows the user to select either an Electret or
Dynamic mictophone. This switch is factory preset
to DYN Position.

NOTE: All Telex headsets that arc used with this
intercomn are dynamic {ype microphones.

Intercom Connectors: Connections to interface
the BTR-200 with a wired intercom system.

Auxiliary Output/Input Connectors: Can be
uscd for 2-way (four wire) input and output to the
BTR-200 or as a simplex input or output. Typical
uscs are 4 wire low level intercoms, tape recorders,
public address inputs or outputs, or when operating
two BTR-200 units simultaneously.

Power Jack: For external AC wall supply adaptor
(supplied) or any filtered 12 to 14 VDC/300 mA
source, or 13.0 VAC RMS/300 mA source.

Speaker Jack: Allows the user to connect an ex-
ternal speaker (8 chms minimum) to the unit.

Speaker Gain Control: Screwdriver adjustable.
Adjust the gain control clockwise to increase
specaker gain or counterclockwise to decrease
speaker gain.

NOTE: Leave sctting counterclockwise if no
speaker is attached.

1-5/1-6 Blank
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CHAPTER 2
IDENTIFICATION OF CIRCUIT BOARD
| REVISION AND VERSION

AUDIO BOARDS
Version 1 and 2 use Rcv A circuit boards. The This board is installed in the holes for C124 and
location for the Rev letter is shown below. Version C125 (scc below). Version 1 does not have this
2 contains a small circuit board with a swilch. See switchboard. For Rev C and higher, the location
Figure 4, for the Rev letter is shown in Figure 5.

AUDIO BOARD

RECEIVE BOARD

SWITCHBOARD

70723-000 REV A COMP \
I I | M B

Figure 4
Location of Rev Level for Versions 1 and 2

AUDIO BOARD

REV LEVEL LOCATED
p#——UNDER TRANSMIT
BOARD

pem———
T———

70723-000 REV C

TRANSMIT BOARD

L 1

Figure 5
Location of Rev Level for Versions 3 thru 6
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Rev C boards can be either Verion 3 or 4. The Rev D boards are all version 5.

differences are all parts values: Rev E boards are all version 6.
Rev B was not produced.

Version | R101 | R103 | R125 | R130 | R131 | R132 ; R133 | R154 | R162 | R168 | R170 | C133
3 82K | 82K | 62K | 1.5K | 1.5K | 1.5K | 1.5K | 5.6K | 9.1K | 68K | 68K | 10uF
4 200K | 200K | 4.7K | 4.7K | 47K | 47K | 4.7 | 82K | 39K | I5K | I0K | 22pF

RECEIVE BOARD

The BTR-200 uses one of two receive boards,

Y750309 COMP REV A
=]
om o 59 ma moni Fo a:o 0 9 nBK o Hgo o Pen 03 m eI
k‘gg"b kit m:?'”o ’ ﬁ;” NGs 5o 5 Bt T8 5% SHIELD
\' o: g’: g&{;s 28 ?M% °‘%&§§8E§°°3£383338 e ——— o 8o
L i e ‘*wzm izt ot oty s ™ Sl s nfnb = FEg
s ok ° °*°°" iﬂﬁ § Ci%o 8 3@” Her 2° o g% ? g ngﬁg% @ 5a° %, gﬁ ? °E oﬂﬁg _,?
) 2 R H
%, °:’. = ;00 ‘”‘53 °® sof SofIETHE 8238 g0 23mH ey 3o eneS
9 53 o s, onﬂnas“ g, oﬁs,ma%a e A LN B
2 QO £ 0 °F oy ED o oco g W ::E 8% o & aE go o
L' ! ] i 4 i
.00 o o@ E Ca 00@ oﬁ : L e o G Q o ?::g ¢ noog ﬁﬂg
oo‘&oo.oﬂ 8. ﬂo“ a Q:u“‘” o ag SECHSR £ b e e
— ﬁq a uoﬂva“ g H ER o o::ﬂ'ﬁ& ogo
70714-000 ,
COMP SIDE
REV A

Figure 6
Location of Rev Level for Versions 1 and 2

Early production units came with 70714000, and 750309 Rev A boards are version .
750309 was installed in later units. 70714000
came in (wo versions that differed slightly (Sce 750309 Rev B and € boards are version 2,

Lable below):
Some early version 1 boards did not have a shield

Version 2 was built only with Rev C boards. aver the oscillator section..

Version 1 was built with Rev A, B, or C boards.
The different revisions on this board were manufac-
turing changes that did not change the schematic.

70714000 R327 R345 R363 R381 VR302 VR304 VR306 VR308
Version

1 4.7K 47K 47K 47K 1K 10K 10K 10K

2 10K 10K 10K 10K 20K 20K 20K 20K

2-2
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TRANSMIT BOARD

or—°

® U

! FOFZA-DOD  FEV A [HDNP }

b i o s s i i i H
70724-000 REV A COMP /_

Location of Rev Level for Versions 1 and 2

Figure 7

All Rev A boards are version 1. Rev B boards may
be version 1 or 2:

Version R503 R521 C531
| 47K 10K 0033uF
2 15K 68K .001 uF
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32
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DETAIL A
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Figure 8
Exploded View - BTR-200

DETAIL A

DETAIL C

.

= / — B

] =

- | =
DETAIL B

Mechanical Parts

[tem No. | Part No. Description Qty Hem No. | Part No. Deseription Qty
1 878519 PCB, Display i s 53431005 | Switch Button, round 2
2 54460001 | Receptacle, crimp 5 20&721 {Not Used)
3 878520 PCB, Audio i 22 878517 Connector bracket 1
4 51847011 | Serew, #4-40 x 1/4", flathead 8 23 59908001 | Counnector, B4MDB Switcheraft H
5 878560 Wireset 1 24 150624-3 { Telex lubel 1
6 52264005 | Coaneclor Housing, 5 Pin t 25 8784393 | Fronl Panel 1
7 0086300 Copper strip, .343 x .005 AR 26 878430 Chassis i
3 g70011-1 | Fish Paper I 27 878521 Transmit Board |
9 50049003 | Lockwasher 16 28 51845091 | Screw, #6-32 x 3/16” 10
i0 51845038 | Screw, #4-40 x 1/4", pan head 8 29 878662 Receive Board 1
i 51847003 | Scrow, #2-30 » 1/8" flathead I 30 51845093 | Screw, #6-32 x 3/8" 6
2 450320 Standoff 8 31 51845035 | #4-40 x 3/16", pan head 7
i3 51856001 | Screw, plastite, #2-28 7 32 878431 Cover i
14 270229 Lag 2 33 {Not Used)
15 57722000 | Conneclor, antenna 2 34 51845074 | Screw, #6-32 x 144", pan head 8
] 450464-1 | Sprocket 1 35 557000 MNut, #6-32, hex I
17 450463-1 | Volume Contrel Knob i 36 500322 Screw, #6-32 x 3/8", hex head i
18 53431002 | Switch Bulton, rectangular 6 37 760386 Insuiator, Pre-impreg. {
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CHAPTER 3
TRANSMIT, RECEIVE & AUDIO CIRCUIT BOARDS

BTR-200 INSTRUMENT
DISASSEMBLY

1.

Remove 6 each #6 pan head phillips and 7 each
#14 head phillips screws and remove cover.
Refer to Figure 8.

Unsolder coax cables from transmit and receive
boards.

Unsolder 3 copper straps from receive board (if
present)

Remove transmit and receive boards. Early
versions are cquipped with snap-on nylon stan-
doffs and later versions are held with #4 pan
head phillips screws.

Remove ring nuts from the two RF connectors.

Remove the bex head nylon screw and nut
holding Q108 to the chassis.

Remove 8 each #4 flat head phillips screws
holding the four XLR connector housings to the
chassis. On some early versions, the upper
PEM nuts will be replaced with nuts and lock-
washers.

Using an XLR toel or small flat bladed
screwdriver, unlock the XLR housings by turn-
ing the locking screw counterclockwise. Then
remove the XLR housings by pulling them to
the rear.

3-1

10.

11.

12.

13.

14,

I5.

Unplug the cable harness at P114 and the two
ribbon cables at P102 and P103.

Remove 10 each #6 pan head phillips screws
holding the circuit board to the chassis.

Slide the circuit board forward and lift up and
out from the rcar.

Remove 8 cach #6 pan head phillips screws
holding front panel to chassis.

Remove 2 each #4 pan head phillips screws
holding headset connector bracket to chassis
and remove front panel.

Remove 7 each phillips screws holding front
circuit board to front panel and remove circuit
board. NOTE: When refiiting this circuit
board the volume control en the front panel
must hc positioned so that the pins and slots
mate propcrly.

Reassembly is the reverse of these procedures.



TRANSMIT BOARD

CIRCUIT DESCRIPTION

US0IC is an amplifier whose gain is controlled by
the level of audio entering the rectifier at pin 16.
As the level here increases, the gain is decreased
and this results in a 2:1 compression characteristic.
Pre-emphasis is added by US01B. R504, R505,
and C508 set thisat 115uS. C531 rolls the response
off above 10 KHz to further attenuate the 20 KHz
call signal {see Audio Board Circuit Description).
Q501 is a Colpitts oscillator with the collector
tuned to the third harmonic. T501, VVC50I1 and
VVC502 are added in series with the crystal to
allow frequency modulation of the oscillator. The
oscillator is operated 10 KHz below the series
resonant point of the crystal. This improves
linearity at the expense of some stability. Q502 isa
tripler and Q503 i1s a straight through amplifier.
The carrier frequency is thus nine times the crystal.
(529, C530 and L503 function as a low pass filter
and matching network,

ALIGNMENT PROCEDURE

EQUIPMENT REQUIRED:

[} RF POWER METER
[0 FREQUENCY COUNTER
[} pC VOLTMETER

Connect the RF power meter and frequency
counter to the Transmit Antenna jack. Make
sure the Transmit switch on the rear panel is set
the the Cont position.

