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SPECIFICATIONS

GENERAL
125 watts PEP (125 Watts AVERAGE with blower option)
1.6 to 30 MHz

32 Simplex Channels or 16 Half - Duplex Channels (field programmable
channel entry with 100 Hz frequency increments.) Optional channel
expansion to 96 Simplex or 48 Half - Duplex Channels.

1partin10°
A3J (Single Sideband USB LSB); A3A (Single Sideband Recuced Carrier):
A3H Compatible AM); A1 (CW); F1 (radio teletype) and F4 (facsimile)
available with optional modems.
RF-230 Transceiver: 13.6 VDC - 10%, 1.5 amps, receive, 32 amps
peak transmit. RF-230 Transceiver with RF-236 Base Unit AC Power
Supply; 115230 VAC ~10%,50 60Hz - 5%
50 ohms nominal, unbalanced.

30°to ~-50° C
RF-230 Transceiver: 5.2H x 14. 7W x 16.3D inches (13.2H x 37.3W x
414D cm). RF-236 Base Unit AC Power Supply: 5.2H x 14.7W x 16.3D
inches (13.2H x 37.3W x 41.4D cm)

RF-230 Transceiver: 25 Ibs. (11.2 kg.).

RF-236 Base Unit AC Power Supply: 45 Ibs. (20.2 kg.).

TRANSMITTER

SSB (A3J); 125 watts PEP AVERAGE. AM Compatible (A3H): 40 watts
Carrier Nominal CW (A1); 125 watts AVERAGE.

P.A.is fully protected from a mismatch including an open or shorted antenna.
At least 40 dB below PEP output.

Third order, at least 33 dB below PEP output.

At least 50 dB at 1 KHz.

At least 46 dB below PEP without coupler and 64 dB with coupler.

Either carbon or dynamic microphone. in addition a 600 ohm input is provided.
At least 43 dB below PEP.

2.1 KHz (standard) others optionally available.

RECEIVER

SSB: 0.5uVfor10dBS ~N'N

AM: 3 uVfor10dB S~ N'N

Internal Speaker: 4 watts with less than 10% distortion.

SSB: 300-2400 Hz at 6 dB (standard). Others optionally available
AM: 6 KHz at 6 dB (standard)

Greater than 70 dB.
Greater than 70 dB.

Attack Time: SSB 10 ms nominal.
Release Time: SSB 1 sec. nominal.
Radio Teletype Mode Fast Attack and Release

In-Band Third Order: - 30 dB or better for two equal 0.1V signals falling
within SSB Filter.

Out of Band Third Order: — 80 dB or better for two equal 5 mv signals
falling at fo —30 KHz and fo + 60 KHz.

Receiver protected for inputs to 30 Vrms.
70 4B

RF-231 COUPLER
50 ohms (maximum VSWR 1.5:1)

Standard coupler will tune the following antennas: 8, 16, 24 or 35 ft.
(2.7,4.9.7.3. or 10.7m) whips over the frequency range from 1.6 to 30 MHz.
75 ft. (22.9m) long wire over the frequency range from 1.6 to 30 MHz.

150 ft. (45.7m) long wire over the frequency range from 2.6 to 30 MHz.
Optional adapter required for operation from 1.6 to 2.6 MHz.

125 watts AVERAGE, continuous duty.
32 programmable channels standard; optional channel expansion to 64 channels.

21H x 11.5W x 7D inches (53.34H x 29.21W x 17.78D cm).

25 1bs. (11.2 kg).

Waterproof (sealed) for exposed mounting.

Derived from associated RF-230 Transceiver with separation up to 250 ft.

All specifications subject to change without notice
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CROSS REFEREMCE PARTS LIAT

The following crass reference list consists of two columns. Celumn A is alphabetized from Harris to
ManufactuererMil part numbers, while column B is alphabetized from Manufacter b to Harris part
numbers, When ordering replacement items through Harris Corporation, RF Communications
Drivision, please reference all items by o Harmis part number. This will assist us in providing you with
an accurate and timely paris replacement service for your RF Communications produces,
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ABOUT THIS MANUAL

This manual provides complete user information for the type accepted RF-230 Radio Ser. In the type
accepted contiguration. the sel incorporates three major elements: the RF-230 Transceiver: the RE-231
Antenna Coupler; and the RF-236 Power Supply. The manual is divided inlo lour color tabulated sections
10 ¢cover all of these information elements,

General Information common to the installation, operation. and maintenanee of the complele selis con-
tained in Section |, under the Red Tab: detailed RF-230 peculiar information is contained in Section I,
under the Yellow Tub; detsiled RF-231 Antenna Coupler information is contuined in Section 1L under
the Blue Tab; and, detailed RF-236 Power Supply (and installed option) information is contained in

Section 1V, under the Green Tab. The following is u detailed summary of this format in tabulated form,

Section | Red Tab Introduction
Installation and Intarface Data
Operation
Functional Descriptions
Maintenance

Section |1 Yellow Tab RF-230 Transcewver
141 Interconnecting PC Board Assembly
1A1A1 PA Filter Mo. 1 PC Board Assembly
1A1A2 PA Filter No. 2 PC Board Assembly
1ATA3 P& Control PC Board Assembly
14144 IF Audio PC Board Assembly
1ATAS Processor PC Board Assembly
1A1A6 Mixer PC Board Assembly
1ATAT Program PC Board Assembly
1A1AS Program PC Bogrd Assembly (option)
TATAS LO MNo. 2 PC Board Assembly
141410 Frequency Standard PC Board Assembly
TATAT1 LO No, 1 PC Board Assembly
1A1A12 Channel Change Key PC Board Assembly

1A2 Front Panel Assermbly
1A3 Rear Panel Assembly
Section 1| Blue Tab RF-231 Antenna Coupler
2A1 Primary Program Board
2A3 Interconnecting PWB Assembly
2A4 Phase Discriminator
2A5 Contrel Assembly Bandswitch Motor
2A6 Input Switch Control
Section |V Green Tab RF-236 Power Supply

3A5 Auto Alarm [option]
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w GENERAL INFORMATION

PART 1
INTRODUCTICN
1.1 GENERAL DESCRIPTION vide the user with o comfortahle level of familarity

with all stapdard and optienal system elements.
The RE-230 HE-55E Transceiver Bvstem is shown

i a typical configuration in figure 1-1. The The RE-230 Transceiver System 1s compatible with
RE-230 Tronscewer is shown with the REF-Z236 acomplete Munily of options, These options are
AL Power Supply and the RIF-231 Antcnna summarized in table 1-1. slong with basic system
Coupler.  Salient features are semmatized hers, elements, to facilitate user wdentzlication and

and amplified in subseguentl puragraphs o proe- familarizabion.

PROGRAMMAELE TO "MATCH" &
COMPLETE FAMILY OF ANTENNAS

1,6 — 30 MH:

SYNTHESIZED (100 HEZ INCREMENTS)

LP TO 96 CHANMELS [45 HALF DUPLEX)

FIELD PAOGAAMEAELE

125 WATTS IPEF AND &VEGI

ALL SOLID STATE

LARGE "PLUG-IN" SYSTEM OFTION FAMILY AVAILAELE

LN NN NN N

Fizure i-1. Typical RF-230 System
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TABLE 1-1. SYSTEM ELEMENT SUMMARY

Unit or Option

Description

RF-230

RF-230-01

RF-230-03
RF-231

RF-232

RF-233
RF-234
RF-235

RF-236

RF-236-04

RF-236-05
RF-238-32

RF-238-64

RF-239-32

RF-239-64

RF-260

RF-241

RF-242

SSB Channelized Transceiver: 125 watt PEP transmitter. 0.5 uV sensitivity
receiver with 4 watt output to inteenal speaker and including separate line
output. Power input 13.2 Vdc @ 1.5 amps in receive mode, 30 amps peak in
transmil. 32 through 96 field programmable channels. Operable in all standard
modes including continuous duty RTTY.

Interconnecting Adaptor. Regquired when RF-230AC is used with RF-231, RF-281,
and any RF-236 option.

Continuocus Duty Blower Kit, RF-230DC

Channelized Antenna Coupler: For all "type accepted” applications, 125 watt
PEP/AVG continuous duty power rating channel capability directly compatible
with RF-230. Will match 9 f1, 16 {t, 24 ft, and 35 ft whip antennas; 75 foot long
wire. and RF-1912 dipole antennas. Water proof enclasure can be positioned up to
250 feet from RF-230 using appropriate lengths of W-0010 coaxial and W-17935
control cable.

Half Duplex Coupler Modification: Required for frequencies below 5 MHz with
receive/transmit channel separation less than [05%. Unit provides by-pass in

receive for half duplex operation.

| kW System: composed for RF-230, RF-235, and RF-103.

Remote Mobile Control

I kW Option Kit: Provides RF-230 to RF-103A/1205 control interface for

1 kW PA/Coupler 10-channel operation,

Base Power Supply Unit: Pravides for 115/230 Vac, 50/60 Hz operation of
RF-230 System. Chassis assembly provides spece for mounting plug-in optional
accessories. Standard with RF-230AC.

Continuous Duty Blower Kit: Used in conjunction with the RF-230AC, Stack
Mount.

Interconnecting Kit (optional)

RF-230 Programming Assembly: Increases RF-230 channelization capubility by
adding 32 simplex channels, er 16 hall-duplex channels.

RF-230 Programming Assembly: Increases RF-230 channelization capability by
adding 64 simplex, or 32 half~duplex channels.

RF-231 Programming Assembly: Increases RF-231 channelization capability by
adding 32 simplex channels, or 16 half-duplex channels.

RF-231 Programming Assembly: Increases RF-231 channelization capability by
adding 64 simplex channels, or 32 half-duplex channels,

RF-230 DC Mounting Cradle: A one-piece "'U" shaped cradle for mounting the
DC series to flat surfaces. Provides for quick removal of RF-230 from perman-
ently mounted cradle.

RF-230 DC Shock Mount Kit: Required in high shock or vibration RF-230DC
installations. Four shock absorbers isolate standard RF-260 Mounting Cradle
supporting RF-230DC.

RF-230AC Stack Mounting Brackets: Provides for "'stacking RF-230AC on
RF-236 base unit.
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TABLE 1-1. SYSTEM ELEMENT SUMMARY (Continued}

Linit or Option Description

RF-243 Rack Mounting Kit: Provides for rack mounting of RF-230 ar RF-236 in
standard 19 inch rack. Includes slide assemblies for service access. Two required
for RF-230AC

RF-244 RE-230 Shock Mount Kit: For use when RF-230AC is mounted in high shock
or vibration environment.

RI-243 RF-231 Mounting Tray: Recommended for vehicular or bulkhead RF-231
instzllations to feilitate removal gnd provide solid mounting surfacs.

RF-244 Programmed Channel Storsge Option.

RE-247 Widehand USH Filter Opticn: Provides 200 - 3000 Hz USB frequency response,
for use with operating with externa FSK Keyver/Converter centered at 2000 Hz
and with =425 Hz shift,

RF-244 CW Key Kit: Provides OW key and interfacing connections for use with REF-230
AC or DC,

RE-244 150 Foot Long Wire Antenna Option: Converls the BRF 231 for operation with
e 150 oot lang wire antznna gver the 2 - 30 MHz frequency runge.

RF-250 Telephene Handset-Wall Mount: Provided with hanging cradle and a privacy
providing speaker muting hook switch,

RE-231 Telephone Handset-Desk Mount: Standard desk type ceadle and incuding
speaker muting "o ff-kook ' switeh.

RF-252 Frequancy Controller

RF-253 Marine Auto Alarm

RF-258 Remaote Audic
Mote: Antensa control cables, end spares kits options are not included in this st

1.2 HF-220 TRANSCEIVER

The RF-230 is an all solid state channelized Trans-
ceiver designed specifically for modern state-of-the-
art communicalions sy stems.

The basic unil 15 capable of storing up to 32 simples
or 16 half-duplex field programmalble channels: &n
optional program card extends this number Lo 96
simplex or 48 half-duplex channels. Mode selaction
can be programmed to aperate automatically in

canjunction with the Channel Selector or manually
through the Mode Selector on the front panel.

Digital control information is stored in non-valatile
memary elements. This means that if system power
is last, even for len years, chiannel control infor-
mation integrity will nat b lost or degraded., The
RF-230 is readily field-programmahle, without the
use of tast equipment, as described in the section
on operation. Programming the RF-231 Antenna
Coupler does réquire 4 power meler.
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i

With the potential for over ninely channels, re-
progrimming to accommaodate mew channel fre-
quencies should be minimal. Beeause the transceives
i fully synthesized. however, adding new Mmequen-
cies does not mean adding new cevseals, Al inter-

mal feequencies are referenced back to a single temp-

erafure compenseted crvstal oscillator (TCXO)
having a stability of X1 part in 10% aver the opac-
aring temperature range of from — 309 {o 46500,
{Assumes 123 watt PEI aperation, For 125 wate
average, cartimuous duty with external blower,
maximum operatime lemperaturs shoild be #5090
All injection frequencies are synthesized from this
sinngle Bighly stable reference, The receive elarificr
s also included in the synthesizer, with the varizhle
digital divider locked to the TOXO,

The RF-230 can be aperated at full power (125
witttsd in all standard modes: A3] (USBE suppressed
carrier), A3A (USH reduced carrier). A3H (com-

Tole AMY, and AL MCW Becall that the aplional
brower should be used for all continuous duty
applications, especially tho=e emploving high aver
ape power lovels,

1.3 RF-231 CHANNELIZED ANTEMNNA
COUPLER

The BF-231 is a channelized anlenna tuning unit
designed for use with the RF-230 Transceiver, The
coupler is designed for continuaus duly operation
with 125 warts averige input pawer, Thirty-four
programmahle chiannels may be easily cxpanded o
98 channels with plug-in boards, Any standard
antenma from g ¥ oot whip tooa 130 fool longwice
can be guickly wned to 50 ahms aver the full fre-
quency range of 1.6 o 30 MHz, Operation s auto-
matic with the coupler deriving channegl and e

¢ wy information from the transceiver and resst-
ting itsell to a pre-programmed tuns pomnt. A fine
tune circuit constantly manitars the BF mput and
corrects for moderate changes in antenni: charac-
teristics die (o nearby ohjects and weather con-
ditions. YEWR is always maintzined under 1.5:1

The wnit is especially well suited for both shipboard
and fixed station applications. The welded. light
weight aluminum case provides o splash-proal
housing designed to survive the severe environ-
mental conditions found m shiphoard service.

-4

1.4 RF-236 FPOWER SUPPLY AND BASE
unIT

The RF-236 Base Unit/Power Supply iz desizned
as an extramaly rugzed and efficient source of
primury powser for the BF-230 Transcejver. The
Buse undl also houses a serics of plug-in options for
the RF-230 Transceiver, includineg 5§ two-tone auto
darm, plrone peteh, and/or audio Fequency shif
keverfoonvertar,

Ihe powar supply is very conservatively rated to
continuausly deliver 1322 Vide at 33 zmps with an
AC ling inpat of 115/230% 2 10%, 50/60 Hz at an
ambignt temperature aof —309C 10 +309C, The
power supply is cross briced for mechanical rugeed-
s and tses a cast sluminem rear panel (or elfic-
ient heal dissipation,

Three universal plug-in-option bays provide system
Mexibility and several desirable syvstem add-an

featurgs. Card extenders provide for up-front ser-
vicing of all these readily replaceable plug-in units.,

1.5 TYPE ACCEPTAMNCE RF-230M

RE-230M Series Transceivers have been type
accepted by the Federal Communications
Cammassion and the Canadian Department of
Communications. The applicable type acceplance
n l|r[L|]l_'r5 Hl o =

FCC
EF-230M

Eule Parts BL, 82 87, B9 and 91

Do

RF-230M
k55-125
REE-1 8]

(23251013 L, M
[228LI052 NV, L. C

Refer to the lollowing pages for circuit differences
between RE-230 and RF-230M; Szction 1 ALAS,
page 15/16, note 4A; Section LALAG, page 1%/20,
noie 4.

Dperation of the RE-230M in CW mode requires
the RF-230-06 CW filter option, Operation in
the AFSK mods requires the RF-230-07 AFSK
[ilter option, The RF-230M can be supplied
wilh gither the RF-230-06 or the RE-230-07,
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PART 11

INSTALLATION AND INTERFACE INFORMATION

2.1 POWER RECQUIREMENTS

All system power requirements are sutisfed by the
RF-236 Power Supply. The BF-236 reguires 115/
TA0 Vac, 30/60 Hz primary power, The peak input
power requirements is 630 walts with the trans-
mitter aperating at full rated cutput. MNaominal
receive mode system powsr is approximately 15
walls.

NOTE

With the [ront panel power switch an the RF-230
in the "aff'" position, the power amplifier assembly
is still conneeted to the power supply. The maxi-
murm current drain is 30 mA in this mode,

2.2 SITE SELECTION

The BF-230 Svstem is designed 1o operate ima
=30°C to +50°C temperature enviranment,
Dbvipusly, for meximum operator and equipment
efficiency, the KF-230 and BF-236 svstem elements
should be lacated i 2 protected environment that
provides good ventilation, and also one that con-
siders the following points:

# Egse of operition and functional grouping
of controls

® [elation to other units

® Power, control, and other equipment inter-
faces

® Fnvironmental considerations for equip-
mant and operation.

The antenna coupler should be located within 250
feet (75m) of the BRF-230 to prevent cable [R
losses from degrading system performance.

2.3 INTERCONMECTION REQUIREMEMNTS

Interconnection requirements for a basic RE-23(0
RF-231/RF-236 system are shown in figure 2-1,
Figure 2.2 pives BF-230 ta RF-231 Control Cable
detail. The system orented design of the BF-230
family permits a wide variety of interface options
(RTTY/FAX Terminals, scramblers, lingar amp-
lifiers, remote control options, ete); our sales!
engineering department should be contacled for
specilic application ceguinements.

2.4 AMTENMNA REQUIREMENTS

The BF-231 Channeliced Antenna Coupler can be
ined 1o make aoy standand antenna, from o9 ool
whip toa 150 Moot langwire, appear a5 an almost
purely resistive 50 alun load 1o the BRF-230 Trans-
ceiver, The BF-220 iz desizned Lo meet cxacting
Lype acceplanss sequirements and will muintain
VEWE at less than L5 L

25 INITIAL PROGRAMMING

The BF-230 and BF-231 must be "programmed”’
to aperate on the desired channel frequencies, and
for duplex ar simplex channelization,

For the REF-230, this 12 a simple, straight-forwarnd
process os shown in figere 2-11. RF-231 program-
ming is somewhal mere myvolved. but again, is o
relatively simple steaight-forward process as shown
in figure 2-13.

251 BYPASS Programming

Adding BYPASS (o the RF-230 programming
instruction for any given channel will automatically
by pass reactive glements in the PA Filter section
and in the Antenna Coupler in the receive mode,
This featurs might be desirable i duplex operation
where the transmit frequancy (the one the coupler
t5 Luned to)is significantly separated (rom the
recaive frequency and the normal reactive path thew
thee coupler might degrade receiver performance.

252 HOP

This is 2 spur cvasion system that shifts LO7 and
LO2 injection signals |0 kHz to avoid spurious
responses thel might be encountered o same
chunnel frequencies. [Fafter programming any
given channel a spus (audible whistle ar tlong an
e receive frequency, ar undesired modulation
component in the transmit signal k. is detected,
galect HOPE and if the condition 5 spur related, it
should improve.

b
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NOTE

J2 AND J3
AREOPTIONAL,

17 CONDUCTOR CABLE
I¥-1785) TO RF-231

RF-231 ANTENNA COUPLER

RF-230 TRANSCEIVER

RG-8A/U
COAXWITH
PL-258 CONNECTODRS

37
WIRE CAELE

PLATE COVERS
UNUSED OPTIONAL
CONNECTOR

2WIRE FAN

L]
3WIRE
° POWER
RF-236 POWER SUPPLY ::GABgé-Ezm 5)
L
°

CONTROL PIGTAIL
[6628-0009)

[OFTIONAL FAN]

|MOUKTED TO |

LHEAK SINK_ | 4WIRE FAN CONTROL CABLE

Figure 2-1. Basic RFE-230/RF-231/RF-236 System Interconnections
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(NF.230 JA/RF-230-01 124
RF-230

1AL

GO0 OMM XAIT IN
HULOWOLT 20
INH IN

MICENABLE 2]
VENA REF

MUTE 22
ALC

TUNE LIGHT 23
TUNE PWA REQ
XMIT INHIBIT 24
500 0 HM XMIT IN

KEYLINE 25
FASTTC
AECOEroul  2F
LH2d

CH ¢ 27
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gﬂl?T’JHM AEC 2%
oPF 22

&PF 20 20
600 OMM AEC DUT
SO EYPASS 30
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cH 28 33 ¢

GND
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DISABLE 34

tH?

cHl 15
132 5%

13.2V SW K
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cH2b 370
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- o 20
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- WHT/BRN/VIO B )
15 QNN 16 AWE 017

= HED 15 AWG o 36
1 o WHTIGAN o 1B

WHT/BRN/GAA 037
L0 o WHTALY o 1%

AMP N 2097101
SHELL & RET NO, 206478 ¢
37 FINS ND. 655069 LODSE
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Figure 2-5. Interconnection Detail for Cable Assembly from RF-236
{Option Connector) to RF-230 (Via 4:1 Adapter)




GENERAL INFORMATION

66284021
3TWIRE
CAELE

§525409
2LWINE
CABLE
KEYED
PIN 14

55134092
23 WIRE
CABLE
KEYED
PING

PLATE COVERS
UNUSED 0PTION
CONNECTOAR

RF-Z52 FREQUENCY CONTROL UNIT
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-
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‘??v\ '
PO |
4 |
‘(’\-,yh ‘
nG-as/u
COAXWITH
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CONNECTOR

0N RF252 ENOD

AND UG-Z10 QN
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RF-230 TRANSCEIVER
- Y .
| f ;
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|
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I
1}
- [ —J
RF-236 POWER SUPPLY 7 o
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A ,
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e
NN 2L 7
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Figure 2-6. RF-230/RF-281/RF-236/RF-252 Cabling Diagram
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I [
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Interconnection Detail for Cable Assembly from RF-230 o RF-281




GENERAL INFORMATION
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Figure 2-8. RF-230 to RF-252 Detail for Cable Assembly 6628-4091
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Figure 2-9. RF-230 to RF-252 Detail lor Cable Assembly 6628-4093
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Figure 2-10. RF-230 to RF-252 Detail for Cable Assembly 6628-4092
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SIMPLEX PROGRANMING
REMOVE AF-230 TOP COVERA, SELECT CHANNEL 70 BE
PROGAAMMED, AND PROCEED AS FOLLOWS:
® SELECT DESIFED CHANNEL FREQUENCY
® SELECT DESIAED OPERATING MODE

® SELELT SPECIAL INSTRUCTIONS

® DEPAESS ENTER SWITCH UNTIL ENTER LANP
ILLUMINATES, THEN RELEASE SWITCH,

WHEN LAMP EXTINGUISHES, CHARNEL IS
PROGRAMMED

DUPLEX PROGRAMMING

IF THEBOARD BEING PROGAAMMED IS
JUMPERED FOR OUPLEX OPERATION (SEE BELDW).
THE TRANSMIT MODE OPERATING FREQUEMNCY,
MODE OPTION, AND SPECIAL INSTRUCTIONS MUST
BE SELECTED INDEPENDENTLY AS FOLLOWS:

5
(o]

DUPLEX JUMPER O

SHOV/N IN PLACE 0
ON 1A1AT/IATAR

VERIFY DESIRED CHANNEL SELECTED AT FRONT
PANEL

SELECT DESIRED TX CHANMEL FREQUENCY, AND
MODE INSTRUCTION

DEPRESS TX SWITCH

DEPRESS ENTER SWITCH UNTIL LAMP ILLUMINATES,

THEN RELEASE SWITCH. WHEN LAMP EXTENGUISHES,

XMIT CHANNEL 1S PROGRANMED,

CORTINUE SAME PAOCEDURE FOR EACH CHANNEL
AS DESIRED.

FO'  CEIVE PROGRAMMING:

RETURN TX SWITCH TO NORMAL POSITION.

FOLLOW SAME STEPS AS FOR XMIT PROGRAMMING,
EXCEPT FOR DEPRESSING TX SWITCH,

NOTE

SEE FIGURE 4, SECTION 1A1A7/14148 FOR CONTROL
JUMPERING AND FOR MAINTENANCE CHANNEL 136)
JUMPERING. USE THE SELECTED CHANNEL 195) TO

CONTROL THE RADIO DIRECTLY FAOM THE PROGRAN

BOARD FOR MAINTENANCE OPERATIONS. WITHOUT
THE NECESSITY OF FIRST INSTALLING CONTRDL IN.
FORMATION INTD MEMORY.

PG PCE
1ATAT1A1AS
DESIRED CHANNEL FREQUENCY
08.6750 MHZ
0
He|| [| +—
| NOYE
4+ — EARLY ISSUE TRANSCEIVERS MAY
HAVE MODE SWITCH DESIGNATIONS
OF 0-7 RATHER THAN THOSE SHOWN
BELOW.
]
Eﬂ
‘—
- ¥ ey MODE OPTIONS
BLANK 0 FAONT PANEL MODE SW OPERARLE
] 1Us8
. L 2188
p A 3 AM
8 F 1 AFSK
- C 5Cw
P 5 PCS
] 7MUTES AUDIO INHIBITS KEYLINE
THESE SWITCHES ARE ACTIVATED WHEN SIDE

©

Sl g =

OF ROCKER SWITCH AWAY FROM EDGE
CONNECTOR IS IN DOWN POSITION [PRESS
TOWARD BOARD WITH PENCIL POINT)

WHEN PROG RAMMING DUPLEX CHARNELS
DEFAESS TX SWITCH YO PROGRAM TX
CHANNEL INFORMATION

ENTER LAMP
ENTER SWITCH

Figure 2-11. RF-230 Programming Detail
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253 RXOnly

Progrumming this option will inhibit the transmit
function,

254 OPT 1/OPT 2

These bits are uncomitted in the RF-230. and can
be brought out on spare pins of TA313 for custom
control applications. They are labled 1 and 2
respectively on the TATAT and 1A1AS boards.

255 Simplex/Duplex Programming

Programming PC Boards {1AIAT/1 ALAS) contain
jumper options to select simplex or duplex oper-
ation for each programming board. 1f simplex oper-
ation is desired for the group of channels control-
led by any miven board, install the simplex select
programming jumper as shown in figure 4 of
seciion TATAT/1ALAS, and program channels
accommadated by the board in question as shown
in figure 2-11.

1f 1A1AT is Lo be used to store simplex channel
information for channels 0- 31, programming
jumpers must be installed in the "0" and "'16"
positions zt the lower right hand side of the 1ATAT
PC Board adjacent ta Q11 (see figure 4 in section
IATAT/TATAS)L In a 64 channel simplex radio,
with |ATAS used to store channel 32 thru 63 sim-
plex information, a jumper would be installed in
the 32 and 48 position on TATAS. These jumpers
enable the associated program board 1o accept
related channel control inputs.

IT a particular board is to be used in duplex service,
the available channel information storage capability
is reduced by half. This is because half of the mem-
ory localions are required 1o store receive
instructions, and the other half are required to store
transmit insirugiions. As a cansequence, il TATAT
were to be used in duplex service, a jumper would
only be installed in the "0" location. If TAIAS
were (o be used to provide an additional 16 chan-
nel duplex capability, a jumper would be installed
in the ""16" position on this board.

For duplex operation, install duplex programming
jumper as shown in figure 4 of section 1ALAT/
IATAS and program channels as follows:

Note

Remove RF-230 top cover to access pro-
aramming swilches on TATAT/TATAS.

a.  Select channel 0 at RF-230 front panel.

b.  Select desired channel 0 receive frequency
at TATAT.

c.  Select desired operating mode and special
mnstructions (see figure 2-11.

d.  Depress Enter Switch - hold depressed until
Enter Lamp illuminates.

¢.  Release Enter Switch - when Enter Lamp
extinguishes, programming information has been
"written-in"" to the associated ROM.

f.  Chuange 1A1A7 programming switches to
indicate desired Transmit condition setup,

. Depress the TX switch on the special
instruction switch (see figure 2-11 and again depress
Znter Switch until Enter Lamp illuminates - when
famp extinguishes, transmit channel is programmed.

. Continue in this manner, programming
cach of the 16 duplex channels available an the
1A1A7 board. Select the channel to be program-
med, adjust program boerd switches for the desired
receive condition setup, and enter the information
in the associated memory address by pressing the
enter button as described in steps "'d" and "e".
With the receive condilion written-in to the associ-
ated memory address, change the program board
switch setup to reflect the desired transmit mode
condition - depress the TX switch on the special
instruction switch (see fgure 2-11), and press the
enter button as described in steps "'d" and "e".

By programming in this manner, the 32 memory
locations availuble on 1A1A7 would he utilized as

shown in table 2-1.

i.  Thestandard | A1AS PC Board can also be
programmed to control 16 duplex channels or 32
simplex channels. This is accomplished using the
same procedure as for LA1A7, however, recall that
the board must have the channel block recognition
jumper installed so that is will be enabled by the
desired channel control signals, With 1ATA7 assign-
ed to duplex channels © - 15 by a jumper at "0",
IATAS could be programmed for channels 16 - 31

2-13
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by installing a jumper at "'16", Of course, both
boards would also (in this instance) be programmed
"duplex” by installing a jumper in this position.

TABLE 2-1. DUPLEX MEMORY LOCATIONS

Receive Transmit

Channel Information* Information**

0 0 10

| 1 17

2 2 18

3 3 19

4 4 20

5 5 21

6 f 22

7 7 23

8 8 24

9 9 25
. 0 10 26

1l 11 27

i2 12 25

i3 13 29

14 14 30

15 135 31

* This address selecied by front panel switch
** This address selected by front panel switch end
the transmit mode logic cendition (+10T)

J. This completes the RF-230 programming
procedure. For radios with greater than 04 simplex
channel capability the same general procedure is
used, however, a program board with expanded
memory capability would be installed.

256 RF-231 Pragramming

Pr amming the RF-231 mvolves two distinct
steps: the first step selects the optimum coupler
output conliguration for the type antenna used
with the svstem - this step is performed without
the application of rl power: the second step is
performed with rf tune power applied, In this
step the optimum tune point is found manually,
and the paosition information is stored using multi-
turmn servo pols and jumpers,

25.6.1 Static Coupler Setup

This coupler programming step selects the aptimum
coupler output configuration to match the antenna
selected and is accomplished at the 2AS Bandswitch
Assembly in the RF-231, To perform this step,
praceed as follows.

2-14

a.  Referto the table in figure 2-13 and under
the heading, "ANTENNA LENGTH (FEET)". find
the column that agrees with the antenna cannected
to the RF-231.

b, At the bandswitch programming board (sge
figure 2-12, progrum cach band. O thru 6, to the
appropriate contral pin at 12 or 13 as indicated by
the alpha designator in the table,

¢, This completes bandswitch programming.
It will not be necessary 10 re-program the band-
switeh unless an antenna change is made, If the
antenna js changed, reprogrum 10 agree with the
new length antenna.

3N
b Y

N\ LU
AN
/88N

In this example, the bandswitch is shown pro-
eramimed for operation witl a 35 foot whip
antenna as follows:

e BAND O TO K
e BAND 1 TO X
e BAND 2 TO [*
e BAND 3 TO B
e BAND 4 TO B*
e BAND § TO A
e BAND o6 TO L

*Indicates jumper effected by duisy-chuining
at parallel 3415 connection,

Programming jumpers have self-lock-
ing connectors, DO NOT attempt to
remove by pulling or bending on the
wire portion of the jumper. Grasp
the body of the connector at the
sides Lo release the seli-locking
mechanism and pull straight out.
This prevents bending and breaking

pins.

Figure 2-12. Bandswitch Programming Detail




w GENERAL INFORMATION

RF-231 PROGRAMMING AND TUNING PROCEDURE

PROGRAM B-.NDSWITCH PC BOARD ASSEMBLY PER TABLE BELOW,

SELECT DESIRED RF-230 CHANNEL,

PROGRAM INPUT SWITCH TO TAP 1,

SET CHANMEL SERVO POTENTIOMETER AT MAXIMUM CCW POSITION.

SET TUNE POWER REQUEST SWITCH TO TUNE POWER (APPROXIMATELY 25 WATTS),

ADJUST CHANNEL SERVO POTENTIOMETER FOR MINIMUM REFLECTED POWER. IF NOT
ADJUSTABLE TO ABOUT 1 WATT, OR LESS, SET TUNE POWER REQUEST SWITCH TQ OFF
AND PROGRAM INPUT SWITCH TO NEXT HIGHER TAP, REPEAT 4, 5, AND 6 UNTIL REFLEC:
TED POWER IS 1 WATT, OR LESS. AECORD ON PROGRAMMING CHART,

IF A NO-TUNE, COIL INSTABILITY, OR EXCESSIVE RF VOLTAGE CONDITION EXISTS, THEN
INCREASE OR DECREASE NETWORK CONFIGURATION ACCORDING TO BANDSWITCH POSI-
TION AS SHOWN BELOW, REPEAT STEPS 3, 4, 5 AND 6.

INITIAL BANDSWITCH POSITIONS
ANTENNA LENGTH {FEET]

FREQUENCY RF-1912
{MHz) 16 24 35 75 DIPOLE

1.5TO 1.9239
2070 25999
26TO 4.1999
4,270 6.7999
6.8 TO 10.9999
11,0 TO 17.9998
18.0 TO 29,9989

BANDSWITCH POSITION E A 8 C D K L H J

NETWORK CONFIGURATION 10T 25T 75T 75L 150L 200L 2007 400T 400L 7507

*SEE INSTRUCTION MANUAL FOR AVAILABLE OPTION FOR POSITION G

Figure 2-13. RF-231 Programming Information
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2562 Serva System Programming
This procedure prestpposes that the RE-230 has
been programmed and that coreesponding channzl
frequency information has Becn enteced on the
channel log located on the inside cover of the
EF-221. Progsramming the servo systemn mvolves
two inter-related steps: Input switch transformer
teps are selected for cach channel using &n passacis-
ted prorramming jumpe s and tuning inductor
positional information is stored in discrete mulii-
turn servo podentiometers forcach channel, The
procedure for finding the precise jumper-servo
potentiometer candition for each channel is as
follawes:

MNate

For expediency. remove the hex 51.:JI1-IJL"I|T5I
used to mount the program boand, and using
the lower two mounting holes, remaunt the
Board to the top hex standofl positions.
This positions the hoard above the chassis
amd Facilitates jumpering. Using only ong
jumper, tune each channel individually for
minimum reflected power (1 watt or less)
by selecting the lawest input switch tap

fat 131 and adjusting the appropriate
channel potentiometer. [ not adjustable
to | watt or less chaoge jumper to U

pext higher impedance tap and readjust the
patentiometer. After ezaching a good tune
log the jumper location and repeat process
for the next channel, At completion of
tuning all tesized channels, wsing Log.
install jumpers as required (jumpers may
e daiscy chained if necessary)h Re-install
the program board assembly,

A Verify svstem setup as follows (s2e fgure
214)

& RF-230 BF Quiput connected to RF-231
BE Inpur thru Y5WE Mater.

& LF-230/RE-231 Control Cable in place.

e RF-231 connected Lo appropriate anlenng
and corresponding handswitch program-
ming ¢ftected.

I, AL the RF-230, verly channel Lo be pro-
arnmmed selected and power on.

o, Preposition the corresponding channel
serve potentiometet 1o the maximum cew positi.

Mate
Numbers above servapots melate to channel
aumber selected at the RF-230 and to pra-
aram jurtipers at J3.

pad 1]

d,  Werify all ather jumpers removed, and
install @ single jumper from the channal to be preo-
grammed Lo pin | {the 2 ohun tap) of 13,

MNote

J4 and 15 on the Program Boards are in
perallel to sccommedate Vdeisy-chainina'.
Using thas method all channzl pins could
he "linked” to the same tap select pin ai
J3 if necessary.

2. Belect TUNE atf the 2A3A1 Seove Board
TUREQPERATE tazsl: swilch.

i Observe REFLECTED MOAWEDR on the
Forward Reflected wattmeter installed ot the
RE-231 input.

Maote

If no pawer is indicated at this paint,
verify that the SAFETY slide switch on
the Servo 'O Board is WO in the SAFE-
TY position. Use this switch to ensure
anoepower condition at the couplec
during maintenance aperations,

. Adjust the sssociated channal servo pot for
minimum refected power. 11 not adjustable to
J2ss than 1 watt, remaove power by sélecting OPER-
ATE a1 serva boand, and select next higher tap
swilch position pin. Repeat this procedure to
chtain minimum reilected power.

Mote

10 is meot possible to Ond @ less than 1
watt reflected power lune point, it may
be necessary Lo make o lateral changs in
the bandswitch programming as it nelates
to the tabuler information in Ggere 2-13.

h., Asthe appropriate jampenng is found for
cach channel, log the mformation, remave the
inpul switch jumper. anid go on (o the next channeal
10 be progeamumad.

i When all channels are prosramed, use log-
ted infonnation to install jampers for each channel.
As an example, il tap 8 (the 50 ohm tap) pravad 1o
e the optimum position forall channels - all
channals could be connected o this one tap as
shown in figure 2-135.
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Pracedure:

Input Switch
Programmable
Selections

Tap = Ohms

89
110
200

TO ANTENNA
USE SHORT
LENGTH RG.8
CENTER COND
FORVHIP
ANTENNAS

e i R SO R
N
~

- —

VERIFY BANDSWITCH PROGRAMMED TO. -
MATCH ANTENNA USED AS PER TABLE

vy ! ,~'/ £ - = B
. ' | - | | Q
| e =0, § - FROM

RF-231 TUNING (PROGRAMMING) PROCEDURE

Verity desired channel selected at RF-230

Verify bandswitch programmed for antenna used

Verify antenna, ground, and contrel cable connections
Verify VSWR meter connectled to measure reflected power

[, Using anly one set ol jumpers, connect mput switch programming for channel to
be programmed to the 2 ohm tap (tap |, see table at left). Set the channel servo
trimy potentiometer a1 Maximum c¢w position,

2. Seleet Tune Power at Tune Power Request Switch, This conditions RF-230 to
praduce approximately 23 watts oulput for tune purposes.

3. Observe VSWR meter and adjust channel servo programming trim potentiometer
for minimum reflected power. I not adjustable to one watt or less, select Tune
Power OFF, and try the next higher impedance tap as described in step 1. Con-
tinue this 1. 2. and 3 procedure until the optimum mput transformer ratio and
servo trim position is found for cach channel,

4. Ifa good tune 1s not obtained at any transformer tap s2tting, the bandswitch pro-
gramimineg may then increase or decrease us shown below. Steps 1, 2, and 3 should
then be repeated.

osition Sequence E A B C D K L H J G*
Network Configuration: 10T 25T 75T 75L 1SOL 200L 200T 400T 400L 750T

S, Alter tuning, log mformation und repeat steps 1-2 for next channel. At completion
of funing, use log to install jumpers as required (jumpers may be daisey chained
il necessary).

CHANMNEL SERVD TRIM POTS
ONE PER CHANNEL AS MARKED

INSTALL VSWA
METER TO MEASURE
TUNE CONDITION

‘ - 3‘ r —RF-230
=en

——

TUNE POWER
REQUEST SWITCH

(A
IR A3 3|9 =
_‘._.I__ I _\

]~
|

ADJUST
SAMPLE o ® i ot )

SHOWS CHARNEL & JUMPERED TD

THE N0. 3 INPUT SWITCH TAP IS OHMS)

AND ADJUSTMENT MADE AT CHANNEL

4 POTENTIOMETER {R5). INPUT
SWITCH
TAP

Fiaure 2-14, Abbreviated RF-231 Programming Procedure
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Figure 2-15. 18:1 "'Daisy Chain Configuration"

i This completes all RF-231 programming
functions. Remove test equipment and configure
for normal operation, Verify:

e TUNE/OPERATE to OPERATE
® SAFETY Switch not in SAFETY position

26 FAN OPTION

Fan option related information is @ven i figure 2-16.

2.7 MOUNTING

The RF-230 can be supplied in rack, stack, desk-tap.
or specialized mounting configurations as per cus-
tomer requirements, Always provide for unrestrict-
ed flow of cooling air over keat-sink assembly at
rear of units, Significant space requirements are
given in figure 2-17.

28 RF-230.01 ADAPTER

The RF-230-01 Interconnecting Adapter is shown
in figure 2-18 This adapter is used to provide ex-
panded interconnect capability for svstem applica-
Lons.
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Figure 2-16, Fan Option Related Information
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TABLE 2-2. RF-230-01 INTERCONNECT ADAPTER ASSY MAINTENAMNCE PARTS LIST

Mfs,
Ref. Desiz. Mame & Dewriation Code Part Mumbear
REF-230-01 Interconnect Adaprer Acsy 4304 ity 283600

Al RE-230-01 Interconnecting Adapter PWE Assy 14304 BE2E-5620
ARDAR2 | Integrated Circuit, Audio Amplifier, 1/4W, MC3360P| 14304 | 100172

C Capacitor, Fixed, Ceramic, .0047 uF +£20%, 50V 14304 C11-0005-472
(2 Capacitor, Fixed, Ceramic, .| uF 2055, 50V 14304 C11-0005- 104
C3 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 14304 C-3102

4 Capacitor, Fixed, Tantzlum, 23 uF 21055, 23V 14304 C-6540

C3 Capacitor, Fixed, Ceramie, 0047 uF 220%, 50V 14304 C11-00035-472
Ch Capacitor, Fixed, Ceramic, .l uF £20%, 50V 4304 C11-0005-104
c? Capacitor, Fixed, Tantalum, 33 uF £10%, 25V 14304 C-6540

CE Capacitos, Fixed, Tantzlum, 6.8 uF =1 0%, 35V 14304 -3102

c9 Capacitor, Fixed, Tantalum, | uFF £ 108, 35% 14304 C-3100

clo Capacitor, Fixed, Ceramic, .1 uF £20%, 50V 14304 C11-0005-104
Cl1,C12 Capaciter, Fixed, Tantzlum, | uF £]0%, 35V 14304 C-3100

£ Diiode, Rectifier, 1N4004 14304 CR-0725
T3 Conneclor, Socket, 37 Fin 14304 aa28-4053

K1 Reasistor, Fixed, Composition, 560 ohm £5%, 1/4W | Mil type | RCROTGS61IM
R2 Resistor, Fixed, Composition, 82K £5%, 1/4W Mil type | RCROTGE22IM
B3 Resistor, Fixed, Composition, 3.9K £5%, 1/4W Mil tvpe | RCROTG392IM
B4 Resistor, Fixed, Composition, [OK 23%, 1/4W Mil type | RCROTGI03IM
B3 Mot Used

234 Resistor, Fixed, Composition, 22 ochm £5%, 1/4W Mil tvpe | RCROTG220IM
Rr7 Resistor, Fixed, Compasitian, 8.2K 3%, 1/4W Mil type | RCROTGE2Z2IM
3% Resistor, Fixed, Composition, 3.9K £5%, 1/4W Mil type | ECROTGS92IM
R9 Resistor, Fixed, Composition, 10K 3%, 1/4W Mil type | ECROTGI03IM
Rl0o Mot Uszd

El1 Resistor, Fixed, Composition, 22 ahm £5%, [ /4% Mil type | RCROTG220IM
TI-T3 Transfoecmer, 600 ghm 143304 HG28-0572
YR Regulator, 3 Terminal, 10V, LM340T-10 14304 [11-a001-004

2-20
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r HEAT SINC ASSEMBLY WILL HEQUIRE )
APPROXIMATELY 2 SINCHES (6 35 CAO
AJ0ITIONAL SFACE AT REAR OF Unit
7 ™
10 O
112N,
13353 (W
RF230
2 STACK MOUNT
TLTIN, BASE DIM
(35,28 C1A SE DIMENSIONS

e E)J
de |
e i o —4

GAIIN 15724 000

21N 18234 CN

T P,

T

1033 N
2635 CV)
|
65103 14, RF.231. !

11555 CV| BASE DIAGRAM ®
MOUNTING DIMENSIONS 1
) ' SINIE 2N,
= { | ||xjra (21} l
,l: 21T5IN 15825 CN) :,J
o —— 2275 1N, (5205 CMI —-
HEIGHT VIDTH DEPTH WEIGTH
RF.230 6.2 INCHES 14.7 INCHES 16.3 INCHES 25L8S
(13.2Cn) (37.3CM {a1.4 CM) % (11.2KG)
RF-23 21 INCHES 11.5 INCHES 7 INCHES 25 L85
(53.34 CMl (26,21 CW) {17.78 CMI| (11.2KG)
RF-236 5.2 INCHES 14,7 INCHES 16.3 INCHES 45 Las
(13.2C\) (37.3CM0 {414 Cni (20.2 KGI

Figure 2-17. Space and Related Physical Data
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THIS INTERCONNECTING ADAPTER IS USED TO PROVIDE

4.63 IN. SYSTEM INTERCONNECT VERSATILITY AS SHOWN IN
™ 11.8CM SYSTEM INTERCONNECT DIAGRAMS. THE PC BOARD
3750 IN. MOUNTED AUDIO AMPLIFIER PROVIDES ESSENTIALLY
¢ 44..4—————3-5 oM UNITY GAIN AND IS USED FOR AUDIO DISTRIBUTION
- USING TWO SEPARATE AMPLIFIERS AND OUTPUT
3.500 IN. TRANSFORMERS.
5 .56 g 8.9 CM
5 45N Lol 3751N
1 == 1143 CM '| f__\ < 9.53 CM »
? \ ‘N
3 ' ki = \T’ |
Y
: Y o o o
g w1 s
5 TO AF.230 "
. 14 . R\
:
: |
2 | TO ANTENNA COUPLER

i o

A °CC000000000000)m ||
P o00000000000000

e 0 00000000000000
QO i

1
3 o LR 000000000000000 fo Ik
. S 000000000000000

RF-230-01
INTERCONNECTING
ADAPTER

G HARRIS

= O

6.5 IN E
16.51 CM

GO W R

|
| e
— L) —p‘ |1—-§UC“N:“'TYP " MOUNTING PLATE DIMENSIONS
TO M4 ON
- Z0-
8 o
o = 0 s 1 I
045 ol Lzl b a —> T0 RF-231 TB1
(] P e P ez | |
8 o I [ 5] | BOX ADAPTER
o} I T
gg fg 1 180 g BLES @ n[l — T0 RF-258
o] |2 | [ = L& |
O - - <
° 5 | = | | | = |® @ @
I o L T n[F -3 TO RF-236 J6
I 20,2 [ T[S E[
Y80 2% 19%1 0%, ‘ TWO WIRE
80 .:_,J L2l Lga ; FAN CONTROL oo oe 10
5,2 - .
S Ow -

RF-230-01 Interconnecting Adapter
PWB Assembly Component Locations

{ ITU Ja ON RF-230

Figure 2-18. RF-230-01 Details
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RF-242 Installation Information: The installation dimensions for the

RF-242 Stack Mounting Bracket are shown below.

B g
>
g—3.000———>1g—1.22

7.750

11.700

13.20
10.750

b — — — — — e — —  — e e e e e e e e e — e

e-S—»] d ‘E
v |
* 4 B
A =

Figure 2-19. RF-242 Stack Mounting Bracket
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RF-243 Installation Information (with RF-237 Rack Mount Fan Option): Installation
dimensions for the RF-243 Rack Mounting Brackets are shown below.

1
<L

AIR FLOW

f

U

h_‘ K
=
Va
Iy
i
,(_&
21.65 MAX.
20.15 MIN.

16.000 IN. 40.6 CM

18.160 IN. 46.1 CM

39IN.1CM
> 146 3.7CM

2-26

18.94 IN. 48.1 CM

Figure 2-20. RF-243 Rack Mounting Brackets
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RF-244 Installation Information: Installation dimensions for the RF-244
Shock Mounting Bracket are shown below.

18.47 IN.
¢ 46.91 CM
ug A= /'Y
Tt - T T 3
. $ | 1 1
| :— --d I |
] 1 ]
1
: . : |
I ! == "
| ! | 1 1
e 7 EeE e e o )
_{__o @)
r A
17.97 IN.
45.64 CM
11.70 IN. L
29.7 CM J
e 3 o Bl
1 ! ! | 1
l 1 e = \
1 | )
' ! ! -
{ ) v |
1 | i ! 1
'\ /L Sk !\ J'
1.60 IN Qi e ssEes=s . TSR s o
4.1CM ¥ o L
—» 15.88 IN.
1.31IN. 40.3CM
3.3CM
1
[y 1
3.74 IN.
9.5 CM

Figure 2-21. RF-244 Shock Mounting Bracket
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PART Il

OPERATION

31 GENERAL

All routine RF-230 system operations can be per-
formed from the Transceiver Front Panel. With
power ON in a “programmed’ system, selecting
the desired operating channel would normally be
the only routine operator requirement — every-
thing else 1s aulomatic.

3.2 PRE-POWER ON

Verify all svstem interconnections, especially that
the Transceiver rf power output connector, J 1 is
safely terminated to the Antenna Coupler, and
that the coupler is properly terminated in an
appropriate anlenna.

I f there ts any reason to doubt that the
Power Supply is properly configured
tor the operating voltage used, check S1
inside the powersupply. The 115/230
Vac position should agree with the
power source used,

3.3 POWERON

Select MAIN POWER ON at the RF-236. The DC
ON indicator should illuminate. Select ON at the
RF-230 VOLUME control. Adjust for desired
panel lighting. Select desired operating channel
and operiting mode. If SQUELCH operation is
desired, turn control clockwise from OFF position
until squelch threshold is reached. Adjusting fur-
ther clockwise will require a stronger signal to
“break” squelch, and returning counterclockwise
reduces this threshold. If clarifier operation is avail-
able (see section | ATATOQ), receive signals that
appear un-natural (because the transmitted signal is
slightly off frequency ) can be “clarified”, if they
are within £ 240 Hz of the assigned channel oper-
ating frequency.

34 STANDARD OPERATIONS SUMMARY
Figure 3-1 summarizes standard RF-230 operations.

Table 3-1 gives abbreviated functional descriptions
for each control and/or indicator on the RF-230.

~

T

" .
w HaARRIS
.

— \Q9lo]

~
TRANSMIT WEMOTE  Tuns o,uo
Qo Q G
wsp AY arsk RAUSLEY
usa cw

CLAmIFIZn
voLuME

Figure 3-1. Abbreviated Operating Procedure

VOLUME
CHANNEL

Select Power ON and desired speaker audio level
Select desired operating channel

MODE Select desired operating mode (if not preprogrammed)

DIM Adjust panel lighting

Adjust to desired threshold

CLARIFIER Fine tune off frequency signals (Receive Only)

L]
L J
@
e SQUELCH
L J
L ]
L]

TRANSMIT

When illuminated, indicates transmitter keyed (brighter flashes indicate power

output) - . g
® REMOTE When illuminated, indicates remote control active and phann_cl switches inactive,
® TUNE When illuminated, indicates RF-281 Antenna Coupler is tuning. When flashing,

indicates RF-281 in FAULT condition, unable to tune.
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TABLE 3-1. RF-230 CONTROLS AND FUNCTIONS

Control

Functional Description

Channel Select
switches

CLARIFIER

DIM

MODE

REMOTE

SQUELCH

TRANSMIT

Position the two switches (tens select and units select) so that the desired channel
number appears i the lighted “window™, Always verify that the channel selected
is truly the desired channel, Selecting an unused channel will result in an inoper-

able unit.

If a distant transmitting station operating on-channel is slightly off-frequency, the
received signal will not sound “natural’. The £ 240 Hz range of the receive-only
clarifier can be used to fine-tune these signals for optimum clarity. The RF-230
uses # unique frequency stepping technigue to cover this * 240 Hz range. Displacing
the spring-loaded clanfier control clockwise or counterclockwise will “step™ the
frequency up or down in 135 Hz steps. Releasing the control (1o its rest position)
stops the stepping action and maintains the selected "tune’’ condition. Powering
the unit up, or changing channels will automatically reset the clarifier to zero

(both HI and LO lights off).

This control can be used to effect the desired “dimming’’ of both the panel
illuminators, and the status lights, Note, however, that different “dim rates™ are
used for the panel and status indicators. By using this system, status lamps will
remain visible in the full cew position, while control indicators will be almost off.