Adjust T502, TS03, TS504, VC501, and VC502
for maximum power. Note: If adjustments are
severly out of alignment and no output can be
obtained, it may be necessary to first adjust
T502 and T503 for maximum DC voltage at the
emitter of Q502. Then adjust T504 for maxi-
mum DC voltage at the emitter of Q503. Now
adjust VC501 and VC502 for maximum power.

Adjust T501 for the correct frequency:

Y501 Marking Frequency

154T570 154,570

1771800 177.800

183T730 183.730

4.

Repeat Steps 2 and 3 as necessary.

Deviation will be adjusted in the audic board
alignment.



Voltage Tables - Transmit Board (878521)

)
|
: DEVICE PIN NUMBER
200 19 | 18 17 | 16 | 15 | 14 | 13 | 12 | 11 Uso1
5 125 25| I
U501
1121345 |6| 718|910 1
PIN NUMBER
Q501, Q502 Q503
DEVICE E B C
Q501 1.88 2.44 10
() Q502 0.78 0.66 9.7
N 0503 121 | 026 9.5 o £
E B

3-3
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Figure 9
Transmit Board Component Layout (Foil Side)
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Figure 10
Transmit Board Component Layout {(Component Side)
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FREQUENCY DEPENDENT COMPONENTS TABLE

FREQUENCY | C516 | C519 | C520 | ©523 | €524 | C529

€530 | T501
154.570 MHZ | 27PF | 39PF |100PF | 18PF | J3FF | 68PF | 20PF | —000
177.800 MHZ | 22PF | 30PF | 75PF | 12PF | 27PF | 47PF | 15PF | —002
183.730 MHZ | 22PF | 30PF | 75PF | 12PF | 24PF | 47PF | 15PF | —002

Figure 11
Schematic Diagram Transmit Board - Version 1
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FREQUENCY | C516
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30PF | 75PF | 12PF
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154.57C MHZ | 27PF
177.800 MHZ | 22PF
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Figure 12
Schematic Diagram Transmit Board - Version 2
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PCB Transmit Assembly (878521-%)

Ref No. Description Part No. Ref No. Description Par{ No,
PCB500 PCB Transinit 70724000 Coils
Capacitors TSDI? , Coil 52978000
o o T501" Coil 52978002
All capacitors in microfarads unless noted, T502, T503 Coil 52979000
Ref No, Description Part No, TS{M[ 2 Coil 52977003
L5017 Coil, Air Wound 63725000
C501 Electrolytic, 100 51821524 Lso1® Coil, Alr Wound 63725005
C502-C504 | Blectrolytic, 1 51821106 150212 Coil, Air Wound 63725000
505 Electrolytic, 4.7 51821109 Lso2* Coil, Air Wound 63725005
C506 Ceramic, 108 pF 33693019 Ls03l? Coil, Alr Wound 63725000
C507 Llectrolytic, 1 51821106 15033 Coil, Air Wound 63725005
C508 Film, poly, .01 52719007 Crvstal
C509-C510 | Elcetrolytic, 4.7 51821109 ysae
C511 Electrolytic, 10 52723008 Y501} Crystal, 177.800 MHz 52989120
C512 Ceramic, .01 52676107 Y5012 Crystal, 183,730 MHz 52989214
C513 Ceramic, 100 pF 35693019 ys01® Crystal, 154.570 MHz. 52989100
514 Ceramic, TC, 47 p¥ 52713002
(’\5 151 ) Ccramic, 'IC, 6% PF 52713003 All msisl.ors_ in ohms, 1/8 ‘Wntt, 5%, uniess noted,
C516 Ceramic, 22 pb 35693011 '
' to
C516° Ceramic, 27 pF 35693012 Resistors
C517 Ceramic, .01 52676107 R501, R502 30K 52154025
C518 Ceramic, 1.5 pF 35693047 R503 47K (Version 1} 52154044
51912 Ceramic, 30 pf 35693046 R503 15K (Version 2) 52154032
csi193 Cerainic, 39 pf 35693014 R504 16K 32154036
5201 Ceramic, 75 pF 35693061 R505 15K 52154056
cs20® Ceramic, 100 pF 35693019 R306-R508 47K 52154020
521 Ceramie, 100 pF 35693019 R509, R510 10K 52154036
522 Ceramie, 001 526761G] R5t1 820 52154062
cs23l? Ceramic, 12 pF 35693008 R512 47 52154092
cs233 Ceramic, 18 pF 35693010 R513 47K 52154020
524! Ceramic, 27 pF 35693012 R5H4 50K 52154042
C524° Ceramic, 24 pF 35693060 R515 100 52154084
524> Ceramic, 33 pF 35693013 R516 47 52154092
<528 Ceramic, 001 52676101 R517 32K 32154038
526 Ceramic, 100 pF 35693019 R518 470 52154068
<527 Ceramic, 3.3 pE 35693002 R519 56 52154090
528 Ceramic, 100 pF 35693019 R520 47 52154002
c529;‘2 Ceramic, 47 pF 35693015 R52] IOK (Vorsion 1) 52154036
(‘,529l Ceramic, 68 pF 35693017 R321 68K {Version 2) 52154016
cs3ol? Ceramic, 15 pF 35693009 R522 10K 52154036
C530° Ceramic, 20 pF 35693048 PR
€531 Cerarnic, 0033 (Version 1) 52719004 onneetor
C531 Ceramic, .001 (Version 2} 52676101 P32 Header, 3 pin 670062
Variable Capacifors
V{501, VC502| Variable Capacitor 35837007
Transistors
Q501, Q502 Transistor, 2N5770 54689000
Q503 Transistor, MPS-901
Integrated Circuits
U501 IC, NE575N 53277003
U502 1C, 718L05 54680005
Diodes
VVC501 Diode, MV2108 58675000 878521~
VVC502 Dicde, MV2108 58675000 Frequency *Dash No. Reference No.,
Variable Resistor 177.800 MHz -i77
VR501 5K Variable resistor 57148068 183.730 MHz -183 p A
154,570 MHz -154

3-7/3-8 Blank




RECEIVE BOARD

CIRCUIT DESCRIPTION

PCB 70714000

This unit is a four channel single conversion
receiver consisting of one front end and four LE
strips. Signals entering the board procced through
3 tuned circuits, Q301, and 3 more tuned circuits
to the mixer. MX301 is a doubly balanced diode
mixer and receives +7 dBm from the oscillator.
Q302 is a Colpitts oscillator with the collector
tuned to the second harmonic. Y301 operates on
the fifth overtone with C319 and L308 acting as
mode suppressor. L310 is used to sct the oscillator
on frequency. From the mixer the signal continues
through a broadband filter to line driver Q303.
VR309 is uscd to set the collector current to 20 mA.
Q303 drives the four LE strips, beginning with
crystal filters FLL301-FL308. The four LE. strips
are the same cxcept for component values. Also,
the 10.7 MHz LF substitutes a ceramic filter for
two tuned circuits. For the remainder of the
description the parts in the 10.7 MHz LE will be
referred to. The LE signal is amplified by Q304 and
U301A, and limited and detected by U30IB.
U301B contains a quadrature detector which is
tuned by T309. Squelch is of the amplitude
type, the D.C. voltage at pin 5 of U301 varying in
proportion to the signal strength. With no signal
U302 pin 1 is low and the audio outputis squelched.
When the received signal causes the voltage at pin
3 of U302 to exceed that of pin 2 of U302, pin 1
gocs high and the squelch opens. VR301 sets the
threshold at pin 2 and thus the squelch. R320
provides hysteresis. Q305 is used to drive the LED
on the front pancl. From U301 the audio is
amplified by U303A. R389, R328 and C354 sct
the de-emphasis at [15uS. VR302 is uscd to com-
pensate for variations in detector output level.
U303B is a 3 pole Butterworth low pass filler with
a cutoff frequency of 10 KHz.
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PCB 750309

This unit is a four channel dual conversion receiver
consisting of one front end and four LE strips.
Signals entering the board proceed through 3 tuned
circuits, Q301, and thrce more tuned circuits to the
mixer. HY301 is a doubly balanced diode mixer
and receives +7 dBm from the oscillator. Q302 is
a Colpitts oscillator with the collector tuned to the
second harmonic on version 1 boards and the third
harmonic on version 2. Y301 opcrates on the fifth
overtone with C311 and 1.308 acting as mode sup-
pressor. 1307 is used to set the oscillator on {re-
quency. From the mixer the signal continucs
through Q303 to filter drivers Q320, Q370, Q420
and Q470. On version | boards the signal is rcsis-
tively coupled to the filters. On version 2 boards it
is inductively covpled. The four LE strips are the
same¢ cxcept for component values. For the
remainder of the description the parts in the 10.7
MHz LE will be referred to. U320A mixes the
incoming signal with a 10.245 MHz oscillator to
produce the second LE of 455 KHz. (The other
three oscillators operate at 455 KHz above their
respective input frequencies). U320B contains a
Iimiter and guadrature detector, which is tuned by
L322. U320C functions as a 94 KHz bandpass
filter for opcrating the squelch. With. no signal a
large amount of noise is present at U320 pin 13 and
a portion of this is rectificd by Q321. If the emitter
rises above .7V U320D clamps pin 16 to ground,
muting the audio, and drives pin 15 low, extin-
guishing the LED on the front panel via Q322.
When a signal is received, the noise at U320 pin 13
drops and lowers the voltage at the emitter of Q321,
releasing the audio clamp and lighting the front
pancl LED. Since the LED current flows through
R331, the voltage drop acts on Q321 and provides
hysteresis.  VR321 adjusts not only the noise
amplitude deltvered to Q321 but also the D.C. bias,
and is used to set the squelch at | microvelt. From
U320 the andio is buffered and filtered hy U321,
R328, C335, and VR320 set the de-emphasis at
[15uS. U321Ais a three pole Butterworth low pass
filter with a cutoff frequency of 10 KHz.




ALIGNMENT PROCEDURE
Receive Board - 70714000

Equipment Required:

[] Signal Generator

[] Sensitive RF Voltmeter
[1 DC Volimeter

] AF Voltmeter

11

12.

13.

Place the RF voltmeter probe tip inside the top
of L304.

Adjust VC304 for a peak indication,

Adjust VC305 for a null indication.

1. Connect the signal generator to the Receive 14. Adjust VC306 for a peak indication.
Antenna jack. Set the deviation at £ 3 KHz at
1 KHz. Refer to the frequency chart below. 15. Place the RF voltmeter probe tip on the collec-
Look at the marking on the Y301 and set the tor of Q303 and adjust T301, T302, and T303
generator to the corresponding ALIGN fre- for a peak indication.
quency.
Y301 Align CH1 CH2 CH3 CH4
Marking
171R905 170.705 171.905 [71.045 170.245 169.505
207R800 206.900 207.800 207.425 206.800 206.000
213R800 212.900 213.800 213.425 212.800 212.000
2. Adjust VR309 for 0.44 VDC across R312, 16. In the following alignment, unless otherwise
directed, adjust the signal generator output
3. Place the RF voltemter probe tip inside the top level to maintain a DC voltage of between | and
ol L307 and adjust VC307 for a peck indica- 1.5 volts.
tion.
17. Set the signal generator to the channel 1 fre-
4. Set the RF voltmeter to its most sensitive scale quency.
without stray pickup.
18. Adjust T304, T305, and T308 for maximum
5. Place the RF voltmeter probe tip inside the top DC voltage at pin 5 of U3(1.
of L301.
19. Set the signal generator output to [ mV and
6. Increase the signal generator output level until adjust T309 for maximum audio at pin 7 of
the RF voltmeter indication just begins to rise. U303.
7. When adjusting, reduce the signal generator 20. Adjust VR302 for 140 mV of audio at pin 7 of
output rather then reducing the RF volimeter U303.
sensitivily.
21. Sct the signal generator output to 1 UV and
8. Adjust VC301 for a peak indication. adjust VR301 to just extinguish the number |
LED on the front panel
9. Adjust VC302 for a null indication.

10. Adjust VC303 for a peak indication.

22.

Set the signal generator to the channel 2 fre-
quency.




BN

23.

24.

25.

26.

27.

28.

29.

Adjust T310, T311, T312, T313, and T314 for
maximum DC voltage at pin 5 of U304.

Set the signal generator output to 1 mV and
adjust T315 for maximum audio at pin 7 of
U305.

Adjust VR304 for 140 mV of andio at pin 7 of
U30s.

Set the signal generator output to 1 UV and
adjust VR303 to just extinguish thc nuomber 2
LED on the front panel.

Set the signal gencrator to the channel 3 fre-
quency.

Adjust T316, T317, T318, T319, and T320 for
maximum DC voltage at pin 5 of U306.

Set the signal generator output to 1 mV and
adjust T321 for maximum audio at pin 7 of
U307.

30. Adjust VR306 for 140 mV of audio at pin 7 of

U307.

31. Set the signal generator output to 1 4V and

adjust VR305 to just extinguish the number 3
LED on the front panel.

32. Set the signal generator to the channel 4 fre-

quency.

33. Adjust T322, T323, T324, T325 and T326 for

maximum DC voltage at pin 5 of U309.

34. Sct the signal generator output to 1 mV and

adjust T327 for maximum audio at pin 7 of
U310.

35. Adjust VR308 for 140 mV of audio at pin 7 of

U310.

36. Sct the signal gencrator output to 1 PV and

adjust VR307 to just extinguish the number 4
LED on the front panel.

Receive Board - 750309

Equipment Required: |

[1 Signal Generator

[] Sensitive RF Voltmeter

[ Audio Distortion Mcter

[J Spectrum Analyzer or VHF
Monitor

[] AF Voltmeter

[ SINAD Meter

LA Version 1: Place the RF voltmeter probe tip

inside the top of L309 and adjust VC307 for a
peak indication.

IB Version 2: Place the RF voltmeter probe tip

inside the top of L313 and adjust VC307 and
V(308 for a peak indication.

. Connect the signal generator to a short piece of

wite and set it to the oscillator frequency as
shown in the chart below:

. Using either a spectrum analyzer or a VHF

monitor, adjust L307 for a zcro beat.

Y301 Oscillator CH1 CH2 CH3 CH 4
Marking
171 R905 182.605 171.905 171.045 170.245 [69.505
207 R80O 218.5 207.800 207.425 206.800 206.000
213 R800O 224.5 213.800 213.425 212.800 212.000
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10A.

10B.

11

12.

16.

17A.

17B.

19.

Connect the signal generator to the Receive
Antenna jack. Set the deviation to 3 KHz at
1 KHz. Referto the chart and select the channel
3 frequency.

. Connect the AF volimelter, distortion meler, and

SINAD meter to U421 pin 1.
Adjust VR421 o maximum counterclockwise.

Adjust VC301, VC302, VC303, V(C304,
VC305 and VC306 for best SINAD,

Increase signal generator output to [ mV.
Adjust L422 for maximum audio.

Version 1: AdjustL421 and L422 for minimum
distortion,

Version 2: Adjusut L421, 1422 and L423 for
minimum distortion.

Adjust VR420 for 140 mV of audio.

Set the signal generator output to 1 UV,

. Adjust VR421 fully clockwise, then turn it

counterclockwise unlil the number 3 LED on
the front panel just comes on.

. Set the signal generator to the channel 1 fre-

quency and increase the output to [ mV.

. Move the audio hook up to U321 pin I.

Adjust L322 for maximum audio.

Version 1; Adjust L321 and L322 for minimum
distortion,

Version 2: Adjust L321, L322, and L323 for
minimum distortion.

. Adjust VR320 for [40 mV of audio.

Set the signal gencrator output to | V.

244,

24B,

31A.

31B.
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20.

21.

22,

23.

25.

26.

28.

29.

30.

32,

33.

34.

Adjust VR321 fully clockwise, then turn it
counterclockwise until the number I LED on
the front panel just comes on.

Set the signal generator to the channel 2 fre-
quency and increase the output to 1 mV.

Move the audio hook up to U371 pin .
Adjust L372 for maximum audio.

Version 1: Adjust L3711 and 1.372 for minimum
distortion.

Version 2: Adjust L371, L372, and L373 for
minimum distortion.

Adjust VR370 for 140 mV of audio.

Set the signal generator output to [ V.

. Adjust VR371 fully clockwise, then turn it

counterclockwise until the number 2 LED on
the front panel just comes on.

Set the signal generator to the channel 4 fre-
quency and increase the output to | mV.

Move the audio hook up to U471 pin I.
Adjust L472 for maximum audio.

Version 1: Adjust L4711 and L472 for minimum
distortion.

Version 2: Adjust L471, L472, and L473 for
minimum distortion.

Adjust VR470 for 140 mV ol audio.
Set the signal generator output to 1 ULV,
Adjust VR47I fully clockwise, then turn it

counterclockwise until the number 4 LED on
the front pancl just comes on.



NOTES:
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Voltage Tables - Receive Board (70714000)

Gl
5 DEVICE| Gl S G2 D
@ Q301 Q301 0 1.58 158 | 8.68
D 62
DEVICE E B C
Q302 2.54 33 8.56
0303 44 1.23 42
Q304, Q306,| 2.63 1.89 1.08
Q308, Q310
Q305, Q307, 0 0 10 NO SIGNAL
__Q_?’Oc)’ S 734 10 | UNSQUELCHED
BEVICE PIN NUMBER
16 | 15| 14| 13121110/ 9
30l | 158|158 161| 0 |150]|1.59] 1.50] 1.73
U304 NO
U306 : iy 2] SIGNAL
U309 |158| 0 |005|609|021 207184344
1 2|3 ais|e6]| 7| 8
PIN NUMBER
BEVICE PIN NUMBER
16|15 |14 | 13|12 1110/ 09
usolr |iss|158|161| o |159] 159159173 U3, %g?];’ U306,
U304 ImV
U306 -~ . : RF
Uz | 158| o | 735609334207 1.84|3.44 IN
11213 a]ls |6 |78
PIN NUMBER
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Voltage Tables - Receive Board (70714000) Continued

Voltage Tables - Receive Board (750309) Continued

pEvice |_PIN NUMBER pEVICE | PN NUMBER
8 7.16|s5 817165
w3 |10 515 10 |005| 1
U305 U302 NO
U307 U308 SIGNAL
st {515i(5]|o0 0.05 21 0 U302, U303, U305
¥ ] »
U307, U308, U310
11213 4 12134
PIN NUMBER PIN NUMBER
Voltage Tables - Receive Board (750309)
1303 DEVICE |[VERSION| G |G2 | D | §

~NOTE: If this part is
absent, then surface

3-15

DEVICE PIN NUMBER |
18117 16 |15 | 14 | 13 ] 12| 11 10
U320 0 |0.7912.57 U320, U370, U420,
U370 NO U470
U420 o . e SIGNAL
U470 | 10 1938|926} 10 | 11| 1111 10 |59
1234|567 ]8]09
PIN NUMBER '
DEVICE PIN NUMBER ;
18117 (16 |15 |14 | 13 | 12:| 11 | 10
U320 0 | 0 [9341036]257 ?
U370 7 | :
1420 UNSQUELCHED
U470 | 10 (9381926 10 { 1.1 (1.1 | 1.1 | 10 | 5.9
1123 lals|e6|7]8]09
PIN NUMBER