This control can be used to select the desired operating mode at the front panel
if the appropriate instruction has been programmed (see figure 2+9 in the installu-
tion section). If the channel is programmed to operate in a specific mode, the
front panel mode switch is pre-empted.

When the indicator is illuminated, 1t indicates that control is being exercised by
source other than the front panel control switches. In most cases (if RF-252
not used), indicates that MODE and CLARIFIER are also controlled by other
than front panel control.

Provides manual squelch threshold control. With this control, squelch character
istics are: fast attack, slow decayv (about 5 seconds). Therefore, to set this control,
preposition to full clockwise, and after the audio level has dropped to indicate
squelch activation, slowly return counterclockwise until the audio returns. With a
no-signal condition, & slight return clockwise should activate squelch and ensure a
maximum sensitivity condition. An incoming signal that exceeds this no-signal
threshold will “‘break™ the squelch for normal communication. When the signal
disappears (for about 5 seconds), the squelch circuit will again disable the speaker
audio for “quiet' operstion.

This status indicator performs two functions, and has two brightness levels with
significance as follows. the first brightness level is relatively dim, and indicates
that the transmitter is keved, When the indicator flashes brighter (as on voice
modulation peaks), it shows that power is being emitted to the antenna.
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TABLE 3-1. RF-230 CONTROLS AND FUNCTIONS (continued)

Control

Functional Description

TUNE

VOLUME

Several options that require time for tuning have access to this status indicator.
When illuminated, the system is not ready for operation, indicating that auto-
matic functions are being performed to configure the system for operation. If
these functions are not complete within built-in time limits, this indicator will
flash to alert the operator. Also, this indicator remains illuminated in excess of
30 seconds, a tune fault is present.

Note
The RF-231 does not use this indicator

Adjusts audio output level to speaker and also to headphones (if used). This
control is also mechanically coupled to the POWER ON/OFF switch. Positioning
to the extreme counterclockwise position removes all low level power from the
RF-230. Displacing the control clockwise to effect volume adjustment automat-
ically selects POWER ON.

3-3/3-4
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PART IV

FUNCTIONAL DESCRIPTIONS

4.1 GENERAL

The RF-230 comprises a modularized state-of-the-
art hf communications system, The information
presented in this section describes the major func-
tions of the RF-230 Transceiver, the RF-231
Antenna Coupler, and the RF-236 Power Supply.
At the heart of the system is the RF-230 Trans-
ceiver. This unit requires 13.2 Vdc as operating
power and a constant 50 ohm rf output load
impedance for optimum efficiency. The RF-236
Power Supply satisfies the system 13.2 Vdc power
input requirement, and the RF-231 functions to
“tune’ a complete family of antennas to satisfy
the 50 ohm rf output load requirement of the
RF-230. The RF-230 will be discussed first.

4.2 RF-230 FUNCTIONAL DESCRIPTION

Figure 4-1 is a simphified block diagram that
demonstrates the major functional elements in the
transceiver. Refer to the specific sections concern-
ed for detailed functional descriptions for each
element.,

4.2.1 PA Filters, 1A1A1, 1A1A2

PA Filter No. 1 works with PA Filter No. 2 to per-
form the receive mode preselector function, and in
the transmit mode to filter the power amplifier out-
put. PA Filter No. | contains three of the six
eliptical low/high pass filters required to perform
these functions. Input or output signals are all
routed through the VSWR assembly on the 1A1A]
board. This “feed-back™ information is used in the
development of ACC, ALC, and power control. The
desired eliptical filter is selected automatically by
relay control ground signals from the |ATA3 PA
Control Board. In the transmit mode the filter
selected will reduce harmonic output to typically
better than —50 dB. In the receive mode, these
same filters maintain input losses at such a low

level that the signal can be introduced directly to
the high dynamic range input mixer on the IA1A6
Mixer Board.

PA Filter No. 2 works with PA Filter No. 1 to per-
form the receive mode preselector function and in
the transmit mode to filter the power amplifier out-
put. PA Filter No. 2 contains three of the six
eliptial low pass filters required to perform these
functions. Unlike PA Filter No. 1, there is no
VSWR assembly on the PA Filter No. 2 PC Board.
The VSWR assembly on PA Filter No. | is used by
both the TATAT and 1ALA2 assemblies. The de-
sired filter is selected automatically by relay con-
trol ground signals from the 1A1A3 PA Control
Board. In the transmit mode, the selected filter
will reduce harmonic output to typically better
than —50 dB.

4.2.2 Mixing, 1A1A6

The 1A1AG6 Mixer PC Board performs all of the
major frequency conversions functions accomplished
within the RF-230. In the transmit signal path, the
double sideband 9 MHz input from the balanced
modulator on the Processor PCBis selectively filter-
ed to eliminate the unwanted sideband, and two
up-conversion functions translate the 9 MHz input
first to a 75 MHz intermediate frequency. and then
to the final operating frequency. Conversely.
receive signals from the PA Filter are translated
from the operating frequency, up to the 75 MHz

I1st IF, then to the 9 MHz 2nd IF, and filtered be-
fore routing to the Audio |F PC Board as a 9 MHz
IF signal. The RF-230 incorporates an automatic
and programmable spur avoidance technique called
“HOP", This system is discussed in detail in sections
1A1A9 and TATAITT as it relates to LO2 and LO|
generation. The system involves shifting the LO2
and LO1 injection signals 10 kHz to avoid spurious
responses. When any kHz digit less than 4 is select-
ed, control logic on 1A1A9 will automatically effect
this shift (HOP), examples demonstrating all four
conditions are given in figure 4-2. Tabular informa-
tion in sections |AIAY and TALAlgive detailed
information on the system also, The automatic
system will avoid most “spur” problems, however,
if a spur is encountered, selecting “HOP” will cause
the shift indicated to counter the problem.

4-1
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An ALC input voltage from TATA3 effects a
30 dB control range for transmit signzl Auto-
matic Level Control, and the automatically carrier
level controtled AM/PCS input from the Processor
is recombined in the 9 MHz path on this board.
Pawer limit control information from the Power
Amplifier controls the final operating frequency
RE Qutput to the PA Control Board. Receiver
protection is elso mcorporated at this point 1o
automatically react in the presense of excessive
signal input voltages. Delayved AGC input from
the Audio 1F Bourd provides up 1o 36 ¢B atten-
vation witht 1V ut the antenna.

423 |Fand Audio 1A1A4
The IF Audio Board accepts the 9 MHz 1F Output
from the mixer assembly und performs the final
detector function to translate the intermediate
uency signal into useable intelligence. This
process involves two discretz. but not simultancous,
detector functions: & product detector s operitive
in the single sideband CW andé AFSK maode, and an
envelope detector is operative in the AM mode. Two
separate qudio outputs are provided: 4 600 ol line
audio output, and a conventional front panel speak-
¢r putpul,

Mute, syuelch: and sudio enable/disable control is
also eftrected through the Audio 1F Board via Logic
Level control and COS/MOS Quad Bilaterizl Switch
clements, These switch elements bave been shown
us simple SPST switches on logic diagrams lor
simplicity. The 600 ohm audio output is alfected
only by the MUTE signal: the front panel speaker
is contralled by all three (MUTE, SQUELCH,
SIDETONE ENABLE/DISABLE).

S slch and AGC control voltages are also develop-
ed and used on the Audio IF Board, In the AM
mode, AGC 1s carrier-derived: in SSB, AFSK, and
CW it is derived from the detected audio, AGC is
automitically controlled for denvation source
{carrier or SSB) and time consiant, Fast attack,
fast decay is used for typical AM and AFSK signals,
and fast attack slow decay for sideband and for CW.
A delayed AGC voltage from the Audio 1T Board
controls front end gain,

4.2.4 Transmit Signal Initial Pracessing, TA1AS
The Processor PC Board functions in the transmit
signal path to translate audio or other intelligence
mputs toa 9 MHz IF frequency for use at the

44

IATAG6 Mixer. The Processor board will select any
onte of these four intelligence inputs as the modu-
latian source at the Ist transmit mixer o produce
the desired DSB, AM, or CW output, The desired
modulation source (600 ohm audio, dy namic mic,
carban mi¢, or ¢w) is selected by electronic switch-
g m response (o operator mputs and logic control
elements.

ACC (Autematic Carrier Control) is effectad on

the Processor board in response to cantrol inputs
developed at the PA Control Board from VSWR
and other information. A complete family of mode
related control functions are ganerated on the
Processor bourd in response to 3-bit mode control
inputs from the front panel, and as modifizd by
reluted inhibit, enible, or other logic functions.

4.2.5 Transmit Power Amplifier 1TA3 Assembly

The all sohd state power amplifier accepts the +14
dBm RF Drive Input from [ATA:# and provides a
nominal 36.5 @B amplificztion to praoduce the final
RE POWER output to the PA Filters and the
antenna system. Receive/transmit signazl paths are
cantralled by K2 to route the antenna input directly
ta the Mixer in receive made, and to connect the
PA output to the antenna (thoe the PA Filters) in
the trunsmit mode. A control voltage analogous to
totil power amplitier current s also develaped on
this assembly und fed to TALAS to elfect power
control,

4.2.6 Frequency Synthesizer

The complete synthesizer assembly actually consists
of three subassemblies, the TAIAT0 Frequency
Standerd PC Board, the 1ATALL LO | Generator,
and the JA1A9 LO2 Generator. The Frequency
Standard contains the master reference ascillator
(TCXO A2), and circuitry 1o provide the @ MHz
carrier injection signal, the LO1 and LO2 reference
signals. and clanifier control circuitry.

LO No. | generates the Fo +75 MHz signal required
at the TALAG6 Mixer to perform the final transmit
mixer up-conversion to the Fa, and in the receive
mode, to perform the first up conversion to the

75 MHz IF. The Fo +75 MHz output can be any
discrete frequency (in 10 KHz increments) between
75.0 MHz and 104.99 MHz. The output lmequency
18 synthesized from a single | MHz signal input.
Synthesizer control is exercised automatically in
response to BCD frequency control inputs from the
program board HOP spur avoidance control is also
exercised thru this assembly.
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LO No. 2 generates the 66 MHz injection signal
used at the 1 A1AG Mixer to convert the 9 MIz
transmit input to the 75 MHz Intermediate Fre-
quency, or in the receive mode, to convert the 73
MHz Ist IF 9 MHz 2ad 1F. The LO No. 2
assembly uses 100 Hz and 1 kHz BCD mput infor-
mation. HOP (spur evasion technigue) control
information is also used te shift the output 10 klz.

BI'F (Band Pass Frequency) Select Control signals
are also generated an the LO No. 2 assembly. This
function is accomplished automatically in response
to BCD frequency contral inputs. This szction also
incorporates @ priority encoder system (o aulo-
matically select BYPASS mode in response to con-
trol inputs.

All operating frequencies are synthesized from a
single standard. This TCXO {Temperature Compen-
sated Crystal Oscillator) is mounted in at protected
environmenlt on the Frequency Standuard PC Board,
and functions to control all operiting frequencies
to X | pom over the full temperature range of
—300C to +30°C. Becsuse the TCXO employs
“temperature compensated” circuit devices, it does
not require & temperature controlled operating
environment, with the inheérent time lag between
turn-on and final temperature stability.

4.2.7 Operator Interface

All operator inputs are effected thru the 1A2 Con-
trol Panel Assembly as described in this section on
operation.

4.3 POWER SUPPLY, RF-236

The RF-236 Power Supply functions to convert
113/230 Vac power ta satisly the +13.2 Vdc pri-
mary input requirement of the RF-230 HE SSB
System. In addition, the RF-236 lunctians as a
versatile housing for the RF-253 Auto Alarm.

The RF-236 also supplies control voltage and 117
Vac operiting potential for the optional fun. This
fan is required for most systems applications.

4.4 ANTENNA COUPLER
The antenna coupler will tune any specified antenna

to match the transceiver 50 ohm interface and
effect an efficient transmil ar receive interface,

4-5/4-6
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PART V

MAINTENANCE

5.1 FAULT ISOLATION

Table 5-3 on page 5-73 15 a list ol possible fault con-
ditions and prabable causes, This table is not pre-
sented as a comprehensive list of system troubles,
but only as a guide to trouble analysis. The first
step in troubleshooting is symplom recognition
based on knowledge of equipment characteristics,
Not all eguipment troubles are the direct result of
companent ailure. For example, @ condition of less
than peak performance can result from component
dezradation. 1t is important that degradations be
recagnized as well as troubles resulting from com-
ponent [ailures,

The next step is to determine logicul causes of the
trouble. A check of operation in different modes
and at different frequencies will help to eliminate
some causes and will sometimes pinpoint the
problem. AGC voltage is a typical measure of
receiver gain. See tzble 5-6 on page 5-74.

Modular construction of the RF-230 System lends
itself to a logical and strzight forward trouble-
shooting procedure. By referring to the overall
and individual block diagrams, and using related
level und frequency information, a trouble can be
localized to & particular assembly,

The quickest and most convenient method of con-
firming input or output levels at a suspected assem-
bly is to temporarily remove it from the chassis,
and if necessary, place the assembly on en extender
card for test.

Figure 1 shows an RF-230 Card Extender as sup-

plied with the MRK (Maintenance Repair Kit). Use
the PC Board Extraction tool located on top of the
PA Assembly to remove plug-in component hoards,

Always select Power OFF when removing
or installing subassemblies to prevent
possible circuit damage.

After establishing the existence of a trouble in 1
particular assembly, refer to the servicing informa-
tion for the assembly given i the unit instruction
sections of this manual,

Note

Do not connect the 50-chm load to dig-
ital inpult, since this is too heavy aload

for digital integrated circuits. For these
circuits, use an oscilloscope with a high

impedance prabe.

Figure 2 locates component assemblies in the RF-
230. Refer to RF-236 Sectivr and RF-231 Section
for component locations within these assemblies.
Figure 3 is 2 bottom view of the RF-230 with the
cover removed. Opposite side circuit bozrds are
identified 10 facilitate orieniation.

52 PW BOARD REPAIRS

The lallowing general rules and techniques are use-
ful in servicing the pw boards of the RF-230.

® \When replicing component on printed wiring
boards, clip the mounting leads first with a
suilable pair of diagonal cutters and remove
the component. This is especially helpful on
multilead components such as the dual in-
line and circular type inlegrated circuits, The
individual leads are then removed from the pw
board with a low wattage iron.

e Before removing an inlegrated circuit from o
pw board, nole orientation of the pin locating
tub end insure the replacement component is
reinstalled in exactly the same way.

141335211109 1

TA8

12 34561
[ntegrated Circuit Orientution, (Top View)
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SOME CARD EXTENDERS MAY HAVE
DOUBLE-LETTER PIN DESIGNATORS

001U 1171

Figure 5-1, PC Boird Extender Card. Part of MRK

® Because of the double sided construction used

on pw boards in the RF-230, a
campanent lead may be soldered 1o printed
circutl areas on the top and bottom of the
pw bourd. Consequently, when a component
lead is removed, the replicement component
should be resoldered top and bottom as
applicable,

Overheating a printed circutt conductor may
cause it to pull loose from the board material.

- Apply only the minimum smount of heat

necessary for component removal or replace-
ment, The use of a soldering iron in the 25 to
353Wrange is recommended.

A soldering too! (solder-sucker) is very conven-
ient (and minimizes board damage) when re-
moving multilead components which cannot
be cut loose with diagonal cutters.

® A convenient device to use in place of a solder-
sucker is & roll of Solder-Wick, manufactured
by Solder Removal Co., Covina, California.
This flux=saturated copper braid is often more
cffective than & solder-sucker for removing
solder rom pw boards.

52,1 MQOS-FET Replacement

4. Remove new MOS-FET from package. The
four leads may be connected together with & small
lerrule or wire to prevent static charge differences
between the gate and substriate terminals. [ the
ferrule is present, wrap several turns of solder or
small gauge wire around the leads and then remove
the ferrule.

b.  Position the four leads and install the MOS-
FET on the pw board.

¢, Removwe the jumper anly after the leads are
soldered.
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NOTE
REAR PANEL SHOVN WITH FOUR MOUNTING SCREWS o
REMOVED, FOLDED BACK, AND PA COVER SHIELD A Saaen
REMOVED TO EXPOSE FOR IDENTIFICATION. /
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5.2,2 CMOS Handling Precautions

All CMOS devices have diode input protection
aaainst adverse electrical environments such as
static dischurge. Although devices contain circuitry
to protect inputs against damage due to high static
voltages or electric fields. normal precautions
should be taken to avoid epplication of any voltage
higher than maximum rated voltages.

Unfortunately, there can be severe electrical envir-
onments during the process of handling. For
example. static voltaged generitted by a persen
walking across a commen waxed loor have been
measured in the 4 10 15 KV range (depending on
humidity, surfzee conditions, ete.). These statie
valtages are potentially disastrous when discharge
inte a CMOS input considering the energy stored
in the capacity (about 300 pF)of the human body
at these voltage levels,

Present CMOS gate protection structures can genes-
ally protect against overvoltages. This is usually
sufficient except in the servere cases, Following
are somy suggested handhing procedures far CMOS
devices, muny of which appiy te most semiconduct-
or devices,

1. All MOS devices should be stared or trans-
ported in materials that are somewhat conductive,
MOS devices must not be inserted into convention-
al plastic “snow'" or plastic trays.

2. All MOS devices should be placed on & ground-
ed bench surtace and operators should ground
themselves prior to hundling devices. since a worker
car: be statically charged with respect to the bench
surlace.

3. Nylon clothing should not be worn while
handling MOS circuits.

4. Do not insert or remove MOS devices rom
test sockets with power applied. Check all power
supplies to be used lor testing MOS devices to be
certain there are no voltage transients present.

5, When lead straightening or hand seldering is
necessary, provide ground straps tor the apparatus
used,

6. Do not exceed the maximum electrical volt-
age ratings specified by the duta sheet.

7. Double check test equipment setup for
proper polarity of voltige before conducting para-
metric or functional testing,

8. Cold chambers using CO2 tor cooling should
be equipped with baffles, and devices must be
contained on or in conductive material.

9, All upused device inpults should be connected
to Vpp or Vss.

53 CONVERSION BETWEEN DBM AND
VOLTS RMS

Power levels in this manual are stated in dBm, or
decibels with respect to | milliwatt, Thus, for
example, 6 dBm means 6 dB more than (“above™)
I mW, or2 mW. Similary, - 6 dBm is 6 dB less
thae (“below' ) | mW, ar 0.25 mW (250 u\V).

Notice that every value of dBm corresponds 1o &
particular amount of power. If the impedance in
which this power is dissipated s Known, the corres-
ponding voltage and current can be determined.
Table 3-1 lists 30-ohim voltage equivalents for many
dBm power levels. Note that the negative values of
dBm, voltages are read in either of the two lefthand
columns. For positive values of dBm, voltages are
read in the righthand column, For instance, —6
dABm s 0112V (112 mV), across 30 ohms, while
6 dBm is 0.446V. Similarly, =20 dBm equals
224 mV, while # 20 dBm equals 2.24 volts (across
30 ohms).

54 LOGIC INTERPRETATION

Many counting and contral functions in the RF-230
are implemented in digital integrated circuits. The
busic circuit elements (gates, Hip-tlops, ele.) are
binary in nature, that is, the output voltage of each
can lie only in two permissible areas,

The twa possible states of ¢ach element are called
logical “ 1" and logical =0, The assignment of
vollage levels to these logic states is arbitrary: how-
ever, in this technical manual positive logic is
standardized, which means we define the states as:

TIL CMOS
Logical 1: Normally more than 24V .0V
Logical O: Normully Jess than Loy 3.0V

W
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TABLE 51. CONVERSION OF DBM TO VOLTS RMS ACROSS 50 OHMS

(Based on 0 dBm = | milliwatt)

@

(NEGATIVE DBM)

(POSITIVE DBM)

VOLTS MILLIVOLTS DBM VOLTS
0.224 224 0 0.224
0.199 199 i 0.251
0.178 178 2 0.282
0.158 158 3 0.316
0.141 141 3 0.354
0.126 126 S 0.398
0.112 R B 6 (.446
99.9 7 0.501
59.0 8 0.562
79.3 9 0.630
70.7 10 0.707
63.0 11 0.793
56,2 e 0.890
S0.1 13 0,999
440y 14 12
39.8 15 1.26
354 6 4]
R 17 .58
AR 18 .78
2520 19 .99
224 20 2.24
19.9 21 2.51
17.8 23 282
15.8 23 316
14.1 24 3.54
|12.6 ) 398
12.0 2541 - -
1 e 26 4.46
10.0 27 5.01
8.00 28 5.62
7.93 20 6,30
7.07 30 7.07
5 3.98 35 12.6
2.24 40 224
1.26 45 39.8
0.707 50 70.7
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A pate is 3 cirouit element whose culput level
depends on the levels at all of its inpul in a parti-
cular pattern.

AND Gata

INPUTS OUTPUT
AR
A 0 0 {
::::}_____ 1 0 0
0o ]
2 (S | |

For an AND gate, the cutput is 1 i and anly all
inpuls are |, The putpuat 1z 0l any ar all inputs
are 00 A truth table that lists all possibilities for &
two inpul AND iz shawn above.

NAND Gate

INPUTS | OUTPUT
X B |
AR |

A 10 I
0o i

B L D

The outputs of the NAND gate are the oppasile of
the AND gate.

OR Gate

INPUTS OUTPUT
A A &
— I >—"" 0 |1

| ] |
B oo i

1 | 1

The output of the OR gate is L aony (or all) imputs
are 1.

NOR Gate
INPUTS | QUTPUT
A B |
M 1] ] 1
) >— 1 0 0
B VI 0
1 | ()

The outpuis of the MOR gate are the opposite of the

DI gate.

Lxclusive OR Gate

INPUTS | QUTPUT
A B
A 1] [ 7]
SD— |
. fl 1
B I 0

The putput of the Exclusive OR Gate will be 1 only
if ane ar the other of the inputs &re high, but nat
for both

Exclusive NOIE Gale

INPUTS | QUTPUT
A A B

oo 0
g |0 0

1 I ]

Functions like the Exclusive OR, however, the out-
pul is invertad.

A lip-Mop has memary, Ld.. it stores a logic stal.
The logical symbel af the binary storage element
cilled a JK fip-Oop (abbreviated FEYis shown
belaw, The state of the FIF s referred 1o by the
condition of the O output, For example, if the
autpul 1z high, the FT contains a 1, af the FEF kas
a ] output. The O outpul is alwavs at the oppasite
lavel of the O output,

PRESET
—M o
— W CLOLK —»
— MK i

CLEAR

T

The state of the FF can be changed in two wavs:
by means of the CLOCK input ar by means of
PRESET and CLEAR inputs, The effect of &én
applied clock pulse on the stute of an FI¥ depends
upon the J and K inputs, The ] input must be

high far an applied clock pulss 1o cause @ 1 output;
similarly, the K inpul must be high and a clock

L
[
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pulse applied to cause a O gutput, Ifbolth 1 and K
are kept high, the FF togales {changes state) on
each applicid clock pulse.

The PRESET and CLEAR inputs operate mdepand-

ently of the clack. A gk level input 1o FEESET
drives the FF to | Gif it is not alesady gt 1) while
i high level inpul to CLEAR drives the FF 1o O
(if 115 mat already at 00

There aze many variations of the basic JK flip-flop.
For exemple, a ciroutt may have severdl T and K

mpls,
Pt e
H—1 "\I FNESET |

Because of the AND gates, all 1's or K's must be
high in order to togzle with an applied clock pulse,

Some circuils PRESET or CLEAR wilh a low level
input instead of a kigh level. Ths is indicated by a
“circle’ al the appropriaie input t2rminal.
INDICATES LOW
INPUT FOR PRESET

#RESET
—P "
——— ¥ CLOCK —
—_— px op———
CLEAR

A1

INDICATES LOW
IMPUT FOR CLEAR

5.5 LIST OF MANUFACTURERS

Tiehle 52 tsa list of manuiacturers for alb parts list-
ail in this manuwal, Parts list for subassemblies are
inchoded in mdividual sections,

5.8 INTEGRATED CIRCLITS AND MINI-
MODULES

Table 5-4 is a quick reference index of complex
devices used in the BF-230 where supplementary
data is supplied. When replacing integrated circwits,-
other devices of the same gengric number can be
used, hawever, devices from Murris RF Communi-
cations are preferred because they have heen pre-
sereenad for higher relighility, This 15 expecially
true of CMOS devices,

5.7 DIGITAL COMNTROL LINES

Dagital Cantral lines used in the REF-230 system,
wiether tri-slate bus, open collecior bus, or direct
logic driven, all respond to 1OV CMOS levels. Zero
and | logic level references are commaonly used to
describe these M1 end LO Iogic levels are as follows:

e | = Hl= Mominally 7 thro 10 Ve
a )= LOW = Naminally 0 thru 1.4 ¥dc
Commaon control line functional descriptions are

given in alphabetical order in table 5-3 to provide
» canvenient reference summary.
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TABLE 52, LIST OF MANUFACTURERS (continued)

CODE MANUFACTURER'S NAME CODE MANUFACTURER'S NAME
NUMBER AND ADDRESS NUMBER AND ADDRESS

14304 Harris Corporation Mil type Government Bureau of
RF Communications Division Military Specifications,
1680 University Avenue Promulgated by Standardization
Rochester, New York 14610 Division, Directorate of Logistic

Services DSA
TABLE 53. CONTROL LINE FUNCTION SUMMARY
Function Description

AM Enable

BPF

Bus Request

Bypass Control
Cutput

Activates AM detector-AGC system while disabling sudio AGC and product
detector.

4 bit binary code, derived from operating frequency and transmit/receive
condition as follows:

Frequency Code Action
1.60 — 1,990 MHz 000 Filter 1 select
2.00 — 2,590 MHz 001 Filter 1 select
2.60—4.119 MHz 010 Filter 2 select
4.20 — 6.790 MHz oLl Filter 3 sclect
6.80 — 10,990 MHz 100 Filter 4 select
11.00 — 17.990 MIiz 101 Filter 5 select
18.00 — 29,990 MHz 110 Filter 6 select
Forany frequency if in Rx mode, 111 Filters bypassed at coupler

and bypass selected
When utilized in & multi-remote system, places & service request in the
priority queue.

Controls RF-281 “Bypass” function. This function is not required in systems
using the RF-231. The RF-231 uses BPF coding directly to control this
function.
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TABLE 53. CONTROL LINE FUNCTION SUMMARY {Continued)

Function

Description

Channel Bus

Channel Lines

Coupler Rechannel

CW Keyline

1 Mute
Fan Control
Frequency Bus

FSK T.C.

HOP

[nternal/External
By pass

Inhibit In

Reyline
Keyline Enable

LO-3 Inhibit

Micrephone Enable

7 bits binary corresponding to the channel number. Codes 0 — 935 access
positions in memory (suhject o jumpering an the programming boards).

Codes 98 — 127 disable the programming boards and allows input ol data
from external connector, with codes 112 — 127 ¢nabling the front panel

mode swilch und clurtfier control.

7 bits binary corresponding to channel number. Provides one level of storage
to insure correct channel programming if operator changes channel during
thit process.

Provides a pulse ol at least 30 mS duration upon power up or during a
chiannel change to allow the RF-281 to home. or the RF-231 1o re-enter its
preprogrammed maode.

Allows on-oft keving (A1) of carrier. Disabled if not in CW mode. Initiales
time hang on T/R relay control to prevent reluy drop-out.

Disables speaker amplifier when headset used or if commanded by external
circuitry. {i.c., voice privacy module).

When utilized with the RE-236 in a stack-mount, provides control ol cooling
fan dependent on PA temperature.

22 lines providing BCD coding from 0 to 299999,

Changes AGC time constant when FSK mode is selected. Also provides
external indication to power up RTTY system. or to put a solid stute kilowatt
in @ higher efficiency mode.
Spur evasion technique - slews LO1 and LO2 up 10 kHz to avoid high order mixer
products while maintaining same receive or transmit frequency. User programmed
If transceiver 1s in receiveit zllows by passing of coupler und bandpass Rlters.
Defeated auteomatically i transmit.

Disables front panel channel switch assembly to allow remole take-over of
channel bus. Also disables mode switch and c¢larifier control unless &

channel number from 112 — 127 s present on the channel bus, Lights
REMOTE light on front panel.

Subject to overriding by the keyline enable and being in & correct mode.
allows the transceiver to enter a transmit condition.

Lrables kevling, used for tempersture falsuling as well as to program receive -
only channels, and to allow prioritization in multi-remote systems.

Shuts off @ MHz injection when receiving AM

Disables microphone inputs to allow options, such as the marine suto-alarm,
sole access 1o modulator.
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TABLE 53. CONTROL LINE FUNCTION SUMMARY (Cantinued)

Function

Dascription

Mode Bus

Maode [nhibit OQutput
(MIO)

Mute Control
Progruamming In
Pragress
Speaker Enable
Squelch Bypass

T/R Relay Centrol

Tune Light

Tune Power Request

Tx Inhibit

Tx Light

Up/Down Clarifier

USB/AM/OPT Filter
Select

Zero Clarifier

3 bit binary code as follows:

000 No mode defaults to USB (does not show up on Mode bus)
001 USB

010 LSB
are AM
100 AFSK
oy Cw
G PCS

L1 Kills gudio and inhibits keyline
Disables front panel mode switch it @ mode has been preprogrammed into
memory. Also present to disahle remate mode selection,

aes detual muting of speaker driver as indicated by mute commaund or
maode code 7.
Disallows channel lines from changing while the CPSU boards are being
reprogrammed.
Activates speaker driver while in valid CW transmit condition (or when using
line input) to allow sidetone to be audible (always activated in receive).
Disables sylalbic rate squelch to allow use of external control, such as volce
privacy or scanner system.
Actuates the various T/R relays subject to cw hangtine (on cw only), Keyline
enable, or mode code 7. Controls front panel transmit light,
Interfacing with RE-281 provides visual indication of coupler status,
When combined with 2 keyline closure, places transmitter in AM and disables
transmit zudio 1o provide carrier suitable for coupler tuning.
Disables transmit while not defeating kevline related lunctions. Activated by
synthesizer out of lock, or by Ry — ‘I'x trunsition relay setthng time delay
(defeated on cw )
Signals the presence of power output (= SW). Used to satisty FCC Require-
ments. Causes front panel indicator “Transmil” to change intensity.
Control lines for modilyving clarifier frequency,
Cantrols the filter used in the IF. The optional filter may be selected for
FSK, CW. ar LSB.
Zeros clarifier to center channel. Occurs upon power up, or when channel is
changed, either locally or remotely.
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TABLE 54. INTEGRATED CIRCUIT INDEX

L

Type Function Page
[M324/0A324 Cuad Operational Amplifiers 513
CASSS Timer 3-14
CABLDO TAWart Audio Fower Amplifier 5-15
CAIDIEAS Differential/Cascode Amplifier 5-lo
CALDGAE o1t MT-I-1 Transistor Array (O 317
CAI[I0AS Operational Amplifier 5-18
C40n AL Quad 2-Input NOR Gates 519
CD400EAE 4-Bit Full Adder 5-20
Chad 0 Hex Bullers/Convertars 5-21
CD40] 1 AE Ouad 2-Input NAND Gate 5-22
CDA02A MAMND Gates 3-23
CD4017AE Decude Counter 5.24
CD4023E Triple 2-Input NAND Gates 525
O AR Triple 3=-Input NAND Gates 320
CD4024AE T-S5tage Binary Counter 5.7
CD4025H Triple 3-Input NOR Cales 5-28
CDAD27A Dl J-B Master-Slave Flip-Flop 5-29
CH2EAL BCI-to-Decimal Deoodar 530
40294 Presettable Up/Down Counter 3-31
Ch4030A%E Chiad Exclusive OR Gate 5-32
CD4040A | 2-Staee Ripple-Carry Binary Counter/Divider 5-33
CD4042AE Cuad Clocked *'I¥” Latch 5-34
COA0464 Micropower Phase-Locked Loop S-2%
CD4051BE 8 to 1 Multiplexer 3-37
CDE053 Triple 2-Chunnel Multiplexer 5-38
CDEDA0ALR [4-Stage Ripple-Carry Binary Counter/Divider and Qs -3
Ch40aa AE Duad Bilateral Swilch 540
CA068 B-Input NAND Gate 541
CD40708 Cuad Exclusive-0F Gates 542
CO4069BE Hex Inverter 543
CAa07 e Duad 2-Iaput OR Gates -4
C073 AND Gates 5-45
C4073BE Triple 3-Input OR Gats 346
CDA077RE Cuead Exclusive NOR Gates 5-47
CD4081BE Cuad 2Inpat AND Gate 5-48
4082 Dual d-Input AND Gate 5-49
CD40u%sE Cizled J-K Master-Slave Flip-Flop 3-50
CD45186 Dual BCL Up-Counter 551
45328 -Bit Priorily Encoder 5-52
1an 205 1 312 Bit Electrically Alteruble Eead Only Memory 5-53
FCS11090 650 MHEZ = 10711 Prescaler 3-53
LMIITT Adjustable Qutput Voltage Repuelator 556
MC1L330 1F Amplifier 5-57
MCIT723CL Manclithic Voltage Regulalor 5-58
MC3340F Electranic Atlenuatod 5-39
MC3360P /4 Wart Audio Amplifier 5-60
MC4044P Phase Detector TTL 3-61
MCIEOSCT Pasitive 5 Volt Regulator 3-032
MALROCST Hes Tri-Stage Mon-lnverting Buffers 563
SNT4LS00 Cuadruple 2-Input Positive NAND Gates TTL 5-04
SHN74L527 Triple 3-Input Positive NOR Gate TTL 5-65
SMTALS163 Synchronouws 4-Bit Bingry Counter TTL 3-06
EMTALE]1 90 Synchironots Up/Down BCD Counter TTL 5-07
ANT470 AND Gated J-B Flip-Flop TTL 568
SMTELOS Three Terminal Positive Fixed Voltags Repulator 5-Go
Ao 2E-06 60 Balanced Mixer 5-T0
312

Pages 5-13 to 5-70 not in this manual.ls only IC data.

Easy to find on internet
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TABLE 55 TROUBLESHOOTING TABLE

General Notes:

® =10 Vic

Always verily the correct de pawer supply voliages, these include:

® +10 Vilc Receive (Present anly in receive mode)
® +10 Vilc Transmal (Present only in tronsmil mode)
-

+10 Vile supplied by TATATD for the 1ATAY and 1AIATL boards.

Always troubleshoot with the RF-230 on a known programmead channel, or to the maintenance
channel (96 0r 97, see TALAT/ IALARL

RF-230 Beaceive Sectign

Symptom

Possible Cause

Check

Mo front panel lighting

Mo receive audio ar receiver
noise

Low Receive Sensitivily

Low AM Sensitivity
(S5B Sensitivity OK)

Cood AN Sensitivity beul poor
L'SB or L5B Sensitivity (but
not kath)

Distorted Audio at speaker
(CE at line outpul )

Low or distorted line audia
putpit

No 132 Vdeto 14241

I voltages incorrect

Incorrect Mute, Squelch or
Sidetone Enable State

Bundpass filters, TAZALE ] ar
IAZALIKD
Low pscillztlor ingection vollages

TATAG Mixer problem

TA LA IF Audio Problem

ITALAG AM peculiar circuits

IATA4 AM peculiar circuits

Low 9 MEz injection

Speaker driver or AGC problam

Ling Driver or AGC problem

& ['ower Supply inpud

® Fusz on LA3AI

Verify +13.2 Vo, +10 Vdc
and +1OR at [A 1AL
Werly ot JAlAd

Check sensitivity at 1ALABTPY
with TATAL and 1ATAZ
remoavad.

Check ascillator levels at TALAS,
TATALD and TATALL

Check FATASLN up mixer and
injectien levels,

Check AGC voliage

Werify filter switching and Abl
filter cuipt

Check AM Deteclor 1A 1A4DE

Woernlby at 1AlAS

Check at 141 A4 and AGC
at 1ATA4TR2

Check LATA4ARSY and AGC
at JALASTPZ

(]
i
|
o
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TABLE 55,

TROUBLESHOOTING TABLE {Continued)

RF-230 Transmit Sectian

Symptom

Possible Cause

Check

No power output in any mode,
but receiver works normal

No power output in SSB:
Carnier output OK in AM

AM Carrier Carrier not
adjustable to proper level

SSB output not adjustable
to proper level

Defective Power Amplifier
Defective PA Control Board
Defective Mixer

Defective Processor

Defective Processor

Defective ACC (Automatic
Carrier Control) circuit,
Defective ALC (Automatic
Level Control) circuit.

Defective Overcurrent limit to
Over temperature cutback

TA3TPI thru TP4
1ATA3TPIL thru TP3
TALABK]

Check gating at |ATASUS

Check gating at 1A1ASUS

TATASUS and 1ATASARI

1ATA3AR2

1ATA3ARI

TABLE 5-6. RELATIONSHIP, RF INPUT - AUDIO OUTPUT - AGC VOLTS (TYPICAL)

RF Input (Volts) Audio OQutput {3.2 Ohms} AGC
0.0000 00.0dB 0.36 Vdc
3oV 10.0dB 0.36 Vdc
T8uV 16.04dB 0.36 Vdc
1.0uv 17.8dB 0.36 Vdc
1.5uV 21.6 dB 0.36 Vdc
2.0uV 23.9dB 0.36 Vdc
2.5uV 25.8dB 0.36 Vde
3.0uV 274 dB (.63 Vdc
3.5uV 28.3dB 1,12 Vde
4.0uV 29.6 dB 1.44 Vde
6.0uV 31.4dB 2.09 Vdc
8.0uV 31.5dB 241 Vdc
10.0uv 31.8dB 2.64 Vde
30.0uV 32.9dB 3.28 Vdce
100uVv 33.5dB 3.70 Vde
300uV 33.9dB 4.02 Vde
ImV 33.2dB 4.32 Vdc
3mV 345dB 4.58 Vdc
1I0mV 349 dB 4,90 Vdce
30mV 35.4dB 5.40 Vdc
100mV 36.3dB 6.25 Vdc
300my 37.3dB 7.40 Vde
1.0V 37.6dB 7.65 Vdc
1.5V 37.7dB 7.75 Vde

3-72
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PART 1
INTRODUCTICN
1.1 GENERAL DESCRIPTION vide the user with i comfoertable level of [amilarity

with all stapdard and optienal system elements.
The BE-230 HE-535E Transceiver Bvstem is shown

i a typical configuration in figure 1-1. The The RE-230 Transceiver System 1z :.n:t'.-r:i_ilil.!lc with
RF-230 Transceiver is shown with the RF-236 acomplete Tamily of options, These options ar
AC Power Supply and the RI-231 Anicnna sumiarized in table 1-1. slong with basic sy stem
Coupler.  Salient features are summarized hers, clements. to facilitate user wdentilication and

gnnd amplified in subscquent paragraphs o pro- Tamilarization.

PROGRAMMAELE TO "MATCH" &
COMPLETE FAMILY OF ANTENNAS

1,6 — 30 MH:

SYNTHESIZED (100 HZ INCREMEMNTS)

LP TO 96 CHANMELS 145 HALF DUPLEX)

FIELD PADGAAMMMAE LE

125 WATTS IPEF AND &VEGI

ALL SOLID STATE

LARGE "PLUG-IN" SYSTEM OFTION FAMILY AVAILAELE

Fieure 1-1. Typical RF-230 System
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UNIT INSTRUCTIONS

RF-230 TRANSCEIVER

UNIT LEVEL INSTRUCTIONS

1. GENERAL

The RF-23Dis a completely madularized trunsceiver
and as a consequence, almost all unit level instruc-
tions will be found under the separate tab for the
assembly cancerned. The onc exception is the 1Al
Mother Board Assembly, and that is covered at this
introductory level.

2, CONSTRUCTION DETAIL

All subassemblies either plugan directly at the 1A1
Assembly as shown in figure |, the A1 Compaon-
ent Locution Diagram. or they connect thru this
assembly, Figure 5-2 i the General Information

“Mamtenance™ Section can be used to identify all
of the component assemblies.

3. PARTSLIST

Table 1 s a maintenance parts list for all RF-230
Transceiver elements not covered under separate
tab. A complete list of manufacturers is included
in the General Information Section under Main-
leniance.

4, SCHEMATICS

Figure 2 15 a schematic diagram of the RF-230
Muinlrame,
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Figure 1. 1 A1 RF-230 Transceiver Component Locations
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Table 1. 1A1 Maintenance Parts List

Mfr

Ref, Desig, MName & Descrintian Code Part Number
LA Mazin Frame Interconnect PWEB Assembly 14304 6628-0350
C1-C7 Capacitor, Fixed. Ceramic, .01 uF £20%, 50V 14304 C-4952

C8,C9 Capacitor. Fixed, Ceramic. .001 uF 2105, 500V 14304 C-3513
ClLO-C36 Capucitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 4952

c37 Capacitor, Fixed, Mica, 536 pF £50%, 500V Mil type C-0120
C38-C4] Capacitor, Fixed, Ceramic, 0] uF £20%, 50V 14304 4952

Ca2 Capacitor, Fixed, Ceramic, .001 uF £10%, 500V 14304 C-3513
C43-C50 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 4932

51 Capacitor, Fixed, Ceramic, .001 uF 1 0%, 500V 14304 C-3513
C52-Cob Capacitor, Fixed, Ceramic, .01 uF £20%. SOV 14304 C-4952
C67,C68 | Capacitor, Fixed, Ceramic. .1 uF +80-20%, 50V 14304 C-3202
Cav-C82 Capacitor, Fixed. Ceramic, .01 uF =20%, 50V 14304 C-4952

CR1 Diede, Rectifier, | N40D4 14304 CR-0725

CR2 Diode, Rectifier, 1N4004 14304 CR-0725

L1,L2 Choke, RF, .15 uH *10% 14304 L-0606

L3 Choke, RF. 5 mH 14304 1-0184

L4 Toroid Assembly 14304 66280370
RI-R17 Resistor, Fixed, Composition, 100 ohm 5%, 1/AW | Mil type RCROT7G101IM
RI8 Resistor, Fixed. Composition, 1K £5%. 1/4W Mil type RCRO7G102IM
RI19-R30 | Resistor, Fixed, Composition, 100 ohm 5%, 1/4W |Mil type RCRO7G101IM
Wi Cable Assembly, Rear Panel, Tape 14304 6628-0364

W2 Cable Assembly, Front Panel, Tape 14304 6628-0362

W3 Cable Assembly, Tape 14304 6628-0360

W4 Cable Assembly, Tape 14304 6628-0358
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Figure 2. 1A1 RF-230 Transceiver Schematic Diagram
(Sheet 1 of 3)

516



UNIT INSTRUCTIONS

FROM ShEET | /
[ - —— — e
F M | e
Do G C A S AT € A3z ml-mu wo | 1] A
m |7 R I Al R () 4 CANSEL CRAKET o [ e o~ e 2 —i >
NEGH alIR 8377 U " . T et > 5 sl
o of A 82 e 7 w1010 Sl il Rl Lo = 1 S tEsb wioer | 7|2 =
iy I ] ¢ ey . 7 = e . an |
148 3 3 1 TR ROLME ousLe | 8|8 ——-A-LM—-.J; ! 1004 21 ™ dese :’: h 2 ) = i : r":xj>— \
s M I o AEOALY 110 1 | L) — ki 730 Ja-31,417-5 ™, % Jil, Jiked \ [ o,
e R 2 H 16w i Jik,Jike19 <
| s PSU In Ju- ~ e T ] wtl ¢ T e . wy | 5 | Es—4 77
2 n " 3 i-)z,913-13 Ul B 190 a2 ! § 106,584
P e ] -85 = 16k = c6) SN —— [ M. — 196 Ang 30 PETED ] el Fy TR U
£~ CE6 1ga3l 312 - by — 0% ) -1,J1Q-!
A ; /J; ; TR gpat= | ol ’_J“_\\, 100 K 20 RN NTH R oD 'i u: b
7 SN | T NS ady | x| ——00 0 AR 22 3235, 40023 ™ b wa |6 |48
e (SR N L e 25236, 01721 . it S =S
S | 11833 4131 3 o e 2?3 e . 62110y 4 o4 g Jas
T 18 15,1314 o 23" o] s I L PE 1L 511 e |7 J5-27 41708 s : N2 ez N |3 ]2
- Sld- -, y ., LR,
saocrsson saaw 240 e a® |ely ___HJ__\ | ] I < (AT ezt ) a0 s —
id2i.0420 ='!‘.l'~t - J18-30 AL SR 2t o e el ¢ S Jikegy . | 3 '. Y TR ) (SR | | p—e T
Coi i A 3 2 Y aided] b w0 J11- (A147 € out Wiaow ot [1: v Jia:g
2 N : Yo ois | n | iz 28 | ug L 2 2 $ 4611 ,418.20 B,
I aceonse | T] 7 | Hait I ALL € 7,18 oL m [0 7| Ll iepal | @ JRas1 31001 R l g | WEE )3 FLB " |A'.‘u; 14
10 b . o B W J5-i0, 0017 +ql | 015 0uT sl s F LI ey i TR P I R 1Y S
2 < 4 = Lt b X LN D A ¢ . - .
araes | g0 b2 3 252l d7o1h N -1t vae 1y hocrest | g @ PR = ] | ¢ ! g7 2t |15 [s,18 13,1000
l : 3 ST ‘ = . [ @ FaaT e | .16 i
WTE chtR'L | 12 Fd— % e, 470 3 ™ 1025 oo | x|« _% \ 7 ~t ] w |1 |3 Sy
S | e Y <t a i 7 gt | - LRI 1622
Toh sELaE eNTR'L | 31 a—— %ﬁ‘ﬁ " o 45025, 09 20 :: 15.2 30 v | sla 4_!__\\ LS P s ,:\- AT STRITT “J i B L — ]
-12,43- ; : Lt esie i FTHEA
SEALINE | k| W TP -l ] LI LY Link Mok : ||y il - L [T By ot 1018 J
saor 1 | 35— - 1 ooe 8 [ |10 |16 g Y : feil 1Gvoc ai (18] 18 J8e13 210- 19, 3 A-18, 3163t N
L18-1 < v 459, 0060 8 AR e 10R L o=
coor 11 | 363 5 ~ PROS IN PROGRESS woi s | w| K ! el ) oy SRR 3 TR
caker | 7] 3 s (SRS w0t a s |11 AL * : =31, 91 S
. ¥ 3 INT BYPa uln — 2 — 22
Wic ENaaLE | o 7.5 L = o o2 sl ) ) EEETRTETR R, = lon 127,14 628 B - SEhAEAs T
> 21kl 4 s AR JrET ol g 14 1 ez 12 -
wt wiotz | 9] 99 ,.__M——\ ¢ OPTION nn 3 < 17-23, 812 %
FEYLINL Lt : e s S S = 2 Pawr 2 | 03,8-i J I \ )
s1oerone 1 | vofTl Ny L pofe e e EHE E (OR1 S 7-3u,08-10 ] s T ~
| y T aar |12 0 Bt ™ ‘ FETICRD ] <o TEAte )
& y HAY e o : A ) pwe | TED Ll P LR LYPASS J10:20
or ron | s3] w2 ) AHIPLS L cidery | A8 e o 2! % 47 06,100 e 1838 N
LD 4 [ R = v $ 2 aw i 2
cho | 33 E.i — Lt o2 o out [ 18 ik S8 <] —— el | R 2127, 3163 s oty ~
o lead 73 BELAT Calk L U, SERENRL SESE SIS PROGRAN. 80N pat2d [ fon 424, 00-06 " | iy e s
23 : o N 2 —
13143 [7 i T e T [ g e T E— A2 ol sl 1l 7 DR 123,83 - el SRR
* wr |ux g f—BE " -8 TN N LU e ——
A rErLiE enoLt | B | L 3 193 w1 71 s You e 21 48.32,010-30
IS T Y e 5 s 1% |4 42 ™ ] RN Ee—, 2 933,010
o fedy 1) RS ‘* ascm | ele 4iC 10 &Ha 5 tEn P LS N ; 0 - —‘L&m_\
| oui & R E L Y e .. 7 wome Y
i CAE CRE T 3 St ‘ ok | W e N | 108 Wt 2 SIS
l wr: 8 5 $-33 1800 37-0, 1821 I =k TS P M
| € i, 20 R w2 |00 : ) FC I B Y s | ioc kr2 23 < L}
SeLerel | 19 %02 20 v |y —etIe] el I n | a 515y Jra35, 4533 “d i 2 37310~
§ 1 A o2 18-37,910-34
— l Fema L i1 areass |1 : P B e — ay warw 2 | JE, 122 ===l [Papes -0 N
—_—— - " wwa R |1 = g 5 PO T I -': s Q ame 3 |3 [T _—a%———— \~ e .35, 4i0-35 o~
——] FULTER RF L Cxr 12 | — o SIS ida 3 v Iy« 37232, 39.3% 40, 310-36
a3 vl s IR i Al A e = i — 4w v chaa ] T ~J
. e | TSR AT IR Sl J1-) oy M 3 | g i - 8:41,310:3) N
4 | gL 2 4 L3P - y 3l LT IS S MR 243.310-38
ik weazas |35 P Bsatant N I o e 17 Sip e REAWTED ] el bl —_‘LTM_Q
ey | T ‘ 3 i il Lot GO ] b Y ] P TS die-3y
=Y_ &% N ~ 2 oI5 208 | 4 e (LIRS i : 109 bi FEF [uz |6 S I
- |z 2! |10 P00 In PROGRENS | 3 | 8 d1-8,318-10 sly e L
\ ™ WA 151212 (a1a7 1ane _J ) oo |4 T3
e e ——
e 7 2 — ) s Lalds R IAMAY - ] 48
i)
/\ Al / /\ /K /\\
o —_— C o fame e — —
FROK
o W
s 3
SR =
/

Figure 2. 1Al RF-230 Trunsceiver Schematic Diagram
(Sheet 2 of 3)

7/8



UNIT INSTRUCTIONS

1wl
. o,
[318K1}] Al ) i
R s 5
\
ity 55 =
FLQUENCY STANDAAD 3 =
££24-0450 2 2
G eyt
1 ——
. JITe . T 5 y ; i :
HIT T 12 | 2 oy 2 §020-93C0 [ 1 e e e ? 1 3 BTN S BN AR D Tig s e i e i e
-~ - - h at » \ N ey Aoy o TG
= ) aror | @opae — Dop————— . nmerieg ke — MRl R S
BN lailia . o | 3% Ee el ) L2 | e PEEUS mg e Baw i, v aeBe s Rl e ey
e |4 o.n-—«b_/;-, ) - PR | ) S LR S B P A s > S AR el G R B S
' e # ! =i = B oy 31 ‘,--‘i— ? AYLAEI4 s nEr . Tar = I L o> & X =
rasiar el - N YR S B2N 3 EEERE R E R T
3 L LY J,_5_\ vofes 1819:% H] oomr ot 3TE " 2 = o B £ Sx ® o) K
il oo i ; - I f == 1 - 5 — i iR BT = L e 9 daw i CRY
anc |2 [ F— ’ \\ = o (S 72— ‘:/ B i ] 5 50t 3l < Ea %] £
3 3.1 ; - 3 T3 a0 3 g
A T R ! cep | ¥ |8 : -~ Ny AR | REAHASRS s s =
| = £ wrin - .5 2 [T - -'——l‘—. o e B | ound 23 3 +
% 3 3 —_ 4 - t Ji-1% ? *
| el el 113.2 3084 2 ! g of— L C" Y < ¥ VRE 22 5
iP5 2 i
L1 313 29,416 T \w_l‘_Ll———ll e N P oA [~ TES '. } s vy 32
FAT TR P y o (35 I cae |12 g -~ - s is T
NTUEE NG B e +H— 5.0 b ? - 12-30 LA
M IER i I ! . [P . ,f/ B 11 oy -
2LIT DOV — - — o - : s (18 \ iy Pl "
b 13-30,016-1 \_—”! i — | RN A r/’ EEY ? : L DR i
LAR U R 3z x s - . 3
CLAR P s - = l‘ 2 'y 5,18 (b 1 = 7. g 8 - .'|' M =~ 14 uG ur Gy ~—
GHE 11-23 N { o f— A o 1 L oA & ]
w1 REF _:l;!_,é.__\\ 7t \ & —— e o 4 ] (e 3TaFE 19t 0| s
A Jg 18 ) -1a N 1% REG ¥2 | 10 4,18 L2 ™~ B Nt g S5k : 3eme 23 SUGE: =20 —— - S B T
10V HiG #2 ——i—l-;‘— N 2 % -~ r/_'," —1 |4 ¢ 3 Ant 7 34RE = W | SPNAE
Hh0% -0 *“:\\~ | k. 419,432 5 f— | ECRIFE ] SR —F | AR
e 7 16290, 1170 — ] ) : ] - SRS L S| ; z . 5 Akt 20 | s
=134 42 ¢ 02 , b2 y " s 7o ! | Ppang ;
iR |2 = o | o ,—J-, 2 fem— —— e 7 — w70 SrAR 12 | <t
EE— L LI U o e _ 1y ~ = 41-33 73 : 3 oear 3l
4 ; wo ke |23 522 : & 5 2 v ear 3
TN 21 Hp—=-=Ca ‘wl“' - \ . \\ y _/’:'C :/_ Jig.13 i TEhy e
- A s
P S T DY 5 g 2 — iy —— - —] .
8224l 3 . e cn |15 K ase— ——_\.- ;? / | ;: ? l o
20,011-28 A ¢
Ju-2¢ 2 ~ e Jis bt "’//': FILS =00
27 - Ptk 19 X422 ) x . 1 2
335,018 3 \\" 13 4ur i | 28 F 28 AL \:: ol o 3-2 : S o T [
e a et 15 HY 113 = 141v5 DRTICN : 3
B2yl =G 13 ez 22 |2 L2 i ] | ] T 2 I ey I
1333,910.1 SR [ERUUELN BUR iR T .. = e N ? T iR
9-31,d1]423 “\: (R a1 e s Py ] ._/:" = " = & “(a I;I,.?.r_* Ji-g
' | 13-33,J11-38 \ e ame @ |32 K3 JI]. . m y '//__J.LLU.___ 5 — - LAR DO Ny |
g a3k 8 235 \\ 10 ke 2) |43 403 ¥ ) A — A [~ & & | o Let
x PETRIIEE ?\‘ 100 ke 22 | 3h KM “‘LJ” ) i ;/ [ ' v | e s a
J3-3% 011 A AN I joc kez 13 |35 Foath S e 31— g = A < F A - :
T St | oMy sU | a6 T35 “' el e ? - A A | 9 5. | cinson ‘ 1214156 [TV
19,91-37 ) 1raz |3 EDY e T NGE b kL " 13— ’/‘ 9 — 3 | Wi s e
= [Jeal 1140 A 1 amr 2t |38 |7 - 2 2 T W’ X -C—I Y A 1 fe—— Z SSLAR) 1
A —'—"‘L———\_ ) _FF \‘\. - ): B TR By | -~ 3. oh
‘ 7 i 22 ), 35— —_— T I S ——— 13 A - 1 S\ : S
wal Jlieal N | v 2 35 s x| . (41 = ne S
= . 253 Fock L —i : } g 0 | LY, 5 I - ) L~ N2 A T y .
35-L0 ) s sk ————— e —n L) \ = A 3 2 - t 1 3% (6390 ArC A
SioRIoN o on |y fao— —=Ft ! 5 # ok 3| e
N e \\‘ 2 '_}7 . 1 ————— N3 1
160 47 RFF 2 \\ oo |us 7.,‘3_1 4 ; ‘,/)l 1" -l " L
ZHD i o N - — o
[0 LI 2 18 5 2 SILUNE Prad
s —_— ’//i 7‘;‘3_—%—- o 12| Lo oeem sr
/ \ P BT I R 7 R o ‘ ] ‘
/ \ / po: i A — '.]_! r—l:l -l“‘ [ i
_J |
L = . |
N f
= e = e e =% - |

-~

Figwe 2. A1 RF-230 | ransceiver Schematic Dingram
(Sheet 3 of 3)

9/10



UNIT INSTRUCTIONS
m

PA FILTER NO.1

1A1A1

vV 4—1
§ARD S

EAAUPASS FAEQ « 10D THAU 00 MN2

BF S
SELCT
GunSIG > —‘l
C
< ||
FILTER SELECT LOATRDL =
SEOIADS ARE FACN DT J
Av5 COVTADL TEAATSIONS !
DV THE LATAICONIHOLALE [ f
s
g |
(Y12
sELest v
GhOSG /S |
|

Sy 4—1

FILTEAS TOM BANDS

3.1 ARDE &FEON
THE1ATARPAFLTRAGD

EF D UK
SELECT GND
SIGNAL

P

-

L]

AANTPASTIREL ~ 110 T=EV IO UNS

3 i :o‘-:ulu-. —p ;:::;“
e
1,
B '2“«»
L
A [ F5
%
! Al AMTENNA
r— wEwd AF INIDUT
—0\‘0 8RITGE

v | p YN
FORWMARD

v ‘—l

R
b CONTADS

BANDIOE BanD 1
SANDFASSFRED < | §THRU IO W2

>__
L "'. wh Al arnvia
FROV 72 K3 AND €3
® FiCoureut ou 1ATAL ra
TO VIXER
-

vOLrage
]
'.___g\'. | | I—
] 3 REILLCTED
v
» ro1aay




PA FILTER NO. |

ii

Para.