Q301 1 1 [922] 1
O mount part has been
installed on foil side, | Q301 2 1.8 8.8 10.36
Pad designations are
the same.
Q302, Q320, Q370,
DEVICE VERSION| E B C Q420, Q470
Q302 3.69 | 4.37
Q320, Q370, 1 1.05 | 1.76
420,Q470 08 | 1.54 c
Q321, Q371, 079 | 077 | 10 | NOSIGNAL 8
Q421, Q471
Q321, Q371, 035 | 08 | 94 |UNSQUELCHED| | Q321,Q322,Q371,
Q421, Q471 Q372, Q421, Q422,
Q471, Q472
Q322, Q372 079 | 0 10 NO SIGNAL
Q422, Q472
Q321, Q371, 867 | 934 94 UNSQUELCED c
) Q421, Q471 é’
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Figure 16
Receive Board Component Layout (Component Side)
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PCB Receive Assembly 878522-*

Refl No. Description Part No. Ref No. Description Part No.
PCB300/400 Printed Circuit Board, Receive 70714000 (3361I Ceramic, 390 pP 35693025
Ca—ttors CI62 Ceramic, 75 pF 35693061
P c362?? Ceramic, 82 pF 35693018
All capacitors In microfarads unless noted, C363; ) Cerarnic, 63 pF 35693017
C363% Ceramic, 75 pF 35693061
Ref No. Description Part No. C364; s Ceramic, 1 pI? 35693054
» t 1
cot! | Ceramic,5.6pF sseosood || | Coamia 390 35653014
C301% Ceramic, 4,7 pF 35693003 36523 Ceramic, 43 pP 35693070
C302, {Not Used) 366! Ceramic, 1 pF* 35603054
c303, Ceramic, B2 pl! 32007003 366> Cerammic, 1.1 pF 724772
C303™ Ccramlc, 5 pF 52007000 C367l Ceramic. 50 PP 35693049
C304, (Not Uscd) 3672 Ceramic, 56 pF 35693016
305, | Ceramic, .5 pR 32007000 C368 Coramic, 390 pF 35693025
€305 Coramic, 33 pF 32007012 €369-0372 | Ceramic, .01 52676107
€306 {Not Used) 37! Ceramic, 470 pF 35693026
C307, C308 Ceramic, 100 pP 35693019 373273 Coeramic, 560 pF 35693027
€309, C310 (Not Used) C374,C375 | Ceramic, 24 pF 35693060
311 Ceramic, 001 32676101 C376 Ceramic, 470 pF 35693026
C312, (Not Used) €377,¢378 | Ceramic, 01 52676107
a3, Coramic, 1.2 pl 52007009 cam Ceramic, 2.2 pF 35693000
313~ Ceramie, .33 pF 52007012 380! Ceramic, 39 pb 35693014
C314, {Not Used) 380> Ceramic, 43 pF 35693070
C315 Ceramic, 4.7 pF 35693003 C38l Cerarmic, .01 52676107
o C*‘-m‘i‘;i 2£JPFG) 35693000 382 Ceramic, .1 52676113
; ot Use - “crami = 356930
e317 Ceramic, 001 32676101 Craa Coramie, 01 52676107
C318 Ceramic, 56 pF 33633016 385 Hlectolytic, 10 52723008
C319 Ceramic, 47 pF 35693015 C386 Ceramic, 1500 pF 35693032
€320 Corartic, 4700 pF S2676105 387 Blectrolytic, 1 51821106
€321,C322 | Ceramic, 12 pF 35693008 €388 Poly Film, .0022 52719053
€323 Ceramic, 36 pi 35693078 389 Poly Film, .0056 52719068
€324 Ceramic, 9.1 pF 35693056 €390 Ceramic, 330 pF 35603024
C325 Ceramic, 10 pI* 35693007 €391 Ceramic, 01 52676107
C3 26, C327 CCI‘&I'ILEC, 01 52676107 C3921 Ceramic, 43 PF 35693070
C328 Ceramfc. 56 pF? 35693016 C3922‘3 Ceramic, 47 pR 35693015
€329 Ceramic, 470 Pf 35623026 393! Ceramic, 330 pF 35693024
C330 C‘cramgc, 82 pF ) 35693018 39323 Ceramic, 390 pF 15693025
C331 Ceramic, 100 p¥ 35693019 394 Ceramic, 68 pF 35693017
€332 (Not Used) 39423 Cerarmic, 75 pP 35693061
€333 Ceramic, 8.2 pF 35693006 395! Ceramic, 50 pP 35693049
3 342‘3 Ceram TC, 001 52676101 C3952,3 CCI’&]'ﬂiC, G2 pp 35693071
fgg‘; - Cefamz‘; (’t-zupp(l} 33693074 C396; . Cerainic, .82 pF 724771
. » b O 58 v Y H 5 :
337-C340 | Ceramic, 01 52676107 gggg 1 Coramic, 7 P ;: ; 52;33;;
341 Ceramie, 560 pF 35693027 C3972'3 Ceramic’ 30 pF 35693014
€344 Coramic, 470 pF 35693026 39827 Ceramic, | pF 35693054
€345,€346 | Ceramic, 01 $2676107 prosad Coramic. 43 pF 35693070
347 Ceramic, 2.2 plt 35693000 3992 Ceramic, 47 pP 35693015
€348 . Ceramic, 47 pl! 33693015 cao0! Cerarmic, 330 pF 35693024
C349 Cer&lnlc, 01 52070107 C4002,3 Ceramic, 390 plf 35693025
; ! 390 p :
€350 Ceramic, .1 32676113 C401.404 | Ceramic, .01 52676107
{2351 . Ceramic, [00 [)F 35693019 C405 1 Ceramic‘ 2390 p}; 35693025
€352 Ceramic, 01 32676107 cans™? Ceramic, 470 pl 35693026
353 ilcetrolytic, 10 52723008 ;
354 Cerainic, 1500 pl¥ 35693032
€355 Blectrolytic, | 51821106
€356 Poly Film, 0022 52719053 878522
C357 Poly Film, 0056 32719068 Frequency ¥Dash No. Reference No.
C358 Ceramic, 330 pF 35693024
€359 Ceramic, .01 52676107 169.505-171.905 MHz 71
C360; 5 Ceramic, 50 pF 35693049 206.000-207.800 Mliz -207 2
360 Ceramic, 56 pF 35603016 212.000.213 800 Miln o0
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PCB Receive Assembly 878522-* (Continued)

Ref No. Description Part No. Ref No. Description Part No.
C406; ) Ceramic, 20 pF 35693048 Intergrated Clrewits
: Ceramic, 24 pF 35693060
Ca? Coratnio, 20 pF 35693048 U301 IC, NES14 760375
40723 Coramic, 24 pF 35693060 U302 IC, LM393 53284000
Caog! Coramic, 330 pF 35653024 U303 IC, NE 5532AN 53205001
C408% Ceramic, 270 pI* 35693076 U304 IC, NEG614 760375
€409, C410 | Ceramic, .01 52676107 usos IC, NE 5332AN 53295001
411 Ceramic, 2.2 pF 35693000 U306 IC, NE§14 760373
calal Coramic, 36 pF 15693078 U307 IC, NE 5532AN 53295001
ca1223 Ceramic, 39 pF 35693014 308 IC, LM393 33284000
s 3P
Ca13 Ceramic, .01 52676107 U309 1C, NE6 L4 760375
C414 Ceramic, .1 59676113 3o IC, NE 5532AN 53295001
C415 Ceramic, 100 pIf 35693019 Potentiometers
C416 Ceramic, .01 52676107 .
ca17 Electolytic, 10 52773008 YR301 5K Potentiometer 57148008
C418 Ceramic, 1500 pF 35693032 VR302 20K Poten’tiometcr 57148071
C419 Electrolytic, 1 51821106 VR303 5K Potel)th:neler 57148068
C420 Poly Film, .0022 52719053 VR34 20K Potcn:tmmeter 57148071
C421 Poly Film, .0056 52719068 VR305 SK Potcntnqmelcr 57148068
C422 Ceramic, 330 pF 35603024 YR306 20K Potentiomoter 57148071
Cca73 Ceramie, .01 32676107 VR307 5K Potentiometer 57148008
C424! Ceramic, 39 pT’ 15693014 VR308 20K Potfantiomete_r 57148071
C424%3 Ceramic, 43 pF 35693070 VYR3IM 50K Variable Resistor 723091-1
0425; , Ceramic, 270 pF 35693076 Coils and Inductors
C425* Ceramic, 330 pF 35693024
c426! Ceramic, 62 pF’ 315693071 L301, 1.302 Coil, 2 /2T, 10 mm 724778
Ca26>? Ceramic, 68 pI¥ 35693017 L303 Coil, L 34T, 724771
c427' Ceramic, 43 pF 35693070 L303]’ Coil, 1 147, 724766
4273 Ceranic, 50 pF 35693049 L1304 Coil, 1 3/47, 124777
C428 Ceramic, .82 pl’ 724771 L304% Coil, 1 14T, 724766
Ca29! Ceramic, 30 pF 35693046 1.305 Coil, MC120 red wicase 724775
C4292‘3 Ceramic, 33 pF 35693013 L306| Coil, 1/4T red wicase 724765
C430 Ceramic, .82 pF 724771 1307 Coil, 1 3A4T, 724771
ca31! Ceramic, 39 pF 35693014 130727 Coil, | 1/4T, 724766
cq31%3 Ceramic, 43 pF 35653070 I.S(J'Ii%2 ; Inductor, .15 pEl 35689041
c432! Ceramic, 270 pF 35693076 L.308~ Incluctor, .1 pH 35689045
43223 Ceramic, 330 pF 35693024 1309 Indluctor, 1 m} 35689035
C433-C436 Ceramic, .01 52676107 L3 102 3 Coil, MC120 blue w/case 724767
C437; , Ceramic, 300 pF 35693025 L3110 Coil, MCE20 green wicuse 724769
g:ggl germn!c, 470 pF 35693026 Transistors
eramic, 18 pF 35693010
Ca38>? Ceramic, 20 pf 35693038 Q301 Transistor, NE 25137 760438
C439! Ceramic, 18 pFF 35693010 Q302, Q303 Transistor, MPS-901 760376
C439%3 Ceramic, 20 pf 35693038 Q304 Trausistor, MPS-3040 54734000
440 Ceramic, 270 pF 35693076 Q305 Transistor, MPS-3704 54712000
C441-C442 Ceramic, .01 52676107 Q306 Transistor, MPS-3640 54734000
Cd43 Ceramic, 2.2 pF 35693000 Q307 Transistor, MPS-3704 54712000
Ca44! Ceramic, 30 pIf 35693046 Q308 Transistor, MI’S-3640 54734000
C4d4*3 Ceramic, 33 pF 35693013 Q309 ‘I'ransistor, MPS-3704 54712000
Cads Ceramic, 01 52676107 Q310 Transistor, MI*S-3640 54734000
C446 Ceramic, .1 52676113 Q311 Transistor, MPS-3704 54712000
Ca47 Ceramic, 10D pF 35693019
C448 Ceramic, .01 52676107
C449 Electolytic, 10 52723008
C450 Ceramic, 1500 pI} 35693032
C451 Electrolytic, 1 51821106
C452 Poly Film, 0022 52719053 B878522-*
C453 Poly Filin, .0056 52719068
C454 Ceramic, 330 pF 35693024 Frequency *Pash No. Reference No.
V(C301-VC307| Capacilor, Variable 723086-4 169.505-171.905 MHz 171 |
206.000-207.800 Mz =207
212.000-213,800 MHz <213
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PCB Receive Assembly 878522-* (Continued)

Ref No. Description Part No. Ref No. Description Part No.
Crystals and Filters R351 L.5K 52154050
Cr.ystal Filter Insulator 450471 gggg, R354 ég{l){ ' gg giggé
MXB(I}l Mixer, ASK-1 160382 R355 1.5K 52154056
}."3{}13 Crystal, Receive, 213.800 MHz | 780089-3 R358 99K 52154028
PL3G3 Filter, 11.56 MHz Crystal T80087-4 R360 290K 52154004
FL303> Filter, 11.075 MHz Crystal 780087-7 rRIsLr363 | 10k 52154036
FL3061 Filter, 12.36 MHgz Crystal TRO0B7-5 R370 i .6]( 52154031
L3008 ! Filter, 13.1 MHz Crystal T80087-6 R375 IOK’ 52154036
FL309% Filter, SEE 10.7 MHz J red 52950001 R3T7 100K 52154012
Al resistors in ohms, 1/8 Watt, 5%, unless noied, R378 220K 52154004
. . R379-R3B1 10K 52154036
‘Reslstors R382 68K 521540146
R383-R385 10K 52154036
ggg; }f)(x gggiggg R386 22K 52154052
R303 130 52154081 R387-R390 10K 52154036
R304 10 52154108 Connectors
R305 1K 52154060
R306, R307 | 100 52154084 P301-P307 (Mot Used)
R3081 470 52154068 P30R:P311 3 Pin Header 670062
R308%* 180 52154078 P312 _(Not Used)
R309-R3I1 | 10K 52154036 313 3 Pin Header 670062
R3i2 22 52154100 Transformers
R313 24G 52154075
R314 47K 52154044 T301-T303 Transformer 724770
R315 15K 52154056 T304, T305 Transformer 724774
R316 16K 52154031 T306, 1367 {Not Used)
R317 290 52154076 T308-T324 Transformer 724774
R318 330 52154072 Diodes
R319 LSK 52154056
R320 10M, 1/4 walt 52154185 D301-D304 Dode, 1N4148 52228000
R321 10K 52154036
R322 22K 52154028
R323 00K 52154012
R324 220K 52154004
R325-R327 10K 52154036
R328 68K 52154016
R320-R331 {0K 52154034
R332 47K 52154044
R333 L.5K 52154056
R334 16K 52154031
R335, R336 220 52154076
R337 15K 52154056
R338 [OM, 1/4 wall 52154185
R33G 10K 52154036
R340 22K 52154028 878522-*
Eg:é ég{[;g gégjgéi Frequency *Dash No. Reference No.
R343-R345 10K 32154036 169.505-171.305 MHx -171
R346 68K 52154016 206.000-207.800 MHz 207
R347-R349 10K 52154036
R350 47K 52154044 212.000-213.860 MHz 213 3




PCB Receive Assembly 878662-*

Ref No. Description Part No. Ref No. Description Part No.
Printed Cirenit Board, Receive 750309 C420! Ceramic, Z5U, .01 52676107
Capacitors C4212 3 Ceramic, 150 pP 35693021
C421% Ceramic, 180 pF 35693022
All capacitors in microfarads unless noted. C422; ) Ceranic, 43 pF 35693070
ca22® Ceraic, 50 p¥¥ 3569304
Ref No. Description Part No. C423 Ceramic, 68 f;p 3 5633{} 12
c301} Ceramic, 5.6 pF 35693004 C424 Ceramic, 220 pF 35693023
30123 Ceramic, 4.7 pF 35693003 C425-C427 Ceramic, Z3U, .1 52676113
300! Cotamic, §2 oF 52007003 C428 Ceramic, 100 pP 35693019
a2 Coramic, 5 pR $2007000 C429 Ceramic, Z5U, .0047 52676105
203! Ceramie, 5 OF 22007000 C430, C431 | Ceramic, 120 pF 35693620
30325 Coramie, 33 pF 25007013 €432 Ceramic, Z5U, .1 52676113
304, €305 | Coramic. 100 oF 35693019 C433,C434 | Electrolytic, 1.0 52723025
C306 Ceramic, Z5U, .001 52676161 435 Mylar, 015 52719658
3071 Ceramic, .5 pF 52007000 €436 Ceramic, Z5U, .1 52676113
c307> Ceramic, .33 pF 52007012 437 Mylar, .0022 52719053
308! Ceramic, 1.2 pF 52007009 C438 Mylar, 0056 52715068
Ca08% Ceramic, 33 pF 52007012 C439 Ceramic, 330 pI 35693024
300 Coramie, 750, 001 5676101 C440 Ceramic, ZSU, 001 52676101
C310 Ceramic, 33 pF 35693013 Caal-cats {Not Uised)
Catl Ceramic, 47 pF 35693015 C470 Ceramfc, Z5U, .01 52676107
C312 Ceramic, ZSU, .0047 52676105 cant, Ceramiic, 150 pl’ 35693021
Ca13! Coramio, .5 pF 52007000 (34',’22‘3 Ceramic, 39 pF 35683014
C31323 Ceramic, 33 pF 52007012 C472 Ceramic, 43 pF 35693070
C314-C316 | Ceramic, ZSU, 01 52676107 cars Ceramic, 68 pF 35693017
C317 Coramio, 100 pF 733023 C474 Ceramic, 220 pF 35683023
C318 Coramic, 001 1088 1301 C475-C477 | Ceramic, Z5U, .1 52676113
C319 (Not Used) C478 Ccram_ic, 100 pF 35693019
€320 Ceramic, ZSU, 01 52676107 Ca7% Ceramfc‘ 2511, .0047 526761035
ool Coramic, 180 3F 15693022, €480, C481 | Ceramic, 120 pF 35693020
e Ceramic, 56 pF 35603016 C482 (;eram:c, Z510, .1 32676113
123 Ceramic, 68 bF 35603017 C483,C484 | Electrolytic, 1.0 52723025
324 Ceramic, 220 pl 35693023 (485 Mytar, 015 32719058
©325-C327 { Ceramic, ZSU, .1 52676113 Ccage Ceramic, 251}, .1 22676113
328 Ceramic, 100 pF 35653019 Cas7 Mytar, 0022 52719053
C329 Ceramic, Z5U, 0047 52676105 C4s8 Mylar, 0056 32719068
330,331 | Ceramic, 120 pF 35693020 C489 Ceraic, 330 pF 35693024
Pt Comamic. Z5U- .1 PR €490 Ceramic, 25U, .001 52676101
C333, C334 Tlectrolytic, 1.0 $9773005 V(C301-VC308 | Capacitor, Trimmer T23086-4
€335 Mylar, 815 52719058 Intergrated Circuits
C336 Ceramic, Z5U, .1 52676113
Caar Mylar, 0022 52715053 U320 IC, MC3359 MOT 760494
pesgeed Mylar, 0056 2715068 U32i IC, NE 5532 53295001
€339 Coramic, 330 pF 35603024 L370 1C, MC3359 MOT 760494
C340 Ceramic, Z5U, .001 52676101 U3l IC, NE 5532 33295001
C341.0369 (Not Used) U420 IC, MC3359 MOT 760494
370 Ceramic, Z5U, .01 52676107 uazl IC, NE 5532 33295001
371 Coramic, 180 pF 35693023 1470 IC, MC3359 MOT 760494
C372 Ceramic, 50 pF 35693049 u4il IC, NI 5532 53295001
€373 Cerarnic, 68 pF 35693017
374 Ceramic, 220 pF 35693023
C375-C377 | Ceramic, Z5U, .1 52676113
C378 Ceramic, 100 pF 35693019
€379 Ceramic, ZSU, 0047 52676105
©380,C381 | Ceramic, 120 pF 35693020
€382 Ceramic, ZSU, .1 52676113
©383,C384 | Electrolytic, 1.0 52723025
C385 Mylar, 015 52719058 878662-*
s .
ngg g;;?;??éoz;zu' 1 ggg{g{l};g Frequency *Iash No. Reference No.
C388 Mylar, .0056 52719068 171 MHz -171
389 Ceramic, 330 pF 35693024 y
C390 Ceramic, Z5U, .001 52675101 207 M 2
C391-C419 | (Not Used) 213 MHz 213 3
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PCB Receive Assembly 878662-* (Continued)