R L) -

-

Figure

S R O

Table

TABLE OF CONTENTS

General Description .
Technical Charuacteristics |
Semiconductor Complement
Circuit Description .
Maintenance

Parts List .

Schemalics .

LIST OF FIGURES

Spectral Band Relationship .

VSWR Functions . : ;

1A1A1 Component Locauons

IATA| PC Board Assembly, 6628- 9040

LIST OF TABLES

TATA] Maintenance Parts List

—

-~
(23
=
(43

19 1) 1J 1D = v w=

Page

-1 O -

Page

Ja



@

PA FILTER NO. |

1. GENERAL DESCRIPTION

PA Filter No. | works with PA Filter No. 2 10 per-
form the receive mode preselector function, and in

the transmit mode to lilter the pawer amplificr out-

put, PA Filter No. | contains three of the six

eliptical lowjhigh pass lilters required to perform these

functions. Input or output signals are all routed

through the VSWR assembly on the 1A LA board.
The desired eliptical filter is selected automatically

by relay control ground signals from the TATA3

I’A Control Board. [n the transmit mode the filter

selected will reduce hurmonic output to typically
better than =50 dB. In the receive mode, these
same filters maintain input losses at such a low
level that the signal can be introduced directly to

the high dynamic range input mixer on the TATAG
Mixer Board. Figure 1 isincluded to demonstrate
spectril relationships, and is not intended to show

exact filter response curves.

2. TECHNICAL CHARACTERISTICS

Control Inputs:
Control ground signals to band select relay from
PA Control PC Board, 1A1A3.
VSWR Control

Control OQutputs:
Thermal Output
VSWR Forward
VSWR Reflected

Filter Types (Cascaded)
5 Pole Chebyshev High Pass
3 Pale Elliptical Low Puss

Power Handling Capabilaty:
150 Watts average.

Operating Temperature Range:
30°C to +500C.

3. SEMICONDUCTOR COMPLEMENT

Power Requirements: REF. DESIG.| TYPE FUNCTION

+13.2V trom front panel for band select relays. _

CR1-CR3 IN4004 Diode

Signal Inpults: AlCRI- 5082-2800 | Diode, Hat Carrier

PA Output power in transmit mode, 1y pically AICR2

1 25W (or higher to allow for losses).
Receive RF Input, (0.5 uV for 10 dB SEN/N).
-008 BANDS 2,3, &4
SELECTEDBY
~1008 TATAZ IN
THAEE BANDS
-2004
~3jona
~40 DB
BAND S BAND &
“S00BIT ganD 1
-BD0B
OUT-0F-EAND HARIONICS SUPPRESSED MORE THAN ~4G D8
-700B -
_8008Illllllllllell;llll|llllllllllll‘l
5MHZ 10 MMZ 15 MHZ 20 MHZ 25 MHZ 30 MHZ 35 MHZ

Figure 1. Spectral Bund Relutionship




PA FILTER MO 1

)
w

4, CIRCUIT DESCRIPTION

Eand pass filter salect information is decoded on the
IATAZ PA Coptrol PC Beard, and translated e BP'F
(Band [Fass Fregquency ) select control signals, Thess
control sipnals are in the form ol relay contral
arounds (minus the deop tcross the control Lran-
sistar on the PA Control PC Board),  Assuming
achannel selection that would reselt in an operating
freguency of . .osav L7 MHz, then a reliy contral
ground would be present on pim 30, The #1321V
operating voltxge present at the kot sade of K3 and
K4 would now have o path to ground theu Q8 on
the PA Contral PC Board, K3 and K4 would ciser-
wige and the o — 26 MHz2 Mmeguency select
eliptical filter elements would be placed in the

sigial path.

A the antenma side of the Olter, VEWE bridee A
15 alsor placed i the crrewrt.. Pan 42 at the autpal
meets te the BE IN/OUT connector ot the rear
o the redio. CR2and CRE in the WSWH bridee
sense and detect forward and rellected power
brough L3 and provide correspanding contred valt-
age outpuels as shawn i foure 2, 8 simplitied dia-
gram demonsicating the VSWE outpul functions.
Thie reflected (REF) outpual is used to generate o
iietering valtaege thea buffer amplifier Q17 an the
PA Control PC Board, The forward powser 15 also
Brought out fer metering through Buller Q1 5, as
well as to provide For ACC (CAutomatic Cactler
Control) sensing. Toselher the reflected and fors
ward power autputs are combined (o provide auto-
matic level control (AL of the outpuel power.
AR2 provides additional weighting for reflacted
power signal (o allow protection of the power
amplifier when operating into mismatched loads,
The ET1 thermal senser gutput (THERM OUT )
at pin 34 connects to the VEWR TEMP CONTROL

¢ in as shown to praduce canstant powar output in

response to ambient temperature changes, The LOW
POWER SELECT function is also shown in this

simplified dizgram because it operates theu this circail

on the PA Control PC Boand to effect HI-LO power
contral. A loeic "0 gt pin 21 on the PA Control PC
Board 221 hase on to reduce output power to 23
wWaths.

[}

5. MAINTEMNANCE

There are no maintenance adjustments on the
IATAl PA Filter I"C Board. Bandpass filter per-
formance can be measured azainst the following
specifications

Cut off Frequencies:

Band O ar Band | 1.6 = 2.6 MHz
Band 3 11.0 - 180 MHz
Bund & 18.0 — 30,0 MH:

[npuet ¥SWH:
[Loow Pass:
High Pass

| 3:1 maximum
|
Combined: 1.

353
05: 1 maximum
O3 maximum

Insertion Lass:
0.5 dB myaximuim

Stopband Attenuation:
2ndl harmanic — 15 o B minimm
All other harmoenic — 35 dB minimum

Temperature Range:
300C o +60°C

6. PARTS LIST

Paets list information is given in table B Al paets
are wdentefied in Figwere 3, the TATAT Companent
Locatian Dhiagrarn, Complete manulacturess code
data i= given in the general information sectian of
this under momntengnee,

7. BCHEMATICS

Figure ¢ is a complete schematic dingram of the
assembly.
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PA FILTER NO. |

I - I
AF IN ~ I /‘f\\ ] N RFOUT
FROM FILTERZ | | 7 TO ANTENNA
| 415 475 |
(] —f? AL c2
I 1107 A0 |
A1 CR2
| REF FWD |
| L
| | [ VSWR BRIDGE
250 250 ON PA FILTER
L________.._._ N, 1
- . - PI0 PA CONTROL EOAAD
REF EMPHASIS ALC
AMPLIFIER T
BUFFERED " BUFFERED
REF OUT — a3 FWO FOR ALC
SUMMING e
R RESISTORS <
% o4  vSWa S
CONTROL
1= HIPWR VOLTS
0~ LO AVA -
9
10V ) L AN AAN a /‘v:/\,\
560 1K

270

Figure 2. VSWR Functions
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PA FILTER NO, | w

TABLE 1. TA1A1 MAINTENANCE PARTS LIST

Mir
Bzi Desa, Name & Descripuion Code Part Number
IATAL PA Filter No. | PW Board Assembly 14304 | (:628-040¢
Cl Cupacitor, Fixed. Ceramic, 75 pF =27 . 1000V 14303 [ C-au1s
c2 Capacitor, Fixed. Ceramic. 68 pF =24, 1000V 14304 | Cp917
C3 Capacitor, Fixed, Porcelain, 390 pF q. L, Shov 14304 | CS0-0001-D39
4 Capacitor, Fixed, Ceramic. 68 pF =2 1000\ 14304 | C-04017
C3 Capacitor. Fixed, Ceramic, 75 pFF =24, 1000V 14304 | C-h918
C8-Ci§ Not Used
C19-C22 Capucitor, Fixed. Ceramic, 0| nF +20%. S0V 14304 | 4932
C23.C24 Capacitor, Fixed. Mica, 360 pF =24, 300V 14304 | C.24409
C23.C26 Capacitor, Fixed, Mica, 120 pF =207, 500V 14304 | C-2482
C27.C29 Capacitor, Fixed., Mica, 430 pF £2%, 500V 14304 | C-2493
C30 Capacitor, Fixed, Mics, 470 pF £27, 500V 14304 | (2490
C31 Capacitor, Fixed. Mica, 360 pF £2%, 500V 14304 | C-2403
32 Capacitor, Fixed, Mica. 430 pF +27%, 500V 14304 | (*-24593
w33 Capacitor, Fixed, Mica, 360 pF 2% S00V 14304 | (-2493
C34 Capacitor, Fixed, Mica. 430 pF +2%, 50DV 14304 | (2405
C35,C36 Capacitor, Fixed. Ceramic. .01 ulF =207, 50V 14304 | (-4952
(37.038 Capacitor, Fixed, Ceramae, 82 pF =24, 1000V 14304 [ (69109
C19 Capucitor, Fixed, Ceramic. 18 pF +£24, 1000V 14304 | C-5913
C40 Capacitor, Fixed, Ceramic, 20 pF 2%, 000V 14304 | C-51094
c4l Capacitor, Fixed, Ceramic, 62 pF £2% . 000V 14304 1 C-69160
C42-Cdd Capacitor, Fixed. Cerumic, 68 pFF 2%, 1000V 14304 | C-6917
Cas Capacitor, Fixed. Ceramic. 56 pF 2%, 1000V 14304 | Cp91S
46 Capacitor, Fixed. Ceramic, 62 pkF 229 1000V 12304 | C-091a
C47 Cupacitor. Fixed, Ceramic, 56 pFF = 2%, 1000V 14304 | 0915
C48 Capacitor, Fixed, Ceramic. 62 plF =27, 1000V 14304 109106
C49 Capucitor, Fixed, Ceramic. 36 pF =24, 1000V 14304 | Ca015
Cc50 Capacitor, Fixed, Ceramic, 62 pF £2%. 1000V 142304 | 0916
Cs51.C52 Capacitor, Fixed. Ceramic, 75 pF £2%, 1000V 14304 [ C-6918
53 Capacitor, Fixed. Ceramic. 62 pF £2%, 1000V 14304 [ C-6910
54 Capacitor, Fixed. Ceramic, 56 pF £ 2% | DDOV 14304 | C-6913
5 Capacitor, Fixed. Ceramic, 56 pF 5%, 200V 14304 [C4754

56 Not Used
C57,C58 Capacitor. Fixed. Ceramic, 001 uF 2104, 500V 14304 | C-3513
59 Capacitor, Fixed, Ceramic, .| uF =2, 50V 14304 [C-63270
C60.C63 Not Used
Ca4,Co5 Capacitor. Fixed, Ceramic, .01 uF £20%_ 50V 14304 | <4952
CR1-CR2 | Diode. Recttier, | N4OD4 14304 | CR.0723
K1-Ké Relay. SPDT, |12V 14304 (KDI113

Ll Inductor. Air Core. .25 uH 14304 |6628-0427
L2 Inductor, Assembly, 1.64 ull 14304 | 66280410
L3 Inductor. Air Core. .12 uH 14304 |06628-0428
L4 [nductor, Air Core, .25 ult 14304 | 66280427
L3 Not Used
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PA FILTER NO. 1

TABLE 1. TA1A1 MAINTENANCE PARTS LIST [Cantinued)

M,
Rei, Desia. Name & Descrintian Cogs Fart Number
Lis Inductor. Torowd, 3.27 uH 14304 66 28-0420
L7 Inductor. Torowd. 248 uld 14304 0280321
L8 Inductor, Air Core. 503 uH 14304 6628-0422
LY Inductor. Air Core, 347 uH 14304 | 6628-0422
L10 Inductor, Toroid. 811 uH 14304 66 1804 24
LI Inductor, Air Core, 420 uH 14304 66280425
EL2 Inductor, Air Core, 692 uH [434 | 6628-0426
LI3-LI7 Not Used
18 Choke. RF. 470 uH = 1(rd 14304 L-0648
R1 Resistor, Fixed, Composition. 180K =357 | /AW Mil type | RCROTGI84IM
RTI Thermistar, 30K 211 14304 R-4280

TABLE 2, MAINTENANCE PARTS LIST

nefr,
Rof Desig. Name & Description Cade Fart Number
TATATAT | VSWR Bridge Assemhly 14304 0628-0440
1.2 Capacitor, Variable. 1-10 pF 14304 2175
C3.04 Capacitor, Fixed, Silver Maca. Meta! Case, 250 pF 14302 C-0673
CRI.CR2 | Diode. Hoat Currier 14304 CR-0403
Li.L2 Inductor, RF. I mH 14304 L-0652
L3 Inductor, Torowd 14304 919-2759
RI.R2 Resistor. Fixed, Composition, 47.5 olim 1%, 1/4W 14304 R-3745




PA FILTER NO. |
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IATAL PA Filter Component Locations
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PA FILTER NO. 2

1. GENERAL DESCRIPTION

PA Filter No. 2 works with PA Filter No. 1 to per-
form the receive mode preselector function and in
the transmit mode to filter the power amplifier out-
put. PA Filter No. 2 contains three of the six
eliptical low pass filters required to perform these
functions. Unlike PA Filter No. 1, there is no
VSWR assembly on the PA Filter No. 2 PC Board.
The VSWR assembly on PA Filter No. | is used by
both the 1A1Al and 1A1A2 assemblies. The de-
sired filter is selected automatically by relay con-
trol ground signals from the 1A1A3 PA Control
Board. In the transmit mode, the selected filter
will reduce harmonic output to typically better
than —50 dB. Figure | is included to demonstrate
spectral relationships and is not intended to show
exuct filter response curves. In the trunsmit mode
the filter selected will reduce harmonic output to
typically better than —50 dB. In the receive mode,
these same filters maintain input losses at such a
low level that the signul can be introduced directly
to the high dynamic range input mixer on the
1A1AG Mixer Board.

2. TECHNICAL CHARACTERISTICS

Power Requirements:
+13.2 Vde from front panel for band select relays.

Signal Inputs:
PA Output power in transmit mode. Typically
125W (or higher to allow for losses.
Receive RF Input (0.5 uV for 10 dB S+N/N),

Control Inputs:
Control ground signals to band select relays from
PA Control PC Board.

Filter Types (Cascaded):
5 pole Chebyshev high pass
5 pole Elliptical low pass

Cutoff Frequencies
Band 2 2.6 — 4.2 MHz
Band 3 4.2 — 6.8 MHz
Bund 4 6.8 — 11.0 MHz

Input VSWR:

High puss 1.105:] maximum
Low pass 1.353:] maximum
Combined 1.495:1 maximum

Insertion Loss:
0.5 dB maximum

Stop Band Attenuation:
2nd Harmonic —15 dB minimum
All others —35 dB minimum

Power Hundling Capability:
150 watts average

Operating Temperature Range:
—309C to +50°C.

3. SEMICONDUCTOR COMPLEMENT

FUNCTION
Diode

REF. DESIG.
CR1 — CR4

TYPE
IN$004

-008 -
BAND 2 BAND 3 BAND ¢
-5008 - ’
_]0 08 A L I 1 1 1 1 1 L 1 J
ZMHZ 3MHZ 4MHZ 5MHZ 6MHZ 7MHZ 8MHZ 9MHZ 10MHZ 11MHZ 12 MHZ

Figure 1. Spectral Band Relationship
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@

4. CIRCUIT DESCRIFTION

Channel requency infarmation is decaded on the
1ALAS A Cantral PC Board. and translated oo
BPF (Land Pass Frequeney) sslect control signals
These control signals are in the form of relay con-
trol grounds (minas the diode drap of the canteal
transistor on the PA Conteol PC Board, Assuming

a band 2 aetivation signal (from LATAZD2), band 2
select relays K5 and K6 would be energized and the
carresponding {ilter elements would be placed in the
circiut.

Frgure 2 shaws a tvpical filter section. and dentifies
bath the high pass filter elements and the low pass
Nlter elements, This sume basic configurations is
used Tor bands 2 through 6. Band | uses anly the
low pass fikter section because of its positicn at the
low end of the spectrum.

MR

5 MAINTEMNAMNCE

Theee are no maintenance adivstments on assembly
TALAZ, When making RF input and autput mei-
surements, recall that input and auiput impedances
are 50 ahms.

6. PARTSLIST

Purts list information 3 given in table [ All pares
are identified im Dgure 3, the 1A1AZ Componeat
Location Diagram, Complete manufaciurers code
diata is given in the general infommation section of
this manual under maintenance.

7. BCHEMATICS

Figure 4 is a complete schematic diagram of the
assembly.

AF OUT

|

|

|

|

|

[ CE "

il ] =
RFIN LI L7 L3 | (i -
Ju Fu! T
I
g 4
tetiEY— —* '

I| : HIGH PASS ' LOW PASS il
I SECTION e T BECTION [

Figure 2. Typical Filter S2ction
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PA FILTER NO. 2

TABLE 1. 1A1A2 MAINTENANCE PARTS LIST

Mf’,
Ref. Desia, Name & Descripnion Caode Part Number
1ATA2 PA Filter No. 2 PW Board Assembly 14304 6628-0450
Cl Capacitor, Fixed, Mica, 130 pF 2% 500V 14304 C-2482
C2 Capacitor, Fixed, Mica, 150 pF 2% 500V 4304 C.2483
C3,C4 Capacitor, Fixed, Mica, 30 pF £2%, 500V 14304 C-24063
C5-C7 Capacitor, Fixed, Mica, 110 pF £2%, 500V 14304 C-2480
CR-Cl12 Capacitor, Fixed, Mica, 100 pF £2%, 500V 14304 C-2479
Cl13-CI8 Capaciter, Fixed, Mica, 110 pF £2% 500V 14304 C-2480
C19 Capacitor, Fixed, Mica, 200 pF £ 2%, SO0V | 4304 C-2486
c20 Capacitor, Fixed, Mica, 220 pF £2%, 500V 14304 C-2487
C21 Capacitor, Fixed, Mica, 51 pF £2%, 500V 14304 C.2472
C22 Capacitor, Fixed, Mica, 43 pF £2%, 500V 14304 C-2469
23,024 Capacitor, Fixed, Mica, 150 pF £2%, S00V 14304 C-2483
C25,C26 Capacitor, Fixed, Mica, 180 pF 2%, S00V 14304 C-2485
C27-C30 | Capacitor, Fixed, Mica, 150 pF £2%, 500V 14304 C-2483
31 Capacitor, Fixed, Mica, 180 pF £2% 500V 14304 C-2485
C32,C33 | Capacitor, Fixed, Mica, 200 pF 2%, 500V 14304 C-2486
C34 Capacitor, Fixed, Mica, [80 pF 2%, 500V 13304 C-2485
C35,C36 | Capacitor, Fixed, Mica, 200 pF #2%, 500V 14304 C-2486
C37 Capacitor. Fixed, Mica, 330 pF £2%, 500V 14304 C-2492
C38 Capacitor, Fixed, Mica, 360 pF £2%, 500V |4304 C-2493
C39 Capacitor, Fixed, Mica, 75 pF #2%, 500V 14304 | C-2476
40 Capacitor, Fixed, Mica, 82 pF £2%, 500V 14304 C-2477
41,042 Capacitor, Fixed, Mica, 250 pF 2%, 500V 14304 C-2489
C43.C44 Capacitor, Fixed, Mica, 300 pF +2%, 500V 14304 C-2491]
C45-C50 | Capacitor, Fixed, Mica, 250 pF £2%, 500V 14304 C-2489
051 Capacitor, Fixed, Mica, 330 pF 2%, 500V 14304 C-2492
C52.C53 | Capacitor, Fixed, Mica, 250 pF £2%, 500V 14304 C-2489
C54 Capacitor. Fixed, Mica, 330 pF +2%, 500V 14304 C-2492
C55-C63 | Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 C-4952
Cod Capacitor, Cerumic, 0.1 uF 14304 C-3202
CR1-CR4 | Diode, Rectifier, | N4004 14304 CR-0725
Ki1-K7 Relay, SPDT, 12V 14304 K-0113
Li [nductor, Toroid, .795 uH 14304 6628-0465
L2 [nductor, Air Core, 576 uH 14304 6628-0466
L3 Inductor, Toroid, 1.268 ull 14304 6628-0467
L4 [nductor, Air Core, ,729 uH 14304 6628-0468
LS Inductor, Toroid, . 418 uH [4304 6628-0469
L6 [nductor, Toroid, 1.358 ull 14304 6628-0470
L7 [nductar, Taroid, 915 uH 14304 6628-0471
L8 Inductor, Toroid, 1,650 uH [4304 6628-0472
L9 Inductor, Taroid, 904 uH 14304 6628-0473
L10 Inductor, Toroid, 1.572 uH 14304 6628-0474
Lil Inductor, Toroid, 1.996 uH 14304 6628-0475
Li2 Inductor, Taroid, [.500 uH 14304 6628-0476
Li3 Inductor, Toroid. 3.649 uH 14304 6628-0477




PA FILTER NO, 2

TABLE 1. TATAZ MAINTENANCE PARTS LIST {Continued]

ffr

Rel. Desig. Name & Descriptian Code Part Number
14 Inductor, Totowd, |.895 uH 14304 6628-0478
LI3 Inductor, Toroid, 3.521 uH 14304 6628-0479
Li6-LI8 Inductor, RF, | mH 14304 L-0050
R1.R2 Resistor, Fixed, Composition. |80 ohm +5%, 2W 14304 R-1831
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PA FILTER NO. 2
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PA CONTROL

1. GEMNERAL DESCRIFTION

The [A1AZ PA Conteol PC Board functiens as an
interface between the 1A3SAT Power Amplifier PC
Board and other elements of the BF-220 Trans-
caiver, Five distinct functions are parformed by
the cantral board; four of thess are control func-

Ligns and ane is an active signal processing function.

The four contrel functions are as follows: Binary
coded BPF (Eand Pass Frequency ) szlect informa-
tion from the LO2 assembly is decoded by U1 and
translated ta PA Filter select graund signalsby Q8
thraugh QL4 high/low powar select is controbled
through Q2 1, anslog forward and reflected power
signals are processed to depve ACC {Automatic
Carrice Control) and ALC (Automatic Lavel
Control) signals, and analeg power amplifier para-
meters are wsed to control input signal levels and
Liary II:IP-L‘!'-H.[[UJ].

In the active signal path, 04 introduces approxi-
mitely 10 dE gain, ta increase the nominal +5 dBm
input signal from the mixer, to a lavel of typically

+15 dBm to drive the power amplifier at the oulput.

T pad options are provided to reduce overall
system gzin Lo accomodate device variations, at
time of manufacture.

2. TECHNICAL CHARACTERISTICS

Pawer Requirements:
+10 Ve
+10%¥de Xmit (+10T)
+13.2Vde

Signal Inputs:
+5 dBm {(nominal) Xmit Fo from mixer

Signal Qurpurs:
+15 dBm {nominal) Xmit Fo ta Power Amplifier

Contrel Inpurs:
EPF Binary Caded Inputs from LO2 (3)
Current Cutback control voltage from PA
Thermal control valtage from PA
High/Low Power level level select
VEWR, (Forward and Reflected) analog voliages

Contral Outputs;
Current Contral ta PIN diode on mixer
BI'F Select Control Lines (6]
Bypass Control Line
ALC
ACC

Cantrol Cutputs (continuad):
VEWER Beference Control Volts
ACC Reference Control Volts
Keyline Enable

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG, TYPE FLUNCTION

ARL, AR2 CAajls Quad Dperacional Amplifice

CR&, CRY 1M4004 Dinde

CR3, CRY 14454 Dinde

CRII-CR1G | 1M2004 Dirode

CHRITALERIE | 184455 Dicde

CR1% 400 Diode

04 PTS701 Treansisvor, MPM

Q507 M4 L24 Transiscor, NEM

(E-[217 MP5-A13 Transisvor, MEN Datlingooen
Pair

Qls TN L 24 Transistar, NEN

Q19, G2 AW E644 Transisror, PNFE

12l 2M4126 Transistor, PMP

Ul CD4028AE | BCD-To-Deeimal Decoder

VR, VR2 1M523208 Diode, Zener, 5.6W

4. CIRCUIT DESCRIPTION

Fefer to figure 1, the PA Control FC Board Simpli-
fied Diagram, gnd to the schematic diagram at the
end of this section for the following discussion.

4,1 Transmit Active Signal Path

Rl input from the 1A LAS Mixer enters the 1AJAZ
Conteol PC Boaed ar a nominal level of 45 dBm.
Several factors cen atfect overall system gain,
especially variations in device parameters. In

this confipuration, the 1.6 — 29,9999 MHz (fo) RF
input signal would be fed through the 50 ahm
broad band input at T3, amplified approximately
10 dB by O, and fed ta the 30 ohm output at T4
and Pi-6. The +15 dBm autput should be ade-
quare to drive the 1A3A1 Power Amplifier Aseem-
blv toa full rated autput of 125 watts, If the

total system gain is significantly high (s8e system
setup procedure in maintenance section), it may

be necessary to use a “T' pad option to reduce
overall system gain,




PA CONTROL

4.2 Band Pass Filter Selections

EPF iBand Pass Filter) selections on the Power
Amplifier Assembly ace controlled by BC[D-to-
Drecimal Decader Ul and associated circuitry.
BCD 20, 21 and 22 control information from the
LO2 assembly is decoded as shawn in table 1.

Selecting a desired operating channel will suto-
matically cause one of the input codes shown to
appear aft pins P1-11,-12, and -13 of the P4
Control PC Board. Ul constantly manitors thess
limes and will instantly decods any change and pro-
duce & logic 17 only at the coreesponding decimal
output. This “high™ output will turn on the cor-
responding WPN control transistor and provide a
ground path for the related bandpass filter select
relays in either the 1ATAT (PA Filter Mo, 11, ar
TALAZ (PA Filter No. 2] assembly.

HifLa Power Control

HifLo Power Select is effected by switching 21
ON and OFF, With alogic © 17 at P1-21. the high
potwer aperating mods 15 selected by biasing Q21
OFF. With Q21 OFF, the ACC and VSWE control
reference voltage is established by 1K pot ROD,
With Q21 ON (logic “0” at the basze) 2K ohm pot
RI0H is selected Lo establish the low power refee-
ence level. R90, the ALC Hi pawer control is
adjusted to limit BF power output to the antenna
ta 123 watts {with normal audio drive level =t the
modulation inputl The ALC Low Power Contral.
B0 is adjusted in exactly the same manner, hut
for a 25 watt outputl or a5 per customer reguire-
mentsk

=

4.4 ACC/ALC Control Voltage Development

ACC, ALC, and the TX Lamp are contralled by
“weighted™ infarmation from the VSWR sansar in
I'A Filter Ma. I The information is “weighted™

in that the Reflected Power analog voltage is amp-
lificd by AR2 before it iz summed with the For-
ward Power analog voltage 1o produce the ALC

and ACC control voltuges. Two canditions atfect
Lhe presence af the BEEF PWR voltage, however,
and they are: {13 TUNE PWE Request logic line

at PI-26, and 23 The 1.4V threshold estoblished

by the diede drops of CR17 and CRI18. With the
TUNE PWR Request line low, 18 is biased OFF,
Bl ts energized, and the ¥ SWE REF signal path is
opened. This prevents aony tendency the “weighted™
REF voltags might have 1o ceuse a power reduction
duringlow powsr tuning operations. The diode drops
establish threshold during normal operation allow-
ing for autamatic amplifier protection when the
VEWR exceeds [.3:1.

The “summed and weighted™ ALC cantrol voltage
output from the R65/R63 injunction is compared
ggainst 4 reference voltage at AR2. This reference

is determined by VR, VE2 and divider B84 and
&35 and is nominally 7.1 ¥. Should the +13.2
VDT input line to the transceiver increase, however,
the mput voltage established by potentiometer

R75 would alse increase, and hecause ARZ is opar-
ated as @ saturated oparational amplifier, the typical
+8 Ve output at TP3 would start to decrease pull-
ing the reference valtage from the R84, and R85
divider lowee thereby reducing the referznce volt-
age, which in turn lowers the output power, B3
i setup at the factory so that with +153 ¥Yde on
the normal +13.2 Yde input line, the voltage at TR3

TABLE 1. BFF SELECT COMNDITIONS

Input Code Decoded

Frequency c B A Output Qutput Condition
DEFAULT 0 0 0 Ul-3=1 D& OM, P1-30 LOW
1.6 — 2,599 MH: 0 ] i l-14 =1 05 ON, P1-30 LOW
26 —4199 MHz 0 I 0 2= 1 Qo ON, P1-32 LOW
4.2 — 6.799 MHz i i l Ul-153=1 Q10 0N, P1-33 LOW
6.8 — 10,999 Mz I ] il Ui-t=1 011 ON, P1-34 LOW
[1.0—17.999 MHz | 0 I Ul-a=1 12 aN, P20 LOW
18.0 — 29999 MHz 1 L ] 13 =1 130N, P1-3]1 LOW
BYFPASS | | l Ul-4=1 Q14 ON, P1-28 LOW

f~a
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i A 0 . o . IN SYNCHRONIZATION WITH POWER PEAKS.
BYPASS [] 5 4 3 2 1 > ACC & TO METER
§ 7 5 7 15 2 1
Yy - ACC REF
1 I——) VSWR CONTROL
= VOLTAGE TD
on an 3 VSWR BRIOGE
ON 1A1A1 PC8
a4 (it}
Q12 ato BPF 0/8PF 1
8PF 2
— BPF3
£ BPF 4
8PF5
BPF 6
BYPASS
RELAY CONT

Figure 1. 1A1A3 PA Control PWB, Simplified Diagram
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will decrease to +6.4 Vilo. The ALT output voltage,
measurable at TP, would decrease to call for a
power reduction at centrol FET Q1 on the Mixer
board. Ed47 on the 1A1AS Mixer is adjusted so
that & decredse in ALC output valtage at I'L-14
(TP1), of from typically +8,5 ¥de to+1.4 Vde will
cause a A0 dB reduction in power output. Q19
and Q20 also function to “shape'” ALLC character-
istics, A fast atlack path 1s provided through C48,
RERT, and 19, Aslow ALC decay charzcteristic

iz achieved through the C48, RET, snd REA.

45 Power Limit Control

Fower Limit Control is effected by controlling
the bias on pin diode CR30 at the 1A LAG Mixer
output. This control voltage is developed on the
PA Control Board from twa inputs Mram the 1A43-
Al Power Amplifier. These two inputs are; (11 A

currenl senss inpul, and (2) A thecmal sense input.

The currant sense input monitars the voltaee drop
across & 005 ohm resistor in the +13.2 Vde supply
line to the PA, and the thermal sense voltage is
daveloped across 4 thermistor in the FAL

The current curhack sense voltage enters the FA
Conteal Board at P1-10, end is compared in ARL
against a fixed 5.0V reference valtage established
by R25 and R29 accross the +10T line, This AR
outpul 15 measurables at TP2, When the control
threshald is reached, the ARI-1 autput will be a
linear function of the current cutback input,
Similarly, the thermal sense input at P12 is
compared against a +3.6 Vde reference, and the
AR-8 output varies linearly with the thermal
sense input, Both inputs operate through “'sither/
o' control diodes CR6 and CRT 1o contral Q5

=10 T
‘ i
POWER P1-36 " CRT
LIMIT TO
MIXER

LINEAR

base bias, and as 1 conseguence, the control volt-
age output at P1-36 to the pin diodes on the mixer
hoard,

The thermal input is also used Lo effect fan contral
through the AR -7 outpur, and the Kevline Enable
function through the ARI-14 output. Keyline
Enable can be measured at TP2, A positive output
at ARI-14 will bias Q7 and provide an disebling
pround throueh this NPM Transistor. & 6020
thermistor temperature will nomally caude the
ART-T output to switch From "0 to "1™ and turn
on the cocling fan (optional) through Q&. At £1159C
the unit fuil safes and grounds the keyline enable thru
7, shutting off transmitter untd the unit coals.

Rd5 establishes the referance level for all of these
functions and has been setup as shown in figune 2, By
substiteting a SK 1% resistor for the thermistor
circuit on the PA, the AR -I10input established by
B4 5 can be varied between 1.5 and 2.75 Vdc. With
the setup conditions shown B45 is adjusted to the
point that preduces a +0.5 Vilc output at P1-36.

B MAINTENANCE

Signiticant signal and control inputs and outputs

to the 1A1A3 PA Control Board are shown in

figure 1 and are described in the cext, By installing
the LALAY Assembly on an extender card, all

circuit elements are accessible for test or adjustment.
Setup and adjustment procedures follow.

Always remove primery power (select
POWLER OFF at frant panel) when re-
maving of installing plug-in wssembliss
to prevent accidental damags,

Pi42 =14
{ —AAA—O +IV

A48  WITH 5K RESISTOR

¥ SUASTITUTED FOR
THERMISTOR, ADJUST
A=5 FOA 0.5 YOC
OUTPUT AT P1-26

Rat
LEK

+1.6V
REF

Figure 2. R45 Setup Candition
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6.1 R75, Overvoltage Sense Threshold Adjustment

HE gmaove power {select POWER OFF a1 the
{ront panel ).

b, Remowve RF-230 top and card cage cover.

. Remove LA1AS PC Board Assembly using
hoard extractor and reinstall using extender card,

d.  Werify 13.2 Vdc primary power input to
radia.

Mote
Itis imp{:-rrmur to verily this voltage at
the radio as [<R losses in the power cable

could cause inconsistent rasulis.

g. [nstall W¥OM at TP3 and nate approximate
_ ¥Wde output.

1.  Increase primary power (o +15 Vide and
adjust R75 for +6.4 Vde indication at TP3.

B This completas RT3 overvaltage sense
threshold adiustment, Reconfigure for normal
operalion or subseguant 12515 a5 NECCRsary.

5.2 R0, ALC High/Low Power Adjustment

Yerify Overcurrent Setup Adjustment (B49 an
lA3AL PA Assembly ) compleie before proceeding
with ALC High, Low and ACC adjustiments. Over-
current adivstment requires ALC High Control
Potentiomeler B90 to be prepostlioned Lo the full
cow position, end would negate this setup. Over-
current threshold adjustment calls for adjusiing
B9 an PA Assembly for 33 amp threshold (tocal
imput current to KF-2300 To adjust B9, procead
as follows:

4. Confgpure for test as shown in figure 3, and

reposition R0 to full ow (low powser) position,

b,  With 0 dBm, | kHz signal ar 600 chm audio
input, merease RU0 until wattmeter indicstes 125
witlls putpud.,

d -f

ADJIST FORA
DO AT 1 6K

G20 DHM

AULID
SlGNAL
GENERATOR

50 NHW
LoAD

BIRE
WATTMETER

SELELT PwvE. OR

SELECT ady
NZSIRED
LHANMNEL

Figure 3. ALC High/Low Test Setup
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¢, Select low power and adjust R101 for 25W
(as desired). Can e donsg by options or hardwiring
to ground at pin 21,

d.  This completes High/Low Power Adjust-
ment, condigure for normal operation.

53 R45 Temperature Cutback Cantrol Reference
Adjustmant

This setup requires substitution of a 3K ohm
resistor for the thermistor oo the PA. This can be
accomplished by unplugging the PA assemhly
{removing the thermistor to +10% circuit) and by
substituting a SK ohm resistor between the R34,
R47, and Rd5 junction and connecting to £10% at
L1. This effectively produces the circutt shown in
figere 2. R45 can now be adjusted by measuring
the P1-36 output with a de voltmeter and adjusting

F43 for 2 (L5 Vde indicatian. Thiz level has heen
sefup at the factory and should never need readjust-
ment.

6.4 1A1A3 Input/Output Summany

Figure 4 summenzes all JALAS inputs and outputs
and locates all test and adjustment poinls.

6. PARTS LIST
Table 2 lists all 1 A1A3 maintenance parts. These
parts can be identified on Ggure 4. Befer to General

[nformation for list of manufacturers,

7. SCHEMATICS

Figure 5 is a complete schematic diagram of the
TATAZ Assembly,



A CONTROL

GN

KEYLINE ENABLE
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END
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o
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19

20

21 L0 PWE SWITCH INPUT

22
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Mo TXINFUT FROM MIXER

25

26 TUNEPWR
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28 BYPASS RELAY CONTROL

2% EPFA

a0 BPE1

31 BPFG

T ETT O e 8l O ® hyow el E e = in = 0=

32 BEFF2

33 BPF3 m

2 BPF & n

5. WSWR TEMP CONTROL p

36 CURREMT LIMIT TO MIXER i

37 3

38 VWSWR CONTROL VODLTAGE t

39 VEWH REF INPUT u

40 WEWR FWD INBUT W

41 FAMNCONTROL W

42 THEHR SENS [MPUT FROM P&

X
41 GND ¥

Figure 4. TATAJ Input/Output Summary
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Table 2. TA1A3 Maintanance Parts List

Mfr,

Fiaf. Desig, iame B Dascrintian Cods Fart Mumber
[A1A3 Control/Protection PW Board Assembly 14304 & 28-0500
AR AR2 | Integrated Circuit, Quad Operational Amplifier, [ 4304 [C-0339

CAI24E

@ B i Capacitor, Fixed, Ceramic, .1 uFF +80-20%, 50V [4304 C-32072
C3Cl4 Mot Dsed
s Capacitor, Fixed, Mica, 100 pF £5%, 500V Mil type| CMOSFDLO1103
CleCI7 Capacitor, Fixed, Ceramig, .1 ulF +80-206, 50% 14304 C-3202
Cla Capacitor, Fixed, Ceramic, .01 uF £20%, S0% i4304 C4u52
ClLy Capacitor, Fixed, Ceramic, 47 uF £20%, 50V 14304 C-6174
C20 Capacitor, Fixed, Ceramic, .01 uF £20%, 50% 14304 C-4952
C21 Capacitor, Fixed, Ceramic, .1 uF #80-20%%, 50V 14304 C-3202
22 Capacitor, Fixed, Mica. 47 pF £3%, 300V Mil tvpe | CMOSED4T0I03
23 Capacitor, Fixed, Ceramic, .1 uF +80-20%, 50V 14304 C-3202
24 ot Used
25 Capacitor, Fixed, Tantelum, [50 ulF £10%, 15V 14304 C-3106
C26-C47 Capacitor, Fixed, Ceramic, .01 uF £20%, 30V 14304 C-4852
Cdg Capacitor, Fixed, Tantalum, 47 uF 205, 20V 14304 C-64352
C4R-53 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14504 4052
54 Capacitor, Fixed, Tantalum, 2.2 uF £20%, 50V [+304 C-0408
55 Capacitor, Fixed, Ceramic, . uF +20%, 30V 14304 C4952
CR1-CES | Mot Used
CRa,CRY | Diade, Rectifier, | N4004 14304 CRAD725
CRE,CRY | Diode, Sipnal, 1M44354 14304 CRAOT03
CEILD Mot Used
CRIICRIE | Diode, Rectfier, 184004 14304 CR-0725
CRLS Mot Used
CRIG Diode, Rectificr, 154004 14304 CR-0725
CRIT.CR18| Diode, Signal, 1 N4454 14304 CR-0703
CRI% Dipde, Rectifier, 1N4004 14304 CR-0725
CR20 Dipde, Germanium , [N277 14304 CRAO06S
IdP1-IMPS | Jumper, Circwit 14304 MP-1142
Kl Relay, SPST, 12V 14304 K-0095
L1 Choke, BEF, 3.9 uH £ 10% 14304 L-0623
Li-La Mot Usad
L7 Choke, BF, 10 ul £10% 14304 L-0als
LE Choke, RF, 1 uH £10% 14304 L6116
L9 Choke, RF, 56 uH +10% 14304 | L-0637
LI-L1a Choke, BF, 22 uH = 10% 1azid L-Q058
=03 Mot Used
14 Transistar, NEN, PTAT01 L4304 0405
05-07 Transistor, MPN, 2Nd124 Mil type | Q-0385
-3 Transistor, NPN, Darlington, MP5-413 L4304 0076
016 Nat Used
017 Transistor, NPN, Dachngton, MPS-AL3 [4304 0078
Q18 Transistor, NPN, 24124 14304 Q-0385
Q19,020 | Transistor, PNP, 2N3649 14304 20215
021 Transistor, PNP, 2841 26 14304 00286
E1-RGO Mot Used
RIOEL] Rasistor, Fixed, Composition, 8.2 ohms £5%, 1J4W | Mil type | RCROTGERZIM
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Tahle 2. TA1A3 Maintenance Parts List
Mir,
Raf. Desia. MName & Description Cogs Part Mumber
R12 Resistor, Fixed, Composition, 150 ohm £5%, 1/4W | Mil type| RCROTGISIIM
RI3,R14 | Resistor, Fixed, Composition, 18§ ohm 3%, 1/4W Mil type| RCRO7GIS0IM
RI3 Resistor, Fixed, Composition, 56 ohm £3%, 1/4W Mil type] RCRO7GI6G0IM
R16,R17 | Resistor, Fixed, Composition, 27 ohm #5%, | /4W Mil type] RCROTG270IM
RI18 Resistar, Fixed, Composition. 30 chm #5%, 1/4W Mil type| RCRO7G300JM
R19,R20 | Resistor, Fixed, Composition, 5.6 ohm £3%, 1 /4W Mil type| RCRO7GSROIM
R21 Resistor, Fixed, Compaosition, 220 obhm 5%, 1/4W | Mil type| RCRO7G22[JM
R22 Resistar, Fixed, Composition, 150 ohm 5%, |W Mil type| RCR32G151JM
R23 Resistor, Fixed, Composition, 33 ohm 23%, 1/4W Mil tvpe| RCRO7G330JM
R24 Resistor, Fixed. Composition, 10 ohm 5%, 1/4W Mil type| RCRO7GI00IM
R25 Resistor, Fixed, Composition, 150 ohm 5%, 1/4W | Mil tvpe| RCRO7GISIIM
R26 Resistor, Fixed. Composition, 180 ohm  +5%, [ /AW | Mil type| RCROYGI181IM
R27 Resistor, Fixed, Composition, 4,7K £35%, | /4W Mil tvpe| RCRO7G472IM
R28 Resistor, Fixed. Composition, 1K £5%, | /4W Mil type| RCRO7GI102JM
R29 Resistor, Fixed, Composition, 1.2K 5%, 1/4W Mil type| RCRO7GI22IM
R30 Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type| RCRO7G103JM
131 Resistor, Fixed. Composition, 1K £5%, | /4W Mil type| RCRO7GI02ZIM
n32 Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type| RCRO7G103JM
R33 Resistor, Fixed, Composition, | Meg #5%, | /4W Mil type| RCRO7GI05IM
R34 Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type| RCROTG103IM
R35 Resistor, Fixed, Composition, 470 ohm 5%, 1/4W | Mil type| RCRO7TG471JM
R36 Resistor, Fixed, Composition, 4. 7K 5%, 1/4W Mil type| RCRO7G472IM
R37 Resistor, Fixed, Film, 6.81K * 1%, 1/8W Mil type} RNSS5D6811F
R38 Resistor, Fixed, Film, 4.75K 1%, 1/8W Mil type| RN33D4731F
R39 Resistor, Fixed, Film, 47.5K 1%, 1/8W Mil type| RNS3D4752F
R40 Resistor, Fixed, Film, 3.92K +1%, 1/8W Mil type| RNS5D3921F
Ral Resistor, Fixed, Film, 82.5K +]%, 1/8W Mil type[ RNS3DR252F
R42 Resistor, Fixed, Composition, 330 ohm +5%, 1/4W | Mil type| RCROTG331IM
R43 Resistor, Fixed, Composition, 1.2K £5%, 1/4W Mil type| RCROTGI22JM
Rdd Resistor, Fixed, Film, 2.49K 1%, 1/8W Mil type| RNS5D2491F
R45 Resistor, Variable, 2K 14304 R-2226
R46 Resistor, Fixed, Film, 1.82K 1%, 1/8W Mil type| RNSSDI1821F
R47 Resistor, Fixed, Film, 154K £1%, 1/8W Mil type| RNSSDI1542F
R48 Resistor. Fixed, Film, 82.5K 1%, 1/8W Mil type| RN35D8252F
R49 Resistor, Fixed, Composition, 3.3K £5%, 1/4W Mil type| RCRO7G332IM
=30 Resistor, Fixed, Composition, 47K 5%, 1/4W Mil type| RCRO7G473IM
3 1-R53 | Resistor, Fixed, Composition, 220K £5%, [ /4W Mil type| RCRO7G224IM
R34 Resistor, Fixed, Composition, 47K =3%, 1/4W Mil type| RCRO7G473JM
R3S Resistor, Fixed, Composition, 100K £5%, 1/4W Mil type| RCRO7G]04IM
R36-R63 | Resistor, Fixed, Composition, 47K 5%, 1/4W Mil type| RCRO7G473JM
R64 Not Used
R65 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil tvpe | RCRO7G473IM
R66 Resistor, Fixed, Composition, 1.8K £5%, 1/4W Mil type| RCRO7G182IM
R67 Resistor, Fixed, Camposition, 15K £5%, 1/4W Mil type| RCRO7G153IM
R68 Resistor, Fixed, Composition, 390 ohms 3%, 1/4W | Mil type| RCRO7G391JM
R69,R70 | Resistor, Fixed, Composition, 330 ohm 5%, 1/4W | Mil type| RCRO7G331JM
R71 Resistor, Fixed, Composition, 470 ohm =35%, 1/4W | Mil type| RCRO7G471JM
R72 Resistor, Fixed, Composition, 220 ohm £5%, 1/4W | Mil type| RCRO7G221IM
R73 Resistor, Fixed, Composition, 10K *55%, 1/4W Mil type| RCROTG103IM

10
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Tabla 2. 1A1A3 Maintenance Parts List

Mir.
Ref. Desig. Neme & Descriotion Code Part Number
R74 Resistor, Fixed. Composition, 2.7K £3%, 1/4W Mil type | RCRO7G272IM
R75 Resistor, Variable, 5K 14304 R-2227
R76 Resistor, Fixed, Composition, 6,.8K 23%, 1/4W Mil type | RCRO7G682IM
R77 Resistor, Fixed, Composition, 10K 5%, 1/4W Mil type [ RCROTGIO3IM
R78 Resistor, Fixed, Composition, 15K £5%, 1/4W Mil type | RCROTGILS53IM
R79 Resistor, Fixed, Composition, 1.8K £5%, 1/4W Mil tvpe | RCROTGIS2IM
R8O Resistor, Fixed, Composition, 390 ohm +5%, 1/4W | Mil type | RCRO7G39]11M
R8I Resistor, Fixed, Composition, 10 Meg 3%, 1/4W Mil type [ RCROTGLO6JM
R82 Not Used
RE3 Resistor, Fixed, Compasition, 1.8K +5%,7/4W Mil type | RCRO7G|I82IM
RE4 Resistor, Fixed, Film, 4.75K 1%, 1/8W Mil type | RN55D4751F
R85 Resistor, Fixed, Film, 8.23K 1%, 1/8W Mil type | RN3SD82SIF
R86 Resistor, Fixed. Composition, 10K £5%, 1/4W Mil type | RCRO7GI103JM
R87 Resistor, Fixed, Composition, 27 ohm 5%, 1/4W Mil type | RCRO7G270JM
R8E,R89 Resistor, Fixed, Composition, 560 ohm £5%, 1/4W | Mil type | RCRO7G561JM
R90 Resistor, Variable, |K 14304 R-2225
R91 Resistor, Fixed, Composition, 470 ohm 23%, 1/4W | Mil type | RCRO7G471JM
R92 Resistor, Fixed, Composition, 22K 5%, 1/4W Mil type | RCRO7G223IM
R93 Resistor, Fixed, Composition, 4,3K £5%, 1/4W Mil type | RCRO7G4321M
R94 Resistor, Fixed, Composition, 100K £5%, 1/4W Mil type | RCROTGI104JM
R95,R96 | Resistor, Fixed, Filem, LK, 19, 1/8W Mil type | RNSSDIODIF
R97 Resistor, Fixed, Composition, 10K 5%, 1/4W Mil tvpe [ RCROTGI03IM
R98,R99 | Resistor, Fixed, Film, 1K, 19, I/8W Mil type | RNSSDICGOIF
RI00 Resistor, Fixed, Composition, 56 ohm £5%, 1/4W Mil type | RCROTGS60IM
R1OI Resistor, Variable, 2K ohm 14304 R-2226
RID2 Resistor, Fixed, Composition, 10K 5%, 1/4W Mil type | RCROTG103IM
R103 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil type | RCRO7G102JM
TP] Test Point, Brown ' 14304 J-0392
TP2 Test Point, Red 14304 J-0387
TP3 Test Point, Orange 14304 J-0390
TP4 Test Point, Yellow 14304 J-0391
TS Test Point, Green 14304 J-0389
T1,T2 Not Used
T3 Transformer 14304 919-1280
T4 Translormer 14304 6628-1178
Ul Integrated Circuit, BCD-to-Decimal Decoder, 14204 CD4028AE
VRI,VR2 | Diode, Zener, 3.6V £5%, IN5232 14304 CR-0265
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IF AUDIO

1. GENERAL DESCRIPTION

The IF Audio Board accepts the 9 MHz 2nd 1F Out
put from the mixer assembly and performs the final
detector function to translate the intermediate
frequency signal into useable intelligence. This
process involves two discrete, but not simultaneous
detector functions: a product detector 1s operative
in the single sideband, CW, and AFSK mode, and an
envelope detector is operative in the AM mode. Two
separate audio outputs are provided: a 600 ohm line
audio output, and a conventional front panel speaker
output.