Ref No, Description Part No. Ref No. Description Part Ne.
Potentiometers Crystals and Filters
VR320 20K Potentiometer 57148071 Crystal Filter Insulator 450471
VR321 50K Potentiometer 57148072 Crystal Insulator 450474
VR370 20K Potentiometer 57148071 HY301 Mixer, ASK1 760382
YR371 50K Potentiometer 57148072 v301! Crystal, Receive, 171,905 MHz | 780092-1
VR420 20K Potentiometer 57143071 3012 Crystal, Receive, 207.8 MHz 780092-2
VR421 50K Potentiometer 57148072 Y301° Crystal, Receive, 2138 MHz 780092-3
VR470 20K Potentiometer 57148071 Y320 Crystal, Reccive, 10,245 MHz | 780088
VR321 50K Potentiometer 57148072 Y370 Crystal, Receive, 12.015 MHz | 780088-6
o i Chores Y370f'3 Crystal, Receive, 11.53 MHz | 780088-3
Y420 Crystal, Receive, 12.815 MHz F300388-7
L301,1302 | Coil, 2 1/2T, 10 mm . 724778 420> Crystal, Receive, [2.155 MHz | 780088-4
1303,1304 | Coil,2 1/2CT, 10 mm 724766 Y470 Crystal, Receive, 12.555 MHz | 780088-8
1.305 Coil, 2 1/2T, 10 mm 724775 Y4702 Crystal, Receive, 12.955 MHz | 780088-5
1.306 Coil, 2 14T, 1/4 Tap, 10 mm 724765 CF320, CF321 | Pilter, 10.7 Crystal 780087-0
1.307! Coil, TOKO, Red 7234033 CPF322 Filter, 455 kHz Ceramic 723088
13072 Coil, TOKO, Brown 723403-2 CF370! Filter, 11.56 MHz Crystal 7800874
L307° Coil, TOKO, Black 723403-1 cra7o™? Filter, 11.075 MHz Crystal 780087-7
L308! Inductor, .22 pH 35689047 cra7t! Filter, 11.56 MHz Crystal 7800874
L308>3 Incuctor, .15 35689041 cra7123 Filter, 11.075 MHz Crystal 780087-7
L1309 Coil, 2 1/2 CT 10 mm 724766 CF372 Filter, 455 kHz Ceramic 723088
1310 Induotor, 56 i 35689020 cmzo; , Filter, 12.36 MHz Crystal 780087-5
1311,1L312 | Inductor, 10 uH 35689011 CF420% Filter, 11.7 MHz Crystal 7800872
1313 Coil, 2 1/4T, 1/4 Tap, 10 mm 724765 CPa2L, Filter, 12.36 MHz Crystal 7800875
1314-L319 (Not Used) CFa21% Filter, 11.7 MHz Cryslal 780087-2
L320 Inducter, 10 pil 35685011 Cra22 Filter, 455 kHz Ceramic 723088
1321 Inductor, 3.95 L 724774 CR470! Filter, 13.1 MHz Crystal 7R0087-6
1322 Coll, 455 kHz, discriminator 52982000 CF470%3 Filter, 12.5 MHz Crystal 7800873
L323 Coil, IF, 16.7 MHz 53029000 CPr471} Filtcr, 13.1 MHz Crystal 780087-6
1.324-1369 (Not Used) Ccrq71%2 Filter, 12.5 MHz Crystal 7R0087-3
1370 Inductor, 10 pH 35689011 CF472 Filter, 4%% kIlz, Ceramic 620088
L371 Inductor, 3.95 uH 724774 - -
(372 Coil. 485 mztléisaimmw 52982000 All resistors in ohms, 1/8 Watt, 5%, unless noted.
L373 Coil, TF, 16.7 MHz 53025000 Resistors
L374-1419 {Not Used)
L420 Inductor, 10 jtH 35689011 R361 1K 52154060
L421 Inductor, 3.95 uH 724774 R302 16K 52154036
L422 Coil, 455 kHz, discriminator 52982000 R303 33 52154096
L423 Coil, IF, 10.7 Milz 53029000 R304 10 52154108
1424-1469 (Not Used) R305 IK 52154060
1470 Inductor, 10 uH 35689011 R306 150 52154361
L471 Inductor, 3,95 pii 724774 R367 - 33K 52154048
1472 Cotil, 455 kilz, discriminator 52982000 R308, R309 10K 52154036
1473 Coil, IR, 10.7 Mz 53025000 R310 100 52154084
FB321 Ferrite Bead 56632007 R3ILR312 | 470 521540638
FR371 Ferrite Bead 56632007 R313 10K 52154036
FB421 Ferrite Bead 56632007 R314 22K 52154052
: R315 47K 52154020
Transistors R316-R319 {Not Used)
Q30! GAASIET, NE 25139 760392 R320 1.2K 32154058
Q302 ‘Transilor, MPS901 760376 R321 220 52154076
Q303 JFET, 1309 54722000 R322 63K 32154016
Q320 Transistor, MPSH0 54736000 R323 1.5K 52154056
Q321,Q322 | Transistor, MPS3704 54712000 R324 133 52154060
Q370 Transistor, MPSH10 54736000 R325 330K 52154000
71,372 | Transistor, MPS3704 54712000 R326 220K 52154004
Q420 Transistor, MPSH10 54736000
Q421, Q422 | ‘Transistor, MPS3704 54712000 878662-*
Q470 Transistor, MPSH IO 54736000 -
Q471,Q472 | Transistor, MPS3704 54712000 Frequency *Dash No. Reference No.
171 Mz 171 1
207 MHz -207
213 MH. 213
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PCB Receive Assembly 878662-* (Continued)

Resistors (Continued)

Ref No. Description Part No. Ref No. Description Part No.
R327 100K 52154012 R427 100K 52154012
R328 [3K 52154033 R428 13K 52154033
R328, R330 220K 52154004 R429, R430 220K 52154004
R331 100 52154084 R431 100 52154084
R332-R334 10K 52154036 R432-R434 10K 32154036
R335-R369 (Not Used) R435-R469 {Not Used)

R370 1.2K 52154058 R470 12K 52154058
R371 220 32154076 R471 226 52154076
R372 68K 52154016 R472 68K 52154016
R373 15K 52154056 R473 1.5K 52154056
R374 1K 52154060 R474 IK 52154060
R375 330K 52154000 R475 330K 52154000
R376 220K 52154004 R476 220K 52154004
R377 100K 52154012 R477 100K 52154012
R378 [3K 52154033 R478 [3K 52154033
R379, R380 220K 52154004 R479, R480 220K 52154004
R381 100 52154084 R481 100 52154084
R382-R384 16K 52154036 R482-R484 10K 52154036
R385-R419 (Not Used} Connootors

R420 12K 52154058

R421 220 52154076 P301 3 Pin Header 670062
R422 68K 32154016 P320 3 Pin Header 070062
R423 L5K 52154056 P370 3 Pin Header 670062
R424 iK 52154060 P420 3 Pin Header 670062
R425 330K 52154000 P470 3 Pin Header 670062
R42¢ 220K 52154004
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AUDIO BOARD CIRCUIT
DESCRIPTION

The audio board receives signals from the reccive
board, the headset microphone, intercom input and

-auxiliary input, and outputs to the transmit board,

the headset carpiece, an external speaker, intercom
out and auxiliary out (see block diagram).

Receive Expanders

Audio from the receive board is routed through
J108, J109, J110 and J111 to U112 and U113, The
gain of these devices is controlled by the audio level
at the rectifier pins (4 and 16). As the level in-
creases, so does the gain, and this results in a 2:1
linear expander characteristic. This complements
the processing done in the transmitter. The audio
is then buffered and delivered to the remote select
switches,

Microphone Amplifier
From the headset connector the microphone signal
is amplified by U103. Depending upon which type
of microphone is used, S102 is set by the user to
dynamic or electret. The electret position provides
an 11 dB drop in gain to compensate for the extra
output. The amplificr is peak limiting, and
responds to either positive or negative peaks ex-
ceeding about 1.1 volts in amplitude. Peak detec-
tors Q106 and Q107 charge C120 and C121,
driving Q105 toward pinchoff. This reduces the
gain momentarily until the input signal is reduced.
Visual indication of peak limiting is provided by
D608 which is driven by U105 when the voltage at
pin 6 exceeds half a volt. D111 (version 3 and later)

“isolates the time constant of the amplifier from that

of the LED driver. The latter is much shorter than
the former, and causes the LED to extinguish im-
mediately upon removing the input signal. On
versions 1 and 2 the LED will remain lit for several
seconds. VR604 is adjusted by the user for maxi-
mum input with minimal limiting. Q104 is used to
turn the microphone on and off and is driven by the
push-to-talk latch circuit. When S110 is pressed in
and held, the state of U116B follows the switch and
turns on Q110 and QI11 via D110. This lights
D609 and gates on the microphone audio. Releas-
ing S110 turns off the microphone.
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AUDIO BOARD

U1T6A does not change state under these condi-
tions because C182 is discharged when the clock is
pulsed. If, however, S110 is depressed twice in
quick succession, C182 will be charged for the
second clock pulse and this will set ULI6A. Now
the microphone is latched on via D109 and will
remain on until S110 is depressed once again,
resctting UI16A.

Auxiliary Input Amplifier

Audio from J101 is attenuated and converted from
balanced to single-ended by Ul101A. UIQIB,
U102A, Q101, Q102 and Q103 form a pcak limit-
ing amplifier identical to that described for the
microphone above. S101 not only e¢nables the
audio path for the auxiliary input but also lights
D607 to half-brilliance to indicate active auxiliary.
When peak limiting occurs U H)SA shorts out R120
and D607 is brought to full brilliance.