Mute, squelch, and speaker enable control is also
effected through the Audio IF Board via Logic
Level control and COS/MOS Quad Bilateral Switch
elements. These switch elements have been shown
as simple SPST switches on logic diagrams for
simplicity. The 600 ohm audio output is affected
only by the MUTE signal: the front panel speaker
is controlled by all three (MUTE, SQUELCH,
SPEAKER ENABLE),

Squelch and AGC control voltages are alse develop-
ed and used on the Audio 1F Board, AGC is also
automatically controlled for derivation source
(carrier or SSB) and time constant. Fast attack,
fast decay is used for typical AM and AFSK signals,
and fast attack slow decay for sideband and for CW.
A delayed AGC voltage from the Audio [F Board
controls front end gain.

2. TECHNICAL CHARACTERISTICS

Power Requirements:
+13.2 Vdc for Speaker Audio Amplifier
+10V R (Present in Receive Made Only)
+10V

Control Inputs:

FSK 1= FSKTC
MUTE 1= No Muting
AM Enable 1 = Disabled
Squelch Bypass | = Bypass
Squelch Control Arm  Linear
Volume Control Arm Modified Log
Sidetone Enable | = Enable
Control Qutputs:
Delayed AGC Out 0—-6V

Signal Inputs:
9 MHz IF Input from Mixer IALAG
L.O. 3 in from frequency standard (9 MHz)
Sidetone Input from Processor TATAS
600 ohm Monitor from Processor 1ATAS
(Receive Audio from options)

Signal Outputs
600 ohm Receive Out
Speaker Audio Out, 3.2 ohms
Secure Voice Receive Audio Output

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE DESCRIPTION

AR1 MCi35op 1F Amphifier

AR2 CA324E Quad Operational Amplifier
ARZ MC1360P 1/4 Watt Audio Amplifier
AR4 CAB10 Speaker Audio Power Ampl|
ARS, ARG | CAI24E Quad Operational Amplificr
CR1 IN4454 Diode

CR2 HP3080 PIN Diode

CR3, CR4 IN44 55 Diode

CRS MPN3401 PIN Diode

CR6-CR21 IN4252 Diode

Qi 2N42126 Transistor, PNP

Q2 2N51T9 ‘Transistor, NPN

Q3-Q5 2N3563 Transistar, NPN

Q6-Q8 AIN4126 Transistor, PNP

Qs-Ql2 2N4124 Transistor, NPN

Q13 IN4126 Transistor, PNP

Q14, Q15 IN$124 Transistor, NPN

Q16 2N31644 Transistor, ENP

431 CD4066AE | Quad Bilateral Switch

VR1 1N5228 Diode, Zener, 3.9V

4. CIRCUIT DESCRIPTION

Refer to figures | and 2 for the following discus-
sions. The 9 MHz 1T Input to the Audio IF Board
can be measured at TP). Typical levels are given

for all test points on figure |, 1F input to the board
is controlled by gate diode CR1. With +10R present
at P1-19, CR1 is forward biased, and input ampli-
fiers Q1 and Q2 are active, Note that +10R is used
as B+ for all active elements in the [F Amplifier
and detector circuils; as a consequence, in the trans-
mit mode, operating potential is removed.

AR is a monolithic silicon integrated circuit. The 9
MHz IF input is at pin 4, where internal amplifiers
operate at constant emitter currents to hold input
impedance constant regardless of AGC action.
AGC is fed to pin 5. Increasing the AGC volt-
age from 5 to 6.75 volts at this point can cause
a gain reduction of 60 dB. Again, refer to figure |
for typical levels, 9 MHz IF section performance
can be measured using relative measurements at the
input {TP1) and zt the IF output (TP3). The ARI
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output at pins ! and 8 terminates in 9 MHz adjust-
able IF Transformer T1. This Trunsformer is
adjusted for peak output at @ MHz.

Q3, Q4. and Q5 function as a product detector in
SSB, and as an amplifier in AM, In either case, the
detected audio can be measured ut TP4, Q8 and
CR7 perform the envelope detector function in the
AM mode. The AM Enable input at P1-22 turns
on Q& and bisses on PIN diode CR3 to ground the
LO3 input signal for the AM mode. With the LO3
input grounded, Q4 has only one input signal. The
9 MHz IF input, and as & consequence, Q4 func-
tions only as an amplifier to drive the AM detector.
Q9 bulfers the detected AM output fed to com-
parator AR7 fer carrier derived AGC development.
R39 establishes the carrier derived AGC threshold.

Both the AM and SSB signal paths are common at
TP4 where the signal is fed to 300 — 3000 Hz filter
( -and Q13. This filtered output is measurable
at TPS. The detected and filtered audio is brought
out to the card edge at this point for use with
optional secure voice equipment. With no secure
voice option, the zudio is jumpered and fed directly
to an element of the quad biliteral switch. Logic
level control inputs at P1-21 effect MUTE cantrol
at this point. A logic 1" closgs the switch section
and the audio is fed via line level adjust potentio-
meter R54 to an integrated circutt 1/4 wait audio
amplifier. This amplifies drives T2, the 600 ohm
line audio output transiormer. RS54 would nor-
mally be adjusted to produce a nominal 10 dBm
output to a 600 ohm line, or as per customer
requirements.

Additional ¢lements of quad bilateral switch CD-
4066 are used to provide squelch and sidetone
enable logic level controlled functions. With »
lo, 0" at pin 6, audio is “squelched”, and with
a logic 07 at pin 5. audio is disabled. Note that
R128, = 18K resistor, bypasses the squelch switch
section. This bypuss provides a low level audio
“presence” when the radio 1s squelched.

The squelch threshold is established by varying
R76, the squelch gain control at the inverting
input of AR2-9, The non-inverting input is tied
to a lixed +5V reference developed by divider
R62 and R63. The squelch amplifier outpult is
fed to ARS-10 (see TP7). The squelch circuit uses
a sylabic rate detector, thal recognizes the 16-23
rate characteristic of human speech, so that
squelch action is not solely a function ol signal
amplituted. This system of speech pattern
recognition results in a very high noise immunity
in the squelch system. Random and periodic
noise, or constan! tones are rectified and averaged
S

10 & steady dc level — which is blocked by R356.
Detected and filtered sylabic rate elements reference
at ARG to effect squelch control.

ARG, CR17, C59, and R98 are configured as a pulse
width discriminator. This circuit forces a presence
ereater than 10 ms before it is activated. Hang

time control is accomplished by the time constant
of C60/R100 at the AR6-14 output. CRI19 and
CR20 funiction as high contribution diodes at the
squelch control gate to accomodate certain options.

The SSB AGC Threshold is established by R59 and
represents a sample ol the receive audio at this
point. This level s used to develop and to control
SSB AGC, the R39 sample is amplified by AR2,
and the output at pin 7 is fed via C46 to peak
rectifiers CR12 und CR13. This voltage is lltered
by C47 and ¢ither R66 or R67. With Q14 on,

R67 15 effectively substituted for R66. Because
R67 is only 10k ohms, &5 compared with the re-
latively much higher 2.2 meg ohim value of R66,
the AGC time constant is shortened considerably.
Q14 can be turned on by alogic 1" at the PI-16
time control comparator AR2-14. R70 establishes
the internal hang time reference for comparison
with the AGC sample via C45 and is peak rectified by
CR9, CR10. The AR2-1 AGC output is fed through
controls 10 and 11 of guad switch CD4066 for con-
trol by the AM enable signal. With z logic = 1" at
pin 12 of this switch, SSB AGC is selected and

fed to decampl Q15/Q16. The AGC oultput al the
collector of Q16 controls [F amplifier AR and
controls Q2 via pin diode CR2. Delaved AGC is
fed to the RF section via VR1. Notice that AGC
voltage must exceed 3.1V to overcome VR and
effect control at the RF section. AGC can be
measured at TP2.

5 MAINTENANCE

Figure | gives typical test point information. Figure
3 summarizes all card edge inputs and outputs, and
also locates all adjustment points. Figure 4 isa
complete component location diagram that locates
all test points, Several test points on the Audio IF
Board are only accessible with the board mounted
on an extender card. T1 and Z1 can only be tuned
with the board on an extender card, however. this
level ol adjustment should never by necessary un-
less reactive components in the related circuits are
changed. The following adjustments should only
be made #s required.

Audio IF Board setup adjustments can be made in
the radio, with the assembly on an extender card.




IF AUDIO

TPS
= LINE LEVEL 1t
9 MHZ Rs4 b ADJUST % i
SMMEs PIN DIODE — . AR3 . i%’u?o out
CONTROL I/
0= AM ENABLED. Q6 IS ON AND GROUNDS LO 3 stm:n 1=0ON LBl o
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DELAYED . 72N a8 e8¢ SQUELCH
AGCOUT @ AMPL CRS R20 DIODES EFFECT HIGH CONTRIBUTION BYPASS
THRESHOLD CONTROL FOR DUAL CONTROL OF
VR1 CR19 SQUELCH GATE
3.9V R39 R31
ss8 \ (
TP2 Ao A AM
AGC AM AGC GAIN s | Pne S0 RI00 [ oncE ACTIVATED, HANG TIME
THRESKOLD e i CONTROLLED BY C60/R100 TC
0= CARRIER DERIVED AGC SELECTED
1= SSB AGC SELECTED SPST R66/C47 CR12, CR13 AR5 4
0+—0 FAST ATTACK |@—]SSBAGC | SLEW RATE AMPL
SLOW DECAY DETECTOR LP FILTER
A R
PSféE";a,'mg: CHECKS FOR 10 MS PRESENCE
- Bick: BEFORE ATTACK
b ENABLING FUNCTION y y
TO AM DETECTOR PO CRY, CR10 CR15, CR16
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FSKTC LP FILTER S>> —m——— - —
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TP8 )
TEST VOICE FREQUENCY V)
POINT FUNCTION MEASURE FOR CONDITIOM ANALOG CONTROL
— VOLTAGE TO ARG
P1 3 MHZ IN 0.5V TO 71 mVAMS —ICAL RECEIVES
™ AGC OUT 034 T0 8.0 VOC 05UV TO 71 MV RMS
™3 9 MHZ IF OUT 57 mVRMS @ 9 MHZ 1000V IN FUNCTION EIN MEASURE FOR/CONDITION
P4 DETECTED AUDIO 110 mVAMS 1003wV RF IN LO3IN 15 008M ALL
5 VF FILTER OUT 950 mVAMS 10024V RF IN FSK TC 16 HI = FSK L0 =ALL OTHER
TP6 LINE AUDIO OUT 0T0+10D8M 10034V RF IN AM ENABLE 2 Lo AM
TP7 $Q AMPL OUT 225 MV RMS 1000 4V RE IN MUTE CONTROL 21 Lo 1A1AS PULLED
TP8 S0 DC CONTROL VOLTS 5VDC + (£1.5V AUDIO 16 HZ) 1000uV RFIN SQ BYPASS 23 NO VOLTAGE NORM W/0 SQUELCH BYPASS
P9 SQ REF COMP. OUT 5VDCWITH 3V AUDIO 10004V RF IN SIDETONE IN 25 200 mV MIN/28 VO C MAX. CW XMIT AND KEYED
TP10 AGC HANG REF, 51T056VDC 54 TYP, RECSSB SIDETONE ENABLE 38 HI REC/CW OR 600 OHM XMIT
P AGC FAST/SLOW CONDITION 2.84V OR 0.02V 0.02FSK ONLY SPKR OUT (3.2 OHM) 32 3.58 VAMS MAX REC 1000 uV IN

Figure 1. 1A1A4 IF/Audio PWB Simplified Diagram
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These setup adjustments presuppose an otherwise
operational radio, and that all LATAS6 Mixer adjust-
ments have been made (Tune LP Filter, LO 1, 73
MIz Matching Network. L6, and 2Znd Receive Mix-
er Bias Adjustment).

5.1 Test Equipment

Figure 2 demonstrates test equipment typically
required to make all 1A1A4 maintenance or setup
adjustments,

5.2 Complete Setup/Adjustment Procedure

All IF Audio Board setup or adjustment items are

included in this procedure in the sequence that they

should normally be performed. This procedure
can be performed in its entirety, or if this is not
necessary, only out-of-adjustment or questionable
items need be performed. Proceed as follows:

a.  Assemble required test equipment and set-
up for test as shown in figure 2, with RF Signal
Generator connected to RF-230J1 input, and
measuring equipment available for use as directed.

L. Install | A1A4 on extender cird.

Always select POWER OFF when remov-
ing or installing subassemblies to prevent
possible damage to equipment. A PCB
Extractor is included with the RF-230.

¢.  Tune Signal Generator to Transceiver
receive frequency and adjust generator output to
1.0 uV,. Use USE receive mode and any conven-
ient frequency.

d. Adjust volume control for a convenient out-
put level.

e, Locate T1 on Audio IF Board and tune for
peak indication at audio outpul.

f.  Increase signal generator level to 3 uV.

g Connect dc VM to TP2 and adjust R59,
(SSB AGC Threshold) to 1 £0.1 Vde, The AGC
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Figure 2. 1Al Ad Test/Setup
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voltage at TP2 will vary from approximately 0,34
Vde, for a no-AGC condition, to approximately

9 Vde, for & full AGC condition. The AGC Thres-
hold should thus be set for approximately 1.0 Vde
with a 3 uV RF input.

h.  Adjust Signal Generator output level to
I mV, and note AGC level at TP2, Momentarily
disconnect RF input and observe AGC hand time.
With R70 (AGC HANG THRESHOLD) properly

adjusted, hang time will be approximately 1 second.

Adjust R70 for desired hang time {1 second).

i.  Select AM mode at RF-220 front pane!l and
adjust Signal Generator to the receive Fj,, modulate
30% @ | kHz, and adjust generator output level to
1.5 uV,

io Adjust Z1 for maximum output ut speaker,

. Adjust R3| and R39 (see figure 3) fully
tounterclock wise.

I Adjust R39 for a minimum dc voltmeter
reading of approximately 0,33 Vdc at TP2.

m. Adjust R3] for a dc voltmeter reading of
130.1 Vdc at TP2.

n.  Select USB mode, and using 100 mV signal
level from signal generator, with a recovered audio
frequency of approximately 1 kHz, adjust
SQUELCH GAIN R76, for 600 mV peak-to-peak
at Squelch Amplifier Output Test Point, TP7.

0.  Adjust signal generator input to 100 mV
and using Audio VTVM across 600 ohm receive line
output, adjust R34 (600 ohm Audio Line Level
Adjust) for +10 dBm output level {or to ather
level as desired).

p.  This completes [A1AZ adjustments. Con-
figure for normal operation.
6. PARTS LIST
Table 1 lists all 1A1AS Maintenance Parts. All of
these components can be identified in figure 4.
Refer to the General Information for list of man-
ufacturers.

7. SCHEMATIC

Figure § js a complete schematic diagram of the
TALA4 assembly.
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TABLE 1. 1A1A4 MAINTENANCE PARTS LIST

Mfr.
Ref. Desig. Name & Description Code Part No.
1A A4 [F Audio PW Bourd Assembly 14304 [ 6628-0530
ARI Integrated Circuit, [F/RF Amplifier, MC1350P 14304 | 1IC-0056
AR2 Integrated Circuit, Quad Operational Amplifier, 14304 | 1C-D359
CA324E
AR3 [ntegrated Circuit, | /[4W Audio Amplifier, MC3360P | 14304 | IC-0172
AR4 Integrated Circuit,7W Audio Power Amplifier, 14304 | 1C-0410
TBASI0DS
ARS ARG Integrated Circuit, Quad Operational Amplifier, 14304 1C-0359
CA324E
Cl Capacitor, Fixed, Tantalum. 6.8 uF =107, 35V 14304 | C-3102
€3,C3 Capacitor. Fixed, Ceramic, .01 uF £ 20%, SOV 14304 | C-4952
C4 Capacitor, Fixed, Ceramic, . | uF +80-2007, 50V 14204 | C-3202
(&) Capacitor, Fixed, Tantalum, 6.8 uF £ 10%, 353V 14304 | C-3102
Co Capacitor, Fixed, Ceramic, .01 ulF £ 20%, 56V 14304 | C40952
7 Capacitor. Fixed, Tantalum, 6.8 uF £ 10%, 35V 14304 [ -3102
0 Capacitor, Fixed, Ceramic, 001 uF #1077, 300V 14304 | (-3512
C9twCll Capacitor, Fixed, Ceramic, .01 uF =20%, 50V 14304 | (305>
Cl2 Capacitor, Fixed, Tantalum, 6.8 uF 2107, 35V 14304 | 3102
Ci310C17 | Capucitor, Fixed, Ceramic, .01 uF =20%, 50V 14304 [ 4952
Cig Capacitor, Fixed, Tantalum, 100 uF +20%, 20V 14304 | C-p454
cio Capacitor, Fixed, Ceramic, .06 uF #20%_ 50V 14304 C-4952
c20 Capacitor. Fixed, Tantalum. 6.8 uF £ 10%, 35V 14304 | 3102
C2I Capacitor, Fixed, Ceramic, .01 uF =20%, S0V 14304 | C-4952
€23 Cupacitor, Fixed, Ceramic, .001 uF £ 10%, 500V 14304 | C-3513
C23 Capacitor, Fixed, Ceramie, .00 uF £20%_ 50V 14304 | C-4052
C24,C25 Capacitor, Fixed, Ceramic. .00] uF £ [0%, 500V 14304 | C-3513
C26 Capacitor, Fixed, Tantalum, 4.7 uF £20%, 20V 14304 | C-p446
c27 Not used
C28 Capacitor, Fixed, Mylar, .015 uFF £5%, 100V 14304 | C-D200
C29 Capacitor, Fixed, Mylar, 0022 uF £5%, 600V 14304 | C-0948
C30, C31 Capacitor, Fixed, Tantalum, 2.2 uF 20, 20V 14304 | C-6444
22 Capacitor, Fixed, Tantalum, 6.8 ulF £10%, 35V 14304 3102
33, C34 Capacitor, Fixed, Tantalum, 33 uF 2207, 35V 14304 | C-6430
C35 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 | C-4952
C36 Capacitor, Fixed, Mica, 1500 pF £5%, 500V 143041¢ | C-0156
C37 Capacitor, Fixed, Ceramic, .1 uF +80-207, 50V 14304 | C-3202
C38 Cuzpacitor, Fixed, Tantalum, 33 uF 2 20%, 35V 14304 | C-6430
C39 Capacitor, Fixed, Elect., 470 uF, +50-10%, 25V 14304 | C-1419
C40 Capacitor, Fixed, Tantalum, | uF £20%_ 20V 14304 | (-6442
C4| Capacitor. Fixed, Ceramic, .01 uF £ 20%, 50V 14304 | C-4952
C42 Capacitor, Fixed, Ceramic, .1 uF +80-20%, 50V 14304 | 2202
C43 Capacitor, Fixed, Tantalum. 33 uF 2207, 35V 14304 | C-6430
C44 Capacitor, Fixed, Tantalum, 47 ukF £207%, 35V 14304 | C-6419
C45, Cd6 Capacitor, Fixed, Tantalum, [00 uF £20%, 20V 14304 | C-6454
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TABLE 1. 1A1A4 MAINTENANCE PARTS LIST (Continued)

Mir,
Ref. Desia. Name & Descripiion Cocs Part Number
C47,C48 | Capacitor,Fixed, Tantalum, 22 uF £20%, 25V 14304 C-6439
C49 Capacitor,Fixed, Tantalum, 4.7 uF £20%, 20V 14304 C-6439
Cs0 Capucitor,Fixed, Tantalum, 6.8 uF *10%, 35V 14304 C-3102
Cs] Capacitor,Fixed Ceramic, .1 uF +80-20%, 50V 14304 C-3202
C52 Capacitor,Fixed, Tantalum, .22 uF £20%, 35V 14304 C-6417
C33 Capacitor,Fixed,Tantzlum, 100 uF £20%, 20V 14304 C-6454
Ci4 Capacitor,Fixed, Tantalum, 4.7 uF £20%, 20V 14304 C-6446
C55 Capacitor,Fixed, Tantalum, 47 uF £20%, 35V 14304 C-6419
56 Capacitor,Fixed. Tantalum, 4.7 uF +20%, 20V 14304 C-6446
C57 Capacitor,Fixed, Tantalum, 150 uF +20%, 15V 14304 C4976
C58 Capacitor,Fixed,Ceramic, .01 uF £20%, 50V 14304 C-4952
C59 Capacitor,Fixed Tantalum, .1 uF 220%, 35V 14304 C-6415
can Capacitor,Fixed, Tantalum, 22 uF =20%, 25V 14304 C-6439
C61 Capacitor,Fixed, Tantalum, .47 uF £20%, 35V 14304 C-6419
Cé62 Capacitor,Fixed,Elect., 470 uF, +50-10%, 25V 14304 C-1419
Ca3 Capacitor,Fixed Ceramic, .00 uF *10%, 500V 14304 C-3513
C64-C67 | Capacitor,Fixed, Tantalum, 6.8 uF +10%, 35V 14304 C-3102
C68,C6%9 | Capacitor,Fixed.Ceramic, .01 uF £207%, 50V 14304 C-4952
C70,C71 Capacitor,Fixed,Tantalum, 4,7 uF +20%, 20V 14304 C-6446
C72 Capacitor,Fixed, Tantalum, 2.2 uF £20%, 20V 14304 C-6444
CR1 Diode, Signazl, | Nd4454 14304 CR-Q705
CR2 Diode, Pin, HP-3080 14304 CR-02%4
CR3,CR4 | Diode, Signal, | N4454 14304 CR-0705
CR3 Diode, Pin, MPN3401 14304 CR-0746
CR6-CR13 | Diode, Signal, | N4454 14304 CR-0705
CR14 Not Used
CR1SCR21 | Diode, Signal, 1 N4454 14304 CR-0705
CR22 Not Used
CR23 Diede, Signal, 30510 14304 CR-0034
L1 Cheke, RF, 47 ul 104 14304 L0636
L2-14 Choke, RF, 100 uH +10% 14304 L0640
L5 Choke, RF, 2.8 mH 14304 6628-0573
Q1 Transistor, PNP, 2N4126 14304 Q-0386
Q2 Transistor, NPN, 2N5179 14304 (Q-03%0
0Q3.Q5 Transistor, NPN, 2N3363 14304 Q-0309
Q6-Q8 Transistor, PNP, 2N4126 14304 Q-0386
Q9 Transistor, NEN, 2N4124 14304 Q-0385
QI10,Q11 |Not Used
QI Transistor, NPN, 2N4124 14304 | Q0385
Q13 Transistor, PNP, 2N4126 14304 Q-0386
Q14,Q15 | Transistor, NPN, 2N4124 14304 Q-0385
Q16 Transistor, PNP, 2N3644 14304 [ Q0415
R1 Resistor, Fixed, Composition, 12K, £5%, | /4W Mil type | RCROTGI23IM
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TABLE 1. 1TA1A4 MAINTENANCE PARTS LIST (Continued)
Mfr.

Ref, Desig. Name & Description Code Part No.
R2 Resistor. Fixed, Composition, 27K =5%, 1/2W Mil type | RCRO7G273IM
R3 Resistor, Fixed, Composition, 8.2K £5%, 1/4W Mil type | RCRO7GSZ2IM
R4 Resistar, Fixed, Composition, 2.2K 5%, 1/4W Mil type | RCRO7G222IM
RS Resistor, Fixed, Composition, 2.7K 5%, 1/4W Mil type | RCRO7G272IM
R& Resistor, Fixed, Composition, 470 ohm £5%, 1/4W | Mil type | RCRO7GATIIM
R7 Resistor, Fixed, Composition, 22 ohm £5%, 1/4W [ Mil type | RCRO7G220JM
R§ Resistor, Fixed, Composition, 56 ohm £3%, 1/4W [ Mil type | RCROTGS60IM
R9 Resistar, Fixed, Composition, 10 chm =3%, 1/4W | Mil type | RCRO7G1O0DIM
RIOD Resistor, Fixed, Composition, 220 ohm =3%, 1/4W | Mil type | RCRO7G221IM
RI11 Resistor, Fixed, Composition, 100 chm £5%, [/4W |Mil type | RCRO7GIO1IM
R12 Resistor, Fixed, Composition, 22K =3%, 1/4W Mil type | RCRO7G22Z3IM
R13 Resistor, Fixed, Composition, 27K £3%, 1/4W Mil type | RCROTG2T3IM

4 Resistor, Fixed, Composition, 10 ohm £57, 1/4W | Mil type | RCRO7GL0DIM
R15 Resistor, Fixed, Composition. 47K £5%, |/4W Mil type [ RCRO7G473IM
R1& Resistor, Fixed, Compeosition, 1.2K =3%, 1/4W Mil type | RCRO7GI22IM
R17,RI8 Resistor, Fixed, Composition, 820 ohm 3%, 1/4W [M:] type | RCRO7GS21IM
R19 Resistor, Fixed, Composition. 4.7K =5%, 1/4W Mil type | RCROTG472IM
R20 Resistor, Fixed, Composition, 82 ohm £5%, 1/4W | Mil tvpe | RCROTGE20IM
R21 Resistor, Fixed, Composition, 82K £5%, 1/4W Mil type | RCRO7GE22IM
R22, R23 Resistor, Fixed, Composition. [.2K £5%, 1/4W Mil type | RCROTGI 22IM
R24 Resistor, Fixed, Composition, 470 ohm 5%, 1/4W | Mil tvpe | RCROTG471JM
R23 Resistor, Fixed, Compaosition, 100 ohm ®5%, 1/4W | Mil type | RCROTG101IM
R26 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil tvpe | RCRO7TG473IM
R27 Resistor, Fixed, Composition, 220 ohm 57, 1/4W | Mil type | RCRO7G221IM
R28. R29 Resistor, Fixed, Composition, 47K +57%, 1/4W Mil type | RCROTG473IM
R30 Resistor, Fixed, Composition. 5.6K £57%, 1/4W Mil tyvpe | RCROTGS62IM
R31 Resistor, Variable, 500 ohm 14304 R-2224
R32 Resister, Fixed, Composition, 18K 5%, 1/4W Mil tvpe | RCROTGI83IM
733 Resistor, Fixed, Composition, 100 ohm £55, 1/4W | Mil type | RCRO7G101JM
134 Resistor, Fixed, Compasition, 4.7K £5%, 1/4W Mil type | RCROTG472IM
R33 Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type | RCROTGLO3IM
R36 Resistor, Fixed, Composition, K £5%, | /4W Mil type | RCROTGLO2IM
R37 Resistor, Fixed, Composition, 150K £3%, 1/4W Mil type | RCROTG154IM
R38 Resistor, Fixed, Composition, 22K £5%, 1/4W Mil type | RCROTG 223JM
R39 Resistor, Variable, 10K 14304 R-2228
R40 Resistor, Fixed, Composition, 150K 3%, [/4W Mil type | RCROTG154JM
R41 Resistar, Fixed, Composition, 7.5K £5%, [/4W Mil type | RCROTGT752IM
R42 Resistor, Fixed, Composition, 3.9K 5%, 1/4W Mil type | RCROTG392IM
R43 Resistor. Fixed, Composition, 10K +5%, |/4W Mil type | RCRD7G103IM
R44 Resistar, Fixed, Composition, 2.2K £5%, |/4W Mil type | RCROTG222IM
R43 Resistor, Fixed, Composition, 4, 7K 5%, 1/4W Mil type | RCROTGAT72IM
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TABLE 1. 1A1A4 MAINTENANCE PARTS LIST (Continued)

Mfr,

Ref. Desig. Name & Description Code Part No.
R46 Resistor, Fixed, Composition, 1K 5%, 1/4W Mil type | RCRO7GI02IM
R47 Resistor, Fixed, Composition. 470 ohm =5%, 1/4W [Mil type | RCRO7G471JM
R48 Resistor, Fixed, Compasition, 47K =3%, 1/4W Mil type | RCRO7GA73IM
R49 Resistor, Fixed, Composition, 18K £5%, 1/4W Mil tvpe [ RCRO7G183JM
RS0 Resistor, Fixed, Compaosition, 47K £3%, 1/4W Mil type | RCRO7G473IM
RS1 Resistor, Fixed, Composition, 47 ohm £ 3%, 1/4W | Mil type | RCRO7G470IM
RS2 Resistor, Fixed, Composition, | ohm 5%, 1/2W | Mil type | RCR20G1ROJM
RS53 Resistor, Fixed, Composition, 100 ohm 5%, 1/4W | Mil type | RCROTG101IM
R54 Resistor, Variable, 20K 14304 R-2229

R3S Resistor, Fixed, Composition, 2.7K £3%, 1/4W Mil type | RCROTG272IM
RS56 Resistor, Fixed, Composition, 15K £3%, 1/4W Mil type | RCROTGIES3IM
R57, R58 Resistor, Fixed, Composition, 22 ohm 5%, 1/4W | Mil type | RCRO7G220IM
R39 Resistor, Variable, 20K 14304 | R-2229

R60O Resistor, Fixed, Composition, 1K £5%, 1/4W Mil type | RCROTGIO2IM
R61 Resistor, Fixed, Composition, 39K %359, 1/4W Mil type [ RCROTG393IM
R62, R63 Resistor, Fixed, Composition, 10K £5%, 1/4W M:l type | RCRO7GI03IM
R64 Resistor, Fixed, Composition, 560 ohm 5%, 1/4W |Mil type | RCRO7GS61JM
R65S Resistor, Fixed, Composition, 1.2K £5%, 1/4W Mil type | RCROTG122IM
R66 Resistor, Fixed, Composition, 2.2 Meg + 5%, 1/4W | Mi! type | RCROTG225IM
R67 Resistor, Fixed, Composition, 10K +5%, 1/4W Mil type | RCROTG103IM
R68 Resistor, Fixed, Composition, 150K 5%, 1/4W Mil type | RCROTGI154)M
RGO Resistor, Fixed, Composition, 8,2K +5%, 1/4W Mil type | RCROTG822IM
R70 Resistor, Variable, 1K 14304 | R-2225

R71 Resistor, Fixed, Composition, 10K +59, 1/4W Mil type | RCROTG103IM
R72 Resistor, Fixed, Composition, 47K +5%, 1/4W Mil type | RCROTG473IM
R73 Resistor, Fixed, Composition, 2.2K £5%, 1/4W Mil type | RCROTG222M
R74 Resistor, Fixed, Composition, 10K 5%, |/4W Mil type | RCROTG103JM
R75 Resistor, Fixed, Composition, 39K 5%, 1/4W Mil type | RCROTG393]M
R76 Resistor, Variable, 1K 14304 | R-2225

R77 Resistor, Fixed, Composition, 5.6K £5%, [/4W Mil type | RCROTGS62IM
R78 Resistor, Fixed, Composition, 100 chm 5%, 1/4W | Mil type | RCROTG101JM
R79to R81 | Resistor, Fixed, Compeosition, 10K £5%, [/4W Mil type | RCROTG103IM
R82 Resistor, Fixed, Composttion, 6,8K *55, 1/4W Mil type | RCROTG682IM
RS83 Resistor, Fixed, Composttion, 20K £5%, [/4W Mil type | RCROTG203IM
R84 Resistor, Fixed, Composition, 10K 5%, 1/4W Mil type | RCROTG103IM
R83 Resistor, Fixed, Compasition, 20K £5%, 1/4W Mil type | RCROTG203IM
R86 Resistor, Fixed, Composition, 6.8K +5%, 1/4W Mil type | RCROTG682IM
R87 Resistor, Fixed, Composition, 2K =5%, 1/4W Mil type | RCROTG202IM
REB8 Resistor, Fixed, Composition, 1.5K £5%, 1/4W Mil type | RCROTGI52IM
R89 Resistor, Fixed, Composition, 270 ohm 5%, 1/4W | Mil type | RCROTG271JM
R90D Resistor, Fixed, Composition, 6.8K 5%, 1/4W Mil type | RCROTG682IM
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TABLE 1, 1A1A4 MAINTENANCE PARTS LIST {Continued)

M fr,

Ref, Dasig, MName & Description Code Part Mao.
T4 Test Point, Yellow L4304 | 10070
TPS Test Point, Grean (4304 J-0389
TPG Test Point, Blus 14304 J-0072
TP? Test Point, Yiolet 14304 J-03544
TPS Test Point, Gray 14304 | 103493
TPa Test Point, White 14304 [ J-0386
TPLO Test Point, Black 14304 | §-0087
VRI Diode, Zener 3.9V = |00, 1N5224 14304 | CR-D207
£l Tank Assemhbly, 9 MHz 14304 | B19-1310
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NOTES

I. UMLESS OTHERWISE SPECIFIFD,
ALL RES/STORS ARE Ik CHMS, |/hw, $5X.
ALL CAPACITORS ARE IM MICROFARADS .
ALL INDUCTORS ARE IN MICROHENRIES.
ALL DIODES ARE IM4ASH,

K = X100C
M = (100CO0D

2, COWDSE ANALOG SwiTIM ARZ QUAD 0P AMP,

—A\N\
k109
220

A 4
N —4
11
120
RII3

56K

o U
~

LOJ I

o S e B o

PI-i9

£5
—9

=
r

ooy
€ S

IF AUDIO

R28
L
A
R23
L7K

AM CAIN

A EWABLE
ri-21

- 4
L e i * Lo S R23
,’|7’; .ol - g’ hi A~ oo > 1.2¢
2K
Saim wY
213 e
o e S N
1 R 5 |
3586 ]
T W S 243563 l
e ™) AP l
(4L]

]

.01

<o 3

I A\ Vv

c23 2
'I‘ .ol LS
77

!

I‘LL

FSK T.C. <

1o

CA3ILE fv—'-—z‘
L aSA A —p by
RI2Y R0 R39
1K x 8.2

AL V2
W )
RBS L
1.2k 100
20v

REQ

S
A
1
SHEET 2
B
3
0

Figure 5. 1 A1 A4 Schematic Diagram (Sheet 1 of 2)

6628-9055

15/16



3

[F AUDIO

PO
TAZAI
£628-0250

3K, 1%

L% 1_ ™"
- w 1
Hov RCY DCT ouTN, RCY AUD IN MUTE CNTL 50. BYPASS  SIDETONE IN r— N i P 6006 TEST 5KT.

SIDETONE EwaZLE

i VOL. TOP  VOL, AWM YOL. RETURN
" 23 5‘ \C }' 5}\ 5 ) 37 1] 3 32
v s _L______..___F______________ _____ G N I S T s S— £
r
493 |
e ‘.. 9
+1 v Mos y cr20
o - =) ™5
».’ OV e —l P/o
777 ;{.‘1 \./ J e 1 Pl S99
+ov = = y ; 3 T T
zt it L \ L IHE DRIVER
:,;: 3 1 8 4 ‘ (600 OHMS )
""' | f ™ o ;:‘ %on 3 N3p
. L ; /J7 L — -
26V O | I
1 — oy INE LEviL
A A0 ST |
+ov — A 2 ®50 |
Hov Al K I
- Hov 188 +1ov +iey - | Y20 43,2y
. 13, 1 4 L L ¢ 5
RI13 '.‘,'3,{ R122 6.8 =N T R10Z |
1208 120 o 2 1208
20 2/o 70 |
_ 1 51 2 3 H 8 1l . o4 '
. CoA066 i cosces ' - 2
+ RIZ22 2 Lohcee
L g% " 120k T s % eot ._:_),, SPRR (3.20)
0¥ ;
| I Wre 2 % NOTE 2 [ 4 TWETE 2 L—)I 31 SRR GND
4
+ | 7
' SRI12 7 I
‘4 To g
S -
: =Rt 722N | IAZAL
; R | 6623-0250
%0 OPTIOK v“ R Ay
1% ‘e ! 107
w CI3NE,, |
2 0 et |
- - KRN crIs CA2zut e An—ee i P 5 S e il I
RS [ R35 n;& \ > I | (4]
an l = Cad24c squeLcr arn | i x, 0%
+ o > .
VW AL 5 —9 o | : LINEAR
X b €57 Tex : L cs8 | | : 4
¥ cRiIG .22 ° - 59 ;1; .ol |
R 35¢ N \FL 1 7 | =
77 v
A P I SQUELCH
R30 s | P | OMJOFF
s[> 50 L, > Yo |
RrATNGS 5.8,35¢ — i
1 —~ ANA 13 > [ 5%
S gl Tt PION 1h @ * I 342 DELAYED AGC our
X7y x5 |
Ri29 (21 1% 12 A "
100K 0.1 * \r VRI R} ”re |
CA3LE [ 596 + oy 3.9v 2.2 o
S RM2 > 733 (0.8 t RSH 1n5228 |
3 6. > 100K % 5. IK ‘ \
S 3 AGC TEST SKI

Figurc 5. 1A1A4 Schematic Diagram (Sheet 2 of 2

6628-9055
17/18



UNIT INSTRUCTIONS

)
u

IF AUDIO BOARD

1A1A4

This section is applicable to RF-230
Transceivers with serial numbers above
1834.

AV .
SMARLES

V1w

\a3

ELLIRLEN
'l

nwes

QELAYLD ~

(=
pare

™
AVP

e

sl

bl 1 1

L)

Agcour ¥

av

P inagis 1g ekt avg ang (Rpuls

sruan

; X0
fngs

Tant
B 10—

450

s
LoNIegy

:-m‘.__{}'_

JunrEa

550 alC ek
TREHOLD L2y

B

Aure

L

AuDa) awyy

soultcm

I~

L wetitn g

SouiIcm

LaNTADL

~ Erbasy

: MukLdw
Lovieg




1IEAUDIO BOARD

Paragraph

Figure

L

o=

-] O e ) -

13w

Table

it

1

TABLE OF CONTENTS

General Description .
Technical Charactenistics .
Semiconductor Complement
Circuit Description .
Maintenance

Test Equipment

Complete Qt.lupfAdJuslanl Proucdurc :

Parts List .
Schematic

LIST OF FIGURES

1ALA4 IF Audio Board Slmplmcd Diagram

TATA4 Test/Setup .

1ATA4 Input/Output Summ.xr) X
1AT1A4 Component Locitions ,
1A1A4 Schematce Diagram .

LIST OF TABLES

1ATA4 Maintenance Parts List

Page

A D e -

Page

3

)
17

Page




)

IF AUDIO BOARD

1. GENERAL DESCRIPTION

The IF Audio Board accepts the 9 MHz 2nd [F Qut
put from the mixer assembly and performs the final
detectar function 1o translate the intermediate
treguency signal into useable intelligence. Tlas
process involves two discrete, but not simultineous,
detectar functions: a product detector is operative
in the single sideband,CW, and AFSK mode, and un
envelope detector is operative in the AM mode, Two
sepirate audio outputs are provided: a 600 ohm line
sudio output, and a conventional front panel speaker
ourput,

Mute, squelel, and speaker enable control is also
etfected through the Audio [F Board via Logic
Level control and J<FET transistors Q17, Q1 8,
Q20, and Q21. These transistors have been shown
as simple SPST switches on logic diagrams for
simplicity, The 600 ohm audio output js alfected
only by the MUTE signal; the front punel speaker
is controlled by all three signals (MUTE,
SQUELCH, SPEAKER ENABLE).

Syueleh and AGC control voltages ane ulso develop-
ed and used an the Audio |F Board. AGC is also
automatically controlled for derivation source
(earrive or SSBY and time canstant. Fust attack,
fast decay is used for typical AM and AFSK signals,
and Fast attack slow decay for sideband and for CW.
A delayed AGC voltage from the Audio 1F Board
controls front end gain.

2, TECHNICAL CHARACTERISTICS

Power Requirements.
+13.2 Vde for Speaker Audio Amplitier
+10V R (Present in Receive Made Only)
+10V

Control Inputs:

FSK 1=FSK TC
MUTE I = No Muting
AM Enable 1 = Disahled
Squelch By puss 1 = Bypass
Squelch Control Arm Linecar

Volume Control Arm Modified Log
Sidetone Enuble 1 = Enable

Control Outputs:
Delayed AGC Dut 0- 6V

Signal Inputs:
9 MHz 1F Input I'rom Mixer TATAG
L.O. 3in from frequency standierd (9 MHz)
Sidetone Input from Processor TATAS
600 ohm Manitor from Processor TALAS
(Receive Audio from options)

Signal Outpuls
600 ohm Receive Out
Speaker Audio Out, 3.2 ohms
Secure Voice Receive Audio Output

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE DESCRIPTION

ARIL MCL350P IF Amplifier

AR2 CAJ2:E Quad Operational Amplifier
AR3 T MC3 3608 1/5 Wart Audio Amplifier
ARS CAB10 Speaker Audio Power Ampl,
ARS, AR6 | CA324E Quad Operational Amplifice
CRr1 IN4&454 Diode

CR2 FIP3080 PIN Dinde

CR: CRS IN3454 Diode

CRS MPN3401 PIN Diode

CRG6-CR21 | IN4454 Diode

Q1 ING126 Transistar, PNP

Q2 ANS179 Transistor, NPN

Q3-Q5 2N15613 Transistor, NPN

Q6-Q8 IN$126 Transistor, PNP

Qeq12 N4 24 Transistor, NPN

Q13 2N4126 Transistor, PNP

14, Q15§ IN4124 Transistor, NPN

Qle 2N3643 Transistor, PNP

Q17-021 2N439) Tranststor, JFET

VR1 INS228 Diode, Zener, 3.9V

4. CIRCUIT DESCRIPTION

Reder to figures | and 2 for the following discus-
sions. The 9 MHz IF [aput to the Audio IF Board
can be measured at TPL. Typical levels are given
for all test points on figure |, IF input to the board
is controlled by gate diode CR1. With #10R present
at P1-19, CR | 1s forward biased, and input amph-
fiers Q1 and Q2 are active. Note that +10R is used
a5 B+ for all active elements in the |F Amplifier
and detector circuits: as a consequence, in the trans-
mit mode, operating potentizl is removed.

AR1 is 2 monolithic silicon integrated circuit. The 9
MHz [F input is at pin 4. where internal amplifiers
operale ot constant emitter currents to hold mput
impedance constant regardless of AGC action,
AGC is fed to pin 5. Increasing the AGC volt-
age from 3 to 6.75 volts at this poinl can cause
a guin reduction of 60 dB. Again. refer to figure |
for typical levels. 9 MHz IF section performance
can be messured using relative measurements at the
input (TP1) and at the IF output {TP3). The AR]
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output at pins 1 and 8 teominates in 9 MHz adjuese-
abrle IF Transformer T1. This Transformer is
adjusted Tor pedk outpuat ol 9 MHz.

03,04, and 03 function us o product detector in
556, and a5 an amplitier in AM. [n either case, the
dutected audio can be measured at TP, Q8 and
CRY perform the envelope detector Tunciion in the
AM mode, The AM Enable input at F1-22 turns
on OQa and biases on FIN diode CR3 to ground the
LOS3 input sipnal For the AM mode. With the LO3
input grounded, 04 hus only one input signal, The
9 MHz IF input. and as a consequence, O4 func-
tions only as an amplifier o drve the &AM detectar,
Q9 bufters the detectad AM output fed 1o com-
pirator ART for carrier derived AGO development.
E3%9 establishes the carrier derived AGC threshold.

Both the AM and 555 signal paths iare commaon at
TP where the signal s fed fo 300 - 3000 He Gler
V7 and QI3 This liltered putput s messurable
af . '3 The detected wnd filtered audio is brought
out to the card edge at this point for use with
optional secure voice equipment, With no secure
vipiee option, the audio s jumpered and fed directly
to J-FET tranzistor switch Q21, The logic

Ievel control inputs at P21 effect MUTE control
at this paint. A logic 17 closes the switch section
and the audio is ted via lime level adjust potentio-
meter R34 fooan integrated circuit 104 watl audia
amplilier. This amphifies drves T4, the 600 chm
line sudio qutpul transformer. BS54 would nor-
maally ke adjusted 1o produce 2 nominal 10 dBm
outpul toa 600 ohm line, or 85 per customer

P Ll ments.

J-FET transistacs switches Q17, Q18, Q1 9, and
Q21 are used to provide squelch and sidetany
enable logic level controlled functions. With o
lop™ 07 at Q18 . audio is “squelched ™, and with
A legie 077 at Q1, audio s disabled, Mote that
E125, & |BK resistor. byvpasses the squelch switch
section. This bypass provides o low evel audio
“presence” when the ridio is squelched,

The squelch threshold 15 estiablished by vieey ing
RT6, the squelch gain control at the inverting
input of ARX-9. The nan-inverting inpul s Led
tooa fixed 3V relerence developed by divider
R62 and RO3. The squelch amplifier output is
fed to ARS-10 {see TPTE The squelch circual uses
asylabie riete detector, that recognizes the 1625
rale characteristic af buman speech, s that
sgpuelel action is not solely a function of signaed
ammplituted, This svstem of specch pattern
recagnition results in a very high noise immunity
in the syuelch svstem. Random and periodic
Neis:. or constant tones are rectilied and averaged
a

-

toa steady de level — which is Blocked by R56G.
Detected and filtered sylabiv rate elemenis referenoe
wl AR to effect sguelch control,

AR, CR1Y, O34, and BY8 ere configured as a pulse
width discriminator. T coreuil Toes o presense
preater than 10 ms before it is activated, Hang

tirmee control is aecomplished by the time constand
ol Cal/R100 at the ARG 14 outpul. TEI9 and
CR20 function as high contribution diodes ag the
squelch control gite o accoemodale certiaim options

The 558 AGC Threshold s established by B39 and
represenis a sample of the receive audio at this
point. This level 15 used 1o develop amd 1o contral
550 AGC, the B3% sample is amplified by AR2,
arkd the cutput at pin 7 s fed vie Cdh to peak
rectinters CR1T2 and CR13. This vollage s Diltened
by A7 and cither Re6 or RAT, With Q14 on,

BaT s eltectively substituted for RGO, Because
K&T s only [0k ahms, as compared with the re-
latively mwch higher 2.2 meg olun value of Ro6G,
the AGC time constant is shortensd considerably,
Q14 can be tarned on by o loge 17 at the F1-16
FER-TC inpul, or by a positive siznal from hang
time vontrol comparator AR2-14, RT0 establishes
e internal hang time reference for comparison
with the AGC sample via C45 und is peak rectified by
CES CRI0 The AR2-1 AGC putpul s led through
J-EET transistor switch Q20 for Logic con-

trod by the AM enable signal. With o logic ™17 at
piie 12 ol thes switch, S5B AGC is selected and

Pl Lo ale simpl D500 G, The AGC outpat at the
callecror of Q16 controls IF amplifier AR and
cantrals 2 via pin diode CR2. Delaved AGC 15
fed 1o the BF section via VR Notwe that AGC
voltage must exceed 301 10 overcome VR and
elfect contral a1 the BF section. AGC can be
measured ar T2

8§ MAINTENANCE

Figure 1 gives typical test poinl information. Figure
J summuarizes all card edge inputs and outputs, and
itlso locates all adjustment points. Figure £ i5a
compléte component locstion diagram that locates
l 1est points, Several test paints on the Aodia 1F
Boord dare anly accessible with the board mounted
on i estender card. T and 21 can anly be tuned
with the board onan extender card, however, this
level of adjustment shauld never by necessary un-
less reavtive components in the nelated circuits are
chunged. The following adjustments should only
be made as required.

Audio IF Board setup adjustments can be made in
the rudio. with the gssembly on an extender cand.
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PG
LINE LEVEL 1
- =7 asaé ADJUST T
A PIN DIODE f—w $ AR3 AUDIO OUT
CONTROL
1=0N 1+ ENABLED
0=AM ENABLED. Q6 IS ON AND GROUNOS LO 3 SWITCH 0=0FF 1=0N 0= DISABLED
P SIGNAL TO MIXER. AM FUNCTIONS ENABLED [os\ T/R RELAY 0=0FF PROVIDES LOW LEVEL SIDETONE
ENABLE l/ CONTROL MUTE AUDID “PRESENCE" ENABLE
Q3,04,& Q5 . SECURE WHEN SQUELCHED
TP TP3 FUNCTION AS gNHZ TR voice U8 FRONT PANEL S WATT AUD:O
9 MHZ PROOUCT DETECTOR [rg3 Y 5PN R128 VOLTAGE OUTPUT AMPL
IF AMPL IF AMPL IN S8 OR AMPL y ‘ AMeER CONTROL
9 MHZ CR1 T R 012,013 SPST SPST SPST é._J SPST ——
IFIN - GATE 9 MHZ "~ 9MHZ IF i?ET_E:KHZ . S S < . I HRANEE
Réas . 1= AUDIO
AGC MUST EXCEED 3.9V FF | SQUELCH 0= SCUELCHED
TO CONTROL FRONT END AM BUEFER ‘ REF S GAIN
Q15,Q16 | SQUELCH
DELAYED £ X ' AGC 08, CR? R
AGCouT S O o B Iy AM DET o DIODES EFFECT HIGH CONTRIBUTION BYPASS
g AMEL ce THRESHOLD Caz0 CONTROL FOR OUAL CONTROL OF
VR1 CR19 SQUELCH GATE
3.9V A3t
T ey iy AnBCo0, 8100 TED, HANG TIME
AM AGC GAIN e ate ONCE ACTIVATED, H
THRESHOLD Nt TP >——4 E‘g,:‘fﬂgf'e CONTROLLED 8Y C§0/R100 TC
OFF 0=CARRIER DERIVED AGC SELECTED 2
ON 1=SSB AGC SELECTED SPST R66/C47 CR12, CR13 = ARS
O+—0 1 FAST ATTACK |4 SSB AGC SLEW RATE AMPL
CR24 | SLOW DECAY DETECTDR LPFILTER
:l’}fégf'ﬁ;o"fﬁ CHECKS FOR 10 MS PRESENCE
BEFORE ATTACK
RE7 DISC
ENABLING FUNCTION
b TO AM DETECTOR PO CRY, CR1D CR15, CR16
AND AGC CIRCUITS < PEAK ARS FW RECT —=< P9
e DETECTOR & AVG
14 SQUELCH REF. £t
+ ‘ P10 COMPARATOR T
Q14 PERFORMS AN “OR" FUNCTION IN THAT A HIGH ARG
AT 0148, FROM EITHER AR2 OR THE FSK TC LINE, WILL g + = 1
TURN ON Q14 AND CAUSE FAST AGC DECAY BY = 56 SQUELCH |
EFFECTIVELY SUBSTITUTING R67 FOR RG6. N
FSKTC LPRLTER P e S :
R7 {10 - 20 H2) s h
HANG 5 e 1
THRESHOLD N L--4
offF |
P8 st
TEST VOICE FREQUENCY e
POINT FUNCTION M R ANALOG CONTROL
EASURE FOR CONDITION VDT e DR
P 9 MHZ IN 056V TO 71 mVAMS TYPICAL RECEIVE
TP AGC >
2 GCouT 03470 8.0 VOC 0.5 UV TO 71 MV RN, — = MERSURE FOR CONDITION
TP3 9 MHZ IF OUT 57 mVRMS @ § MHZ 10004V IN -
TP4 DETECTED AUDIO 110 mVAMS 10004V RF IN LO3IN 15 008M ALL
TP5 VF FILTER OUT 950 mVAMS 1000 uV RF IN FSK TC 16 Hi = FSK L0 =ALLOTHER
TP LINE AUDIO OUT 0TO +10 DBM 1000 uV RF IN AM ENABLE 22 Lo AM
TP7 $Q AMPL OUT 225 MV RMS 1000wV RF IN MUTE CONTROL 2 Lo 1A1A5 PULLED
P8 SQ DC CONTROL VOLTS 5VDC + (£ 1.5V AUDIO 16 HZ) 1000 uV RF IN S0 BYPASS 23 NO VOLTAGE NORM W/0 SQUELCH BYPASS
P9 S0 REF COMP. OUT 5VOCWITH *3v AUDIO 1000wV RF IN SIDETONE IN 25 200 mV MIN/28 VDC MAX. CW XMIT AND KEYED
TP10 AGC HANG REF 517056 VDC 54 TYP, REC §58 SIDETONE ENABLE 38 Hi REC/CW OR 600 OHM XMIT
TP AGC FAST/SLOW CONDITION 2.84V OR 0.02V 0.02 FSK ONLY SPKR OUT (3.2 0HM) 32 3.58 VAMS MAX REC 1000 uV IN

Figure 1. 1A1A4 IF Audio Board Simplified Diagram
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IF AUDIO BOARD

These setup adjustments presuppose an otherwise
aperational radio, and that all TATAG Mixer adjust-
ments have been made {Tune LP Filter, LO 1, 75
MHz Matching Network, L6, and 2nd Receve Mix-
er Bias Adjustment ).

5.1 Test Equipment

Frgure 2 demonstrates test equipment 1y pically
reguired 1o make all TATAS maintenance or setup
adjustments.

5.2 Complete Setup/Adjustment Procedure

All IF Audio Bourd setup or adjustment ttems are
included in this procedure in the sequence that they
should normally be pertormed. This procedure
can be performed in its entirety, or il this is not
necessary. only out-ol=uljustment or questionable
items need be performed. Proceed us follows:

a. Assemble required test equipment and set-
up for test as shown in figure 2 with RF Signal
Generator connected to RF-230 input, and
measuring cquipment available for use as directed.

b Install PATAD on extender cand.

Always select POWER OFF when nemov-
ing or installing subassemblics to prevent
possible damage to cquipment. A PCB
Extractor is included with the RF-230.

< Tupe Signal Generator 1o Transceiver
receive frequeney and adiost gencratar outpul to
1O uV. Fine tune signal senenialon Tor nueamum
audho output gaerass 2.2 el speaker using audio
VM or oscilloscope. Use USB receve modde and
any convenient fneguenc .

o Adiust volume contral tor G2V s,

. Lociate T1 on Audio 117 Board and tune fes
peah mdication at andio outpal.

t. Inerense stenal generator level to 3 uV.

e Conneetde VM 1o TP2 and adjust R34,
(SSB AGC Threshold) 1o 1 7001 Vidy, The AGC

@otlle
. -— 8

o % D B
1

—1 @50
ofof , 00
I:l@—. —ég.g’1]®

o
® p
@ * 2 Q i bt CSCIL0SICPE AW
\ OR [CUIVALENT
oy WE S5IG GIN
gmnah W HPEN3E ON J ??XDW tg-‘u
QR EQUIVALENT EQUIVALENT 110N ®F IR

B TORTION

ANALY/EH
WP 1315 11ta
pR L ALENT

e |~ 9]5
20

P 0 = —

@ Y £

> L
o

RF WILLIVOLTWETER
ZQUNT10N S200R

LOUIVALERT (! b

Figure 2. |A1A4 Test/Setup
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i

soltage at TP2 will viiry Trom approximately 0,34

Ve, tor g no-AGC condition, to appraximately

9 Ve, tora tull AGC condition. The AGC Thies
hosld slhtould thus be set for approximately 1,0 Vde
with o 2 uV Rl mput

I, Adjust Signal Generator output level 1o
1V and note AGC Tevel at T2, Momentarly
disconpect RE input and observe AGC hand time.
With R70 (AGC HANG THRESHOLD) properly

adjusted, hang time wall be approvimately T secomd.

Adjust R70 tor desired hang time (1 second ),

i, Select AM mode at RF-230 front panel and
adjust Signal Generator to the receive Fyomodulate
30%7 o 1 Rz and adjust generiator output level to
1.3 uV,

I- Adjust 21 lor maximum output it speaker,

' Adjust R3 1 and R3Y ¢see Hgure 3) lully
Cehaderclock wise,

I Adjust R3Y tor a mummum de voltmeter
readme ol approximately O35 Vide at TP2.

m.  Adjust R3 | tor a de voltmeter reading ol
11001 Vde at TP2.

(8]

n.  Select USB mode. and using 100 mV signal
level From signal generator, with o recovered audio
frequency ol approximuately | kHe. adjust
SOQULELCH GAIN R76. for 600 mV peak-to-peuk
at Squeleh Amplifier Outpus Test Point. TP7,

o.  Adjust signul generator input 1o 100 mV
and using Audio VTVM across 600 olim receive line
ovutput. adjust R34 (600 ohm Audio Line Level
Adjust) tar +10 JdBm output level (or 10 other
level as desined ).

p. This completes TATAL gdjustments, Con-
figure tor normal operation,
6. PARTS LIST
Table 1 lists all TATAS Maimntenance Parts. All of
these components can be dentified in liguene 4,
Refer to the General [nformation tor list ol man-
ulacturers.
7. SCHEMATIC

Figure 5 is a complete schematic didgram of the
IATAG assembly.
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IF AUDIO BOARD

Table 1. 1ATA4 Maintenance Parts List

TATA4 IF Audio PWB Assembly

REF. MFR
DESIG. NAME OF PART AND-DESCRIPTION PART NO. CODE
JALA4 IF Audio PWB Assembly 6628-0580 14304
ARI Integrated Circuit, 1F/RF Amplifier 1C-0056
AR2 Integrated Circuit, Quad Operational Amplifier IC-0359
AR3 Integrated Circuit, 1/4W Audio Amplifier IC-0172
AR4 Integrated Circuit, 7W Audio Power Amplifier [C-0410
ARS Integrated Circuit, Quad Operational Amplifier IC-0359
ARG Integrated Circuit, Quad Operational Amplifier [C-0339
Ci Capacitor, Tant, 6.8 uF, 35V C-3102
C2 Capacitor. Ceramic. 0.01 uF C-4952
C3 Capacitar, Ceramic, 0.01 uF 4952
C4 Capactitor, Ceramic. 0.1 uF C-3202
Cs5 Capacitor, Tant, 6.8 uF, 35V C-3102
Co Capacitor, Ceramic, .01 uF 4952
~7 Capacitor, Tant, 6.8 uF, 35V -3102
.8 Capacitor, Ceramic, .001 uF C-3513
co Capacitor, Ceramic, .01 uF C4952
Cl0 Capacitor, Ceramic, .01 uF C-4952
Cll Capacitor, Ceramic, .01 uF 4952
C12 Capacitor, Tant, 6.8 uF, 35V C-3102
Cl3 Capacitor, Ceramic, .01 uF C-4952
Cl4 Capacitor, Ceramic, .01 uF C-4952
Cl15 Capacitor, Ceramic, .01 uF C-4952
Cla Cupaciter, Ceramic, .01 uF C-4952
C17 Capacitor, Ceramic, .01 uF C-4952
Cl8 Capacitor, Tant, 100D uF, 20V C-6454
Ci9 Capacitor, Ceramic, .01 ulF C-4952
C20 Capacitar, Tant, 6.8 uF, 335V c-2102
C21 Capacitor, Ceramic, .01 uF C-4952
C22 Capacitor, Ceramic, .00 uF C-3513
C23 Capacitor, Ceramic, .01 uF C-4952
C24 Capacitor, Ceramic, .001 uF C-3513
C25 Capacitor, Ceramic, .00l uF C-3513
=27 Not Used
w28 Capacitor. Mylar, 5%, .015 uF C-0900
C29 Capacitor, Mylar, 5%, .0022 uF C0948
C30 Cupacitor, Tant, 2.2 uF, 20V C-6444
C31 Capacitor, Tant, 6.8 uFF, 35V C-3102
C32 Capacitor, Tant, 6.8 uF, 35V C-3102
C33 Capacitor, Tant, 33 uF, 35V C-6430
C34 Capacitor, Tant, 33 uF, 35V C-6430
C33 Capacitor. Ceramic, .01 uF C-4952
C36 Capacitor, Mica, 1500 pFF C-0156
C37 Capacitor. Ceramic, .1 uF C-3202
C38 Capacitor, Tant, 33 uF, 35V C-6430
C39 Capacitor, Elec., 470 uF, 25V C-1419
C40 Capacitor, Tant, 1 uF, 20V C-6442
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1A1A4 [F Audio PWB Assembly (continued)
REF. MFR

DESIG. NAME OF PART AND DESCRIPTION PART NO. CODE
C41 Capacitor, Ceramic, .01 uF C-4952 14304
Cc42 Capacitor, Ceramic, .1 uF C-3202
C43 Capacitor, Tant, 33 uF, 35V C-6430
445 Capacitor, Tant, .47 uF, 35V C-6419
Ci5 Capacitor, Tang, 100 uF, 20V C-6454
C46 Capacitor, Tant, 100 uF, 20V C-6454
C47 Capacitor, Tant, 22 uF, 25V C-6439
C4R Capacitor, Tant, 22 uF, 25V C-6439
C40 Capacitor, Tant, 4.7 uF, 20V C-6446
C50 Capacitor, Tant, 6.8 uF, 35V C-3102
Cs51 Capucitor, Ceramic, .| uF C-3202
52 Capacitor, Tant, .22 uF, 35V C-6417
C53 Capacitor, Tant, 100 uF, 20V C-6454
C54 Capacitor, Tant, 4.7 uF, 20V C-6446
C55 Capacitor, Tant, .47 uF, 35V C-6419
C56 Capacitor, Tant, 4.7 uF, 20V C-6440
C57 Capacitar, Tant, 150 uF, 15V C-4976
C58 Capacitor, Ceramic, .01 uF C-4952
C59 Capacitor, Tant, .1 uF, 35V C-6415
CeD Capacitor, Tant, 22 uF, 35V C-6439
C61 Capacitor, Tant, 47 uF, 35V C-6419
Co62 Capacitor, Elec., 470 uF, 25V C-1419
C63 Capucitor, Ceramic, 001 uF C-3513
C64 Capacitor, Tant, 6.8 uF, 35V C-3102
C65 Capacitor, Tant, 6.8 uF, 35V C-3102
C66 Capacitor, Tant, 6.8 uF, 35V c-3102
Ce7 Capacitor, Tant, 6.8 uF, 35V C-3102
C68 Capacitor, Ceramic, .0l uF C-4952
C69 Capacitor, Ceramic, .01 uF C-4952
70 Capacitor, Tant, 4.7 uF, 20V C-6446
C71 Capacitor, Tant, 4,7 uF, 20V C-6446
C72 Capacitor, Tant, 2.2 uF, 20V C-6444
C73 Capacitor, Ceramic, .0l uF C-4952
C74 Capacitor, Tant, 6.8 uF, 35V C-3102
C75 Not Used
C76 Capacitor, Ceramic, .01 uF C-4952
C77 Capacitor, Tant, 6.8 uF, 35V C-3102
C78 Capacitor, Tant, .47 uF, 35V C-6419
C79 Capacitor, Tant, 47 uF, 35V C-6419
C80 Capacitor, Tant, 15 uF, 20V C-3103
C81 Capacitor, Tant, 6.8 uF, 35V C-3102
C82 Capacitor, Tant, 15 uF, 20V C-3103
C83 Capacitor, Ceramic. .01 uF C-4952
CRI1 Diode, IN4454 CR-0703
CR2 Diode Pin CR-0294
CR3 Diode, IN4454 CR-0705
CR4 Diode, I1N4454 CR-0703 14304

Q9
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IATA4 [F Audio PWB Assembly (continued)

REF, MFR
DESIG. NAME OF PART AND-DESCRIPTION PART NO. CODE
CR3 Diode Pin CR-0746 14304
CRG Diode 1 N4454 CR-0705
CR7 Dinode 1N4454 CR-0705
CRS Diode 1N4434 CR-0705
CR9 Diode 1N4454 CR-0705
CRI10 Diode 1Nd4454 CR-0705
CRII Diode 1N4454 CR-07035
CR12 Diode 1N4454 CRO703
CRI13 Diode 1N4454 CR-0705
CRI14 Not Used
CRI15 Diode IN4454 CR-0705
CRI6G Diode IN4454 CRL705
CRI7 Diode I N4454 CR-07035
CRI8 Diode |N4454 CR-O705
CRI9 Diade 1N4454 CR-0705
CR20 Diode IN4454 CR-0705
CR2I Diode 1N4454 CR-0705
CR22 Diode IN4004 CR-0725
CR23 Diode 30510 CR-0034
CR24 Diode IN4454 CR-07035
CR25 Not Used
CR26 Diode |N4004 CR-D725
CR27 Diade IN4004 CR-O723
CR28 Diode 1 N4004 CR-0725
CR29 Diade | N4454 CR-O705
CR30 Diode 1N4454 CR-0705
L} Choke, 47 uH L-0636
L2 Choke, 100 uH L-D640
L3 Choke, 100 ull L0640
L4 Choke, 100 uH L-0640
LS Inductor, Taroid, 2.8 mH 6628-0573
L6 Choke, 100 uH L-0640
'7 Choke, 470 uH E-0648
L8 Choke, 100 uH L-0640
Ql Transistor, PNP 2N4126 Q-0386

2 Transistor, NI'N, 2N3179 Q-03%0
Q3 Transistor, NPN, 2N3363 Q-0309
Q4 Transistor, NPN, 2N33563 Q-0309
Q5 Transistor, NPN, 2N3563 Q-0209
Qa6 Transistor, PNP, 2N4126 Q-0386

7 Transistor, PNP, 2N4126 Q0386
Q8 Transistor, PNP, 2N4126 Q0386
Qu Transistor, NPN, 2N4124 Q0385
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TALAYG TF Audio PWDB Assembly (continued)

REF. MFR
DESIG. NAME OF PART AND-DESCRIPTION PART NO. CODE
Q12 Transistor, NPN, 2N4124 Q-0383 14304
Q13 Transistor, PNP, 2N4126 Q0386
Ql4a Transistor, NPN, 2N4124 (Q-0385
Q15 Transistor, NPN, 2N4124 (0385
Qla Transistor, PNP, 2N3644 Q-0415
Q17 AN4392JFET 0Q02-4392-000
Q18 2N4392 JFET (02-4392-000
Q19 2N4392 JFET Q02-4392-000
Q20 IN4392 JFET (Q02-4392-000
Q2 IN4392 JFET Q02-4392-000
RI Resistor, £3%, 1/4W, 12K R-1275
R2 Resistor, £5%, 1/4W, 27K R-1283
R2 Resistor, £5%, 1/4W, 8.2K R-1271
R4 Resistor, £5%, 1/4W, 2.2K R-1257
RS Resistor, £5%. 1/4W, 2.7K R-1259
RG Resistor, 5%, 1/4W. 470 ohm R-1241
R7 Resistor, £5%, 1/4W, 22 ohm R-1209
RS Resistor, £5%, 1/4W, 56 ohm R-1219
R9 Resistor, £5%, 1/4W, 6.8 ohm R-1304
RIO Resistor, £55, 1/4W, 100 ohm R-1225
RII Resistor, £5%, 1/4W, 100 ohm R-1225
R12 Resistar, 5%, 1/4W, 22K R-1281
R13 Resistor, £5%, 1/4W, 27K R-1283
R14 Resistor, 3%, 1/4W. 10 ohm R-1201
RIS Resistor, 25%, 1/4W, 47K ) R-1289
RIG Resistor, =3%, 1/4W, 1.2K R-1231
Ri7 Resistor, £3%, 1/4W, 820 ohm R-1247
R18 Resistor, £5%, 1/4W, 820 ohm R-1247
R19 Resistar, £5%, 1 /4W, 4.7K R-1263
R20 Resistor, 5%, 1 /4W, 82 ohm R-1223
R21 Resistor, £5%. 1/4W, 8.2K R-1271
R22 Resistor. #5%, 1/4W, 1.2K R-1251
R23 Resistor, 5%, 1/4W, 1.2K R-1251
R24 Resistor, =5%, 1/4W, 470 ohm R-1241]
R25 Resistor, 3%, 1/4W, 100 ohm R-1225
R26 Resistor, £5%, 1/4W, 47K R-1 289
R27 Resistor, £5%, 1/4W, 220 ohm R-1233
R28 Resistor, £5%, 1/4W, 47K R-1289
R29 Resistor, £57%. 1/4W, 47K R-1289
R30 Resistor, 5%, 1/4W, 5.6K R-1267
R31 Paténtiometer, 500 ohm R-1224
R32 Resistor, £57%, 1/4W, 18K R-1279
R33 Resistor, 3%, 1/4W. 100 ohm R-1225
R34 Resistor, £5%, 1/4W, 4.7K R-1265
R3S Resistor, £5%, 1/4W. 10K R-1273
Rl Resistor, 5%, 1 /AW, |K R-1249




IF

AUDIO BOARD

TALA4 IF Audio PWB Assembly (continued)

REF. MFR
DESIG. NAME OF PART AND-DESCRIPTION PART NO. CODE
R37 Resistor, =5%, 1/4W, 150K R-1301 14304
R38 Resistor, 3%, 1/4W, 22K R-1281
R39 Potentiometer, 10K R-2228
R40 Resistor, 5%, [/4W, 150K R-1301
R4] Resistar, 5%, 1/4W, 7.5K R-1270
R42 Resistor, £5%, | /[4W, 3.9K R-1263
R43 Resistor, £5%, 1/4W, 10K R-1273
R4+ Resistor, £5%, 1/4W, 2.2K R-1257
R45 Resistor, £5%, 1/4W, 4.7K R-1265
R46 Resistor, £3%, 1/4W, IK R-1249
R47 Resistor, 5%, 1/4W, 470 ohm R-1241
R48 Resistor, 5%, 1/4W, 47K R-1289
R49 Resistor, £3%, 1/4W, 18K R-1279
RS0 Resistor, 5%, 1/4W, 227K R-1305
RS51 Resistor, £5%, 1/4W, 47 ohm R-1217
RS2 Resistor, 3%, 1/2W. ] ohm R-1567
RS53 Resistar, £5%, | /4W, 100 ohm R-1225
R54 Potentiometer. 20K R-2229
RSS Resistor, 5%, 1/4W, 2.7K R-1259
R5& Resistor, 5%, 1/4W, 15K R-1277
R37 Resistor, 5%, 1/4W, 22 ohm R-1209
R38 Resistor, 5%, 1/4W, 15 ohm R-1205
R39 Patentiometer, 20K R-2229
R60 Resistor, £ 5%, 1/4W, 1K R-1249%
R61 Resistor, £ 5%, 1/4W, 39K R-1287
R62 Resistor, £ 5%, | /4W, 10K R-1273
R63 Resistor, £5%, 1/4W, 10K R-1273
RG64 Resistor, £5%, 1/4W, 560 ohm R-1243
R6S Resistor, #5%, 1/4W, 1.2K R-1251
R66 Resistor, 5%, 1/4W, 2.2 Meg R-1329
RGT Resistor, 3%, 1/4W, 22K R-128]
R68 Resistor, 5%, 1/4W, 150K R-1301
RB9 Resistor, 3%, 1/4W, 8.2K R-1271
R70 Potentiometer, 2K R-2226
R71 Resistor, +5%, 1/4W, 10K R-1273
R72 Resistor, £ 5%, 1/4W, 47K R-1289
R73 Resistor, +5%, 1/4W, 2.2K R-1257
R74 Resistor, £5%, 1/4W, 10K R-1273
R7S Resistor, 5%, 1/4W, 39K R-1287
R76 Potentiometer, 1K R-2225
R77 Resistor, =5%, 1/4W, 5.6K R-1267
R78 Resistor, 5%, 1/4W, 100 ohm R-1225
R7Y Resistor, 3%, 1/4W, 10K R-1273
R8O Resistar, 5%, 1/4W, 10K R-1273
R81 Resistor, £5%, 1 /4W, 10K R-1273
R&2 Resistor, 5%, [/4W, 6.8K R-1269
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1A1A4 IF Audio PWB Assembly (continued)

REF. MFR
DESIG. NAME OF PART AND-DESCRIPTION PART NO. CODE
R83 Resistor, £5%, 1/4W, 20K R-1280 1304
R84 Resistor, 3%, 1/4W, 10K R-1273
R85 Resistor, £5%, 1/4W. 20K R-1280
R86 Resistor, £57%, 1/4W. 6.8K R-1269
RS87 Resistor, 5%, 1/4W, 2K R-123G
RS8R Resistor, £57%, 1/4W, 1.5K R-1252
RS89 Resistor, £3%, 1/4W. 270 ohm R-1235
RI0D Resistor, £3%, 1/4W, 6.8K R-1269
R9] Resistor, £5%, 1/4W, 39K R-1287
R92 Resistor, £55%, 1/4W, 100 ohm R-12258
R93 Resistor, 5%, 1/4W. 100K R-1297
R94 Resistor, £5%, 1/4W, 5. 1K R-1266
R935 Resistor, £5%, 1/4W. 4.7K R-1265
R96 Resistor, 5%, 1/4W, 10K R-1273
R97 Resistor, 55, 1/4W, 10K R-1273
R98 Resistor, £5%, 1/4W, 120K R-1299
R9G Resistor, *5%, 1/4W, 10K R-1273
RI100 Resistor, £3%, 1/4W, 120K R-1199
R101 Resistor, £5%, 1/4W. 10K R-1273
R102 Resistor, £5%, 1/4W, 4.7K R-1285
RI103 Resistor, 5%, 1/4W, 1 MEG R-1321
R104 Not Used
RIOS Resistor, +5%, 1/4W, 47K R-1289
R106 Not Used
RI1O7 Resistor, £5%, 1/4W, 2.2K R-1257
RI108 Resistor, £5%, 1/4W, 100 ohm R-1225
RI0O9 Resistor, 5%, 1/4W, 220 ohm R-1233
RI110 Resistar, £5%, 1/4W, 120K R-1229
RI!] Resistor, £5%. 1/4W, | 9K R-1273
R112 Resistor, £5%, 1/4W, 2.20K R-1257
RI113 Resistor, +5%, 1 /4W, 56K R-1291
RI14 Resistor, £5%, 1/4W, 150 ohm R-1229
R115 Resistor, 5%, 1/4W, IK R-1249
Rll6 Not Used
R1I7 Resistor, 5%, 1/4W, 0K R-1273
R118 Resistor, 5%, 1/4W, IK R-1249
R119 Resistor, £5%, 1/4W, 4,7K R-1265
R120 Resistor, £3%, 1/4W, 2.7K R-1259
R121 Resistor, £5%, 1/4W, 47K R-1265
R122 Resistor, 3%, 1/4W, |OK R-1273
R123 Not Used
R124 Not Used
RI125 Not Used
R126 Resistor, #17%, 1/8W, 1K R-7270
R127 Resistor, 3%, 1/4W, 10K R-1273
R128 Resistor, 3%, 1/4W, 18K R-1279
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LALA4 IF Audio PWB Assembly (continued)

REF. MFR
DESIG. NAME OF PART AND-DESCRIPTION PART NO. CODE
R129 Resistor, 3%, 1/4W, 100K R-1297 14304
R130 Resistor, £5%, 1/4W, IK R-7270
R131 Resistor, £55%, 1/4W, 330 ohm R-1237
R132 Resistor, £5%, 1/4W, 22K R-1257
RI133 Not Used
R134 Not Used
R135 Not Used
R1364 Resistor, £53%, 1/4W, 100 ohm R-1225
R137 Resistar, 5%, 1/4W, 100 ohm R-1225
R138 Resistor, 3%, 1/4W, | MEG R-1321
R139 Resistor, 5%, 1/4W, 220K R-1305
R140 Resistar, 5%, 1/4W, 47K R-1289
RI14] Resistar, 5%, 1/4W, 220K R-1305

_Jl Not Used
Tl Transformer, 9 MHz 6628-0570
T2 Not Used
T3 Transformer, 600 ohm, Audio 66280572
TPO Test Point, Black J-0388
TPI Test Point, Brown J-0071
TP2 Test Point, Red J-0387
TP3 Test Point, Orange J-0069
TP4 Test Point, Yellow J-0070
Trs Test Point, Green 1-0389
TPa Test Point, Blue J-0072
™7 Test Point, Violet 10394
TPS Test Point, Grey J-0395
TP9 Test Point. White J-0386
TP10 Test Point, Black 10067
VRI Diode, Zener, 3.9V, 105 CR-0207
Zl Tank Assembly, 9 Mz IF 919-1319 14304
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Figure 4.
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PROCESSOR BOARD
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PROCESSOR BOARD

1. GENERAL DESCRIPTION

The Processor PC Board functions in the transmit
signal path to translate audio or other intelligence
inputs to a 9 MHz IF frequency for use at the
IALAG Mixer, The Processor board will select any
one of these four intelligence inputs as the modu-
lation source at the Ist transmit mixer to produce
the desired DSB output. The desired modula-
tion source (600 ohm audio, dynamic mic,
carbon mic, or cw) is selected by electronic switch-
ing in response to eperator inputs and logic control
elements.

ACC (Automatic Carrier Contral) 1s effected on
the Processor board in response to control inputs
developed at the PA Control Board from VSWR
and other information. A complete family of mode
related control functions are generated on the
Processor board in response to 3-bit mode control
inputs from the front panel, as modified by
related inhibit, enable, or other logic functions.
These significant input and output functions are
shown in abbreviated form on the cover to this
section, znd in increased detail in figure 3, the
simplified overall block diagram of the 1ATAS
assembly,

Z. TECHNICAL CHARACTERISTICS

Pawer Requirements:
+10V from 1ATAIZ
+10R from IATALZ
+10T from 1A1A12

Signal Inputs:
LO3 9 MHz input from 1ATALD
I kHz from 1A1ALO
600 ohm line audio input vie 14
Carbon or dynamic mic input from front panel

Signal Outputs:
DSB output 10 TATAG
600 okm transmit monitor to 1A1A4
AM/PCS injection output to 1ATAG

Control Inputs
Transmit inhibit from 1A1A12
ACC control inputs from 1A1A3 or 113
Mic keyline from 1A2A1
CW key from 1TBI
Keyvline enable
3-bit mode control from TATAI2

Cantrol Inpults (continued ):
Mic enable
RE-281 keyline enzble

Contrel Outpuis:
FL1 filter control 1o 1ATAG 0= select
FL2 filter contrel to 1ATAG 0= select
FL3 filter control to 1A1AG6 0 = select
LO3 inhibit to JALATD 0= LO inhibited
T/R relay control to JAIA12 0 =Transmit
FSK TC select to [ATA4 1 = FSK TC select
Speaker enable to TATA# | = speaker om
AM enuble to TAIAS 0= AM cnzble
Mute control to IATA4 0 = mute

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE FUNCTION

AR], AR2 = CA32E Quad Operational Amplifier
CR1 IN&45+ Diode

CR2 HP3080 Diode, Pin

CR3, CR4 IN3454 Diode

CR3 IN277 Diode

CRS IN4234 Diode

CR7 IN277 Diade

CRE MEN3201 Diode

CR9 IN2454 Diede

cRr1o MSD&150 Dual schottky diode
CR11, CR12| IN4454 Dipde

CR13 IN4OO4 Diode

CRI+ IN4454 Diode

Ql, Q2 IN4126 Transistor, PNP

Q3, Q=2 IN3I563 Transistor, NPN

Qs INL126 Transistor, PNP

s, Q7 NG 12+ Transistar, NPN

Qs 2N4921 Transistor, NPN

Q9, Q10 2N4124 Transissor, NPN

Qli IN3563 Transistor, NPN

Ul CD4011AE | Quad 2-Input NAND gates
u2 CDA069BE | Hex inverter

U3 CD4001IAE | Quad 2-Input NOR gates
U4 CD2028AE | BCD-to-Decimal decoder
us CD4053A2 | Tople 2-Channel Mulaplexer
ué MC3340D Electronic Attenuator (sw)
U7, U8 Not usad

uo CD4073BE | Triple 3-Input AND pases
v10 CA4023AE | Tople 3-Input NAND gates
U1l 6628-0666 | Dauble balanced mixer

4. CIRCUIT DESCRIPTION

The 1A1A4 PC Board Assembly performs several
initial transmitter sigeal path processing and control

Tune power receive from 134
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functions. The introductlory block diagram on the
cover of this section summarizes these functions
and shows most significant relationships, Figure 3
is a detailed block diagram showing all significant
logic and control clements, and includes all signal
inputs and outputs.

4.1 Transmit Audio - to- 9 MHz IF

Ul 1 constitutes the primary 1A1AS signal pro-
cessing element. Detatled information on this
balanced mixer is given in the General Information
Section of this manual under Maintenance. Figure
| is a schematic diagram of the mixer and provides
sufficient information for our purpose here. With
a pure, ¥ MHz signal input at pins | and 2, there
will be almost no output at pins 7 and 8. The carrier
ts essentially cancelled, or “balanced out’ by the

electrical symmetry of the mixer. As & consequence,

in the single sideband maode, with no modulation
i ¢, there should be zero power put,

e

With an audio input to the mixer, sidebands are
produced sbove and below the 9 Mllz carneras a
function of the modulating voltage. A pure 1000
Hz audio input would produce two separate side-
bands with one displaced 1 kHz zbove the 9 MHz carrier
frequency, and one displaced | kHz below the 9
MEHz carrier frequency. It the modulating audio
wer2 & complex voice signal, the upper and lower
sideband enzrgy would be displaced 2venly above
and below as a function of the moduleting voltage.
If the complex DSB output at P1-7 were observed
on a spectrum anelyzer, it would appear similar to
that shown in figure 3.

The 9 MHz LO3 carrier signal is generated at [Al-
AlQ. The modulzting audio can erginate from
¢ither a carbon mic, dynamic mic, 600 ohm audio
input, or 1 ktz CW tone. If a carbon mic is used,
dc operating potential is obtained through R48

to +10T with developed audio coupled via C23

and C27 to the filter/amplifier and audio processing
circuits of AR2.

9 MMZ
IN

5 7
osaouT
G ]

Figure 1. Ul Mixer Schematic

LSE

use

8.995 MHZ

§ MHZ

9.005 MHZ

CARRAIER FREQ.

Figure 2. Processor DSB Output
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AM CARRIER X 0 u7 0=KEY
LEVEL 0O Te7 >——— KEYLINE
'?’ ENABLE
YT ic
J
110 CW S DETON MODE 7
VERAGING CIRCUIT A 59“ TORLEV
A 42 P
ACEIN R26, R27, A28, C8, C9, 28 EWSIDETONE
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| KHZIN ¥ VRA S CWSIDETONE F SPEAKER
SWITCH - JGJ LEVEL ADJUST us @ ENABLE
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/‘

1= TUNE POWER AND READY

Figure 3. 1A1AS Processor PWB, Simplified Diagram
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I a dynamic mic is used, no POWET SOUTCE 15
reguired, and the voice generated signal energy 15
coupled through L3 to C27 where it shares a com-
mon siznal patk with the carbon mic input. R36 af
the ARZ-1 output establishes the clipper threshaold.
This threshold is normally adjusted to 0.59Y {peak-
to-peak ) at TPE, with a | kHz, 5 m¥, (200 ohm
source) input at PI-M, USB, Keydown. These clipper
gmplifier, and emphasis circuits provides maximim
talk power ocutput.

The microphane output from the speech processing
network 18 routed through an element of quad
bilateral switch U3, for control.  With a logic
17 at pin 9, the microphone putput is selected,
With a logic *0" at pin 9 the 600 chm aedio inpul
from T2 15 selected, RS0 adjustes the 600 ahm line
level. With 2 O dBm input at PI-E and PI-F, B30

is adjusted for @ nominzl 26 mV (peak-to-peak)
level at TP, The selected audio output at Us-4 is
not fed directly to the mixer audio inpuat, bt is

fed buck to another section of quad bilateral switch
U5 at the pin 13 "Y' input. With a logic 1" at
U3-11, the Y™ input is selected and fed through
loow pass filter and amplifier ARZ. Note that the "X
input at U5-12 is simply the op ampl. reference, and
5 8 consequence, with a logic 07 control input at
pin U511, the X" inpul is sclected, and the audio
input to the mixer is effectively locked out, This
logic level is derived from the mode control logic,
Either a “CW'", ar a "DISABLE"” made contral
condition would cause the logic line to go low and
disable the audio inputs,

4.2 CW Signal Development

With CW selected, normal audie input Lo the bal.
amced mixer via low pase filter and amplifier AR2 is
shut off, and the CW input is “enabled™, The CW
maduelation input s actually 1 “keyed', and
“shaped™ 1000 Hz note from the 1ALATD Fre-
quency Standard PC Board, Keying and shaping

15 accotmplished on the Processor by vartable rate
attenuator U, A& CW key ground signal from an
externel hand key would cause P1-37 (o go low and
effect o “shaped™ turn on of Ut Using a variable
rate atlenuatar 1o control the | kHz ow signal pro-
duces literally ideal wave-shzpe characteristics, Key
clicks and other undesirable by-products that
detract from cw “readability™ are complately
eliminatad in this system. The “shaped" | kHz cw
nole is amplified by U {whick is enabled by Q3

as 2 result of the inverted cw mode select signal
throwsh U2, level controlled by B42, and applied

a4 the moedulzating audio input to balanced mixer ULL
CW transmission is thus effected as sideband intalli-
gence, and will appear in the frequancy spectrum dis-
placed | kHz akove the carrier frequency at the trans-
mitter output, For ease of operation asidetone is taken
aff U6 and through level contral B435 is injectad into
the speakerfvalume cantrol,

4.3 AM/PCS Carrier Level Control

AMPCS Carfer Level Control s effected through
an elemant of quad bilateral switch U3 A logic
St the US-10 control input will select the AM
relerence level established by R22, and a logic '0"
al the sume point will salect the PCS lavel establish-
ed by B20, This contral voltage is used at U7-13
Lo establish the desiced AM or PCS carcier level. An
ACC (Automatic Carmer Contral) input from the
Contral PC Board functions to maintain the
desired level, If the carrier output shouwld tend to
increase, this increase would cause an increasaed
ACC cantrol voltage input at P1-Y, which alter
processing inm an averaging creuit, is applied o the
non-inverting input af UT at pin 12, An incressing
ACC input will thus cause an increasing control
voltage output at U7-14 {TP3) and increase the
current through CR2. This dicde attenuetor control
would tend to reduce the AM/PCS autput through
(4 ta correct for the increwse sensad at the output.,
The AM/POS outpul to the TALAS Mixer iz thus &
precise, level cantrolled, 9 MHz signal that
bypasses the balsneed mixer 1o provide the desired
level of carrier re-insertion,

4.4 Mode Control

Mods cantrol information enters the Pracessor PC
Board in & 3-bit code, is applied to the A, B, and C
inputs of BCD-te-Decimal decodar U4 and produces
a mode-related one of seven gutput, The input code-
to-mode relationship is shown in the table accomp-
anying figure 3,

4.4,1 USE Select

USHE is selected by default in that there is no Ud
gutput pin for this function. Whenever another
mode is not selected, USE is automatically selected
by “default”. USH select is controlled by 1 low
logic level output from UI-10, USE = AM+FSE+
LSB+CW, Transmit audio would also be enabled
by a logic *1" at U3-11 in the USE maode,

44,2 LSB/FSK/CW Salet

Decoded control autputs for these modes termi-
nate in @ jumper select svstem. The jumper can be

5
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used to complete only one of these three options.
17 the system was purchased to include LSB, and a
LSB filter was installed in the optional Rlter posi-
tion (FL2) on the Mixer PC Board. then the jumper
would be installed to pick-off the LSB select signal
from Ud-2. Inverter U2 would translate the decad-
ed LSB sefect 17 output from U4-2, to the desired
low logic level FL2 select 0" output at P14, I
the svstem was purchased for FSK or CW aperation,
then obviously the corresponding jumper would be
installed. Whichever of these modes is not selected
by a jumper, the system defaults to USE,

443 AM Select

The AM mode select high output at U4-3 15 invert-
ed by U2 to produce & low AM Enable output at
P1-T for use at the 1F Audio PC Board; and this
same inverted signal is used at Ul to generate the
AM Carrier Level Select Signal ut US-10. The AM
Mode Select Signal is used with +10R to generate
tt ZL3 select signal and the LO3 Inhibit Signal.
In-me receive mode (F10R), an LO3 Inhibit Signal
is generated at Ul-4, The two high inputs to NAND
sate Ul produce a low output to bias ON PND
transistor Q1. With QI ON & high LO3 Inhibit
voltage will be present at P1-8. The low Ul-4 out-
put is used directly at P1-5 as the FL3 select signal,
Note USB filter is used for AM transmit.

4.4.4 PCS Select

The PCS level select function is accomplished by
the AM condition at U5-10. The PCS Mode Select
high logic level is used at NOR Gate U3 to produce
a law at the output, bizs ON Q2 and enable Q4 to
produce the PCS carrier output to the mixer.

445 Disable

When Ud decodes & decimal 7 output, Ud-4 goes

h'  biases ON Q9. and produces a low P1-I MUTE
comrel candition to the IF Audio PC Board. The
sume U4-4 high condition at NOR gate U3-13 pro-
duces a disable condition at the U9-1 T/R Relay
control gate input to disable the transmitter.

44,6 Pre-emptive Control Line Functions

TPR (Tune Power Request) and TXI (Transmit
[nhibit) control inputs at Ul-13 and Ul-12 are
tied to pull-up resistors to produce a constant *'0™
output at UI-11, If either of these lines go low,
the Ul-11 output state would change to a 1™
condition, and when "“anded” with the +10T Logic
input at U9-4, requires only a “* 1" input at U9-5 to
praduce a disable putput at U9-6. UL0-10 will

produce a *' 1" output for any mode control input
ather than the disable code (which would in itself
disable the radie), and as a consequence, if cither
the TPR or the TXI control lines go low, the nor-
mal mode control circuitry is disabled. In addition,
the TPR signal thru U3-3 would automatically
select the following:

Transmit Audio Off

AM Injection Amplifiers On
AM Carrier Level Selected
USB Filter On

If the TXI control line goes low, the following con-
ditions will be automatically selected:

Audio Mute (Receive)
AM/PCS Disabled
USB Filter Selected
TX Audio Off

5 MAINTENANCE

All of the adjustments indicated in this paragraph
have been made st the factory prior to shipment.
It should not be necessary 1o repeat any of these
adjustments uness component failure is experienc-
ed, or unless readjustment becomes necessary for
some other specific reason. All of these adjustments
could be made without removing the board from
the unit, however. removing the PC Board and re-
installing it on the extender card as shown in figure
4 will normally facilitate maintenance and adjust-
ment by making all test points readily available,
These adjustments can all be made using the test
cquipment shown or the electrical equivalents.
Figure 3 summarizes 1ALAS Inputs/Outputs and
locales significant adjustment paints.

Always remove power when removing or
reinstalling subassemblies,

5.1 R56, Microphone Level Adjust Control

This procedure establishes the clipper threshold to
alevel just below the nominal TPY signal level.

u.  Connect Audio Signal Generator to 200
ohm dynamic mic input at P1-N, and adjust input
to 5 mV rmsat | kHz.
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b.  Connect the oscilloscope to monitor the
1 k1z audio input waveshape at TP2 (Clipper CR-
10 output).

¢, Terminate antenna couput connector (J1)
mn 50 ohm dummy load, select USB mode, and
complete mic keyline to ground at P|-34,

d.  Adjust Microphone Level Adjust control
RS6, (as observed on oscilloscope) such that wave-
peak just hegins to flatten (approx. 0.6V P-P).

Note
Clipping occurs at approx. .6V P-P,
¢, Verify 126 mV peak-to-peak at TP2.
. This completes adjustment, Reconfigure
for normal operation or proceed (o next siep.

5.2 R42, CW Sidetone Level Adjustment

This adjustment established cw modulation level.
Terminate antenna output connector J1 in 50 ohm
dummy load.

@or!ls]

- ._@
—@o
05"0 5°3.01|l,

QSCILLOSCOPE  a53 QN ECUIVALENT

c®B® &
!

AURIO
SIGNAL
CENERATOR

N7 MILLIVOLTMETER

- (0000000

SOONTONSICOR EQUIVALENT

a.  Select or verifv cw mode and complete cw
key circuit to ground either at '1-37, or at cw key
connection at rear of radio.

b.  Verify | kHz 280 mV rms input at P1-V,

¢.  Adjust R22 far 126 mV peak-to-peak al
TP2,

d.  This completes adjustment. Reconfigure
for normal eperition or proceed to next step.

5.3 R45 CW Sidetone Monitor Adjustment

This adjustment establishes nominal cw sidetone
monitor level.

a.  Setup for test as for paragraph 5.2 and
verily paragraph 5.2 complete.

b.  Measure at P1-E and adjust R43 for 220
mV rms.

IAD m

WATTMETER

=50 WATT, 30 OHM
DUNMY LOAD

Figure 4. Typical |A1AS Test Elements
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H

¢.  This completes adjustment. Reconfigure
for normal operation or proceed to next step.

5.4 R22/R20 AM/PCS Carrier Level Adjustment

This adjustment establishes the normal no-modu-
lation AM carrier level at 40 watts, and PCS level
at 3.1 watcts.

&  Connect antenna output at J1 through Bird
Wattmeter to 50 ohm dummy load. Position walt-
meter slug to measure forward power.

b,  Select or verify AM Mode at RF-230.

¢.  Disconnect front panel mic and verify no
audio input at 600 ohm transmit audio input — this
step verifies no-madulation condition for tast.

Ground Pi-34 on Processor PC Board to key
tr._smitter.

e.  Adjust R22 for 40 watts (carrier output) at
Bird Wattmeter.

f.  Select PCS mode on Program Board 1A1A7,
and adjust R20 for 3.1 watts at Bird

Wattmeter.

g This completes adjustment. Reconfigure
for normal operation, or as desired.

55 R50/R102 600 Ohm Transmit Audio Adjust-
ment,

& Connect Audio Signal Generator to 600
Ohm Transmit Audio input at P1-P and P1-R and
adjust for 0 dBm (0.78V rms) at 1 XHz. This
input can alse be made at normal svstem 600 ohm
audio input if more convenient.

b.  Select USB mode and key transmitter.

c.  Adjust R30 for 126 mV peak-to-peak at
TP2.

d.  Adjust R102 for 220 mV rms Transmit
Audio monitor level at P1.42,

¢.  This completes adjustment. Reconfigure
for normal operation.
6. PARTSLISTS
Table | lists all LA1AS Maintenance Parts. All of
these components can be identified in figure 6.
7. SCHEMATIC

Figure 7 is a complete schematic diagram of the
IATAS assembly.
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GND

XMIT INHIBIT FROM 1A1A12

FLTUSE FILTER CONTROL TO 1A1A8

FL2 OPT. FILTER CONTROL TD TA1AG

FL3 AN FILTER CONTROL TD 1A1AB

GND {DSB OUT SIGNAL GMD)

0SB OUT TD 1AT1AS

LO3 INHIBIT TO IATATD

GND

GND

GND

LO3 & MHZ IN FROM 1ATA10

GND

+10T

+10V

+10R

GND

AN/PCS INJECTION QUT TO 1ATAE

GND

GND

GO

GNO

GNO

EXT ACC FROM 143

T/R RELAY CONTROL TO 1AT1A12

NIC KEYLINE FROM 1A2A1

CW KEY FROM 1TB1

KEYLINE ENABLE
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GND
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GND

GND

GND

GND

GND

GHD

0SB DUT 70 1A1A6

GND

MODE B IN FRON 1A1A12

MODEA IN FROM 1A1A12

MODEC IN FROM 1A1A12

OYNMIC FROM 1A2A1

CARBON MIC FROM 1A2A1

GND

FSK TCSELECT TO 1A1A4

ACC REF FROM 1A1A3

ACC FROM 1A1A3

GND

TUNE PAR REQUIRED FROM 1J4

SIDETONE ODUT TO 1A1A4

SPEAKER ENABLE TO 1A1A4

RF-281 KEYLINE DISABLE

AN ENABLE 70 1A1A4

MUTE CONTROL TO 1A1A4

600 DHM IN FROM 1J4

BOD DHAL IN FROM 1J4

MIC ENABLE

1 KHZ FROM 1A1A10

Figure 5. TALA3S Input/Oultput Summary
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TABLE 1. 1TA1A5 MAINTENANCE PARTS LIST

Mfr.

Aef. Desia. Nams & Descriotion Cade Par: Number
1ATAS Processor PWB Assembly 14304 6628-0600
ARLAR2 | Integrated Circuit, Quad Operational Amplifier, 14304 IC-0339
CA324E
AT] Integrated Circuit, Electronic Attenuator, MC3340P | 14304 IC-0171
C1,C2 Capacitor, Fixed, Ceramic, .1 uF +80-20%, S0V 14304 C-3202
C3 Capacitor, Fixed, Ceramic, ,0]1 uF #20%, 50V 14304 C4952
C4,C5 Capacitor, Fixed, Ceramic, .1 uF +80-20% , 50V 143204 C-3202
Ca-C8 Capacitor, Fixed, Ceramic, .01 uF 220%, SOV 14304 C-4952
C9.C10 Capucitor, Fixed, Tantalum, 15 uF '10"6 20V 14304 C-3103
Cll Capacitor, Fixed, Ceramic, .01 uFF +20%, 50V 14304 4952
Ci2 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 14304 C-3102
Ci13-Ci5 Capacitor, Fixed, Ceramic, .01 uF 2207, 50\-‘ 14304 4952
Clé Capacitor, Fixed, Ceramic, .1 uF +80-20%, 50V 14304 C-3202
CI?-C19 | Capacitor, Fixed, Ceramic, .01 uF £20%. S0V 14304 C-4952
C20 Capucitor, Fixed, Ceramic. .1 uF +8()-7(]‘,c S0V 14304 C-3202
21 Capacitor, Fixed, Tantalum, 6.8 uF 220k%, 35V 14304 C-3102
¢ 2 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 C-4952
C23 Capacitor, Fixed. T.mt’ﬂum 6.8 uF *10%, 35V 14304 C-3102
C24 Capacitor, Fixed, Tantalum, 2.2 uF +20% 7, 20V 14304 C-6444
C25 Capacitor, Fixed, Tentalum, 15 uF £10%, 20V [4304 C-2103
C26 Capacitor, Fixed, Ceramic, 001 uF =10%, 500V 14304 C-3513
C27 Capacitor, Fixed, Tantalum, .47 uF ..70’“6 3sv 14304 C-6419
C28,C29 | Capacitor, Fixed, Ceramic, .01 uF +20%, S0V 14304 4952
C30 Capacitor, Fixed. Tantalum, 1 uF #20%, 35\ 14304 C-3100
C31 Capacitor, Fixed, Tantalum, 2.2 uF £20%, 20V 14304 C-6444
C32,C33 | Capacitor, Fixed, Ceramic, 150 pF £10% 500\ 14304 C-3502
C34 Capacitor, Fixed, Tanlalum. 2.2uF 2 0,», 20 14304 C-6444
C35 Capacitor, Fixed, Ceramic, .1 uF +80-20%, 50\' 14304 C-3202
C36 Capacitor, Fixed, Ceramic, .033 uF +1 (7;,3, 100V 14304 Cl1-0008-333
c37 Capacitor, Fixed, Ceramic, .01 uF £10%. 100V 14304 C11-0008-103
C38 Capacitor, Fixed, Tantzlum, 2.2 uF 210%, 20V 14304 C-6444
C39 Capacitor, Fixed, Tantalum, 22 uF £20%, 25V 14304 C-6439
C40 Capacitor, Fixed, Tantalum, 10 uF £20%, 20V 14304 C-6448
C4) Capacitor, Fixed, Tantalum, .33 uF #20%, 35V 14304 C-0418
G Capacitor, Fixed, Ceramic, .1 uF +80-207z, 50V 14304 C-3202
(g3 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 14304 C-3102
C44 Capacitor, Fixed, Ceramic, .1 uF +80-20% 14304 C-3202
C45 Capacitor, Fixed, Ceramic, .01 uF #20%, 50V 14304 4952
CR1 Diode, Signal, 1Na454 14304 CR-0705
CR2 Diode, Pin, HP-3080D 14304 CRO294
CR3,CR4 |Diode, Signal, | N4454 14304 CR-0705
CRS Diode, Signal, IN277 14304 CR-0065
CR6 Diode, Signal. | N4454 14304 CR-0705
CR7 Diode, Signal, IN277 14304 CR-0063
CRS8 Diode, Pin, MPN 3401 143204 CRO746
CR9 Diode, Signal, 1N4454 14304 CR-0705
CR10 Diode, Twin, Common Anode 14304 CR-0038

10
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TABLE 1. 1TA1A5 MAINTENANCE PARTS LIST (Continued)

Mfr,
Ref. Desig. Name & Description Code Part No.
CR11, CR12| Diode, Signal, 1N4454 14304 | CR-0705
CRI13 Dinde, Rectifier, IN40OD4 14304 [ CR-0725
CRI4 Diode, Signal, 1N4454 14304 | CROT05
CRI5 o CRI7 | Diode, Rectifier. IN4004 14304 CR-0725
JMPI-IMPIT | Jumper, Circuit 14304 | MP-1142
Ll, L2 Choke, RF, 56 ull 14304 L0637
L3 Choke, RF, 1 mH 14304 | L-0050
L4 Choke, RF, 100 uH 14304 | L-D640
Q1,02 Transistor, PNP, 2N4124 14304 | Q-0386
Q3, Q4 Transistor, NPN, 2N3563 14304 | Q-0309
Qs Transistor, PNP, 2N4126 14304 | Q-0386
Q6, Q7 Transistor, NPN, 2N4124 14304 Q-0385
Q8 Transistor, NPN, 2N492] 14304 | Q-0334
Q9. Q10 Transistor, NPN, 2N4124 14304 | Q-0385
Q11 Transistor, NPN, 2N3563 14304 | Q-0309
R1 Resistor, Fixed, Composition, 1K £57%, 1/4W Mil type | RCRO7G102IM
R2 Resistor, Fixed. Composition. 100K 5%, 1/4W Mi! type | RCRO7GI045M
R3 Resistor, Fixed, Composition, 39K 5%, 1/4W Mil type | RCRO7G393IM
R4 Resistor, Fixed, Composition, 1K =58%, 1/4W Mil type | RCROTG102IM
RS to R7 Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type | RCROTG103IM
RS, RY Resistor, Fixed. Composition, 1K £ 5%, 1/4W Mil type | RCROTGI02IM
RLO Resistor, Fixed, Composition, 39K £5%, 1/4W Mil type | RCROTG393IM
RIl Resistor, Fixed, Composition, 100K £5%, 1/4W Mil type | RCROTG104IM
R12 Resistor, Fixed, Composition, 100 Ohm £3%, 1/4W | Mil type | RCROTG101JM
RI3 Resistor, Fixed. Composition, 4.7K 5%, 1/4W Mil type | RCRDTG4T2IM
R4 Resistor, Fixed, Composition, 1K 5%, 1/4W Mil tvpe | RCROTG102IM
RI3 Resistor, Fixed, Composition, 4.7K 5%, 1/4W Mil type | RCROTG472IM
R16 Resistor, Fixed, Composition, 1K £ 3%, [/4W Mil type | RCROTGI102IM
R17 Resistor, Fixed. Composition, 220 ohm £ 3%, 1/4W | Mil type | RCROTG221IM
RI8 Resistor. Fixed. Composition, 220K 5%, 1/4W Mil type | RCROTG224IM
R19 Resistar, Fixed, Composition, 10K £5%, 1/4W Mil type | RCROTGI03IM
R20 Resistor, Variable, 5K 14304 | R-2227
R21 Not Used
R22 Resistor, Variable, 10K 14304 | R-2228
R23 Resistor, Fixed, Compaosition, 100K £5%, 1/4W Mil type | RCRO7G104JM
R24 Resistor, Fixed, Composttion, 180K +5%, 1 /4W Mil type | RCRO7G184IM
R25 Resistor, Fixed, Composition, L.3K £5%, 1/4W Mi! type | RCRO7G152JM
R26 Resistor, Fixed, Composition, 33K 5%, 1/4W Mil type | RCRO7G333IM
R27, R28 Resistor, Fixed, Composition, 2.7K £5%, 1/4W Mil type | RCRO7G272IM
R29 Not used
R30 Resistor, Fixed, Composition, 820 Ohm £5%, 1/4W | Mil type | RCROTG821IM
R31 Resistor, Fixed, Composition, 470 Ohm *5%, 1/4W | Mil type [ RCROTG471JM

11
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TABLE 1. 1A1A5 MAINTENANCE PARTS LIST (Continued}

@

Mfr.