Intercom Driver

UI07A is configured as an AC current source
whose output current equals the input voltage at
C125 divided by the value of R158. Thus the
voltage gain is dependent on the value of the load.
In this way many such intercom stations can be
connected in parallel without each successive sta-
tion leading the line. A single load resistor is
vsually located in the power supply for the wired
intercom. On versions 3 and later, UIQ7B is uscd
to drive the lower end of TI0O1. This section is not
a current source and was added to provide more
headroom. To this end, U107 is operated from the
higher voltage ahead of the regulator. S104isa 9
section D1P switch which is used to configure the
base for compatability with a specific wired inter-
com. SI103 functions as either an intercom on/oft
switch .(Telex, Clearcom standard) ot as a channel
A/B switch (RTS, Clearcom TW). In the case
where the intercom interface is disconnected by
S$103, R 186 functions as the load resistor. The full
secondary of T101 is used for 300 chm intcrcoms;
the tap is used for 200 ohm systems. On version 2
and later, S112 allows sclection of cither low cutput
(100 mVY) or high output (800 mV).




Intercom Input

Since UIO7A is a current source, signals arriving
from an external intercom appear unloaded at pin
1 and are coupled via C126 and R154 10 U106. To
prevent intercom output signals from appearing at
the output of U106, these signals are nulled by the
branch containing C124, VRI01 and R152.
Ul06A and U109 form a peak limiting amplifier
similiar to that described for the microphone
amplifier above, except that CAI0]1 is used instead
of a JFET to control the gain. The reason for this
is that the higher level signals being handled by
U106A would cause high distortion if a JFET were
used. CAI01 is merely an LDR (light dependent
resistor) together with an LED in the same package.
More current through the LED reduces the value of
resistance,

Headset and Speaker Amplifiers
UlilandU118B (UI07B in versions | and 2} drive
the headset while U108 drives the external speaker
jack. On versions | and 2 this signal was derived
by mixing the microphone signal with the intercom
oulput, via R175 and R177. On later versions the
intercom output alone is used, being first amplified
by UI19A. S112B maintains the headset/speaker
level conslant when switching intercom output
levels.

Transmit Mixer and Filter

U106B mixes the intercom input, auxiliary input,
microphone and receive board signals together to
modulate the transmitter. VRI102 is used to sct the
level going into the transmit compressor for proper
tracking., On versions 3 and later, U118 acts as a
four pole Chebyshev low pass filter with a cutolf
frequency of 5 KHz. This is to prevent (ransmis-
sion of the 20 KHz tone which Telex intercoms use
as the call signal.
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Auxiliary Output
UIT0A mixes together intercom input,
micropheone, and receive board signals. UII0B
tnverts the resultant to provide a balanced output.

Remote Transmit Circuit

When the transmit switch on the rear panelis in the
remote position, the transmitter will only operate
when at least one receive squelch is open. On
versions 1 through 4 this is done with U115 which
turns on QI109. Versions 3 and 4 have a circuit
board error, however, which prevents this option
from working. To correct this move the inputs of
UI15 1o the left side {on the schematic) of R195,
RI198, R20I, and R204. The version 3 and 4
schematics show these inputs as they are un-
modificd, that s, connected to the right side of the
resistors.  On versions 5 and azbove, ULl5 is
replaced with Q112, Q113, Q114 and Q115 and no
modifications are necessary.

Power Supply
Q108 and U114 form a 10 volt regulated power
supply. On versions | and 2, ZD 101 is used as the
5 volt reference while on later versions this comes
from U[17. Ul12 and U113 are also supplied by
ull7.
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ALIGNMENT PROCEDURE:

Equipment Required:

[] Signal Generator
L] Audio Generator
[ Deviation Meter
[] Audio Voltmeter

. Connect the audio generator to the AUX IN

jack and set the output to 20 mV at 1 KHz.,

. Select the AUX pushbutton on the front panel.

. Adjust VR601 (located just under the ¥/C push-

button on the front panel) to maximum
counterclockwise.

. If the base is configured for an RTS intercom

connect the load to the I/C jack on the rear
panel. -

. Connect the audio {foltmeter to the AUX OUT

jack on the rear panel.

. Adjust VR101 for a minimum reading.

. Disconnect the generator and meter from the

AUX jacks and de-select the AUX pushbutton
on the front panel.

8.

Connect the signal generator to the Receive
Antenna jack. Set the deviation to £3 KHz at
1 KHz. Setthe outputto 1 mV. Setthe frequen-
¢y to the channel 1 frequency listed in the chart
of the receive board alignment,

/
Select the channel 1 pushbutton on the front
panel.

10. Connect the deviation meter to the ANT

11.

TRANS jack.

Connect the andio voltrieter to U106 pin 7,

12A. On version 1 and 2 audio boards, adjust VR102

12B.

12C.

13.

for 300 mV of audio.

On version 3 and later audic boards with ver-
sion | transmit boards, adjust VR102 for 1 volt
of audio.

On version 3 and later audio boards with ver-
sion 2 transmit boards, first move the audio
voltmeter to USG1 pin 16 (on the transmit
board). Then adjust VRI102 for 140 mV of
audio. '

Adjust VR501 for + 4.2 KHz deviation.
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Figure 19
Block Diagram Versions 1 and 2
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Block Diagram Versions 3 thru 6
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NOTE: VERSION 1 DOES NOT HAVE THE SWITCH BOARD
ASSEMBLY. C124 AND C125 WILL BE LOCATED ON THE
AUDIO BOARD RATHER THAN ON THE SWITCH BOARD.

Detail A

NOTE: VERSION 1 DOES NOT
HAVE THE ADDED CAPACITOR
(C203) LOCATED NEXT TO THE
TRANSFORMER.

\.
\

Figure 25 _
Details of Board Differences Between Versions 1 and 2
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NOTE: THIS AREA OF THE
BOARD WILL LOOK LIKE
THIS ON VERSION 3 AND 4
BOARD ONLY. VERSIONS 5
AND 6 WILL REFLECT WHAT
IS SHOWN ON FIGURE 27.

NOTE: THIS AREA OF THE
BOARD WILL LOOK LIKE
THIS ON VERSIONS 3, 4, AND
5 BOARD ONLY. VERSIONS 6
WILL REFLECT WHAT IS
SHOWN ON FIGURE 27.

Details of Board Difference in Versions 3, 4, 5, and 6
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PCB Audio Assembly . (878520) Versions 1 thru 6

Ref No. Description Part No. Ref No. Description Part No.
PCB100/200 Printed Circuit Board, Audio | 70723000 C159-C162 | Eleetrolytic, 10 52723008
C163 Ceramic, 100 pR 35693019
Capacitors C154 Blectrolytic, 1.0 5§2723025
All capacitors in microfarads unless noted. C165 Electrolytic, 100 52723004
Cl66 Electrolytic, 1.0 52723025
Ref No. Description Part No, Cl67 Ceramic, 100 pF 35693019
C101,C102 | Blectrolytic, 2.2 51821107 cics Electrolytic, 1.0 52723025
C169 Electrolytic, 100 52723004
C103 Poly film, .0022 52719053 !
104 o 25693015 C170 Hlectrolytic, 1.0 52723025
105 Ef’a““f’ h 1p 1821106 C171-C178 Electrolytic, 10 52723008
eetrolytic, CI79 Blectrolytic, 2200, 35WV 51821232
C106 Ceramic, 01 52676107 C180 Electrolytic, .1 51821065
C107 Electrolytic, .1 51821065 .
X C181,C182 | Electrolytic, 1 51821106
C108 Electrolytic, 10 52723008 4
: C183 Ceramic, .01 52676107
C109 Electrolytic, 1 51821106 ,
: C184 Electrolytic, 1 51821106
Cl10 Blectrolytic, .1 51821065 )
! C185 Electrolytic, 10 52723008
Cl1I1 Electrolytic, 1 51821106 4
A C186,CI87 Ceramie, 01 52676107
CI12,CtI3 | Ceramic, 106 pF 35693019 C1sgl? Dol I
! oly Film, 018 52719183
Cll4 Electrolytic, 100 52723004 C188%8
i (Not Used)
Clis Ceramic, 100 pP 35693019 18912 Not Used
Cl16 Ceramic, 47 pF 35693015 36 (Not Used)
r CI8% Electrelytic, 4.7 51821109
cl17 Electrolytic, 22 52723009 190 (Not Used)
Cl18 Ceramic, .01 52676107 :
) Cigl Ceramic, 001 52676101
Cl19 Electrolytic, .1 51821065 c192
: {Not Used)
C120 Electrolytic, 10 52723008 C1o3t? Ceram
. eramic, .1 52676113
cl21 Electrolytic, 1 51821106 C193%6 (Not Used)
C122,C123 | Blectrolytic, .1 51821065 o104 Cerami
X eramie, .1 52676113
Cl24 Electrolytic, 47 S1821105 C195-C213 1,2
. - (Not Used}
C125,C126 | Biectrolytic, 1 51821106 Clos Pol
4 oly film, 015 52719008
C127 Ceramie, 100 pR 35693019 36
! C196 Poly film, .0015 52719052
C128 Electrolytic, .1 51821065 a3 6 .

12 " c1y? Ceramic, 560 pF 35693027
Ciagl’ Ceramic, 100 pF 35693019 G086 X

14 . 198 Ceramic, 820 pP 35693029
C129 Ceramic, 1000 pF 35693030 36 ;

12 ; C199-C202>° | Rlectrolytic, 10 52723008
c13ok Cerarnic, 100 pF 35693019 2% o

16 X C203 Blectrolytic, 100, 50v 51821115
C130 Ceramic, 27 pF 35693012 20155 Flectrolytic, 100 S1821524
CI31,C132 | Electrolylic, [ 51821106 36 ; o

b . C205 Lilectrolytic, 100, 50v 51821115
c133h Electrolytic, 10 52723008 a0 36 ,

6 ! 6-C209>% | Blectrolytic, 1.0 52723025
C133 Electrolytic, 22- 52723000 c216. 21138 | ¢ i 01 52676107
cl3s Electrolytic, .1 51821065 o1z (21336 i 10 oF 25693007
C13512 Ceramic, .01 52676107 g famk, VP
c135%¢ Ceramic, 10 pF 35693007 Diodes and LEDs
€136 Ceramic, .1 52676113 CAl0L Diode, Photoelectric, VTLSCL | 58693001
Cl137 Ceramic, 220 pF 35693023 .