Ref. Desig. Name & Description Code Part No.
R32 Resistor, Fixed, Composition, 270 Ohm =5%, 1/4W | Mil type | RCRO7G271IM
R33 Resistor, Fixed, Composition, 160 Ohm =5%, 1/4W | Mil type | RCRO7G161IM
R34 Resistor. Fixed, Compesition, 10K £5%, 1/4W Mil type [ RCRO7G103IM
R33 Resistor, Fixed, Composition, 39K £5%. [/4W Mil type | RCROTG393IM
R36 Resistor, Fixed, Composition, 100K 5%, 1/4W Mil type [ RCROTG104IM
R37 Resistar, Fixed, Composition, 6,8K +5%, 1/4W Mil type | RCROTG682IM
R38 Resistor, Fixed, Composition, 39K 5%, [/4W Mil type | RCROTG392IM
R39% Resistor, Fixed, Composition, 12K 5%, 1/4W Mil type | RCROTG123IM
R40 Resistor, Fixed, Composition, 5.6K 5%, |/4W Mil type | RCROTGS62IM
R4l Resistor, Fixed, Composition, 1K 5%, [/4W Mil type | RCROTG102IM
Ra42 Resistor, Variable, 500 Ohm 14304 | R-2224
R43 Resistor. Fixed, Composition. 330 Ohim +5%, 1/4W | Mil type | RCRO7G331IM
R44 Resistor, Fixed, Composition, 51 Ohm £5%, 1/4W | Mil type | RCRD7GS510JM
R45 Resistor, Varizble, 5K 14304 | R-2227

I Rd46 Resistor, Fixed, Compaosition, 1K 5%, 1/4W Mil type | RCROTGIO2IM
R47 Not used
R48 Resistor, Fixed, Composition, 4,7K 5%, 1/4W Mil type | RCROTG472IM
R49 Resistor, Fixed, Composition, 510 Ohm +5%, [/4W | Mil type | RCROTGS11IM
R30 Resistor, Variable, 100 Ohm 14304 | R-2222
R51 Not Used
R52, R53 Resistor, Fixed, Composition, 47K +5%. 1/4W Mil type | RCRO7G473IM
R54 Resistor, Fixed, Compesition, 3.3K £5%, 1/4W Mil type | RCRO7G332IM
R535 Resistor, Fixed, Composition, 130K +35%, 1/4W Mil tyvpe [ RCRO7G 1 34)M
R56 Resistor, Variable, 5K 14304 R-2227
R57 Resistor, Fixed, Composition, 3.9K *5%, 1/4W Mil type | RCRO7G392IM
R58, R59 Resistor, Fixed, Composition, [00K #5%, 1/4W Mil type [ RCROTG104IM
R60 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type [ RCROTG4A73IM
R61, R62 Resistor, Fixed, Composition, 3.3K £5%, 1/4W Mil type | RCRO7G332IM
R63 Resistor, Fixed, Composition, 47K 5%, 1/4W Mil type | RCRO7G473IM

_ rR64 Resistor, Fixed, Composition, 3.3K 5%, 1/4W Mil type | RCRO7G232IM
R635 Resistor, Fixed, Composition, 68K 3%, 1/4W Mil type | RCRO7G683IM
R66, RG7 Resistor, Fixed, Composition, 24K 5%, 1/4W Mil type | RCROTG242IM
R68 Resistor, Fixed, Composition, 4,7K =3%, 1/4W Mil type [ RCRO7G472IM
R&9 Resistar, Fixed, Composition, 560 Ohm 5%, 1/4W | Mil type | RCRO7G361IM
R70 Resistor, Fixed, Composition, 22K +5%. 1/4W Mil type | RCRO7G223IM
R71 Resistor, Fixed, Composition, 470 Ohm 5%, 1/4W | Mil type | RCRO7G471IM
R72 Resistor, Fixed, Composition, 33K 25%, 1/4W Mil type | RCROTG333JM
R73 Resistor, Fixed, Compositien, 390 Ohm £5%, 1/4W | Mil type | RCROTG391IM
R74, R75 Resistor, Fixed, Composition, 1K +5%, 1/4W Mil type | RCROTG102IM
R75 Resistor, Fixed, Composition, 20K 5%, 1/4W Mil type | RCROTG203IM
R76, R77 Resistor, Fixed, Composition, 47K 5%, 1/4W Mil tvpe | RCROTG473IM
R78 Resistor, Fixed, Composition, 20K £5%, 1/4W Mil type | RCROTG203IM
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TABLE 1, 1A1A5 MAINTENANCE PARTS LIST {Continued)

Mfr.
Ref. Desig. Name & Dascription Cade Part No.
R79, R8O Resistor, Fixed, Composition, 47K *35%, 1/4W Mil type | RCRO7G473IM
RE1 Resistor, Fixed, Composition, 150K £3%, 1/4W Mil type | RCROTG154IM
R8&2 Not used
R83 Resistor, Fixed, Composition, 33K 5%, 1/4W Mil type | RCROTG333IM
R84 Resistor, Fixed, Composition, 27K £5%, 1/4W Mil type | RCROTG273IM
R&3 Resistor, Fixed, Composition, 150K £5%, |/4W Mil tvpe | RCROTG154IM
R84 Resistor, Fixed, Composition, 330 Ohm =5%, 1/4W | Mil type | RCROTG331JM
R87 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type [ RCROTG473IM
R&8 Resistor, Fixed, Composition, 390K 5%, 1/4W Mil type | RCROTG394IM
R89 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type | RCRO7G473IM
R90 Resistor, Fixed, Composition, 100 Ohm *5%, [/4W | Mil type | RCROTG1O1IM
R91, R92 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type | RCROTG473IM
R93 Resistor, Fixed, Composition, 10K £35%, 1/4W Mil type [ RCROTGLO3IM
R94 Resistor, Fixed, Composition, 12K =5%, [/4W Mil type [ RCROTG1231M
R95 to R100| Resistor, Fixed, Composition, 100K £ 57, 1/4W Mil type | RCROTG104IM
R101 Not used
Ri102 Resistor, Variable, 10K 14304 R-2218
R103 Resistor, Fixed, Compaosition, 15K 5%, 1/4W Mil type | RCRO7G153]M
R104 Not used
R10S Resistor, Fixed, Compesition, 150K £5%, 1/4W Mil type | RCRO7G154IM
Ri0& Resistor, Fixed, Compesition, 470 Obm =5%, 1/4W | Mil type RCRO7G471JM
R107 Resistor, Fixed, Composition, 2.2K £5%, 1/4W Mil type | RCROTG222IM
R108 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil tvpe | RCROTG102IM
R109 Resistor, Fixed, Composition, 56 Ohm 5%, 1/4W | Mil type RCROTG560JM
RI110 Resistor, Fixed, Composition, 30 Ohm +5%, 1/4W | Mil type | RCROTG300JM
R111 Resistor, Fixed, Composition, 39 Ohm £3%, 1/4W | Mil type | RCROTG390IM
R112 Resistor, Fixed, Composition, 270 Ohm =55, 1/4W [ Mil type | RCRO7G271IM
R113 Resistor, Fixed, Composition, 31 Ohm £5%, 1/4W | Mil type | RCROTGS10IM
R114 Resistor, Fixed, Composition, 22K £5%, 1/4W Mil type| RCROTGS10IM
Ti Not used
T2 Transformer, 600 ohm, Audio 14304 | 919-1321
TP1 Test Point, Brown 14304 J.0071
TP2 Test Point, Red 14304 | J-0066
TP3 Test Point, Orange 14304 | J-0069
T4 Test Point, Yellow 14304 | 1-0070
TP5 Test Point, Green 14304 | 10068
TP6 Test Point, Blue 14304 | J0072
TP7 Test Point, Vialet 14304 | J-0073
TPE Test Point, Gray 14304 | J0074
P9 Test Point, White 14304 | J-0065
Ul Integrated Circuit,Quad2-Input NAND Gate OMO11AE| 14304 1C-0136
u2 Integrated Circuit, Hex Inverter , CD4069BE 14304 | 1C-D387
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TABLE 1. 1A1A5 MAINTENANCE PARTS LIST (Continued)

)
uw

Mfr.

Ref. Desig. Name & Description Code Part No.

U3 Integrated Circuit, Quad 2-Input NOR Gate, 14304 IC-0135
CD4001AE

U4 Integrated Circuit, BDC-to-Decimal Decode, 14304 1C-0257
CD4028AE

Us Integrated Circuit, Triple 2-Channel Multiplexer, 14304 IC-0384
CD40S3BE

U6-U8 Not Used

U9 Integrated Cricuit, Triple 3-Input AND Gate, 14304 1C-0390
CD4073BE

ul0 Integrated Circuit, Triple 3-Input NAND Gate, 14304 IC-0142
CD4023AE

Ull Mixer, Doubly Balanced 14304 | 6628-0666
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Figure 6. 1A1AS Component Locations
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MIXER BOARD

1. GENERAL INFORMATION

Control Inputs (continued):

FL1 SELECT P1-D  40.7V = Select
The | A1AG Mixer PC Board performs all of the FL2 SELECT PI.E  +0.7V = Select
major frequency conversion functions accomplished FL3 SELECT Pl1-F 40,7V = Select

within the RF-230. In the transmit signal path, the
double sideband 9 MHz input from the balanced
modulator on the Processor PCB is selectively filter-
ed to elimmate the unwanted sideband, and two

3. SEMICONDUCTOR COMPLEMENT

frequency conversion functions translate the 9 MHz REF. DESIG. TYPE DESCRIPTION
input first to 2 75 MHz intermediate frequency, and
then to the final operating frequency. Conversely, CR1 5082-3080 | Diode, PIN
receive signals from the PA Filter are translated CR2-CR5 | IN4933 Diode, Signal
from the operating frequency, up to the 75 MHz CR6,CR7 | MPN3401 | Diode, Pin
Ist IF, then to the 9 MHz 2nd IF. and fltered before CRE 5042-3080 | Diode, Pin
routing to the Audio IF PC Board as a 9 MHz [F CRO9-CR22 | 1Nd454 Diode, Signal
signal. CR23 MPN3401 Diode, Pin
CR24—-CR26| IN3453 Diode, Signal
[n addition, the ALC control voltage input provides CR27 INS003 Diade, Rectifier
a 30 dB control range for transmit signal Auto- CR28, CR29| 1N2454 Diode, Signal
matic Level Control, and the automatically CR30 5082-3080 | Diode, Pin
level controlled AM/PCS input from the Processor CR31 NS00+ Diade, Recrifier
is recombined in the 9 MHz path on this board. Q1 INS286 Transistor, NPN
Power limit control information from the Power Q2 3N1ET Transistor, Dual Gate
Amplifier controls the final operating frequency Q3, a4 ING 124 Transistar, NEN
RF Output to the PA Control Board. Receiver Qs MPS-A13 Transistor NPN Darlington
protection is also incorporated at this point to Tair
automatically react in the presence of excessive Qs IN3SI79 Transistor, NPN
signal input voltages. Delaved AGC input from Q7 IN3HGE “I'ransistor, NPN
the Audio [F Board provides up to 36 dB atten- Qg ING124 Transistor, NEN
uation with 1V at the antenna. Qo 2N5179 Transistor, NPN
Qlo IN4126 Transistor, ENP
Q11 IN187 Transistor, Dual Gate
2. TECHNICAL CHARACTERISTICS Q12-Q15 | 2N4124 Transistor, NN
U1, U2 6628-0666 | Mixer, Doubly Balanced
Power Requirements:
+13.2 Vde PI-20
+10T P1-17 4, CIRCUIT DESCRIPTION
+10R Pl-W

Signal Inputs:

Figure 2 and 3 are detailed diagrams showing all
active mixer board clements and related inputs and

REC RF  Pl-42 0.5uV @ fo outputs. Several other drawings are included, in
LO! P1-M +7 dBm addition to the complete schematic at the end of
LO2 Pl1-Z +7 dBm the section, as an aid to understanding transmit

DSB IN Pl-J 9 MHz —20dBm and receive signal paths and related components.

Signal Outpuls:
EXCITER RF QUT P1-38 Xmit fo at +5 dBm
9 MHz [F P1-B Receiver IF Signal

Control Inputs:

ALC Pl-16 +1.5 -8 Vdc from

The Mixer PC Board perlomnms two frequency con-
version functions in both the trensmit and the
receive operaling modes. In the transmit mode, the
% MHz double sideband input from the Processor
PC Board is filtered to select the desired spectral
clement, and converted in two mixing steps to

IATAS the desired operating frequency. In the receive
DELAYED AGC  PI-35 0 — 6 Vde from mode, the operating frequency signal input from

IATA4 the antenna, via filter elements in 1ATAl or TATA2.
CURRENT LIMIT PIl-36 0— 0.7 Vdc from is filtered and processed down in two mixing steps

IATA3 to a 9 MHz IF output frequency for final detection
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at the Audio [F PC Bouard, Each of these functions
will be teaced in detail in subsequent paragraphs;
the teansmit signal path will be discussed first,

4.1 Transmit Function

This discussion will presuppose that the BEF-230 5=
keyed, and that a transmit sudio signal is presant at
it level sufficient to produce full rated cutpat. With
these conditions, a nominal —20 dBm signal Jevel
wolild be present at PP1-1, the DSD input from the
Processor PC Board,

The DSB inpul signal 12 fed via €534 1o the base of
Q10 Rdd in the Q10 emitter circuit controls the
wuip of this stage. and 15 adjusted o provide the
desired — 14 dBm drive level at TP, the inpul o
the fiest mixer. This adjustment musl be made
with R47 and the ALC system set foe maximuam
i,

“tue desired fitter, FL1, FL2 or FL3, is selected by
alow logic level oo the appropeiate Tilter select
contral line, As anexample, to select FLI1, a law
Iagic level at PL-D {lcom 1 ATAS) would bias Q3

and G4 OFF, Witk 3 and 4 OFF, CEY and CR1O
woutld be forward biwsed and the signal path through
FLI would be complete. Mate alsa that ©12, G113,
G, and Q15 would be biased OM by the high

logic levels at PI-E and PI1-F, Wilth these contral
transistacs ON, the voltages at their collectors

wolld drop to approximately 0.7 Yde and the
sicnal diedes controlling FL2 and FL3 would be

turmed OFF. In addition, Q12 through 014 would
provide a low impedance signal peth to ground {or
the FLZ and FL3 input and output circuigs.

Because of the frequency mixing scheme used in
the RF-230, the LSE filter s actually used to salect
the upper sideband, This means that passing the
[EE input through FL1 (designated LB Filter)
will actually select the lower sideband at this point,
however, because of the mixing scheme. at the 2nd
mixer owlput Lthis sideband will acteally appear in
Lie pperating lrequency outpll spactrum as the
upper sideband, Conversely, if the radie were 2
L5E rudio, = USE filter would be installed in the
optional filter position (FL2), and with this filler
selected, the actual eutput information would be
n lower sideband. Fiaure | shows FLI, FL2, and
FL3 response curves to demonstrate spectral
relationships at this point.

There are two sigral paths an the flter cutput {(with
respect to the trensmit signal); one ts through CR25
and pne 15 through CR26. These signal diodes func-
tion as transmit @nd receive mode metes. In the
transmil moade, CR25 is forwaecd bidsed by +107T
thrronieh R348 and L23. CR26 is farward biased in
the receive moda by +10R through R53.

The transmit autput thru CR2S and C45 o Q11
isa % MHz sicnal containing only the selected side-
band {or other information). This stage is ALC
controlled and has o 23 dB gain control range. This
means that the signal level at TPG, the mixer input,

1
9010 KHE

0 0E

10 OB — AM
GG23.0672
G DB FOINT

2008 BW = 5.6 KHZ

30 06 =

a0 DA =

50 D8 —

1 1 T |
8990 KHZ U9 KHE 1000 K HZ quos KHZ

Figure 1. FLI. FL2, and FL3 Speciral Belationships
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MIXER BOAR]
I[c_ 9 MHZ IF SECTION :I‘ 75 MHZ IF SECTION ==< OPERATING FREQUENCY SECTION ¢!
| I peLAYED | |
| AGC l |
| NOTE: BECAUSE OF MIXING SCHEME, USB FLTR IS ACTUALLY 26V (AGC) = APPROX. 36 DB 3
I USED FOR LSB, AND LSB FLTR IS USED FOR USB. I ATTENUATION. TYPICAL WITH | |
19 ' IMRE AT AN EMNA ! ' NOMINAL 1.4V RMS (@50 OHM) AT |
+10R az 20 DB RANGE AT ANTENNA INPUT WILL TRIPK1
MIXER PIN OIODE CR1 TO PROTECT RECEIVER I
- 20 DB RANGE AT
PIN DIODE CR8
FL1 LSB FLTR ¢ k10506 |
2.1 KHZ BW | |
+10R SELECTS <::]asc5|v5 i
J RECEIVE SIGNAL PATH | |
FLi MND L02 v | |
SELECT* 65.9901 THRU )——«- A3 Ol 42 , REC
s 66.0100 MHZ 1.6 MHZ 35 MHZ kN
USB FLTR FL4 HPF LPF '
2.1 KHZ BW |
TP 4 |
3 L +10T SELECTS TRANSM[T{:> FOUR POLE I
FL2 N H
- b XMIT SIGNAL PATH M%E’&ﬂﬁl’c CR2-5 PROTECT
TAL FILTER MIXER INPUT FROM
FL3 AM FLTR CR25 ! PEAK VOLTS >1.4V
5.6 KHZ BW T1 T2
{(RX ONLY) an Lo1
76.60 MHZ THRU
FL3 ﬁ f 105.0 MHZ vv
SELECT*
B < 16 E TRANSMIT MIXER PATH ADJUSTMENTS:
8 MHZ CONNECT SPECTRUM ANALYZER TO TP4 AND WITH 9 MHZ, —20 DBM,
IF ALC IN AM/PCS LEVEL SINGLE TONE MODULATED SIGNAL AT DSB INPUT:
+5V = MAX GAIN ACC CONTROLLED (1) ADJUST T1FOR MAXIMUM SIGNAL AT ANALYZER
+1.5V = MIN GAIN (20 DB ATTN) FROM Q4 TP4 (2)  ADJUST R44 FOR —16 DBM SIGNAL LEVEL AT TP4 ) 38 ~, EXCITER
0SB ~J | DEVELOPED BY: PROCESSOR BD. CONNECT ANALYZER TO TP5 AND ADJUST R49 FOR —16 DBM RF OUTPUT
IN R44 ® POWER OUT (VSWR WEIGHTED) SIGNAL LEVEL AT EXCITER RF .QUTPUT. SHOULD BE +5 DBM. -
® OVERVOLTAGE (PA CONTROL BD)
RECEIVE MIXER PATH ADJUSTMENT DIODE ———2¢ CURRENT LIMIT
® HIGH/LOW POWER SWITCH INTRODUCE 30 uV Fq AT ANTENNA INPUT (SINGLE TONE) ATTN 0V = NO ATTENUATION
7 ADJUST L7, L8, L11, R6, AND L17 FOR MAX. AGC VOLTS. 5V =20 DB ATTENUATION
+10T > FRAOM CURRENT LIMIT
o OR DVER TEMP SENSOR
*LOW LOGIC LEVEL SELECTS FILTER ON CONTROL BOARD
HIGH LOGIC LEVEL ISOLATES FILTER
ONLY MIXER
PRODUCTS WITHIN PA BAND SELECT FILTERS
ONLY THOSE FREQUENCIES ADMITTED BY THIS RANGE ARE EILTERS (CENEIN =) PROQLILE PERFORM PRESELECTOR
\ FL1,FL2, OR FL3 ARE PASSED PASSED 1.6 TO 32 MHZ BAND PASS FUNCTION
i PA FLTR
2.8 KHZ S 36 KHZ »
9 MHZ 9 MHZ 3 MHZ
—21KHZ T T—— +2.1KHZ 1.6 MHZ 32 MHZ
Lim FLTR = 5.6 KHZ BW ———»
Figure 2. 1A1A6 Mixer PWB, Functional Diagram
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THIS MIXING SCHEME DEMONSTRATION PRESUPPOSES USB MODE SELECTION, 2.182 MHZ Fy, AND MODULATION WITH 1 KHZ. LEVELS IN DBM ARE TYPICAL UNDER THESE CONDITIONS

8.999 MHZ e - 9.001 MHZ 8,999 MHZ 1ST MIXER ADDS 8°7,=2182UsB, 2ND MIXER SUBTRACTS SUPPRESSED _~USBF,
9.001 ELIMINATED BY FL1 LO1TO SSB SIGNAL IF = 75.007 MHZ IF INPUT FROM LO1 TO CARRIER 2.182 2.183
9 MHZ PRODUCE Fo OUTPUT SIGNAL
| 66.008 MHZ SUPPRESSED <
t BANIMHL 77.190 MHZ LSB 2.181
9 MHZ DSB INPUT ASSUMING FOR USB XMISSION, LSB IS 75.007 MHZ FILTER SECTION SELECTS - 75.007 MHZ
MODULATION WITH 1 KHZ SIG. SELECTED AT FILTER OUTPUT 75 MHZ £ 16 KHZ OUTPUT 2.183 MHZ
~16 DBM ~200BM
-16 DBM RECSIG PS5 TP7
T2 T4 PATH o o
Y
u1
44
16 MHZ|  [32 MHZ +5 0BM
- an yz - ‘2’[8 | FLs —Zu HP L—‘LP
a 0 m T2 CR§ FILTER| | FILTER 13 38 FEXCITER
N “\RF QUTPUT
a2 S l - ‘b 2.183 MHZ
. e
+10T 10T : em N\
z W i
L02=+7 DBM LO1=+7 DBM [ c75
SEE TABLE 2 SEE TABLE | i
SECTION 1A1A9 c4s SECTION 1A1A11 i
R47 FOR INJECTION FOR INJECTION 1
ALC FREQUENCIES FREQUENCIES
THRESHOLD & R29 R4g
8+ E 75 MHZ K1 L27 PIN
AMIPCS INJ GAIN ADJ CR30
LO2 RANGE IS @ LO1 RANGE IS
65.9901 MHZ TO N - 76.60 MHZ TO as/a8 36
2 66.0100 MHZ. 105.0 MHZ. AT
A‘LSC AT Fg = 2.182 MHZ, Fo = 2.182 MHZ FUNCTION IN REC CURRENT
L02 = 66.008 MHZ LO1 = 77.19 MHZ MOOE AS PART OF LIMIT
REC PROTECT CKT.
RECEIVE SIGNAL PATH
- SELECTED Fy e 75 MHZ IF SECTION e 9 MHZ IF SECTION
32 MHZ LP 1.6 MHZ HP MIXER INPUT |
FILTER FILTER PROTECT DIDDES
7 ™5 P2
O 9, 2,
2.183 MHZ W
PA FLTR. NO.1 ;;7
PA FLTR.NO.2 & CRS PIN
' DIODE
P L AGC a2
u L2 c4 cs cio p ci4 cis c1g CONTROL CR26
PAEONTRGL 1 JL a1 11 Il SELECTED | 9 MHZIF
LS50 ,) = 1T ’ 17 11 FILTER oUTPUT
1 0O ? N FL4 CR7 .
42 i e i CR1 CR3 108 Y
: c2 G Ls La L7 = = L8 L L9 R L6
3 /;; /;; /_71; fR2 BIAS
PIN ADJ
Lp] X1 DI00E
5/06 AGC - L1 3
CONTROL
AEC c21] _Jcao c18
PROTECT 77190 MHZ | 2.183 MHZ RECEIVE INPUT £25 c2s
CIRCUIT ~2.183 MHZ | SIGNAL IS SUBTRACTED /;; /;; ;; ,—7[;
i) 75.007 MHz | FROM 77.190 MHZ LO 1 F
= : INPUT TO PRODUCE
35 ] 75.007 MHZ 1ST IF, 20 zsk z
LO1 INJUNCTION LEVEL  +708M \ \
L02 INJUNCTION LEVEL  +7D8M DELAYED Lol 413 DELAYED 102
R6 BIAS ADJ. PK FOR BEST SIGNAL OUTPUT (AND). AGC +70BM AGC +708M
77.190 MHZ @
Fo=2.182

Figure 3. 1A1A6 Mixer PWB Transmit and Receive
Signal Path Detail
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can be changed from a nomipal — 14 dBm level with
+8% at pin |G of the PCH, to alevel of —44 dBm with
+1.5% ul the ALC contral input. This ALC control
valtage is developed on the 1A1AZ PA Cantrol PC
Board in response to VEWR, overvaltage, and High/
Low Power Condrol immpuls,

T1 tuenzs the 4 MHz Q1 [ output to the mixer wnd
i peaked For maximum signal level a1 this point,
When propely setup, the signal level gt TP4 should
Le approximately —14 dBm.

Assuming the transmit audio input to be a pure

1 kHz tane, the signal input te U2 at pins 3 and 4
would be 8999 MHz (with FLI salacted). The
LO3Z input at U2-8 would be 66,008 Mz {sec
table 1 section [ALAD. The desired mixer product
is the additive component, or 75.00 MHz. Nate
that the signal still appears in the LSE positian
with respect to the suppressed carrier at this point.
The mixer putput at pin 1 s coupled to Q9 base

by Cd6, Q%9 amplities this 75 MHz output &nd pro-
vides an adjusteble level at the 2nd mixer input.

L7 and L are tuned in the receive mode, and
together with 4 pole coystal filter FL4, they dis-
criminate very sharply aguinst out-gf-band signals
a5 shhown in [igure 4. Note that if LSE operation
were used, that the 06,008 MHz +%001 MHz mixer
output (75009 MHz) would still be within the
band pass of this flter.

The 75.007 MHz input at U1 pins 3 and 4 is mixed
with the LO] inpul to produce the final output
frequency. The LO1 input al Ul-8 is at a frequency
of 77,19 MHz, (Azuin assuming Fa = 2.182 MHz and
no manual HOP switching or programming). Ina
subtractive mixing process with 75.007 MHz, this
would produce an sctupl USB cutput frequency of
2.183 MHz. This mixing scheme is used o provide
maximum suppression of spuriows radiation.

CH2 — CRS5 function m the receive mode to pro-
tect the mixer input. The high and low pass filter
sections gre tuned in the receive mode and function
in the trangmit mode to suppress undesiced energy
glements. K1 cantacts are nermally closed. K1
can be engreized only in the receive mode (see

+1 08 at 5}, and functions as a kigh input signal
level receiver pratection device, In the transmil
mode the high and low pass fillered mixer output
s rotted viaa 5.3 dB atlenuator eircuit to Beoad
band amplitier Gt and Q7. The Q7 output 15 level
controlled by pin diode CR30 at the autput. With
0 wolts at the P1-36 current limit input, CRI0 is
OFTF and will not attenuate the output signal. With
+5Y al this same point, CR30 will be full ON and
attanuate the output signal 20 dB to protect the
outpiet, The transmit signal path output is via T4
and P'E-2E o the PA Control PC Bpard. The nom-
inil cutpiet level is +3 dBm at full rated output.

00E — TYPICAL RESPONSE CUBYVE RIPFLE
75 MHZ 4 POLE FILTER a— 108 Max
5D POINTS
10 DB = FL& 8 KHT
MODEL 171 F
MONDLITHIC INTEGRATED USE (75 MHZ + I KHZ]
——— CAYSTAL FILTER aA
LSE {75 MHZ - 3 KHZI
CAM BE ACCOMMODATED
WITHIN 212 KHZ BANDPASS
3 0B —
a0 06—
50 OBE—
fong
T T | | | | |
74.7 4.4 748 75 MHZ 75,1 752 75.3
75.75 74.85 74,95 75,05 75,15 75.25

Figure 4. FL4 Band Pass Characteristics
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4.2 Receive Function

The receive signal enters the Mixer PC Board at
P1-42, as shown in figure 3. This input is directly
from the antenna/antenna coupler system, and the
band selected PA Filter in the RF-230. There are

no active circuit elements that precede introduction
of the signal at this point. By maintaining very low
losses in these circuits, the need for an RF preampli-
fier has been eliminated. This system provides excel-
lent dynamic range and climinates the need for
tracked tuned circuits at the input.

In the receive mode, K1 is normally energized by
+10R through R65. This valtage biases Q8 on and
completes the K1 ground path. However, if Q5 1s
ON, the bias at Q8 basc will be pulled down to approx-
imately 0.3 Vdc, Q8 will be “switched" OFF, and K1
will open. A receive signal sample is coupled via
C70 to the detector circuit at the base of Q5. Any
RE_ put signal that exceeds a nominal value of
1.4V rms will automatically de-energize K1 to pro-
tect the receiver inpult.

Normally, the receive signal s routed from P1-42,
through the closed contacts of K1, and to the high
and low pass filter sections that precede the input
mixer. The low pass filter section is fixed tuned.
L3 and LS in the high pass filter section are adjust-
ed at 0.8836 MHz and 1,.2338 MHz respectively to
produce the typical response curve shown in figure 5.

Diodes CR2 thri CRS zt the mixer input also serve
to protect the deviee from high signal level inputs.
Any input that tries to exceed the two diode drops
(2 x 0.7V = 1.4VY) would be clamped at 1.4V,

Delayed AGC is zlso used to contrel RF input signal
levels thru Pin diode CR1. This “delayved”™ AGC
voltage will not be present until the AGC level from
the Audic IF board exceeds 3.9 Vdc. CR1 exer-
cises a2 20 dB control range when activated.

Ul is a double balanced diode mixer having an inter-
cepl point of #12 dBm. This wide range mixer in
combination with the delayed AGC controlled Pin
diode attenuator preceding it, provide a signal input
capabilily of more than a volt withoul degradation.
This type mixer also provides outstanding IM (Inter-
Modulation) performance (80 dB for two 5 uV
signals at fo 430 and +60 kHz).

The remainder of this receive signal path circuit
description will presuppose a 2.182 MIz receive
operating frequency, and further assume that the
transmitted signal was modulated with a pure |
kHz note. to produce an actuzl USB receive [re-
quency of 2,183 MHz.

This 2.183 MHz receive Fg input is subtracted
from the 77.190 MHz LOI input to produce an
75.007 MHz 1st IF ousput to FL4. See table I in
section TALALL for Fp vs LOI input detail,

008
=
HPF RESPONSE CURVE
1008 VITH L3 AND LS
PROPERLY TUNED
~2008
-3008 /
mean
~a008 |\ A\
TUNE LS FOR NOTCH AT 1,238 MHZ
g gy
TUNE L2 FOR NOTCH AT 0,8836 MHZ
LJ
[ECLET

1 MHZ

2 MHZ

I MHZ 4 MHZ

Figure 5. HPF Response Curve
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Any other mixer products are sharply discriminated
against by FL4 and its related tuned input and out-
put circuits (see figure 4), L7 and L8 are tuned for
optimum outpul at the speaker. FL4 isa four pole
narrowband (36 kHz) 75 MHz monalithic crystal
filter, and serves to provide a high degree of select-
ivity before any amplification to maintain the wide
dvnamic range and IM capuability established by the
mixer.

The filter output is coupled via CR7 in the receive
mode to QI, the [irst active element in the receive
signal path. This low noise FET amplificr intro-
duces approximately 12 dB of gain at this point to
prevent sensitivity degradation, This output is
coupled via C19 and C23 to 2nd mixer, Q2. De-
layed AGC control is also introduced at this point
using Pin diode CRS8 for a total 36 dB dynamic
control range of the AGC,

2, the 2nd mixer, is a dual gate MOSFET, and
exhibits [M. cross modulation, and isolation
characteristics markably better than bipolar tran-
sistor equivalents. L6, L11, and bias adjustment
potentiometer R, are all adjusted for optimum
gain and signal-to-noise ratio performance. The 66
MHz LOZ2 input at Q2 can be peaked by L17 for
optimum output. For a receiver lreguency of
2.1820 MHz, the LO2 input t¢ Q2, the 2nd mixer,
will be 66,008 MHz (see table 2, section 1A1A9),
which when mixed with the 75.007 MHz Ist 1F
input in a subtractive mixing process, will produce
the desired 8.999 MHz 2nd IF output to the
desired filter,

L6 and €235 actually funclion as a parallel resonant
trap tuned to 9 MHz, and as & consequence present
a high impedance to this frequency and serve asa
low impedance path to ground for any other mixer
components.

The 8.999 MHz IF frequency is routed via CR26
{which 1s forward biased by +10R through R53/
L22)to FL1. Recall that we are assuming USB
operation, and as & consequence. FL1 would be
selected. As previously explained in the transmit
signal path discussion, the LSB filter is used to
receive USB because of the mixing scheme. The
8.999 MHz IF output will be passed by LSB filter
FL1 (see figure 1), and beat with the 9 MHz carrier
frequency on the Audio IF board to detect the
transmitter 1 kHz audio note.

5. MAINTENANCE

The LALAG Mixer PC Board can be mounted on an
extender card to make all test and adjustment points
aecessible for maintenance. Figure 6 identifies all
significant adjustments on the Mixer PC Board.

Always remove power when remaoving or
installing subassemblies for maintenance.

5.1 Tuning Adjustments

It is not necessary to make any of the following
tuning adjustments as part of 2 routine scheduled
maintenance program. These adjustments have
been made at the factory and should not require
reaccomplishment unless components that relate

to the reactive element in question are changed.
Mast of the circuits are tuned in the receive mode,
and as a consequence, should be accomplished first.
Test cquipment items required for receive signal
path adjustments arc shown in Ogure 7,

5.2 High Pass Filter Adjustment

a. With the 1A1A6 PC Board mounted on an
extender card as shown, connect the HF Signal
Generator output directly to TP7 on the mixer.
Remove the 1ATAl or 1A1A2 input filter p.c.
boards.

b. Adjust the HF Signal Generator output to
an unmodulated frequency of 0.8836 MHz
and to a level of 1000uV.

c. Connect the Spectrum Analyvzer to pin | of
UL, the 1st receive mixer, and adjust to display
spectral clements shown in figure 5,

d. Tune L3 for best null 21 this frequency
(0.8836 MHz).

e.  Adjust Signal Generator to 1.2338 MHz and
tune L3 for best null at this frequency.

f.  Repeatsteps d and e,

g.  This completes HPF adjustment. Recon-

figure for normal operation or continue with
adjustment procedure.
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USE FILTER
FL3

OFTIONAL FILTER

FLz
D e
Qres |{3)Te2
. ]
|
AM FILTER
FL3
O
G; }
A9 T R47 Rad
15 MHZ ALC 0S8
GAIN ADJUST THRESHOLD GAIN
ADJUST ADJUST
Figure 6. Mixer Adjustments and Test Points
% = T
@
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/| |te00 o CL=IS
3
Siels —_—
Holofer
B @ 000 :°0Q0k ©@ \ ® ©
@®®@@ Q@ @ 8 0 e eer r|@ X
AF/AUDIO VTVM SPECTRUM ANALYZER Q@ o9 @oevae
HP 410C 0A EQUIVALENT HP 1407 OR EQUIVALENT —)

HF SIGNALGESNERATOR
#P 6068 OR EQUIVANENT

RF MILLIVOLTMETER
BOONTON 92C OF EQUIVALENT

- 00000000

AF.230 SELECT FOWER
0N STLECT USE MODE @ @
SELECT DESIAED CHANNEL w—

Figure 7. 1A1A6 Receive Signal Path Adjustments
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5.3 Receive Tuning and Setup Adjustments

This procedure should be used for all remaining re-

ceiver tuning or setup adjustments on the mixer board.

a. At the RF-230, select any desired channel
frequency. It may be desirable to select the main-
tenance channel (96) so that any desired operating
frequency can be selected directly at the program
board. Use USB mode for this test.

Keying the transceiver while connected to
a signal generator can damage the signal
generator.

b. Connect the Signal Generator to J1, the
RF Input connector to the RF-230.

Note

The signal generator can also be connected
to TP7 as desired.

c.  Adjust the Signal Generator output to the
receive frequency (for USB, this would be approxi-
mately 1 kHz above the selected frequency).

d.  Adjust the generator signal output for an
unmodulated 10 uV output. Adjust IAIA4RS59
for ccw.

AUDIO OSC.
HP-200 OR
EQUIVALENT
e
.
o O

e. Connect the audio voltmeter across the
speaker terminals or at the 600 ohm output to
measure audio output.

f.  Adjust L6, L7, L8, L11, and L17 all for
maximum receiver audio output on the voltmeter.

g.  Adjust R6 (BIAS ADJ) for maximum out-
put.

h. Measure signal to noise ratio and if neces-
sary readjust L11 for optimum noise threshold.

Readjust 1A1A4RS59 as required.

i,  This completes receiver adjustments on the
mixer. Reconfigure for normal operation or con-
tinue with transmit adjustments.

5.4 Transmit Signal Path Adjustments

Test equipment items shown in figure 8 will nor-
mally be required to make 1A1A6 transmit signal
path adjustments.

a. Connect Audio Signal Generator to 600 ohm
ohm transmit audio input.

b. Remove the 1Al A3 p.c. board and, using
masking tape, tape off pin 6 on the PCB. This in
effect, prevents the Power Amplifier from
receiving any input during these next tests.

1L ouMMY LOAC

AF MILLIVOLTMETER
SO0NTON $1C OR ECUIVALENT

®eecO

“ e 0
HP-400F
AUDIO

VOLTMETER
OR EQUIVALENT

WATTMETER 0 OWM 150 WATT

il

OENERAL PURPOSE
LAMPSCN 2GR
EQUIVALENT

Figure 8. 1 A1A6 Transmit Signal Path Adjustments
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m
u

¢.  Use Audio Voltmeter to adjust transmit
audio drive level to 0 dBm.

d.  Terminate RF-230 Qutput in 50 ohm
dummy load.

e. Select any desired test frequency, and select
mode at RF-230 front panel.

e Key transmitter at CW terminal on rear
panel, Using RF millivoltmeter, verify —18 dBm
signal level at IA1AGP1-], the DSB input from the
Processor PC Board,

Note

ALC should be calling for maximum gain
at this point, Verfy by measuring +9.5
Vdc at P1-16. R47 should also be adjust-
ed to produce maximum gain (full cw),

g.  Connect RF Millivoltmeter to TP4 (U2
Mixer input) and adjust R44, the DSB GAIN ADIJ,
for —11 dBm indication at TP4.

h. Adjust Tl for peak output as measured by
YTVM at TP4.

i. Readjust R44 for —11 dBm level at TP4.

- Connect VTVM to TP3, and adjust R49, 75
MHZ GAIN ADIJUST for —19 dBm at this Test
Point.

MNote

Connect ground lead of RF Voltmeter to
PWB ground rather than chassis ground.

_ Unkey transmitter, remove 1A1A1 PC
Board to interrupt transmitter output and provide
access point to forward VSWR in next step.

1. Remaove 1A1A3 Control PC Board and ter-
minate P1-6, the RF Output, in a 50 ohm load.

Leave the tape on LA1A3, pin 6 that was previously

applied. Jumper +10V from the top side of R24
on the 1AlA12 PWB to P1-40, the VSWR FWD
line.

Note

This “counterfeit” VSWR signal at this
point is used to force the ALC system

to a maximum gain reduction condition

to adjust R47, the ALC Threshold control.

m. Key transmitter and measure +1.0 to 1.5
Vdc at the PI1-16 ALC input.

n. Connect RF VTVM at TP4, remove 1A1AD
and 1A1A1] PWBs, and adjust R47 for —34 dBm
{1 25 dB gain reduction from the reference level
previously setup). Reinsert 1A1A9 and 1A1A1]
PWRBs.

0.  Unkey transmitter, remove jumper from
1ATAI2R24 ta P1-40 at 1A1A3, remove masking
tape from 1A1A3PI-6, and reinstall 1A1A1 and
lATAS for normal operation.

p.  This completes all 1A1A6 adjustments.
Reconfigure for normal operation.

55 1A1A6 Input/Output Summary

Figure 9 is a complete input/output summary of all
1ATABP] connections. Many test and adjustment
points are not visible from the card edge. See fig-
ure 6 for a detail drawing of all these points.

B. PARTSLIST

Table 1 lists all 1A1A6 Maintenance Parts. These
parts can be identified in figure 10. Refer to Gen-
eral Information Section for list of manufacturers.

7. SCHEMATIC

Figure 11 is a complete schematic diagram of the
1A1AR Assembly.
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Figure 9. 1ATAG Input/Output Summary
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TABLE 1. 1A1A6 MAINTENANCE PARTS LIST

Mir.

Ref, Desig. Name & Description Code Part No.
IA1AG Mixer PW Board Assembly 14304 | 6628-0650
Cl Capacitor, Fixed, Mica, 91 pF £5%, 500V 14304 | C-0125
C2 Capacitor, Fixed, Mica, 200 pF £35%, 500V 14304 | C-0133
C3 Capacitor, Fixed, Mica, 91 pF £5%, 500V 14304 | CO125
C4 Capacitor, Fixed, Mica, 1300 pF 5%, 500V 14304 | C-0153
Cs Capacitor, Fixed, Mica, 1100 pF =5%, 500V 14304 | C-0133
C6,C7 Not used
C8 Cupacitor, Fixed, Mica, 5600 pF £5%, 300V 14304 | 6628-0660
co9 Capacitor, Fixed, Mica, 1800 pF £5%, 500V 14304 | C-0138
Cl10 Cupacitor, Fixed, Mica. 130 pF £5%, 500V 14304 | C-0129
Cl] Capacitor, Fixed, Mica, 1800 pF =5%, 500V 14304 | C-0158
Cl2 Capacitor, Fixed, Ceramic, .01 uF +20%, 50V 14304 | C-4952
Cl3 Capacitor, Fixed, Micz, 130 pF £35%, 500V Mil type | CMRO4F 13 1JODM

B Capacitor, Fixed, Ceramic, 16 pF £5%, 1000V 14304 | C-6620
C135 Capacitor, Fixed, Mica, 20 pF £55%, 500V Mil type [ CMRO4E200JODM
Cl6 Capacitor, Fixed, Mica. 56 pF 5%, 500V 14304 | C-0120
Cl17 Capacitor, Fixed, Ceramic, .01 uF +20%, 50V 14304 | (-4952
CI8 Capacitor, Fixed, Ceramic. .00] uF £10%, 300V 14304 C-3513
(o 1) Capacitor, Fixed. Mica, 20 pF £5%, 500V Mil type | CMRO4E200J0DM
C20 Capacitor, Fixed, Mica, 68 pF £57%, 500V 14304 | C-0122
C21to C23 | Cazpacitor, Fixed, Ceramic, .01 uF +20%, 50V 14304 | C4952
C24 Not used
C25 Capacitor, Fixed. Ceramic, .01 uF £20%, 50V 14304 | C4952
C26 Capacitor, Fixed, Ceramic, 001 uF £10%, S00V 14304 | C-3513
c27 Capacitor, Fixed, Ceramic, .01 uF +20%, 50V 14304 C-4952
C28 Cazpacitor, Fixed, Ceramic, 16 pF 5%, 1000V 14304 | C-6620
29 Capacitor, Fixed. Mica, 68 pF £5%, 500V 14304 C0122
C30 Capacitor, Fixed, Mica, 33 pF £5%, 500V 14304 | C-O11L3
C31 Capacitor, Fixed, Micz. 82 pF £5%, 500V 14304 | C-0124

32 to C43 | Cupacitor, Fixed, Ceramic, .01 uF +20%, 50V 14304 | C-4952
C44 Capacitor, Fixed, Ceramic, .001 uF =10%, 500V 14304 | C-3513
€45 to C51 | Capacitor, Fixed, Ceramic®,01 uF £10%, S0V 14304 | c4952
C52,C53 Capucitor, Fixed, Ceramic, .00l uF £10%, 500V 14304 -3513
C34, C55 Capacitor, Fixed, Ceramic, .0l uF £20%, SOV 14304 C-4932
C56 Not used
C57 Capacitor, Fixed, Tantalum, 100 uF *10%, 20V 14304 | C-6454
C58 Capacitor, Fixed, Ceramic, .| uF +80-20¢%, 50V 14304 | C-3202
C39 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 C4952
C60 Capacitor, Fixed, Tantalum, 47 uF £20%, 20V 14304 | C-6452
Col Capacitor, Fixed, Mica, 20 pF £3%, 500V 14304 | C-0108
C62 Capacitor, Fixed, Mica, 10 pF 5%, 500V 14304 | C-0104
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TABLE 1. 1A1A6 MAINTENANCE PARTS LIST (Continued}
Mfr.
Ref. Desig, Name & Description Caode Part No.
C63 Capacitor, Fixed, Mica, 5 pF £5%, 500V 14304 | C-0103
C64 to C67 | Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 | C-4952
C68 Capacitor, Fixed, Ceramic, .1 uF +80-20%, S0V 14304 | C-3202
a9 Capacitor, Fixed, Ceramic, 10 pF £5%, 1000V 14304 [ C4741
C70 Capacitor, Fixed, Ceramic, 18 pF £5%, 1000V 14304 [ C=3744
C7i Capacitor, Fixed, Tantalum, 2.2 uF 200, 20V 14304 | C-bdd4
c72 Capacitor, Fixed, Mica, 470 pFF 2%, 500V 14304 | C-2496
C73 Capacitor, Fixed, Ceramic, .1 uF +80-20%, 50V 14304 | C-3202
C74, C75 Cupacitor, Fixed, Ceramic, .01 uF =20%, 50V 14304 | 2952
C76 Capacitor, Fixed, Ceramic, .| ulF +80-20%, 50V 143058 | C-3202
C77 Cupacitor, Fixed, Mica, 43 pF £5%, S00V 14304 | C-0116
C78 Capacitor, Fixed, Mica, 820 pF £27%, 300V 14304 | C-2503
C79 Capacitor, Fixed, Ceramic, 22 pF £ 3% 14304 | C-4746
C80 Capacitor, Fixed, Ceramic, .01 uF +20% 14304 | (4952
CR1 Diode, Pin, HP-3080 14304 [ CR-0244
CR2 to CR5 | Diode, Signal, 1N4933 14304 | CR-0282
CR&, CRY Diode, Pin, MPN3401 14304 | CR-O746
CRS§ Diode, Pin, HP3080 14304 | CR-0294
CR9to CR22| Diode, Signal, 1N4454 14304 CR-0705
CR23 Diode, Pin, MPN3401 14304 | CR-0746
CR24-CR26 | Diode, Signal, 1N4434 14304 | CR-0705
CR27 Diode, Rectifies, IN4004 14304 | CR-0725
CR28, CR29| Diode, Signal, IN4454 14304 CR-0705
CR30 Diode, Pin, HP3080 14304 | CR-0294
CR31 Diode, Rectifier, IN4004 14304 | CR-0723
CR32 Diode, Rectifier, | N40O4 [ 14304 CR-0725
FL1 Filter, 9 MHz, LSB 14304 | FL-0136
FL2 Filter, 9 MHz, USB 14304 | FL-0135
FL3 Filter, 9 MHz, AM 14304 | 6628-0672
FL4 Filter, 75 MHz 14304 | 6628-0671]
Kl Relay, 12V, DPDT 14304 | K-0118
B2 Choke, RF, ,33 uH 14304 | L-0033
L3 Inductor, Variable, 5.1 uH 14304 | L-0722
L4 Choke, RF, 470 uH 14304 | L-0648
L5 Inductar, Variable, 8.3 uH 14304 | [-0724
L6 Inductor, Varizble, 10 uH 14304 [ L-0725
L7, L8 Inductor, Variable, .3 uH 14304 | L-0256
L9,LI0 Choke, RF, 10 uH 14304 | L-0628
L1l Inductor, Variable, .3 ull 14304 | L-0256
L12 Choke, RF, 10 uH 14304 | L-0628
L13 Choke, RF, 220 uH 14304 | L-0644
L14 Choke, RF, 56 uH 14304 | L-0637
L15 Choke, RF, 22 uH 14304 | L0632
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TABLE 1. 1TA1A6 MAINTENANCE PARTS LIST {Continued}
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Ref. Desig, Mame & Description Code Part Nao.
Lia Choke, RF, .47 uld 14304 L-0612
L7 [nductar, Variable, 3 uH 14304 L-025h
L18 Choke, RF, 100 uH 14304 L-Dicah
L19,L20 Choke, BRF, 4.7 uH 14304 L-0624
L20 Choke, RF, 36 uH i£3043 LOa3T
L2 Choke, RF, 8.2 ul 14304 L0627
173 Cheke, RF, 220 uH 14304 | L-0644
L23 Choke, BF, 15 ull 14304 L-0630
L24 Choke, RF, 100 uld 14304 L-0é&40
L2526 Choke, RF, 3.9 ul 14304 L-0e23
L27 Chaoke, RF_ 470 uH 14304 L-1a48
L8 Choke, RF, 100 ul] 14304 L-D640
Q1 Transistor, NP, 2N5486 14304 | 0374
2 Transistar, Dual Gate, 3N157 14304 QU301 87-000
23, 04 Tranststar, NPN, 2N4124 (4304 | C-0383
3 Transistar. NPN, Darlington, MFS-A13 304 20076
o Transistor, NI'N, 2N5179 [ 430 -0394
Q7 Transister, NPN, 2ZN3 866 (4304 | Q0397
CHE Transistor, NPN, 2N4124 14304 | Q0385
Ly Transistaor, NPN, 2ZN3179 14104 | Q-0390
L 1] Transistar, PNP, 2N41 26 (4304 | Q-0386
Q11 Transistor, Dual Gate, 3NIE7 14304 | QO3-187-000
QI2to Q15 | Transistor, NPN, 24124 14304 {30385
Rl Fesistor, Fixed, Compasition, 120 ohm £5%, 1/4W | Mil type | RCROTG121IM
R2, R3 Resistor, Fixed, Campaosition, 220 ohm £5%, 1AW | Mil type | RCROTGZ21IM
R Mot used
R3 Resistor, Fixed, Composition, 47K £3%, 1/4W Mil type | RCROTG473IM
R& Fesistor, Variable, 30K 14304 | R-223)
BT Resistor, Fixed, Compasitian, 27K £5%, 1/4W Mil type | RCROTG273IM
RE Mot used
i Fesistor, Fixed, Composition, [20K 5% 1/4W Mil type | RCROTG] 241M
Ei10 Resistor, Fixed, Compasition, 8k *5%, 1/4W Mil type | RCROTGOB3IM
Rl Rasistor, Fixed, Compasttian, 390 ahm £5%, 1/4W | Mil type | RCROTGIS1IM
R12 Resistor, Fixed, Composition, 150 olun £5%, 1/4W | Mil type | RCROTG151IM
Riz Ri4 Resistor, Fixed, Camposition. 820 ohm £3%, [/4W | Mil type | RCROTGEZ1IM
Ri5 esistor, Fixed, Composition, 470 ohm =5%, 1/4W | Mil type | RCROYG4T1IM
Rla Resistor, Fixed. Camposition, 680 ohm £ 5%, 1/4W | Mil type | RCROTGAE 1M
Ri7, R18 Resistor, Fixed, Composition, 47K £3%, 1/4W Mil type | RCROTGAT3IM
R1g Resistor, Fixed, Composition, 820 ehm £5%, 1/4W | Mil type | RCROTGE21IM
R20 Fesistor, Fixed, Compasitian, 680 ohm £5%, 1/4W | Mil type | RCROTGEE1LIM
R2Z1, R22 Resistor, Fixed, Composition, 47K £3%, 1/4W Mil type | RCROTGA73IM
R23 Resistor, Fixed, Compasition, 820 ohm £ 5%, 1/4W | Mil type | RCROTGE2ZLIM
F.24 Resistor, Fixed, Composition, 680 ohm 25%, 1/4W | Mil type | RCROTGSB1IM
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TABLE 1. TATA6 MAINTENANCE PARTS LIST (Continued]
Mir.
Ref. Desig, Name & Description Cade Part No.
R25 R26 Resistar, Fixed, Composition, 47K 5%, 1/4W Mil type | RCROTG473IM
R27 Resistor, Fixed, Composition, 100 chm 5%, 1/4W | Mil type | RCROTGIO1IM
R28 Resistor, Fixed, Composition, 330 ohm *5%, 1/4W [Mil type | RCROTG331IM
R29 Resistor, Fixed, Composition, 220 ohm 5%, 1/4W [Mil type | RCROTG221IM
R30, R31 Resistor, Fixed, Composition, 470 ohm 5%, [/4W [Mil type | RCROTG4T1IM
R32 Resistor, Fixed, Compositian, 2,2K 5%, 1/4W Mil type | RCRO7G222IM
R33 Resistor, Fixed, Composition, 220 ochm 5%, 1/4W [Mil type | RCROTG221IM
R34 Resistor, Fixed, Composition, 100 ohm 5%, 1/4W |Mil type | RCRO7G101IM
R33 Resistor, Fixed, Composition, 3.9K 3%, 1/4W Mil type | RCRO7G392M
R36 Resistor, Fixed, Composition, 56 ohm £5%, 1/4W | Mil type | RCRO7G560JM
R37 Resistor, Fixed, Composition, 330 ohm £5%, [/4W |Mil type | RCRO7G331JM
R38 Resistor, Fixed, Composition, 820 ohm 5%, 1/4W [ Mil type | RCRO7GB21IM
R39 Resistor, Fixed, Composition, 750 ohm 5%, 1/4W |Mil type | RCRO7G7S1IM
R40 Resistor, Fixed, Composition, 15K ®35%, 1/4W Mil type | RCRO7G153IM
R4i Resistor, Fixed, Composition, 5.6K 5%, 1/4W Mil type | RCRO7GS62JM
R42 Resistor, Fixed, Composition, 1.5K *5%, 1/4W Mil type | RCROTG152IM
R43 Resistar, Fixed, Composition, 470 ohm ®35%, 1/4W | Mil tvpe | RCROTG471IM
R44 Resistor, Variable, 100 obim 14304 R-2203
R45 Resistor, Fixed, Composition, 33K *5%, 1/4W Mil type | RCROTG333IM
R46 Resistor, Fixed, Composition, 390 ohm +5%, 1/4W | Mil type | RCROTG391IM
R47 Resistor, Variable, SOK 14304 |R-2212
R48 Resistor, Fixed, Composition, 4, 7K £55, 1/4W Mil type | RCROTG4T2IM
R49 Resistor, Variable, 100 ohm 14304 | R-2203
R50 Resistor, Fixed, Compaosition, 100 ohm *5%, 1/4W [ Mil type | RCROTGI101IM
R31 Resistor, Fixed, Composition, 15K 3%, 1/4W Mil type | RCROTGL53IM
R52 Resistor, Fixed, Composition, 910 chm +5%, 1/4W |Mil type [ RCROTG911IM
R53 Resistor, Fixed, Composition, 750 chm £5%, 1/4W [Mil type | RCROTG751IM
R54 Resistor, Fixed, Composition, 820 ohm £5%, 1/4W | Mil type | RCROTGE21IM
R55 Not used
R56 Resistor, Fixed. Composition, 4,7M +5%, 1/4W Mi! type | RCRO7G475IM
RS7 Resistor, Fixed, Composition, 2.2K 5%, 1/4W Mil type | RCRO7G222IM
R58, R39 Resistor, Fixed, Composition, 15 ohm £3%, 1/4W | Mil type | RCRO7G] 50IM
R&60 Resistor, Fixed, Compasition, 68 ohm 3%, 1/4W | Mil type | RCRO7G680IM
RG1, R62 Resistor, Fixed. Composition, 820 ohm £5%, 1/4W [Mil type | RCROTGE21IM
R63 Resistor, Fixed, Campaosition, 68 ohm 3%, 1/4W | Mil type | RCROTG6B0IM
R64 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil type | RCRO7G102IM
R63 Resistor, Fixed, Composition, 10K £3%, |/4W Mil type | RCRO7G103JM
RGO Resistor, Fixed, Composition, 4.7 ohm £5%, 1/4W | Mil type | RCROTG4RTIM
RG7 Resistor, Fixed, Composition, | meg £3%, 1/4W Mil type | RCROTGIOSIM
TI Transformer, 9 MHz 14304 |919-1319
T2to T4 Transformer, Trifilar, Toreid 14304 |919-1280
TP Test Point, Brown 14304 | 3.0071
T2 Test Point, Red 14304 | J-0066
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TABLE 1. 1A1A6 MAINTENANCE PARTS LIST (Continued)
Mfr.
Ref. Desig. Name & Description Code Part No.
TP3 Not used
TP4 Test Point, Yellow 14304 | J-0070
TP5 Test Point, Green 14304 | J-0068
TP6 Test Point, Blue 14304 J-0393
TP7 Test Point, Violet 14304 | J-0073
Ul, U2 Mixer, Doubly Balanced 14304 | 6628-0666
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L19 AND R46 LOCATED ON CIRCUIT SIDE OF BOARD BENEATH C79 AND C80, RESPECTIVELY.

Figure 10. 1A1A6 Mixer PC Board Component Locations
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Figure 11. 1A1A6 Mixer PC Board Schematic Diagram
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UNIT INSTRUCTIONS

MANUAL INPUT CONTROL
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PROGRAM BOARDS

1. GENERAL DESCRIPTION

Program Board Assemblies 1A1A7, and optionally
IATAS, function as the radio control interface
between front panel control inputs, and manual
channelization control elements. These boards
also contain the EAROM (Electrically Alterable
Read Only Memory) information storage elements
and the related logic control interface required to
operate and protect the radio automatically in
response to simple operitor inputs.

In the standard RF-230 configuration, the radio is sup-
plied with one program board in the 1A1A7 position.
This board provides channel information storage cap-
ability for up to 32 simplex channels, or optionally,
16 duplex channels, Installing an additional board

in the 1A1AS position automatically provides for

64 simplex or 32 duplex channels. Channelization
capability can be expanded to 96 simplex channels,
or a combination of simplex and duplex channels.
Either board may be installed in either position. In
the event both boards are configured for the same
channel blocks, 1A1A7 will exercise priority.

2. TECHNICAL CHARACTERISTICS
Power Inputs:
+10V From 1A1A12, channel change
regulator pe board.

Control Inputs:

7 bits binary  From Front Panel Channel Switch
(0-—-127) or external

DIS IN From IATA7 for pricerity control
PSU IN

+10T From 1A1A12 forduplex function

Control Outputs:

22 Bits BCD To Synthesizer Frequency
Bus
3 Buts Binary To Mode Bus

Keyline Enable Disable Gnd Signal

Program in Progress To 1A1AILZ, Channel Change
Regulator

To 1)3 Options

1 bit to BPF decoding

Mode Inhibit Out
Internal Bypass

HOP 1 bit to HOP Bus
MIO Mode Inhibit out to disable
front panel mode switch.
1 Optional bits for special appli-
cations.
2 Optional bits for special appli-

cations.

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE DESCRIPTION
CR1-CR4 IN4454 Diode, SI

Q1, Q2 2N4124 Transistor, NPN

Q3, Q4 IN4126 Transistor, PNP

Qs IN3644 Transistor, PNP

Q6 IN4126 Transistor, PNP

vl u2 NCR-2051 EAROM, 32X 16
U3l-us MMBOC97 Hex TrisState Buffers

u9e CD4017AE | Decade Counter

v10 CD4060AE | Clock Oscillator

Uil CD405IBE | 8-1 Multiplexer

vi2 CAS35CE Timer

Ui CD40BIBE | Quad 2-Input AND Gares
vis CD4073BE | Triple 3<Input OR Gares
v1s CD4011AE | Quad 2-Input NAND Gares
v16~U18 CD4001IAE | Quad 2-Input NOR Gates
VR1 IN5236 Zener Diode, 7.5V

VR2 INT4TA Zener Diode, 3.6V

4. CIRCUIT DESCRIPTION

All mode and frequency control signals generated
within the RF-230 transceiver originate in, or are
controlled through the 1AJA7 and/or IA1AS8
Program Boards. Figure | is a simplified overall
diagram of these boards (they are identical except
for customer installed programming jumpers).
While most minor circuit components (i.e., pull-up
resistors etc.) have been omitted to facilitate
clarity, all major functional elements are included
such that logic functions can be traced through the
circuit if desired.

EAROMS Ul and U2 require —24 Vdc as the Vee
supply. This requirement has been satisfied by
using a unique on-board supply. The fixed pulse
width output of timer U12 is used to clock QF
base on and off. Interrupting the current flow
through L3/QS5, and rectifying the negative pulse
energy levels stored in L3 provides the negative
supply voltage. CR3 rectifies the negative pulses
and C35, €6, and L2 function as & “'pi’’ type output
filter, R64 provides an adjustable feedback source
to control the Ul2 pulse repetition frequency out-
put, and as a consequence. control the <24 Vdc

output to within £ 1 Vde.
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EAROM furnction control is accomplsihed at the
C1/C2 inputs in accordance with the following
truth table:

Cl C2 EAROM FUNCTION
0 0 Write
0 | Erase
1 0 Read
1 1 Hold

These control functions are generated by program
sequencer U9, A typical programming sequence
would be as tollows.

With the channel to be programmed selected af the
front panel. the 4 least significant bits of the 7 bit
binary code are present at the AO through A4
“address’ inputs of the EAROMS to activate the
desired “address”. For simplex operation in i

< =mdard 32 channel unit, a jumper would be
testalled to connect the CH24 data bit to the A4
input of both EAROMS. Reter to tazble 1, the
Control Panel PC Board 7-bit binary output table,
Forany channel, 0 — 32, the associated EAROM
address would be activated.

For duplex operation scparate [requencies are used
for both receive znd transmit: 16 channels would
be used for transmit. and 16 for receive. By instal-
ling a jumper in the DUPLEX position, and leaving
the SIMPLEX position open, the 10T signal is
substituted for the CH2% data bit. Using this
“eounterteit” C124 signal it should be obvious,
refering to table 1, that if channel 1 were selected
at the front panel, and the set keved (+10T acti-
vated), the address code present at the EAROMS
would be as follows: {Both receive and transmit
address inputs are shown.)

A4 [A3 | A2 [A] |AD

- REC MODE ag|l0|]0}|0]I
XMIT MODE 4 S A ¢ O

This demonstrates how EAROM addresses are
dedicated for duplex operating in a basic 32
EAROM address radio. The 3 least (4 in duplex)
significant channel bits tell what position in the
EAROM to access. The 3 most significant bits are
decoded ta provide for where these “EAROM slots”
are placed in the 0 - 96 channel range. 1f a second
bourd were installed in the TATAS position, the
board must be programmed 1o recogrize different
address codes than the LATAT board. This is
accomplished by programming jumpers at the Ul
8-1 Multiplexer output as discussed in the following
paragraphs.

12

Ul uses only the three most significant channel
select character bits, (CH26, CH23, and CH24), 1o
decode bund information as shiown in the accomp-
anying table:

CHANNELS CH26 | CH2S | CH2%

0— 15 0 0 0
16— 31 0 ] i
32 -47 0 | 0
48 - 63 0 ] |
64 — 79 | ] 0
80 — 95 | 0 1
a6 — 111 1 | 0
112127 I ] 1

This decoded band information is used, via pro-
gramming jumpers, to control Ul and U2. Asun
example. it a programming jumper were installed

at the “07 decode output of U1, and if channel 8
were selected (or any channel 0 = 15), thena "1"
logic level would be present at the Ul and U2 “CS"
(Chip Select) inputs, With a 1™ as the CS input,
EAROMS Ul and U2 sre sctivated. With 2 0™ at
these CS inputs Ul and U2 are deactivated. In the
deactivated state all EAROM outputs are open,

With this information. it should be obvious that
several programming oplions are open. Asan
example. it is not necessary to start channelization
assignments with channel 1 and (o progress sequent-
tally until all channels are used. 1t might be exped-
ient to use channel numbers from any of the groups
shown in the table.

Nate, however, that channel 95 is the Righest chan-
nel option available. There are no decoded band
jumper options for channels 96 — 111, or for 112 —
127. If channel 96 is selected, for example,

the CS input to both, Ul and U2 would be at a

Logic “0™ and the EAROM outputs would be open.
Refer Lo fgure | and notice that the UI7-4 outputs
terminates in a inmper ontion laheled "96", By
selecting channel 97 at the front panel, the EAROMS
are deactivated, and a "'0"" logic is placed on U3 through
U7 10 activate program board frequency select
switches can be used directly for maintenance
functions to manually select any desired frequency
and control combination without secessity of first
entering the information into memory.

Note
No rechannel pulses dre generaled when
changing freguencies unless the channel is
changed. This isimportant to remember
when using options that require this pulse.
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It is alsp important to be aware of the “priority™
gystem functioning between the 1A1AT and 1A AR
baards when making programming decisions. Reler
to figure 1 and nete DIS OUT and DS [N control
lines leave and enter the program hoard at pins

Pi-J and H respectively. The DIS QUT cantrol
function from 1ATAT is connected ta the IS [N
function of LATAE The IS OUT function from
1ALAS 5 not connected to 1ALAT. This system is
used to effect a “priofty” system. With a lagic
“17at pin Hol TATAS, the U] -8 INHIBIT func-
tion &5 pctivated and the 81 Multiplexer is OFF,
As 1 conseguence, if both the |ATAY and 1ALAR
boards are selected for the same channcl blocks, the
| ATAT instructions will have peioricy, This 5 an
incarrecl channel block selection, hut with the
priority system, there is no caonflict.

Figure 215 an EAROM Operation Flow Chart, and
demanstrates the sequence of events as they relate
I ock periods at the EARDMS. The U0 clock
outpul te U and U2 is gpproximately 128 Hz;
the clock outpuat fo program sequencer U9 i
approximately 4 Hz, The EAROM channeliza-
tion programiming procedure is given in the BF-
230 General Information Seclion covering Installa-
tion,

5. MAINTENAMCE/ADJUSTMENTS

IATAT and 1ALAS PC Doard Assemblies can be
tested and adjusted in the RF-230 Trznsceiver by
using the PC Board extender supplied as part of the
maintenance repair kit

Always remove power when cemaving ar
installing PC Board Assemblies.
61 —24 Vdc Adjustment

4,  Remaove system power by selecting POWER
OFF at the RF-230 front panel.

b, Remove RF-230 top cover to expose
I1ATAT LALAS PC Board Assemblics.

.  Remove desired PC Board Assembly using
extractor furnizshed with radio.

EARDM DPEAATION FLOW CHART

TURN OFF LIGHT
ENAGLE MID & MODE
TURN ON SEQUEMCE CLOCK

STATEQ

N

15 PROGRAM 5% CLOSED

THISSTATE ACCOMPLIEHES
“OEBOUNCE", AND HELPS
ELIMINATE ACCIDENTAL

PROGRAMMING,

WO

IS PROGRAM 5W CLOSED

STATE 1

TURN ON LIGHT

TURN DN MIO
STATE 2 TURN OFF MODE

TURN 0N SEQ ELOCK

CH CHG REG
STATE 3 | ERASE LOCATION ]
states [ READ LOCATION |

TURN ON U3 - U7 BUFFERS

STATES | WRITE LocaTioN
STATEG | READ LOCATION |
STATE? | RAEAD LOCATION i
STATEE | READ LOCATION |
STATE 8 | READ LOCATION |

v

Figure 2. EAROM Operation Flow Chart
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d.,  Ipstall pe baacd on board extender and
reinstall i radio.

& Select POWER ON,

13

f.  Use calibrated ¥OM and measure —24 Vdc
(X1 Wde) at pin 24 of UL and U2 1§ within toler
ance, reverse procedure to return to nomma apar-
ating configeration. If nat within talerance, lacute
R4 using componant location diageam in figure 3,
and use small flat-klade screwdriver to adjust volt-
age o —24 Yde, This completes adjustment.

MNote

If an oscilloscope is used to make this
check/adjustment, a high apple content
will be evident. This is & normal con-
dition with the pulse rectifier circuit
employed.

5.2 Maintenance Channal Programming

Install jumpee to 946" if a direct select
maintenance channel is desired. With a jumper to
Of as shown in figure 1, by salecring channel 96 at
the front panel, feequency szlect switches 58 thru
513, and control switches 51 through 55 and

514 are connected directly {thru tri-state buffers)
to synthesizer Mrequency control circuit elements
and EAROMS are deactivated. By using this
featwrs, any desired frequency can be selected
without first entering the informaiion in memory.
BCD control putpists can be checked at the card
edpe conmector with the boerd on an extender
card.

5.3 Card Edpga Connector Inputs/Outputs

Figure 2 summarizes, card edge connections and
test point or other significant physical board detail
a5 viewed from the top.

6. PARTS LIST

Table 2 contains parts list information for these
boards. Figurs 4 isacomponent location diagram of
the 1AIAT/ LALARPC Board, Refer to the General
Information section for bst of manulfacturers.

7. SCHEMATICS

Figure 5 is 2 complete schematic diagram of these
assemblies.
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TABLE 2. 1A1A7/1A1A8 MAINTENANCE PARTS LIST

Mfr.
Ref, Desig, Name & Dascription Cade Part No.
TATAT & Program PW Board Assembly 14304 | 66280750
TAIAS8
Cl Capacitor, Fixed. Tantalum, 47 ul’, 35V 14304 | C23.0002-117
C2 Capacitor, Fixed, Tantalum, 3.3 uF £10%, L5V 14304 | C-3101
C3 Capacitor, Fixed, Tantalum, 15 uF £10%, 20V 14304 | C.3103
C4 Capacitor. Fixed. Tantalum, 47 uF, 35V 13304 | C25.0002-117
C5 Not wsed
Cé Capacitar, Fixed, Ceramic, .47 uF, +80-20%, 50V 14304 | C11-0005-474
Cc7 Capacitor, Fixed, Mica, 1000 pF 5%, 500V 14304 c-0152
Ca Capacitor, Fixed, Ceranuc, 470 pF £ 205, 500V 14304 C-3508
9 Capacitor, Fixed, Ceramic, .| uF +80-20%, 50V 14304 | C-3202
Clo Capacitor, Fixed, Tantalem, 100 wF £10%, 20V 14304 | Co454
Cl] Capacitor, Fixed, Ceramic, .01 uF +60-40%, |50V 14304 C-0063
C12,C13 Capacitor, Fixed, Ceramic, 001 ulF +20%. 500V 14304 | C.0001
Cl4 Capacitor, Fixed, Mica, 200 pF 14304 | C-0132
CRI, CR2 Diode, Signal, IN334 14304 | CR-0705
CR3 Diode, Fust Recovery, 1N4933 14304 | CR-D220
CR4 Diode, Signal, ING#454 14304 | CR-0705
DS LE.D., Red 14304 | 919-4314
L1, L2 Choke, RF, 47 uF £5% 12304 | L-0060
L3 Induccor, Toroidal 14304 | 66280768
Q1,02 Transistor, NPN, 2ZN4123 14304 Q-0383
Q3,04 Transistor, PNP, 2N& |26 14304 Q0386
Qs Transistor, PNP, 2N2905A 14304 Q12-2905-000
Q6 Transistor, PNP. 2N4126 14304 Q0386
R1 to R44 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type| RCROTGA73IM
R45 to R52 | Resistor, Fixed, Composition, I Meg =5%, 1/4W Mil type| RCROTG105IM
R33, R34 Resistor, Fixed, Composition, [5K $55%, 1/4W Mil type| RCROTG1IS3IM
R35 to R57 | Resistor, Fixed, Composition, 2.2K 5%, 1/4W Mil type| RCROTG222IM
RSS Resistor, Fixed, Composition. 27K 56, 1/4W Mil type| RCROPG273IM
RS9 Resistor, Fixed, Composition, 22K +3%. 1/4W Mil type| RCROTG223IM
R60 Resistor, Fixed, Composition. 330 chm = 5%, 1/4W | Mil type| RCROTG33 1M
R61 Resistor, Fixed, Composition, 4.7K 5%, |/4W Mil type| RCROTG472IM
R62 Resistor, Fixed, Composition, 680 ohm 2 5%, 1/daW | Mil iype| RCROTGGE1IM
R63 Resistor, Fixed, Film, 825 ohms 21%, 1/8W Mil type| RNRSSCBISOFM
R64 Resistor, Variable, 200 ohms 14304 R-2223
R635 Resistor, Fixed, Film, 8.25K = |7, 1/8W Mil type| RNRSSC8251FM
R66 Resistor, Fixed, Composition, 47K 1 3%, 1/aw Mil type| RCROTG473IM
R67 Regstor, Fixed, Composition, | Meg £ 8%, | /4w Mil type{ RCRO7GI0SIM
R68 Resistor, Fixed, Composition, 470 ohm 25%, 1/4W | Mil type| RCROTGAT1IM
R69, R70 Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type| RCROTGI03IM
R71 Resistor, Fixed, Composition, 470 ohm = 5%, [/4W | Mil type| RCRO7G471IM
R72 Resistor, Fixed, Composition, 2.2K = 5%, 1/4W Mil type| RCRD7G222IM
R73 Resistor, Fixed, Composition, 47K £ 5%, 1/4W Mil tvpe| RCROTIGATIIM
S1 10 S6 Switch, Dip, Side Actuated 14304 | 6628-0760
s7 Switch, Pushbutton, Red 14304 | S.0239
S8 Switch, Thumbwheel 14304 | 6628077




PROGRAM BOARDS

TABLE 2. 1A1A7/1A1A8 MAINTENANCE PARTS LIST (Continued)

)
U

Mfr.
Ref. Desig. Name & Description Code Part Number
S9 to S12 Switch, Thumbwheel 14304 6628-0772
S13 Switch, Thumbwheel 14304 6628-0774
S14 Switch, Thumbwheel 14304 6628-0773
U1, U2 Integrated Circuit, 512 bit Electrically Alterable 14304 1C-0401
Read Only Memory, 2051
U3 to U8 Integrated Circuit, Hex Tri-state Non-Inverting Buffer, 14304 IC-0400
MMB80C97
U9 Integrated Circuit, Decade Counter, CD4017AE 14304 1C-0139
ulo0 Integrated Circuit, Binary Counter/Divider and Oscillator, 14304 IC-0385
CD4050AE
Ull Integrated Circuit, 8 to 1 Multiplexer, CD4051BE 14304 1C-0041
Ul12 Integrated Circuit, Timer, CA555CE 14304 1C-0295
Ul13 Integrated Circuit, Quad 2-Input AND Gate, CD4081BE 14304 IC-0393
Ul4 Integrated Circuit, Triple 3-Input OR Gate, CD4075BE 14304 IC-0391
UlS Integrated Circuit, Quad 2-Input NAND Gate, CD4011AE 14304 IC-0135
Ul6toUl8| Integrated Circuit, Quad 2-Input NOR Gate, CD4001AE 14304 I1C-0135
VR1 Diode, Zener, 7.5V *10%, 1N5236 14304 CR-0215
VR2 Diode, Zener, 3.6V * 5%, IN747A 14304 CR-0731
§1-S6
EXE R O
59 s10 S si2 si3 sia |- DQ -
= ,"v— B CETE &
B 3 5 [ C3 3G
MK be B
% IUH} 1 us E]
=7 ST '
e E¢

(R72 2 2,2 NOT
S-2aN FOS CLARTYY)

iz

At

NOTES: 1.

u2

o,

i

42
[ =8

(g r(|
L
——

(Ewa)-

66280765

FOR COMPLETE REFERENCE, PREFIX ALL DESIGNATORS WITH 1A1A7. !
2, INSTALL PROGRAM JUMPER TO ENABLE DESIRED CHANNEL BLOCK. IF BOARD IN QUESTION IS TO BE PRO

= &8

SEE NOTE 2

GRAMMED WITH CHANNEL 0- 15 INFORMATION, INSTALL JUMPER AT "0", IF FOR 0 - 31, INSTALL AT BOTH
0" AND 16", IF FOR 32 - 63, INSTALL AT 32" ETC.

Figure 4. 1A1A7/1A1A8 Component Locations
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Figure 5, 1ALA7/1ALASB Schematic Diagram, 6628-9075
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UNIT INSTRUCTIONS

100 KHZ BCD

1MHZ B8CD

10 MHZ BCD

BYPASS
EXT
+10R

100 HZ
FROM
FREQ STD

100 HZ
FREQ
SET

1 KHZ
FREQ
SET

HOP

+10vV
LO/HI POWER
10
i
> >2
P/0 U3,U10, u13 BPF
UI,U12,U18 88IT 15y 91 | seLecT
DECODE PRIOTITY COOE
LOGIC ENCODER
134
>20
) U9
1= FREQ HIGH 3 u L5
0= FREQ LOW
HI Z = FREQ OK
TP
AR2 01,02,03,Y1,05
us LooP Ltozout
TO MIXER
65.9901 MHZ

[} ¢ > FLTR
DET f L6

T ANALOG

T0
66.0100 MHZ

BUFFER TOCMOS
uz-u?
+10.100 a6

70 9901
65 MHZ
o-sn 1-+ho00 REFIN
-10 0BM

4
ut RN 5 HOPOUT

<4 = HIGH TO LO1

HOP CONTROL UNCHANGED IF 2 4
HOP CONTROL INVERTED IF < 4
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1. GENERAL DESCRIPTION

1O No. 2 generates the 66 MHz injection signal
used at the 1ATAS Mixer to convert the 9 Mllz
transmit input to the 75 MHz Intermediate Fre-
quency. or in the receive made, to convert the 75
MHz IF input toa 9 Mz IF. The LO No. 2
assembly uses 100 Hz and 1 KHz BCD input infor-
matien. HOP (spur evasion technigue) control
information is also used to shift the output L0 kIl

BPF (Band Pass Frequency) Select Control signals
are also generated on the LO Na. 2 assembly. This
funiction is accomplished automatically in response
to BCD frequency contral inputs. This section also
incorporates a priority encoder system to aulo-
matically select BYPASS mode in response to con-
trol inputs.

2. TECHNICAL CHARACTERISTICS

Power Inputs:
+10 Vde
+10R

P1-18
P1-19

Signal Inputs —10 dBm :
63 MHz REF P1-9
100 Hz REF 1142

From [ATAID
From 1A1A1Q

Signal Outputs +7 dBm:
LO No, 2(66 Mllz) P12 To lAlAG
Control [nputs:
BPF Cantral Inputs
BYPASS Control
100 Hz Freq. Contrel
| klz Freq. Control
HOP

From 1ATAG/1ATAS
INT. EXT., +10R

From JATA7/1ALAS
From TALAT/TATAS
From JALAT/IALAS

Control Qutputs:
BPF Select Control, 3-Bit
LO/H] Pawer Control
QO/L (Out of Lock) =0

LO NO. 2
REF. DESIG, TYPE DESCRIPTION
Q1,02 INS124 ‘Transistor, NPN
Q3 MPS2369 Transistor, NPN
Q4 2N31563 Transistor, NPN
Qs MPS-A13 Transistor, Darlington, NPN
Q6 2NA124 Transistor, NPN
Ut CDS001AE | Quad 2-Inpuc NOR
U2, Us CD3029AE | Presettable Up/ Down

Counter
U4 CD4024AE | 7 Stage Binary Counler
U5 CD40926BF | Gated ]-K Master Slave
Flip-Flop

us CD4082BE | Dual 4-Input AND Gates
uz CD40!1AE | Quad Z-Input NAND Gares
us CD4046AE | Phase Locked Loop
uo, Uit CD40TI1BE | Quad Z-daput OR Gartes
uto CD4075BE | Triple 3-Input OR Gates
Uiz CD4081IBE | Quad 2-laput AND Gartes
ui3 CD4532BE | 8-Bic Priority Encoder
Uit CDHOBIBE | Quad 2-Input AND Gates
uis CD4030AE | Quad Exclusive OR Gares

4. FUNCTIONAL DESCRIPTION

The two major functions performed by the LO2
PC Board are each coversd by a separate schematic
diagram. Figure 4 (sheet 1 of 2)is a complete
schematic disgram of the BPF (Band Pass Fre-
quency Select) function. and [igure 4 (sheet 2 of 2)
is 1 complete schematic diaggram of the LO2 syn-
thesizer function.

4,1 BPF Decoder Function

U13 is an 8-Bit Prierity Encoder and functions to
transtate BCD frequency contrel elements from
the Program Board to the desired band sclect con-
trol elements. U9 looks for & “frequency greater
thar 4 MHz condition'. 1o generate LO/HI Power
Control Logic. With JMP 1 installed, the output
at P1-12 will be high for a frequency =>4.000
MHz candition, and it will be low for “any frequ-
ency == 4.000 MHz condition. This output is
not used in a standard 125 watt RF-230 system,
however, in systems employing an RF-103 1 kW
Pawer Amplifier, this output will automatically

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG, TYPE DESCRIPTION

ARL CA3028AS | Differental Cascode Ampl,

AR2 CA3130AS | Operztional Amplifier

CR] MV1092 Voltage Variable Capa-
citance

CR2, CR3 IN4454 Diode, Signal

bypass the RF-103 to meet FCC inposed reduced
power requirements at frequencies below 4 MHz.
NOTE

With JMP 1 removed. the output at P1-12 will
be high for frequencies 2-30 MHz.

If in the receive mode, the two BYPASS control
lines pre-empt any other band control informa-
tion, and select BYPASS mode at the coupler,
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U3 interprets the decode logic putputs to praduce
BP'F Select Code outputs as shown in table L.

TAEBLE 1.

INPUT FREQUEMNCIES VS OUTPUT CODES
Input Frequancy BPF Output Codes

Rangs (MHz) 22 2! 20
0.0 — 1.5999 0o 0 0
.G - 2,599 O L 1
2.6 — 4.1999 0 1 0
47— 6.7990 0 ] ]
8.8 — 10,9959 1 a il
11,00 — 17,9994 | ] 1
[B.0 — 29.09949 | | Q
BYPASS l l l

LO2 Generation

Phuse compurator US functions as an edge-contral-
fed digirtal memory network. 1t consists of four
Mip-flop stages. control giting, and a three stute
outpul circuit comprising p and n type drivers
having a common output mods, When the P-MOS
or M-MOS drivers are ON they pull the qutput up
to Voo (0], or down to Vgg {and), respect-
ively, This type comperalor acts only on the
positive edges of the signal and comparatar inputs.
The feedback loop sianal input is at UB- 14, and
the reference 100 Hz input is at Ug-3, The phass
comparator putpuet s 2t U8-13 and is meesureble

at TFPI,

The duty cveles of the signal and compiratar in-
Puls are nol important since positive lransitions
centrol the PLL svstem utilizing this type of com-
soatar, IF the sigmal-inpul frequency is higher
than the comparatar-input fragquency, the p-type
output deiver is maintaimed ON mast of the time,
and bath the mand p dovers OFF (3 state) the
remginder of the time, [ the signal-input frequency
is lower than the comparator-input lreguency, the
retype oulput driver i muntaned ON most af the
time, and both the noand p drivers OFF (3 stare)
the remainder of the tee. IF the stiznaland
comparator-input feequencizs are the same, but

the signal input lags the camparator input in phase,
the n-type output driver is maintained ON for a
time corresponding 1o the phase difference, If the
signal-and comparator-inpul frequencies are the
same, but the comparator input lags the signal in
phase, the p-type oulpul driver 15 maintzined ON

I

for a time corrgsponding to the phase differance,
Subsequently. the capacitor voltage of the low-pass
filter connected to this phase compaeratar is adjust-
ed until the signal and comparator inputs are equal
in both phase and frequency. At this stalle point
beth p- and n-type output drivers remain OFF and
thus the phuse comparater output becomes an open
cirewit and holds the voltaze an the capacitor of the
lawepass Nilter constant.

The "“phase pulses™ output signal at pin 1 s a high
level to indicate 4 locked condition and is usad at
the frequency standard (LA 1A for this purpose,
At pin 13, the cutput to the loop filter has three
states: The high impedance state indicates a “locked"
condition: a high logic level indicates that the fre-
quency is foo bigh: and g low logic level indicates
that the frequency is to low, These outputs through
loop filter AR2 drive voltage variable capacitor CRI
in the VCXO ta carrect any ¢rror,. Mormal phase
detector operation is 2 — 8%, Thenefore, 8 — 10
Wde indicates LOZ too high in frequency O — 2

Ve indicates LO2 oo low in frequency,

a1 on the YOXO s used as a test/adjust switch to
bypiss the frequency control circuit for initial
adjustenent of the oscillator, With 51 clased, L6
is adjusted so that the ascillators inherent fre-
quency is 16,3 MHz. L3, L4, and L5 are adjusted

‘for optimum output and spuricus rejection. MNote

thet. the output section is actually a times 4 multi-
plier, and that the output at P1-2 is actually 66
MHz. The output level at P1-2 i» adjusted to +7
dBm using R11.

Acsample of this 66 MHz outpult is picked off at the
(23 collector and fed to down mixer ARL. AR per-
Barms 4 subtractive mixing funclion using this 66
MHz input and the 65 MHz reference input from
the Frequency Standard PC Board via P1-9. The

[ MHz mixer output is fed 1o Q6 vig C27, Q6 func-
Lions as an anglog to CMOS converler lo produce

i soguare wave outpot from the 1 MHz sine
wave input, This owtput is buffered by Ul
clements and closes the feedback loop driving
the divide-by-N frequency control circuit, U2 pro-
vides 100 Hz frequency control information, and
U3 provides | kHz information. Each of these
Frequency contral elements are driven by d4-bit
cantrol linegs from the program pe board.

The divide-by-N function invelves three major sub-
functions: presettable counters, divider control
logie, and HOP control logic, the pressttable
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counters aperale in conjunciion with divider control
logic (o allow division of the input frequency by a
number hetween 2901 and 10100, The actual
division ratio s determmed as follows, Ué decodes
two end states for counter U4, One of these end
states s selecred by UT under control of HOP
{defined as the condition that exists when Ul 5= is
high). [n the HOP condition, Ua-13 will be ligh
and the 100" end-state is selected: 11 LUG-1 is low,
there is noe HOP condition and the selected end-
state will be “99"

Counters U2 and U3 each have a state of & There
are, therefare, three signals that aoccur when the
coumters have reached the end state; which 15 9099
with HOP low, or 10090 with HOP hiah, Thess
three contrel signals are processes by L3 ta reset
counters U2, U3, and U4 10 zera. and te allaw them
{0 count up amiin.

When not in the HOP condition, after U2 and L3
are presel to zero, the counters will provede an out-
pat as they read 9999, reset, and start over. Sinee
the count starts at zera, 10,000 clock pulses are
required to produce one output — which translates
to a division ratio of 10000,

The US-6 T output will thus alweys be 100 Hz as
lpng as the LO 2 outpue is “on frequency ™, and any
tendency to deviate from this “on frequency™ con-
dition will be defected by Phase Detector US and
the appropriate correction voltige will be generated.

Let us assume an operating frequency of 2,182
MHz as a pratical review example. Kelerring 1o
table 2, the “narmal™ LOZ output will be 66,0080
MHz, because the 22 and 23 klz control bits at
LI-5 and W1-4 respectively will cause a high st
L1-4 and at U154, Thiz same x o 20 Mz [re.
quency select control information wt U2 and U3
will praset thess counters with *207, and in com-
bination with the Automatic HOP forcing signal at
1 5-4, will cause a total divide-by-N [acior of
10080, Dividing (66,008 MHz — 65 Mlz) by
10080 will produce the desired 100 Hz hasa
[etector signal input. To continue the example
using a frequency shove the Autematic HOP con-
trol crossaver point, 2,184 MHz, the LO2 ocutput
wiyld be 659950 MHz. By subtracting the 65
MHz celerence, we find a 0.994 MHz feedback
signal to the divide-by-M circuit end o total divide-
k-4 Tactor of 9960, to preduce the 100 Hz phase
detector feed-back signal., An LO2 guiput can be
derived using information presented in table 2.
Femembar ane point, automatically or manwally

emploving the HOP spur evasion lechnigue will
pever alter the actual transmil or receive opeeating
frequency hecause of the complementary mixing
pracess aclion at LOL,

5. MAINTEWAMCE

All of the adjustments indicated in this paragraph
have beer made al the Tactory prior to shipment.
It should not be necessary (o repeal any of thess
adjustments unless companent failure s experignc-
ed, or unless resdjustment becomss necessary for
some ather specilic redson, All of these adjust-
ments can be made by removing the PC Board

and reinstalling it on the extender card as shawn in
figure 1. This will facilitate maintenance and
adjustment by making all test points readily avail-
able, These adjustments can all be made using the
test equipment shown or the electrical equivalents.
Figure 2 summarizes 1ATAD Inputs/Outputs snd
locates significant adjustment poinls.

Alwavs remove power when ramoving or
reinstalling subassemblies.

6.1 L1/L6 Adjustment

Lo is tuned Lo establish the normal {no varactar
contral) resonant frequency of the VOXO at 6.3
MHz. Install the LO2 sssembly on a pe board
gxtender card (part of MEK) and connect the of
output 1o a dummy load [o prevent unmnecessary
test transmissions. Proceds as follows:

u,  Belect maintenance chunnel 56 and verify
the “HOP™" switch locatad an the TALAT/IATAR
Program Board is not activated, (See fAgure 2-11
in General [nfoemation, Installation Section.

b, Belect toverify POWER ON at the RF-230.

¢ Connect s frequency counter to the rf ous-
put connector at PI-2,

d. Close slide switch 51 (by sliding toward top
of board) on 1A1AD to disable CR1 control and
adjust Le for an rf output of 66 Mz 2,005 MHz
(4 % 16,5 MHz) at P1-2

g, Sct kHz and 100 Hz programming switches
Lo Zero.

i Qpen slide switch 51 {down position), and
adjust L1 for & reading of 7.5 Vde D01 Vde at TP

3
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m
a

g SetkHMeand 100 Nz programming switch to
U oand verify voltage at TP to be 3.73 Vde21.0 Vide.

lt.  This completes L1/L6 adjustment. RBecon-
figere for normal operition or proceed with test,
Make certain that 51 is left in the open (down)
pasimion [or normal operation.

5.2 L3, L4, LS Adjustment

L3, L4, and L5 are all tened 1o select the £th har-
monic af the VOXO pscillator frequency, and 1o
praduce the oplimuam spurious altenualion simal-
tapeous with optimum 66 MHz output,

4. Connect a spectrum analyzer ta the LO2
puetput ag -2

b, With slide switch 31 in the open position.
atrusy L3, L4, and L3 far optimem 66 MHz aui-
L and spunous réjection.
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i
#f/’l
[0

AEE SAIFS0N JRD AN
DRED [HT 10

MARE BERTRAL PEAPISE
L CHECKE

ALCTUAL POTION
OF rarey

¢, [Hsconnect the spectrum analvzer and can-
nect an BF Millivoltmeter at PL-2. Adjust BRI to
produce a +7 dBm autput at this point,

. This completes TALAD adjustments. Re-
caftligure for normal opacaticn.
6. PARTS LIST
Table 3 lists all 1a& LAY Mammtenance Parts, All of
thes components can be identifizd in figure 3.
Befer to General Information Section for list of
manulfacturers.
7. SBCHEMATIC

Figure 4 is a complete schematic dingram of the
ITA LAY assembly.
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Figure 1. 1A TAY Test Sctup and Equipment
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TABLE 2, LO2 OUTPUTS FOR SELECTED Fo CONDITIONS

SELECTED L02 DUTFUT DIVIDESY.N 1OP CROSSOVER LOZ QUTRLT DIVIDE-BY-N
Fo IN MEZ INDRMALI FACTOR PDINT NDTES HOF SELECTED FACTDA
%.XX00 66,0100 10109 £5 0000 10000
0t 66,0038 10083 £5.3353 49999
0z 66,0028 10098 NORMAL LD2 OUT- 85 3353 9934
03 £6,0007 10097 PUTS ARE AS 55 3337 933)
(e £6,0025 10095 SHOWN AT LEFT, £53355 935
05 £6,0025 10095 IF HOP 1S MAN- §5 9535 9335
06 65,0004 1009¢ UALLY SELECTED £5.3534 9334
07 £6,0093 10093 QR PROGRAMMED, £5.3333 3331
08 66,0032 10092 L02 GUTPUTS WILL £5.8337 4332
0 £6.0091 10091 BE AS SHOWN AT 759331 3391
10 £6.0090 10090 RIGHT. £5.9930 390
1 76,0084 10089 65,9983 383
< 12 —L - ehooag_—1 - |gnaa,~m £59988 4388 r—
CONTINUES I8 SEQUENCE
= e
T —— Geooe —T 10081 THDSSOVEA CAN. | 6588l ey 9331
20 £6.0080 10080 TROL FOR “AUTD 56,3220 5930
2 £5.0073 10075 HOP” EFFECTZD £5.0973 5979
2 66,0078 10078 Y 2 AND 23 KH2 669378 5973
2 65 0077 10077 BITS AT U1-5 AND 555377 990
P N 660015 _~Jd__ 100 _~ | uis sssts | __\_gﬁ,_._,.l
oy CONTINUES IN SEQUENCE ﬁ\/__ﬁ/\
m
3 W 66 0051 10083 CADSSOVEA §5 5953 9363
8 66.0052 10962 PDINT §6.8262 9962
30 56,0051 10051 £5.9361 9961
4 65,9850 3960 £5.0050 10060
& (59959 3353 CADSSOVER £6.0053 10059
&2 £5.0958 9554 POINT 66,0058 10053
¢ 65,9057 9957 £6.0057 10057
&4 55,9955 4955 FOR FREQUENCIES £6.0056 10056
85 §5.9955 4055 LESS THAK X.XX40 6 0055 10055
46 559954 995¢ MHZ, HOP 15 AUTD- £6.005¢ 10053
@ 55,9953 4953 MATICALLY ACTE §6.0053 10052
a3 §5,9957 9052 VATED. 66.0052 10052
e 55,8351 @351 MANUALLY SEL 66,0051 10051
50 65,9580 925) ECTING HOPWILL 65,0050 10050
51 (65,9248 9349 ALWAYS CHANGE 56,0343 10043
| 52 6,9348 934k L02 DUTPUT FAOM §6.0048 10043
53 £5.9947 90¢7 THAT SHOWN AT §6.0047 10047
5¢ 15,9946 854 THE LEET, TO THAT 56,0045 10045
55 55,9945 995 SHOWN &7 THE 66.0045 10045
| 56 L e [ AIGHT. £6.0044 10044’
s = CONTINUES IN SEQUENCE
- =
O Wi §5.9903 9903 — §6.0003 10003
93 55,9902 9002 76,0002 10002
X.XX99 55,9901 9901 £6.000° 10001
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Figure 2. 1A1A9 Input/Output Summary




&

LO NG, 2

TABLE 3. 1A1A9 MAINTENANCE PARTS LIST

Mir.
Ref. Dezia. Mame & Descriprion Code Part Mumber
1Al AS L. No. 2 PWB Assembly (4304 | 6280800
ARL Imtegrated Circuir, Differential/Cascode Amplifise, 14304 | 1C-D03 1
CAQ2EAS
ARZ [ntegrated Circuit, Operational Amplifier, CA3I1304A5 | 14304 | 1C0376
Cl Capacitor, Fixed, Mica, 470 pF = 2%, 500 14304 C-2404
£ Capacitor, Fixed, Mica, 680 pF 2%, 500V 14304 C-2501
3 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35¥ 14304 [ C-3102
c4 Capacitor, Fixed, Ceramic, .01 uF £20%, 30V 14304 C11-0007-103
C3 Capacitor, Fixed, Ceramic, 33 plF £ 5%, 1000%Y 14304 | C-4750
Ca Capacitor, Fixed, Ceramic, 0] uF £20%, 50V 14304 | C11-0007-103
C7 Capacitor, Fixed, Ceramic, 15 pF +5%, 1000V 14304 | C4743
Ca Capacitor, Fixed, Ceramic, 20 pF £5%, 1000V 14304 | C-2745
Ca Capacilor, Fixed, Mica, 100 pF £5%, 5000 14304 | C0126
Cln Capacitor, Fixed, Ceramic, .01 ol £20%, 50V 14304 C11-0007-103
C11 Capacitar, Fixed, Ceramic, 001 uF £10%, 500V 14304 | C-3513
12 Capacitor, Fixed, Ceramic, 15 pF 5%, 1000V 14304 C-4743
Cl3 Capacitar, Fixed, Ceramic, 39 pF £5%, 1000V 14304 | C47351
Cli4 Capacitor, Fixed, Ceramic, | pF 5%, 1000 [4304 | C4727
ClA Capacitor, Fixed, Ceramic, .01 vk £20%, a0V | 4304 C11-0007-103
Clo Capacitor, Fixed, Tantaum, 6.8 uF £10%, 35V 14304 C-3102
CL7 Capacitar, Fixed, Mica, 220 pF £3%, 500V 14304 | C-0134
C18 Capacitor, Fixad, Ceramic, 20 pF £5%, 1000V 14304 | C-4745
cl9 Capaciter, Fixed, Ceramic, 47 pF £5%, 1000V 14304 | C4752
€20 Capacitor. Fixed, Ceramic, .01 uF £20%, 50V 14304 | C-4952
c2l Capecitor, Fixed, Ceramic, 56 pF 5%, 1000V [4304 | C4754
C22 Cupacitar, Fixed, Mica, 120 pF £3%, 500V 14304 C-0128
C23, C24 | Capacitor, Fixed, Ceramic, .01 uF £20%, a0V 14304 C-44952
C25 Capacitor, Fixed, Mica, 220 pTF £5%, 500 L4304 | C-0134
€16 Capacitor, Fixed, Tantalum, 6.8 uF + 10%, 35V 4304 | C-3102
C27 Capacitor, Fixed, Ceramic, .01 uFF £20%, 50V [4304 C-4952
C28 Crpacitor, Fixed, Tantalum, [ uF £ 10%, 353V (4304 | C-3100
Cap Capacitor, Fixed, Tantalum, (30 0F 105, 15V 14304 | C-2106
C30 Capacitor, Fixed, Tantalum, I uF =10%, 35V L4304 | C-3100
31 Capacitor, Fixed, Ceramic, 47 pF £53%, 1000V |4304 | C-4752
C332 Capacitar, Fixed, Ceramic, 047 uF +80-20%, 30V [ 3044 C-3201
£33 Capacitor, Fixed, Polycarbonate, .1 ulF £ 10%, 100% | 14304 | C-8031]
C34 Capacitor, Fixed, Polycarbonate, 1 uF 2 10%, 100V | 14304 | C-B043
L35 Capacitar, Fixed, Tantalum, 150 uF £10%, 15V 14304 C-3106
C36, C37 | Capacitor, Fixed, Ceramic, .01 uF 2 10%, 530¥ |4304 | C4952
C3B Capacitor, Fixed, Ceramic, 001 aF £ 10%, 500Y L4304 C-3513
34 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 4304 | C-3102
40 Capacitar, Fixed, Ceramic, .01 uF 2205, 30V 14304 C-49352
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TABLE 3. 1A1AS MAINTENANCE PARTS LIST {Continued)
Mfr.