, DIOL, D102 | Diode, IN4148 52228000
C138 Electrolytic, 1 51821106 .
: D103-D107 _ | Diode, IN40O4 85759002
C139 Ceramnic, 220 pR 15693023 1z | o
- D108-D110> | Diode, IN4148 52228000
140 Blectrolylic, 4.7 31821109 D108-D112*% | Diode, 1N4148 52228000
Cldl, C142 | Electrolytic, 470 51821071 - 1ode,
Cld43™ Blectrolytic, 220 51821525 Intergrated Circuits
c143° {Not Used) -
Cu_ Cerammic, . 52676113 U101-U104 | IC NES532AN 53295001
C145" Eiectrolytic, 100 51821524 U165 IC L.M393 53284000
CLas® (Not Used) U106, U107 | IC NESS32AN 53295001
s ' U108’ 1C LM2895P 760381
c146! Electrolytic, .1 51821065 p
C146 Ceramic, .1 52676113 U108 LM383 _
C147 Ceramic, 330 pF, 35693024 U109 IC LM392 59521000
C148 Electrolytic, 10 52723008 uile IC NES532AN 53295001
C149 Electrolytic, 22, 63 WV 51821538 Uil 1C MC34119P T60374-1
C150,C151 | Electrolytic, [0 52723008 U112, U113 | IC NES75N 53277003
C152 Electrolytic, 1 51821106 vl IC LM358 53227004
Cl53 Coramic, 100 pF 35693019 utis;? IC CMOS 4002 53266003
C154 Electrolytic, 10 52723008 UI15 (Not Used)
C155 Blectrolytic, 4.7 51821109 ull6 IC CMOS 4013B 53266005
C156 Blectrolytic, 470 51821071 uttz -, | 1O 78LO0S 54680005
C157,C158 | Ceramic, .001 52676101 U118, U119 * {Not Uscd)
U118, u119*¢ | 1 NE5532AN 53205001
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PCB Audio Assembly (878520) Versions 1 thru 6 Continued

Ref No. Description Part No, Ref No, Descripiton Part No.
Connectors R126 10K 52154036
J101 Connector, 3 Pin, XLR Female 59803001 %igss ?g% ggigig;g
J1o2 (Not Used)
o3 Connector, 3 Pin, XLR Male 59892001 g}gglz égﬁ ggigig?i
04 Connector, 3 Pin, XLLR Female 59893001 R1293'6 10K 52154036
J105 Connector, 3 Pin, XLE Male 59892001 R130-133%2 58K 52154016
J1G6 Jack, speaker, 1/4" phone 53326000 R130-133° 1.5K
no7 Jack, power, 2.1 mmn 55697001 R130-133%6 47K 52154044
Pil4g Hcader, 5 pin 52263005 RI136, R137 4.7 52154077
Coils and Chokes R138 47K 52154020
R139,R140 | IM 52154588
Li01 Inductor, 1.2 mh 35689000 R141 10K 52154036
Transistors R142 22K 52154028
R142 18K 52154030
0101 Transistor, J177 54687003 R143 15K 52154032
Q102, Q103 | Transistor, MPS-3702 54713000 R144t? 39K 52154046
Q104, Q105 | Transistor, 1177 54687003 R144%6 16K 52154036
Q106, Q107 | Transistor, MPS-3702 54713000 R145!2 22K 52154028
Q108 Transistor, TIP-30 760384 R145%° 18K 52154030
Q09 Transistor, MPS-3702 54713000 k146 15K 52154032
Qu0,Qill Transistor, MPS-3704 54712000 R147 180K 52154006
Q112-Ql 15;'; {Not Used) R148,R149 | 10K 52154036
Q112-Q115>% | Transistor, 2N4124 35573000 R150, Ri51 1K 52154060
R152 3K 52154049
Miscellaneous R1S3 10K 59154036
Fiol Fose 710081 R154%2 12K 52154034
FC101, FC102 | Fuse Holder 710082 R154: ] 5.6K 52154042
R154% 8.2K 52154038
All resistors in olims, 1/8 watt, 5% unless noted. R155-R157 150K, 1% 54046150
Resistors & Potentiometers R15 8;_6 330 52154072
R158 160 52154079
rR101! 82K 52154014 R159 150K, 1% 54046150
R101%° 200K 52154005 R160 10K 52154036
R102 22K 52154052 Ri6i2 30K 52154025
rR103'3 82K 52154014 R161%8 15K 52154032
r103+6 200K 52154005 R162! 22K 52154052
R104, R105 | 22K 52154052 R162%3 9.1K 52154037
R106 39K 52154046 Rig2*® 39K 52154046
R107 100 52154084 Ri63 10K 52154036
R108 10K 52154036 R164 1M 52154988
R1G9, R11O 4™ 52154972 R16G5 100K 52154012
RIIL 15K 52154032 R166 470K 52154996
R1i2 10K 52154036 R167 47K 52154020
r11342 2K 52154028 R168!3 68K 52154016
R113%¢ 18K 52154030 R168%8 15K 52154032
R114 47K 52154020 R169 10K 52154036
R11S iM 52154988 R170'2 10K 52154036
R11612 39K 52154046 R0 68K 52154016
R116>° 10K 52154036 R170%5 10K 52154036
RI1I17 15K 52154032 RIT? 330 52154072
R118M 22K 52154028 R172, 173 10K 52154036
R118%° 18K 52154030 R174 330 52154072
R119 33K 52154048 R175'2 47K 52154020
R120 43K 52154645 R{75%6 39K 52154022
R121 10K 52154036 R176 1M 52154988
R122 5.6K 52154042 Ri77'2 47K 52154020
R123 22K 52154052 R177¢ 6.8K 52154040
R124 13K 52154033 R178 M 52154988
r125! 10K 52154036 R179 100K 52154012
R125° 39K 52154022 RI30 22K 52154028
R125° 62K 52154041 Rig1's 51 52154001
Ri25%® 47K 52154044 Ri81¢ (Not Used)
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PCB Audio Assembly (878520) Versions 1 thru 6 Continued

All resisters in ohms, 1/8 watt, 5% unless noted.

Resistors & Fotentiometers Continued

Ref No. Description Part No. Ref No. Description Part No,
1218‘21 p 1, 174 watt 52154909 Switches
183! 18K 5215403

31336 (Not Used) 2154040 5101 Switch, push button 57604001
5103 Swilch, push button 57604001

R185 16K 52154047 W1 ! n _
5104 Switch, Dip, 9 position 700128-1

R186 294, 1%, 1/4 watt 54042294 .

R12712 68K 59154040 S105-8109 Switeh, push button 57604001

R18756 (Not Used) 5110 Switch, momentary push button | 57604002

R189 68K 52154016 Si12 Switch, DPDT 700091

R190 10K 52154036 Transformers

R191!?2 620 52154065

Ri 913'6 13K 52154057 T101 Transformer 730004

R192,R193 | 10 52154108

R194 160K 52154012

R195 1K 52154060

R196,R197 | 100K 52154012

R198 IK 52154060

R199,R200 | 100K 52154012

R201 1K 52154060

R202, R203 | 100K 52154012

R204 1K 52154060

R205 100K 52154012

R2061% 470 52154068

R206°° (Not Used)

R207 47 52154092

R208 162K, 1% 54045162

R209 16.9K, 1% 54045169

R210 33K 52154048

R211,R212 | 100K 52154012

R213 10K 52154036

R214 470K 52154996

R215 100K, 52154012

R216,R217 | 10K 52154036

R218 22K 52154028

R219 1.8K 52154054

R220 51K 52154043

R221 10K 52154036

R222 1X 52154060

R223.R236'7 {Not Used)

R223%6 6.2K 52154041

R224%>6 10K 52154036

R225>8 16X 52154031

R226%¢ 13K 52154024

R227+6 56K 52154018

r228%6 47 52154002

122295122303'6 160K, 52154012

R231%6 20K 52154020

R232%° 10K 52154036

R733%6 16K 52154031

R234%6 100K 52154012

R235, R236%5 | 1M 52154988

R237-R239! (Not Used)

R237%° 150 52154080

R238%° 1K 52154060

R239%6 180 52154078

R240'4 (Not Used)

R240%6 470 52154068

VR10} 2.5K, variable 57148067

VR102 10K, variable 57148069 123456 _jndicates the Version number in which that part is used.

VR103 100K, speaker potentiometer 57148013
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DISPLLAY BOARD

PCB Display (878519)

Ref No. Description Part No.
1601 Cable Assembly 640063-3
1602 Cable Assembly 640063-3

Sprocket 450464
VRGO Piher Potentiometer, 100K T24779
VRO602 Piher Potentiometer, 100K 724779
VR603 Volumne Potentiometer 723087
VR604 Piker Potentiometer, 100K T24779
PCB6G0 PCB, Display TOT16000
LED601 LED, Rad 58713000
LED60Z LED, Green 58714000
LEDG603 LED, Green 58714000
LED604 LED, Green 58714000
LED605 LED, Green 58714000
LEDA0G LED, Yellow 58676000
LED6G7 LED, Yellow SR676000
LED608 LED, Red 58713000
LED6OY LED, Green 58714000

Figure 33
Display Board Component Layout (Foil Side)

1EDEM
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VR603

Qﬁ“@:&

Figure 34
Display Board Component Layout (Component View)
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