Ref. Desig. Name & Description Code Part No.
C41 10 C49 | Capacitor, Fixed, Ceramic, .00) uF % |07, 500V 14304 | C-3513

Cs0 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 [ C11-0007-103
C51 10 C33 | Capacitor, Fixed, Ceramic, .1 uF +80-207%, S0V 14304 | C-3202

C54 Capacitor, Fixed, Ceramic, .001 uF £10%, 500V 14304 C-3513 £10%Y35E
C55 Capacitor, Fixed, Ceramic, 6.8 pF .5 pF, 1000V 14304 | C-4735

Cs6 Capacitar, Fixed, Ceramic, 1.8 pF .5 pF, 1000V | 14304 | C-4730

CRI Diode, Voltage Variable Capacitance, MV109 14304 | CRO745
CR2,CR3 Diode, Signal, IN4454 14304 | CR-0703

JMPI Jumper 14304 MP1142

L1 Inductor, Variable, 3.3 ul 14304 6628-0812

L2 Choke, RF, [0 uH £10% 14304 L-0628

L3 to LG Inductor, Variable, .34 uH 14304 | L-0251

7 Choke, RF, .39 uH +10% 14304 L-0611

L8 Choke, RF, .15 uH +10% 14304 | L-0606

Lo Choke, RF, 100 ull £10% 14304 L-0640

LiD Choke, RF, 36 uH £10% 14304 | L-0637

01,02 Transistor, NPN, 2ZN4124 14304 | Q-0385

Q3, Q4 Transistor, NPN, 2N3563 14304 Q-0309

Qs Transistor, NPN, Darlington. MPSA13 14304 | Q-0076

Q6 Transistor, NPN, 2N4124 14304 | Q-D385

Rl Resistor, Fixed, Composition, 33K £35%, 1/4W Mil type | RCROTG333IM
R2 Resistor, Fixed, Composition, 43K £5%, 1/4W Mil type | RCROTG432IM
R3 Resistor, Fixed, Composition, 910 ohm + 5%, 1/4W | Mil type | RCROTG21 1JM
R4 Resistor, Fixed, Composition, 3.3K £3%, 1/4W Mil type | RCRO7G332IM
RS Resistor, Fixed, Composition, 330 ohm £3%, 1/4W | Mil type | RCROTG33 1M
R6& Resistor, Fixed, Composition, 82 ohm % 5%, | /4W | Mil type | RCRO7G820JM
R7 Resistor, Fixed, Composition, 8.2K £35%, 1/4W Mil type | RCRO7G822IM
R8 Resistor, Fixed, Composition, 1.8K £5%, 1/4W Mil type | RCRO7G182IM

9 Resistor, Fixed, Composition, 560 ohm +5%, 1/4W [ Mil type | RCRO7G3561IM
RI0 Resistor, Fixed, Composition, 100 ohm £35%, 1/4W | Mil type | RCROTGI01IM
R11 Resistor, Variable, 500 ohm 14304 R-2205

R12 Resistor, Fixed, Composition, 6.8K 5%, 1/4W Mil type | RCROTGHR2IM
R13 Resistor, Fixed, Composition, 18K +5%. | /4W Mil tvpe | RCROTGI83IM
R14 Resistor, Fixed, Composition, 100K £ 5%, 1/4W Mil type | RCRO7G104IM
RIS Resistor, Fixed, Composition, 2.2K * 5%, 1/4W Mil tvpe | RCRO7G222IM
R16 Resistor, Fixed, Composition, 82 ohm 3%, [/4W | Mil type | RCROTGS20IM
R17 Resistor, Fixed, Composition, 5.6K +5%, [ /4W Mil type | RCRO7TGS62IM
R18 Resistor. Fixed, Composition, 2.7K £5%, 1/4W Mil tvpe | RCRO7G272IM
R19 Resistor, Fixed, Composition, 100 ohm +5%, 1/4W | Mil type | RCROTGL01IM
R20 Resistor, Fixed, Composition, 220 ohm =55, 1/4W | Mil type | RCROTG221IM
R21 Resistor, Fixed, Composition, 2.2K 5%, 1/4W Mil type | RCRO7G222IM
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TABLE 3, 1A1A9 MAINTENANCE PARTS LIST {Continued)
Mfr,
Ref. Desig. Name & Description Code Part Na.
R22 Resistor, Fixed, Composition, 68K 5%, | /4W Mil type | RCROTGGE3IM
R23 Resistor, Fixed, Composition, | 2K 5%, 1 /4W Mil type | RCROTGI23TM
R24 Resistor, Fixed, Composition, 470 ohm 5%, 1/4W [Mil type | RCROTGATIIM
R25 Resistor, Fixed. Composition, 100 ohm *5%, 1/4W | Mil type | RCRO7G101IM
R26,R27 Resistor, Fixed, Composition, 27K 5%, 1/4W Mil tvpe | RCROTG273IM
R28 Resistor, Fixed, Composition, 33K £35%, 1/4W Mil type | RCROTG333JM
R29 Resistor, Fixed, Composition, 56K 3%, [/4W Mil type | RCROTGS63IM
R30 Resistor, Fixed, Compasition, 2.7K £5%, | /4W Mil tvpe | RCROTG2T2IM
R31 Resistor, Fixed, Composition, 10K 5%, 1/4W Mil tvpe [ RCROTGI03IM
R32 Resistor, Fixed, Composition, 100 ohm 5%, [ /4W [Mil type | RCROTGIO1JM
R33 Resistor, Fixed, Compaosition, 10K =5%, | /4W Mil tvpe [ RCROTG103IM
R34 Resistor, Fixed, Composition, |K £3%, 1/4W Mil type |RCRO7GI02IM
R35,R36 Resistor, Fixed, Composition, 100K %55, 1/4W Mil type | RCRO7GI04IM
R37 Resistor, Fixed, Camposition, 1K £3%, 1/4W Mil type | RCROTGI02IM
R38 Resistor, Fixed, Composition, 100 olm 5%, 1/4W | Mil type | RCROTG101IM
R39 10 R46 | Resistor, Fixed, Composition, 100K 5%, 1/4W Mil type | RCRO7G104JM
R47 ta R38 | Resistor, Fixed, Composition, | K £3%, 1/4W Mil type [ RCROTGI02IM
R39 to R67 | Resistor, Fixed, Composition, 00K £5%, 1/4W Mil type | RCROTG104IM
R68 Resistor, Fixed, Composition, 220K £ 5%, 1/4W Mil type | RCRO7G224IM
R69,R70 Resistor, Fixed, Composition, 100K 5%, 1/4W Mil type | RCRO7G104JM
R71 to R82 | Resistor, Fixed, Compaosition, 2.7K £5%, | /4W Mil type [ RCROTG272IM
R&3 Resistor, Fixed, Composition, 1K £3%, 1/4W Mil type [RCROTG102JM
R84 Resistor, Fixed, Composition, 00K 5%, [ /4W Mil type [ RCRO7G104IM
RS8S Resistor, Fixed, Composition, 100 ohm %357, 1/4W {Mil type | RCRO7G101JM
R36 Resistor, Fixed, Composition, 47K * 5%, 1 /[4W Mil Type| RCROTG473IM
Sl Switch, SPST 4304 | S0130°4-CE-P-2W
TP1 Test Point, Brown 14304 | J-D39218-001
Ui Integrated Circuit, Quad 2-Input NOR Guate 14304 IC-0135
uz,u3 Integrated Circuit, Presettable UP/DOWN Counter | 14304 | [C.0090
U4 Integrated Circuit, 7-Stage Binary Counter 14304 | 1C-D243
us Integrated Circuit, Gated J-K Master Slave Flip-Flop [ 14304 | IC-0395
ué Integrated Circuit, Dual 4-Input AND Gate 14304 | 1C-0394
u? Integreated Circuit, Quad 2-Input NAND Gate 14304 | IC-0136
UR Integrated Circuit, Mircopower Phase-Locked Loop | 14304 IC-0383
ug Integrated Circuit, Quad 2-Input OR Gate 14304 IC-0389
ui0 Integrated Circuit, Triple 3-Input OR Gate 14304 | IC-039]
Ull Integrated Circuit, Quad 2-Input OR Gate 14304 | 1C-0389
ui2 Integrated Circuit, Quad 2-Input AND Gate 14304 | 1C0393
U1l Integrated Circuit, 8-Bit Priority Encoder 14304 | 1C-0397
Ul4 Integrated Circuit, Quad 2-Input AND Gate 14304 IC-0393
uls Integrated Circuit, Quad Exclusive OR Gate 14304 1C-0244
Yl Crystal, VCX0, 16,5000 MHz 14304 [6628-0210
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FREQUENCY STANDARD

1. GENERAL DESCRIPTION 4, TECHNICAL DESCRIPTION
4.1 65 MHz LOZ2 Reference

The 1ATA10 Frequency Standard PWB generates
all reference frequencies from a TCXO (Tempera-
ture Compensated Xtal Oscillater) internal stand-
ard or [rom an aoptional 13 M Hz external source.
The 1ATAILO Frequency Standard PWB Simplified
Diagram is illustrated on the cover. [t demon-
strates ull significant internal functions and their
related inputs and outputs. Figure 1 illustrates

The 65 MHz LO2 reference is synthesized by select-
ing the 3th harmonic of the 13 MHz TCXO output,
When JALALO is in the normally closed position.
NAND Gate UI-2 is enabled and the 13 MHz TCXO
output at Ul<l 15 gated through to Ul<12. The
other S1 normally closed contacts produce a low at

the LATALD Input/Output Summary.

2. TECHNICAL CHARACTERISTICS

Power Requirements:
<13.2 Vide Input
+10T
+OR

Control Inputs
O/L In
Clarifier Down
Clarifier Up
Clarifier Zero
+10T
+10R
LO3 Inkibit

Control Outputs
Zero Qutput
Up Output
Down Qutput
Xmit Inhibit

Signal Outputs

9 MHz
63 MHz

100 Hz Rel

1 MHz
1 ktlz

P1-20
P1-17
P1-19

P1-3

Pi-13 (0= Down)
Pi-1440= Up)
Pl-12 (0= Zero)
PL-17

PL-19

Pl-6

P19 (1 = Zero)
P1-10 (1l = Up)
P1-11 (1 = Down)
P1-2 (1 = Inhibit)

nn

PI-8 (0dBm

Pi-3 -10 £5dBm
PL-42 (1OV P-P)
PI-16 (1OV P-P)
Pl1-40 280 mV rms

3. SEMICONDUCTOR COMPLEMENT

FUNCTION

REF. DESIG. TYPE
AR LM724]
Ul SN5400]1
url CDaotLIB
uU1s SN354LS00
Uia CD45IBBF
u17 CS2518BF
uU1s SN34LS163]
U20 SN541LS26)
vzl CA3083F

Quad Op Amp

Quad 2-Input NAND Gane
Quad daput NAND Gate
Quad 2-Input NAND Gute
Dual Decade Counter
Dual Decade Counter
Programmahble Counter
Quad 2-lnput NAND Gate
NPN Transistor Array

UlL-5, forcing Ul-6 and U1-13 high. The internal
TCXO output is then gated through at Ul-1 1 and
Ul-8. The Ul-11 13 MHz output is applied to band-
pass filter elements L3, L4, and LS for selection of
the S5th harmonic. The filter group insertion loss is
approximately & dB when properly tuned. The oul-
put to the base of 65 MHz output amplifier Q6 is
approximately -23 dBm. Q6 provides a fixed gain
of 15 dB to produce the desired -10 dBm drive level
to the 1ATA9 LO2 PWEH,

4.2 1 MHz, 1 kHz, -100 Hz Reference Frequencies

The | MHz, | kHz, and 100 Hz reference frequencies
are developed from the 13 MHZz square wave oulput
at U1-8, UL8 is & svnchronous 4-bit counter con-
figured to divide by 13 to produce a | MHz output
at ULB-11, the QD output. This ! MHz output is
routed via K31 1o P1-16 at a level of approximalely
280 mV rms. The signal is then fed 1o Ul6 to
derive the | KHz and 100 Hz outputs. U6 performs
a dwide by 100 function to produce a 10 kHz out-
putat Ul6-14. the Q4B output. This 10 kHz output
is divided by 10 and by 100 at U1 7 to produce the
destred | kHz and 100 Hz outputs. The divide-by-
100 output (100 Hz) is selected at U7 Q4B. The
divide-by-10 function is accomplished as shown in
Figure I for optimum harmonic attenuation in the

| kilz output. This | kHz signal is used for CW

tone generation because of its low harmonic content,
The U17/UTT Timing Diagram is illustrated in
Figure 2. Operational amplifier AR and related
circuitry provide a sinusoidial output at the required
0.7V P-P level,

4.3 9 MHz LO3 Output

The 9 MHz LO3 output is derived by sclecting the

I MHz U18 QD output and routing this square wave
signul through two NAND Rate elements of UlS, The
U135 output section is configured us an inverter and

is coupled through C32 to drive T1. Each transformer,
T1,T2, T3, and T4 is resonated at 9 MHz. U2] at the
oulput section is a Darlington pair driving an emitter
follower, with the output controlled (switched on or
off by the logic level at TATAIO PI-6.
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4.4 Clarifier Contral Signal

Clunfier operation s inhibited in the receive and
transmit modes with CR2 and CR3 installed. Ul3
has two inputs when no inhibit voltage is present
at Ul3-11; an end-of-range signal from Ui2-10
and the Up/Down control signzl fram P1-14. The
zero auiput driving Q7 enables C35 to slow U6

as it reaches zero. U6 timer oulput is available

al P1-23.

4.4.1 Clarifier Inhibit and Control

When CR2 and CR3 are present in the circuit, the
+10V 1t P1-17 or P1-19 is inverted to a ground
signal via U110, This forces Ul 1-4 high, grounding
a bit dB on U19 and causing U19 to divide by 16,
U13-6 enables Ul4-9 and associuted carcuitry to
divide by 8125. This provides a total division of
130,000 and an output of 100 Hz, 1§ the clarifier
is nat inhibited, a control counter comprising

U4, U7, and Ul4 instructs U19 to divide by 14
the amount of times commanded by US and U7,
UT4-9 then goes high, causing its associated
circuitry to divide by 8127, ULY divides by 14 a
total of 16 timesand by 16 a total of 8111 times
with US and U7 sct for zero oftset. This again
provides a total diviston of 130,000 and an output
of 100 Hz, If U5 and U7 are set for one increment
above zero, U19 divides by 14 a total of 17 times
and by 16 a total of 8110 times. This provides

a total division of 129998 and an output of
100.00153 Hz. This raises the LO2 frequency by
15.3 Hz, The clarificr range is approximately -246
Hz to +230 Hz.

4.5 Out of Lock/TX Inhibit

If a synthesizer pahse locked loop goes out of lock,
TALA10 PI-3 goes low and turns Q2 on. This
generates 2 Tx (Transmit Inhibit) control output
via Q4 and an out-of-lock indication via Q3 and
DSI|. When Q4is on TATALQ, P1-2 goes low. The
Q/L indicator is visible from the top of the unit,

4.6 +10V and +5V Regulators

VR, AR, and Q1 pravide a fold-back protected
and regulated + 10V power source. This supply is
also provided for other exciter voltages and drives
the VR2 +5 Vdc regulztor.

5 MAINTENANCE

The Frequency Standard PC Board is mounted on
an extender card (part of the MRK) during test and
adjustment procedures. All test equipment items
required for test and adjustment of this assembly
are shown in Figure 3.

Ensure primary power is removed when
removing or installing plug-in assemblics,
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5.1 R1, +10V Regulator Adjustment

With the TATALO Frequency Standard PWB
mounted on an extender card and POWER ON
for normal operation, perform the following:

. Verify L1-16 Vde (nominal 14.0 Vdc)
at P1-20.

b, Connect VOM to P1-18 and verily
+10 Vde, If +10 Vdc is not indicated, adjust R1
as required for a +10 Vdce indication.

¢.  Disconnect all test equipment. The
adjustment procedure is not complete.

5.2 65 MHz Output Tuning and Verification

With the TA1A 10 Frequency Standard PWB
mounted on an extender card, and POWER ON
for normal operation, connect VIVM and a
[requency counter at PI-5. Proceed as follows:

a.  Verify 65 MHz output frequency and
a(-10 te-15 dBm) level at PI-5. Thisisa
nominzl level with L3 and L4 properly adjusted.
Verify tuning and adjustment as follows. If the
level indicated is more than =15 dBm:

b.  Adjust L3 and L2 lor maximum out-
pul on ¥TVM,

c.  Use TCXO adjustment at tep of
sealed assembly and adjust for 65 MHz indication
on {requency counter.

Note
The number stamped on TCXO 15 off-
set in Hz at 25°C.
d.  Disconnect all test equipment. The
adjustment procedure is now complete,

5.3 R1, 9 MHz RF Output Level Tuning and
Adjustment

With the tA1A10 Frequency Standard PWB
mounted on an extender card, connect VTVM

and a frequency counter at PI1-8 and venfy 9 MHz

at0dBm. If 0 dBm is not indicated, proceed
as follows:

2. TuneTI], T2, T3, and T4 for maximum
indication on VTVM.

b.  Verify O dBm at PL-8.

Note
Alogic "1 at P1-6 will inhibit this
autput,
¢.  Disconnect all test equipment. The
adjustment procedure is now camplete.

5.4 100 Hz Reference Output Verification
Verly 100 Hz, 10V peak-to-peak (CMOS) at
Pi42.

55 1 MHz Output Verification

The | MHz output is at T2L levels. The "'1"
level is 2.4 Vde, and the 0" is 0.7 Vdec.

5.6 1kHz Output Verification

The 1 kHz cutput is approximately 976 Hz and
the output level is approximately 800 mV p-p.
The frequency is not exactly 1 kHz because it
is derived by dividing 1 MHz by 1024, The out-
put is developed by passing the square wave
divider output through o low pass filter and
amplifier (Q7),

6. PARTS LIST

Table 1 gives TATALOD parts st information,
Related components are identified in Figure 4.

7. SCHEMATIC

Figure 5 is the TA1A 10 schematic.
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TAELE 1. TA1AT0 MAINTENANCE PARTS LIST

hifr.
Ref. Desig. Mames & Description Code Part Number
[ALALD Freguency Standurd PWE 14304 B6 1E-0880
ARL 1C, Quad, O, Amp 14204 [30-001 7-000
Cl Capacitor, 01 uF, CER Mil type| M30014/02-1378
c2 Capgcitor, 47 pF, Mica Mil type| CMO4ED4T0I03
3 Capacitor, 220 pF, Mica Mil type| CMO4FD221I03
C4 Capaciter, 3 pF, Mica 14304 C40-0002-003
C5 Capacitor, 3% pF, Mica Mil type| CMO4EDIZ0J03
Ch Capacitor, 3 pF, Mica [ 430 CA0-0002-003
&7 Capacitor, 47 pF, Mica Mil type| CMO4ED4AT0I03
CE Capaciters, 220 plF, Mica Mil tvpe) CMO4FD221J03
Co-C11 Capacitor, (01 uF, Ceramic Mil type| M3IZDL14/01-1238
12 Capacitor, Fixed, Mica, 820 plF Mil type| CMOSFCR2ZII0Z
Cl3 Capacitor, 6.8 uF, Tant, 35V Ml type|  AM39003/1-2303
14 Capacitor, .1 uF, Ceramic Mil type) M3ISD14/02-[30]
Cls Capacitor, | uF, Tantalum S0V Mil type| M3W00D31-2357
| Cle Capacitar, 6.8 uF, Tantalem 33% Ml type} M39003/1-2305
17 Capaciter, 0! uF, Ceramic Ml type| M3I9014/02-1378
Cl&8 Capacitar, 1 uF, Tantalum 50V BLil type | M39003f 1-2357
19 Capacitor, .01 uF, Ceramic Mil type| M39014/02-1378
Cn Capacitar, 2700 pF, Mica Mil type| CMOeFD272I03
21 Capacitor, 910 pF, Mica Bl type| CMOSFA911103
c22 Capacitar, 910 pF, Mica Mil type) CMO3FA9]1103
23,024 Capacitor, ] ulF, Ceramic Mil type) M39014/02-1301
C25 Capacitor, 47 pF, Mica Mil type| CMO4ED4T0I03
C26 Capacitor, .01 uF, Ceramic Mil type) M39014/02-1378
27 Capacitor, 3 pF, Mica 14304 C40-0002-003
C23 Capacitor, 2 pF, Mica [ 4304 C30-00024002
20 Capucitor, 3 pF, Mica 14304 C40-0002-003
30 Capacitor, 2 pF, Mica 14304 C40-0002-002
C31 Capacitor, 3 pF. Mica 14304 C40-0002-003
C32 Capacitor, 820 pF, Mica Mil type)! CMOSFCE21J03
33 Capucitor, 68 uF, Tantalum, 25V 14304 C25-0002-212
C34 Capacitor, 2.2 uF, Tantalum, 20V 14304 C25-0001-303
C33 Capacitor, 3.3 uFF, Tantalum, 1 5% 14304 C25-0002-403
C36 Capacitor, .01 uF, Ceramic Mil type| M3I0014/02-1378
C37,C38 Capacitor, .1 ulF, Ceramic Mil typa | M3IR014/02-1391
C39 Capacitor, 01 ulF, Ceramic Mil type| M390I4/02-1378
C40.C41] Capacitor, .| uF, Ceramic Mil typz | M3S014/02-1391
CRI-CR6 | Diode, Signal, 1N4454 14304 CR-0705
51 LEDy, Red 14304 9154314
JMP] Circuit Jumper 14304 MEP-1142
IMP2 Mot Used
IMP3 Circuit Jumper 14304 MP-1142
Ll Choke, BRF, 100 uH 14304 L-0a40
L2 Choke, BF, 3% uH 14304 L3635
L3 Inductar, Yariable [4304 L1 1-000£-003
L4 Inductor, Variable 14304 L11-0004-003
L3 Inductar, Vanahble [ 304 L11-0004-003
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TABLE 1. 141410 MAINTENANCE PARTS LIST (Continued)

Wfe.

Ref, Desig, Mama & Dascriptian Code Fart Mumiber
La Choke, RF, .47 uH [4304 L-Oal2

I3 Choke, RE, |00 ul 14304 | L-0640

La Choke, RF, 39 uH 14304 L-0R35

Q1 Transistor, PNE, 2M631 2 14304 Q02-6312-4000
L Transistor, PNF, 2N2907A 14304 O 2-2907-000
03,04 Transistor, NPM, 2M22224 14304 Q22222000
Q5 Transistor, NPH, MPS2369 14304 252349000
Q6 Transistar, NPM, 2N503 1 14304 Q02-3031-000
7 Transistar, NPN, MP52369 14304 J25-2359-000
4] Fesistor, Variable, 5K 14304 Ra4(-0015-502
R Resiitor, 1/8W, 5%, 560 Mil tvpe | BCROSGAG6LIM
F.3 Fesistor, 1/8W, 5%, 10O Mil type| RCROSGI01IM
B Fesistor, 1/8W, 100 Mil type| RCROSGIONIM
RS Resistor, 1/8W, 4.7K Mil tvpe | BECROSGATZIM
R& Resistor, |/8W, 1K Mil type | RCROSG102IM
R7 Resistor, 1/8W 22K Mil type | RCROSG222IM
E& Blesistar, 1/8%, 5%, 470 Mil type | RCROSGATIIM
B9 Resistar, 1/3W, 5%, 1.1 14304 R17-0001-002
R10 Resistor, 1/8W, 5%, 100 Mil type | RCROSGIO1IM
R11 Resistor, 1/8W, 5%, 100 Mil tvpe | RCROSGIOLIM
Rl12 Resistar, 1/2W, 5%, 27 Mil type | RCE20DG2T0JM
R13 Resistar, 1/8W, 1%, 302K Mil tvpe [ RNRE3SH3IOZIFS
R14 Resistor, 1/8W, 5%, 3.3K Mil type | RCRDSG3332IM
R1S Resistar, 1/8W, 5%, 27K Mil tvpe| RCROSG273JM
Rla Resistor, Wirewound, 2W, 5%, 51 14304 E13.0001-005
R17 Resistor, 1/8W, 5%, 3.3K Mil tvpe | RCRO3G332IM
R18 Resistor, 1/8W, 1%, 4.75K Mil type | RNRS5H4751FS
R19 Resistor, 1/8W, 1%, 4.75K Mil tvpe| RNRSSH475LFS
R20 Resistor, 1/8W, 5%, 27K Mil type | ROROSG273IM
R2l Resistor, 1/8W, 5%, 1K Mil tvpe | RCROSGLO2TM
R22 Reasistor, 1JBW. 1%, 3.92K Mil type ] RNRSSH3IOZIFS
R13 Resistor, 1/8W, 5%, 100K Mil type | RCROSG1O4IM
R24 Resistor, 1/8W, 3%, 3.3K Mil type | RCEOSGIZ2IIM
Rr25 Resistor, |/EW, 5%, 100K Mil type | RCROSGI04IM
Rla Resistor, 1/8W, 5%, 1K Mil type | RCROSGID2IM
R27 Resistor, §4W, 5%, 470 Mil typz | RCROTG4T1IM
R28 Resistor, 1/8W, 55, 1K Mil type | RCROSG1I02IM
R29 Resistor, 1/8W, 5%, 1K Mil type | RCROSG102IM
R30 Fesistor, [/2W, 5%, 22 Mil type | RCR20G220]M
R3] Resistor, 1/8W, 5%, IK Mil type | RCROSG102IM
R32 Resistor, 1 /AW, 5%, 2.2K Mil tvpe | RCROSG222IM
k33 Fesistor, [/d4W, 5%, [00 Mil type | RCROTGI101IM
R34 Resistor, 1/4W, 3%, 220K Mil type | RCROTG224IM
B33 Resistor, 1/8W, 3%, 68K Mil type | RCROSGAE3IM
R36 Resistor, [/8W, 3%, 68K Mil type | RCROSGEE3IM
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TABLE 1. 1A7A70 MAINTENAMNCE PARTS LIST [Continued]

I".-“-r.

Ref. Desig. Mame & Description Cooe Part Number
k37 Resistar, 1/8W, 5%, 27K Mil type | RCROSC273IM
R38 Resistar, 1/8W, 5%, 1K Mil type | BRCREOSGIOZIM
R39 Resistor, 1/8W, 5%, 10 Mil tvpe | RCROFGI00IM
Ra0 Fesistor, 1/4W, 5%, 220 Mil type | ECROTG221IM
R4l Resistor, 1/8W, 5%, 33K Mil type | RCRO5G332JM
R22 Resistor, [/8W, 5%, 4.TK Bl type | RCROSGSTIIN
B3 Besistor, [/8W, 5%, 4,7K Mil type | RCEO3GA472IM
R4 Resistor, 1/8W, 3%, 36 Mil type | RCRDAGAGOIM
Rds Rezistar, 1/2W, 57, 560 Mil type | RCRZ0GS61IM
[da Resistar, 1/8W, 3%, 3.3K Mil tvpe | RCROSGIZ2IM
R47 Fesistar, 1/8W, 5%, 22K Mil tvpe | RCROSG222IM
R4E Resistor, 1/4W, 5%, 27 Mil type | RCROTG270IM
[ 1 Feststor, 1/8W, 3%, 560 Mil tvpe | KCROSGAIa1IM
R50 Fesstor, 1/8W, 5%, 33K Mil tvpe | RCROSG33320M
) 5] Resiscor, [/4W, 5%, 1K Mil type | RCROTGIOZIM
R52 Resistac, 14W, 3%, 1K Mi type | BECROTGI02ZIM
R53 Fesistar, [/4W, 3%, 1K Mil tvpe | RCROTGIO02IM
k54 Resistor, 1/4W, 35, 27K Mil type | RCROTG273IM
K55 Resistar, 1/4W, 3%, 27K Mil type | RCROTG273IM
Ran Feasistor, 1AW, 5%, 00K Mil type | RCRDAGLO4IM
Ra7Y Hesistor, 1 /4W, 5%, 39K Mil type | RCRDTGIN2IM
RAE Resistor, 1/4W, 5%, 27K Mil type | RCROTGITIIM
Ri9 Resistor, 1/4W, 5%, 27K Mil evpe | RCEOTG2730M
Rl Resistor, 1/4W, 5%, 27K Mil type | ROROPC273IM
Ral Resistor, 1/4W, 5%, 1K Mil tvpe | RCROTGI0ZIM
Rl Resistor, 1/8W, 5%, 2.2K Mil tvpe | RCROSG222IM
a3 Resistar, 1/8W, 3%, 2.0K Mil tvpe | RCROSGI22ZIM
Rad Resistor, 1 /4%W, 3%, 100 Bil type | RCROTGIONIM
R65 Resistor, 1/8W, 5%, 2.2K Mil type | RCRDSG222IM
Rig Resistor, 1/8W, 5%, 1K Mil tvpe | BECRDAGIDZIM
=1 Switeh, DPOT 1aand F30-0004-000
) Transformer & MHz 14304 Ql9.1319
-1 Transformer @ MHz 14304 Q19-1319

T3 Transformer 9 MHz 14304 gl9-{3]9

T4 Transformer @ MHz 14304 G19-1319

TF1 Test Point, Brown 14304 J-0a71

TE2 Test Point, Red i4104 J-0006

Ut [C, Quad 2 Input NAND 14304 101-0034-000
L2 1T, Dual Flip-Flop 14304 1035-00 10-000
L3 1T, Ripple Counter 14304 [ 1-0007-000
L4 IC, Counter | 43004 [ 1-D00L-000
LI5 1C, Counter 14304 fH 1-000 1-000
L& 1T, Timer | 4304 [35-0004-300
U7 IC, Dual Flip-Flap 14304 [05-0010-000
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TABLE 1. 1A1A10 MAINTENANCE PARTS LIST {Continued)

M,
Ref. Desig. MName & Description Coce Part Number
Us IC, Quad Exclusive OR 14304 101-0038-000
U9 IC, Triple Gate 14304 101-0037-000
U0 IC, Dual 4 Input AND 14304 101-0032-000
ull IC, Quad 2 [nput NAND 14304 101-0039-000
Ui2 iC, Quad 2 Input NOR 14304 101-0003-000
UlL3 IC, Triple 3 Input NOR 14304 101-0024-000
U4 IC. Analog Multiplexer 14304 109-0005-000
uls IC. Quad 2 Input NAND 14304 101-0033-000
ule IC, Duzl Decade Counter 14304 140-0006-000
uUL7 IC, Ducal Decade Counter 14304 140-0006-000
UI8 [C, Programmable Counter 14304 141-0010-000
ui9 IC, Prograimmable Counter 14304 141-0011-000
Uu20 IC, Quad 2 Input NAND 14304 102-0013-000
U21 IC, NPN Transistor Array 14304 190-0001-001
VRI [C. Voltage Regulator 14304 [12-0004-000
VR2 IC, Voltage Regulator, 5V 14304 111-0004-005

VR3 Zener Diode, 6.2V 14304 D30-0047-962

9




FREQUENCY STANDARD

—_|

S9y

= L)
<n B
L
92
S)
B
1 |2
||
—
=
1 |2
€l
\
=

Figure 4. 1A1AI10 Frequency Standard Component Locations

10



EXT STD
(0 DBM NOM)

SHLD GND

UNREG IN
(11-16v)

+10V REG

o/L IN

XMIT INK

GND

20,X |

18,V

FREQUENCY STANDARD

45v
L2
33
Al 45V 5
13 MHz
T
sy X0 J—c;s
: L /;,r.o:
RF OUT P/0 12
GND___GND ul 15| 70 ot ~
1 2 ul
4 Ul - SNS4S00
777
10
P/0 )8
vl
¥ =
560 .
178w L CONT ON
178w SHT 2
R6E
| INT/ExT STD i®
SELECT 1ow
= Uig-2 -
SHEET 3 -
12
vee
Vo
VRI
123 VR3
6.2V
+10V. REG. ING735
Ve 77.'
N 14 77
CURRENT
FOLDBACK cs) "t CDT;
w8 v
\ /84 Cls
AN ;J;-'
2, VOLTAGE ADJST
KSTy
3 oW A
A
R22 R23 24
3.9 /7 100K 3.3
,)&L 1/8w 1/8w
—W——\—9
@
2N2907 6! B2
t » 0UT-OF -LOCK
e INDICATOR
R26 L
1< <
u/zmj7 fe
R23
1K

Q
2N2222A

Figure 5. 1A1A10 Frequency Standard PC Board
Schematic Diagram 6628-9088
(Sheet 1 of 4)

11/12



FREQUENCY STANDARD

§5 M4z BPT
8 D2 IL
Fia
ol —e Al
SFF —— f——— s N —— % ep  BE MHZ
— {E— = ' (- roosd NoM)
C? _.I_ 1 ool
PF | |
T
€ o1 DS 65 Mz AM2 I
(655 o 5 1508 Galy |
I
|
SH5LLS00 .
/o ), 3 |
uis
‘
g 1 /8w o |
Lo ——\AA 7oV = —> 16,7 | MHZ RZF
g 458 N33 |
SNS4LE163 A 190 - o 5
| Bl SYNC b=BIT COJNTER o Al L o T S - i |_;r\;;f— I
32 .
| ( S [ 2,2 16 z i 16 Ut1-colaine 7 ek I NOTES :
, ey m EERNT Vi vor ENA sov | Vio Biil2 e, O chd | I. UNLESS OTICWISE SPECIFIED:
CLR DA LB 1 Yee  Oc Do et 2| Ju : e i : i s 1 A i R37 I AL KESISTOS ARE IN OHMS, L, 45%.
| ¥ 7] 5 | _’_- SHTLL 57 — Licka ID45183 LA sts) z L— 13 i s ALL CAPACITORS ARE IN MICROFARADS
: g1 l B 7| SMSMLSRE ‘1o ¥ o b i T 13 cis ALL [NDUCTORS_ARE IN MICROMENRIES.
b . LS g7 +10, 400 2 - 12| 517 bL—an- ACL DI0JES ARZ INLLSL,
) ) e G 03 |2 ! s S R3k
+13 CIRCUIT i CKE V§5 RA R? QsA  ENB KA CKA VSSFA RE Jla EN3 gbN Pl e puw 5 M 4 ;{jl.;?gg 2. ?SIG':(;?LJSFSiazIé?sglﬁ;’.‘u‘l“{%\"&ﬁsms 3545
T 9 . ' | . M3
| 9| 3 15 8 o tos] & afus] ¢[ia] w = IS T s
o]mﬂ _l_i_. I S 1K1 so-uure 3. FOR SYSTEMS WITH CLARIFIER, DELETS
SEE b - 4 e A
o/ &od 77 JMEZ  yo-E 3 2%
L g A el 4. VR? BOTTOM YIFW:
‘ 15y [ - A - e = > L2,¥ 1024z REF,
il i L7 | TUT (7)——~._
- | ~.
& ¢l c28 c27 v = =~ Sl e
3FF ; 29F 35r 3 ° T— 40V | N
' i y - 1t i P i
8 1< 105 15 SHEET & i 9 | s
+lov r4G w5 | 1 e o T3
, 4 = g 3 $se I : | GND
R30 SHSKLSCO i et ot = =i = e 2w A |
3 L 50_AH-5 - | 2 3¢ | ;]
el LY | 1 5, = 2
1/28 [ ke ‘ pio \8 [N PAOTNL, ! : |y o 4 B I
! 2 - 3| uis ws FIF 4 b ‘- e 9 7
L l . ¥ eSane | = | T ' j L ; a3 '
clé c17 1] 7 | < | ™ | | ExTRaa LIPF A s 2 CA3083 e
gs\?’]; TRk 77 e e ! [ Uy o o) il 2 L; L03
= BT P J ol L r
% ,J-v Sl I | i | oL | RLT < ™ EpLic
G /1 B 1 | i x | 7K G | 10 . {CORM NCM)
+5 YILT L H /“rl, I ;
REGULATOR TS, - o ] Proe o St ) /7L y - _2_1?;17 7 by
7 / >
b
\ L 7
cze—[ R39S % MITLER |
S 5’20 b
l—'-‘—w-i' e L 3 mk
77

S MHZ AMIP 1/3+
70 DE CAlY

Figure 5. 1A1A10 Frequency Standard PC Board

Schematic Diagram 6628-9088
(Sheet 2 of 4)

13/14



FREQUENCY STANDARD

/'1)
7
s P/O 3 -
g/
SNSELEOU y CD40708
n & I
P.’('l\ts e o I 9 =
uis
u2
16 Cpk027 Wi _bﬁ
| 9 TTL/CYDS Hs VDo L
3 A3 4 RS v
Co L S 2.2 . 5 | J i
19 1o 1784 4 Q — ; ‘ uss |2
Lmtgg?gﬁm& - P 0 g 3 1N CULOLC™  BINARY COLNIER ,-L
3 S -BIT COLN . DAL 3 |2 11 QID 08 03 0k 07 05 Q17 77
Ul-8 g—— 21ck 11 9| vz0 y Q ) Qll_ 0 03 0% 07 05 O
SHEET | 2 7 AP ] S 3 5 17 Is[is [13[12 [5 [% |3 |1
SN3LLS 26 <
45V EN EN 7 ~
CLK 1 P Vot DR DA Oc Dp  GND
R RS T e s 6 |8 o 3 Wl 312 i
l l o I S 12 2 v 510
[ A s Uy 5
p,gz§ A—, J 3 - Flf:: Ug-rc1ksol | conT on
2.K S 4|4 /+18 & 13, 4 2 SHT &
/8w COLNTER W i " CONT 13
¥ ® 9| couasac
Vgs 9
' [ B if oo
77 m’:}\/”c'
CIMOE28 NG
R50
f~,é§ —— & —
A 243 34
Wit [
= @ * |
- 14 W
COBUIID & 2w
——E-of i
C04025. lﬁ
177 DIG|TAL CLARIFIZR
Figure 5. 1A1A10 Frequency Standard PC Board

Schematic Diagram 6628-90R&
(Sheet 3 of 4

15/16



FREQUENCY STANLARD

JHP3
SN
( 0 O———p P2 840
SHEET 2 i
R60 '
. < |
| by —
:“L r e % 13,P DOWN CL&% (7 iEm
__GHan 359 CRl : :
o H 27K . !
' 24 I ABtS CONTROL r i —S 14,R UP CLARIFIz
| yoplEL Ll o EPURIER COUNTCR R5E 2 LARIF 2
&l - —— 27K
l V5SS : (. AAN | 3
L ﬁ| = s voorle o 1 a Lvgp R5 RS Cok0z5 : Tl i
I i e I l : e ek CRz
[ [ : DEC BN @ VY - RCY DISABLE o 1q o |
[ SN . Blon DEC s |/aw CLAR. prion 2 9M 410 e
| =t = i €DLC29 eokods - & INHIBIT 1ooes |
| INH | i} os L ? i ) L RD £ k> 35 2365 [E0l .. XMIT DISABLE I
| l g 0A - —o 08 up /o 2 Bl "E5% 3y 3.3 T2 Y AT
—] ’T\ )
conTHLL QA 12 N L oy A 2.2 15V < Rs5
| [}7 | ] ¢o 0B 4] nc co? ou |l 20V < 0% J
P | T | , - $ |
1 our | o oc |13 Z s e —
CONT FROM —| T | oo ol o CK o S |
SHT 3 O N _2p CE_ Vss Lp ; > 23, ATP)
, B 15] 3 5 I 12 |
"
St — rs ‘ W ero E’ |
; U3
pin @ : s+ T & ' = !
ﬁx V7 A PO | C040708 |
¢ 2 |12, [ g/) us L
J Q ! g _ 2 . l
s —&,, L | PO, S CCLOYIR RS2
|7 5 a/ ui3 ; E |
Nosr. cokozs o =NV S ok ZERO 515
£0+027, C0408z8 e T [ R31 | ’ SN
4 1T T - 5
Lo 2 I v —> 10,L  UPSIG
P H S = ——
- pio .|s | == —AWA LS im0
L L 8 7 S U12-20802 RS2 bl e
- 4
,I' J KK I
= '°l 3]0 csuons
N e L -..L —‘

€D4 3708

54
7K

Figure S. 1A1A10 Frequency Standard PC Board
Schematic Diagram 6628-908%
(Sheet 4 of 4)

17/18



UNIT INSTRUCTIONS

)
w

FREQUENCY STANDARD

1A1A10

This section is applicable to RF-230
Transceivers with serial numbers below

1833.
+ov
T0 1a1a8 € Texd X5 N
AND 1A1AT1 1IMHZ MULT. > 65MHZ

APPROX
A 1 KHZ

+10v 5V
12— R REG. T7
>N
1 MHZ
=13 <
UNLOCK
IN UNLOCK y
_ DET. AND H4/+16
TXT €— sw
UNLOCK
DISPLAY I
9 MHZ
N
SHIEAE2 GENAND |—> 9mnuz
CONTROL
— CLARIFIER
UFi CONTROL
N CLARIFIER CLARIFIER
DOWN > CONTROL CONTROL
ZERD p—o TO LED'S
< ON FRONT

PANEL




FREQUENCY STANDARD

€3

ii

Paragraph

_Jk&'.uld

5.10

Figure

W B W) -

Table

TABLE OF CONTENTS

General Descrption . . .+ .« 4 o o 4 o« o
Technical Characteristics . 5 o
Semiconductor Complement , . . . . |
Circuit Description .

Regulator Circuits )

Cut-of-Lock Indicator/Control ercuu

TEXONrns 2 v

65 MHz Reference .

I MHz Reference .

9 MHz Carrier Output . A

CWTone . . . . A,

Clarifier Control Slgnal I R e

Clarificr Inhibit and Control . . . . . . . .
Maintenance a astrwl Iickrel covparrier acite

R36, 10V chulalorAd;uslmem 2 aoe SAE X e

63 MHz Output Tuning and Verification .

R1, 9 MHz RF Qutput Level Tuning and Adjustmen(

100 Hz Reference Outpul Verfication T

| MHz Qutput Verification . . . . . . . . . . .

| kHz Qutput Verification . e

ATPI Clock Qutput . . . . . - . « « « 4 - -

Zero Qutput . . .

Up/Down Control Outputs ;

Other Functions - T W T
ParlS LSt v e, son mix Supe e e A6E s
SRR i rnie ety 2oma am L paxa ety ehieIa

LIST OF FIGURES

1A1A10 Frequency Standard 'C Board Functional Diagram .

1A LA]0 Test Configuration RN
1ALALD Input{Output Summary . . . . - . . . .
1ALA10 Component Locations . . . . . - . .
1A1A10 Frequency Standacd PC Board Schematic Dmgram

LIST OF TABLES

1A1A10 Maintenance Parts List . . . . . . . . . . . . .

—
\lu-..nqo«oo\moo‘c.c\u.mumuwuuu———_...|ocg
©

Page

13
13

Puge



@

FREQUENCY STANDARD

1. GENERAL DESCRIPTION

The Frequency Standard contains the master refer-
ence oscillator (TCXO A2), and circuitry to pro-
vide the 9 MHz carrier injection signal, the LOI
and LO2 reference signals, and claritier control

circuitry.

2. TECHNICAL CHARACTERISTICS

Power Requirements:
+13.2 Vde [nput PI-20

+1OVT
+HIOVR

Control Inputs
O/L In
Clurilier Down
Clarifier Up
Clarifier Zero
+10T
+10R
LO3 Inhibit

Control Outputs
Zero Oulput
Up Output
Down Output
Xmit Inhibit

Signal Outputs

Pl1-17
PI1-19

Pl-3

P1-13 (0 = Down)
Pl-14 (0= Up)
Pi-12 (0= Zero)
P1-17

P1-19

Pl-6

PL-9 (1 = Zero)
PL1-10 (1 = Up)
PI-11 (1 = Down)
P1-2 (1l = Inhibit)

9 MHz P1-8 0dBm

65 MHz P1-5 —=10x5dBm
100 Hz Ref Pl-42

1 MHz Pl-16

1 kHz P40 280 mVrms

REF. DESIG. TYPE DESCRIPTION

Qi3 ING124 Transistor, NPN

Q4 MPS2369 Transistor, NPN

U1t CD4040 12 Stage Ripple Carey
Binary Counter Divider

uz CD4027 Dual J-K Master-Slave
Flip-Flop

u3 CD4030 12 Stage Ripple Carry
Binary Counter Divider

U4, U3 Ch4029 Presettable Up/Down
Counter

U6 NESSS Timer

u7 CD+4027 Dual J-X Master-Slave
Flip+Flop

Ul D070 Quad Exclusive OR Gates

ue CDE06E 8-lnput NAND Gare

vlo cD4an12 Dual #-Input NAND Gates

Uil CD4023 Triple 3-Input NAND Gartes

U122 CDH001 Quad 2-Input NOR Gates

ul3 CD3025 Triple 3-Input NOR Gates

(e CD40353 Triple 2-Channel Mulri-
plexer

VRI MC1723CL | Monolithic Voltage Reg.

VR2 78LO3 3 Terminul Positive Fixed
5V Regulartor

Al

Ql MPS2369 Transistor, NEN

451 SN74LS00 | Quad 2-lpput NAND

uz2, U3 $N74LS163 | Synchronous 4-Bit Binary
Counter

4. CIRCUIT DESCRIPTION

The Frequency Control PC Board contains the

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE DESCRIPTION
AR1 CA302BAS | Differential Cascode Ampl.
CRI-CRT IN4454 Diode

Ql AING 126 Transistor, PNP

Q2 2N4124 Teansistor NPN

Q3 ING126 Transistor, PNP

Q3, Q5 AING12+ Transistor, NPN

Q6 MPS52369 Transistor, NPN

Q7 AING123 Transistor, NPN

Qs MPS2369 Transistor, NPN

Q9 ING126 Transistor, PNP

Qio TIP30A Transistor, PNP
Qi1,Q12 MPS2369 Transistor, NPN

TCXO (Temperature Controlled Crystal Oscillator)
and several support or parallel functions as shown
in the simplified diagram on the section cover, and
in the more detailed diagram in figure 1.

4.1 Regulator Circuits

Two regulators support the +1€ Vdc and +5 Vdc
TCXO input requirements. Current boost pass
element Q9 controls the 11 — 15 Vde input voltage
(+13.2 nominal), and functions with voliage regu-
lator VR1, and contral elements Q10 and R36 to
provide a precise +10 Vde supply. This regulated
source satisfies all on-bourd requirements, and also
appears at P1-18 for use in the synthesizer. VR2
supplies the +3 Vdc requirements of the TCXO and
several other circuit elements as shown in the over-
all schematic at the end of this section.
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G

4.2 Out-of-Lock Indicater/Control Gircuit

An Out-of-Lock conditian from either LO assembly
would cause P13 to go low and bigs ON PNP
transistor 03, With Q3 ON, D51 contral transistor
24 s alsa “switched” ON and DS illuminates io
provide an on-board indication of the out-of-lock
condition, This same contral candition will cause
05 base to go high end turn ON Q3. With Q3 on,
F1-2 will mo low to produce a XBMIT INH {Transmit
Inhibic) cantral putput condition.

4.2 TCXO

TCXOD assembly A2 is operative whenever primary
power is applied to the RF-2300 All freguency
derermining oulpils are synthesized from this
single highly stable reference to produce an pper-
ating frequency stable to within 1 x 1076 (£ 13
Hz & 13 MHz} over the full tempemature range.
The 13 MHz TOXO output at pin 3 deives Q8 and
al._ 31 on the Al Divider sub-assembly

4.4 BS MHz Reference

8, L3, and L4 operate in o X5 multiplier circuit
to derive the 63 MHz reference from the TOXO
input via C20. This multiplier is housed in a shizld-
el environment located just below the A2 TCXO
assembly. 08 is biasad so that the TCXO input
will drive the amplifier into distortion to produce
a harmonic-rich outpui. By resonating L3 and 1.4
to 65 Mz, the 5th harmonic of the 13 MHz input,
the desired reference cutput is obtamed. L3 and
L4 are “peaked for maximum output at P1-3.

4.5 1 MHz Reference

The TCXO output also drives Q1 in the A Divider
assembly, AIOQL spd ALU] baffer the 13 MHz
ot from the TCXO, The buffered TCXO put-
pul drives two separate signal paths via separate
binary counters. Al UZ is a synchranous 4-hit
binary counter configured to divide the 13 MHz
referance input by 13 to produce the desired 1 MH:
reference autput at PI-16.

4.6 9 MHz Carrier Output

The 9 MHz penerator also uses binary counter & |-
U3, but does not use the same + 13 output es
described for the | MHz reference. The carny
output at U2-13 is a short duration pulse to pro-
duce o high harmonic cantent for filtering as

9 W Hz in tuned cireuits T1, T2, T3, and T4.

b3

When L3 is not desived, L1-1 is gated OFF by Q2
R establishes the 9 MHz drive level to AR {ulso
controlled by the LO3 INHIBIT signall, and 1,
the 9 MHz line driver.

4.7 CW Tane

The 1 #MHz (+ 13 output from AL ) s also usad
penerale the | KHe (approximately) ow signal. The
1 MHz output from ALUZ-11 is level shifted

by QG and the output is fed to binary counter
U1, This counler is asctually configured as a
+1024 device, and as a consaguence, the ow out-
put is ot exactly | kHz, but rathar a fraction
sbove 976 He, This 976 He “note™ i very effective
(or cw commuication,

4.8 Clarifier Control Signal

Clanfier control is effacted through option diodes
CR2 and CR3. In most applications, clarifier oper-
ation would anly be desirable 10 the receiver mode
(o prevent the operationil phenomenon called “leap
frogeing™ ) Clip-oul type diodes are mstallad to
provide o pormal coe-teme selection of this option.
With bath diedes installed. clarifier operation is
inhihited in both the transmal and receive modes,
By “clipping” CR2 ta remaove the +10R control
signal, clarifier opemation would net be inhibited

in the receive mode. By “elipping” CE3, clarifier
pperation waolld not be inhibited in the transmit
mode, and abviously by “chipping™ both, full time
clarifier operation would be availakle. With no
inhibit veltaze at U132, this control WOR gate

hus anly two inputs; an end-of-rangs signal from
2=, and the UP control signal from Pl-14. The
cero output deiving G113 places C28 in the timing
circuit to slow U, an NE-555, as it reaches zeng,
This allows easy manual zercing of the clarifier.
The Ug tianer output 15 avaslable at PL-23 (to ATF1).
[ RF-230M (FOC Type Accepted Units), only CR2
isremoved to provide receive anly clanlier operation,

4.9 Clarifier Inhibit and Contral

If either clarifier inhibit diode 12 present to allow
the +10V at either PL1-17 (dicde CR3) or P1-19
{diode CR21 control MAND gate U10 inverts this
signal to a ground, This i turn lorces UL 10 (o
oo high, grounding bit DB on ALLUS causing A1U3
to divide by 16, U10-12 alsa commands T3-11 to
cause its associated circuit to divide by 8125, This
gives a total division of 130,000 giving a resultant
output of exactly 100 Hz If the clarifier is not
imhibited 3 control counter composed of Ud, 7, 14
instructs A1 U3 to divide by 14 for the number of
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times commanded by U5, and U7. Ul4-11] is now extender card (part of the MRK) for test and adjust-
HIGH, causing its associated circuitry to divide by ment, All test equipment items required for test
8127, With U5 and U7 set for zero affset, A1U3 and adjustment of this assembly ure shown in
divides by 14 sixteen times and by 16 for 8111 figure 2.

times, fora total division of 130,000 giving the same

100 Hz output. If US and U7 are set for one a

step above zero A1 U2 divides by 14 seventeen

times and by 16 for 8110 times giving a division Always remove primary power (select

ot 129,998 giving a resultant frequency of 100, POWER OFF at front panel} when re-
00153 Hz, which when provided to LO2 causes it maving or installing plug-in assemblies

to be 15.3 Hz higher. Because there are 32 steps, to prevent accidental damage,

the total range is approximately —246 Hz, and

plus 230 Hz. The exact step size can vary slightly. Figure 3 summarizes all |AIALQ cerd-edge input/

output cannections and presents a “top side” view
of the assembly. Most maintenance problems can
be solved by measuring input functions required to
produce any given output, and by measuring for
the corresponding output,

5. MAINTENANCE

The 1ATA10 Frequency Standard PC Board must
be removed from the RF-230 and mounted on an

E ol @ : | 2 @
- 1101

& g epeausner couren —
—— — ('—ﬂ

RF MILLIVOLTMETER
S00NTON 92C DR EQUIVALENT

1A1A10 { )
FREQ. STD. PCB

Q¢ o0
e & o
a4 c o
VO

SIMPSON 260

OR EDUIVALENT

Figure 2. 1A1A10 Test Configuration
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5.1 R36, +10V Regulator Adjustment

With the IATA10 PC Board mounted on an extend-
¢r card and POWER ON for normal aoperation, per-
form the following:

o Verify 11 -
P1-20.

15 Vde (nominal 13.2 Vdc) at

b.  Connect VOM 1o PI1-18 and verify +10 Vdec.
If there is a measurable difference, adjust R36 1o
provide +10 Vdc at this point,

¢.  This completes #10R adjustment. Recon-
figure for normal operition or continue with tests.

5.2 65 MMz Output Tuning and Verification

With the 1ATA10 PC Board mounted on an extend-
er card, and POWER ON for normal operation.
co-nect an rms VTVM and a frequency counter to
I_ 3. Procecd as follows:

i Output frequency and level at P1-3 should
be 65 MHz @ —10 to — 1 5dBm. Thisis a nominal level
with L3 and L4 peaked. Do not de-tune L3 or L4
to produce an exact —10 dBm. If the fevel is below
=15 dBm, verily tuning and adjustment as follows:

b.  Adjust L3 and L4 lor peak output on VTVM.

Verify circutl parameters (1.e. +10V) to correct dis-
crepancy, This completes test. Reconfigure for
normul operation or proceed with tests.

c. Use TCXOadjustment at tap of sealed assems-
bly and adjust 65 MHz output to exact frequency.

Note

~  Verfy frequency standard accuracy is at
least 1 ppm and note offset stamped on
TCXO. Make adjustment at 259C.

5.3 R1,9 MHz RF Output Level Tuning and
Adjustment

With the 1A1A10 PC Board mounted on an extend-
er card, connect an rms VTVM and a frequency
counter to P1-8 and verify 9 MHz at 0 dBm. [f not
at this level, procced as follows:

a. Tune TI, T2, T3, and T4 for peak output
indication on the VTVM,

6

b.  Adjust R1 to produce 0 dBm output at P'I-8.
Note
Alogic *'17" at P1-6 will inhibit this output

c. This completes 9 MHz outpult tuning and
adjustment, Reconfigure for normal operation or
proceed with tests.

5.4 100 Hz Reference Output Verification

Verify “‘fixed™ tuning mode and measure 100 Hz
10V peak-to-peak (CMOS) at P1-42. For “clarifier”
operation, there will be a very sublle frequency
change at this output (99.975 Hz at the low end
and 100.0230 Hz at the high end). This very subtle
change, when multiplied by 10,000 {on LO2), can
equal an operating frequency change of +230 Hz, or
246 Nz,

5.5 1 MHz Output Verification

The 1 MHz output is at T2L levels. This means
that the *1" level will be 2.4 Vde, and the 0™ will
{nominally be 0.7 Vdc). The lrequency should be
at | MHz,

5.6 1KkHz Qutput Verification

The | kHz output will measure approximately 976
Hz, and the level will be an approximate 800 mV
peak-to-peak sine wave. The requency of this
output is not eritical. The frequency is nol exactly
| kilz because it is derived by dividing | MHz by
1024, The sine wave outpul is developed by pass
ing the square wave divider outpul thru a low pass
filter and amplifier (Q7).

5.7 ATP1 Clock Qutput

This is a CMOS output (approximately 9V/1V),
with very narrow on pulses at approximately 13 Hz
when clarifier is stepping up or down.

APPROXIMATELY 13 MZ PAF IN FIXED MODE

e ]

In the clarifier mode, the PRE is slowed to approxi-
mately one fourth this rate (just over 3 Hz), and it
is not 2 continuous series ol pulses, but rather a
single pulse as the frequency reaches zero.
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5.8 Zero Output

This output does not provide an external control
function, but can be used as a test point to observe
the control condition. With a high logic level at
this point, Q13 is switched ON and C28 is added in
parallel with C27 to control U6 operating frequency.
The narrow pulse width is obtained by the long
charge path through R56 and R57, and the relative-
ly quick discharge path of C27 through only R57.

5.9 Up/Down Control Outputs

These outputs control UP/DOWN front panel
indicators. The 1’ state equals a related lamp
ON condition (active).

5.10 Other Functions

A logic “1” on the O/L control line indicates
an out-of-lock condition, and will be associated

with a TXI (transmit inhibit) condition. The TXI
line will be low (0.7V) in response to an O/L IN
“high” condition. A logic “1”’ on the INHIBIT
line inhibits the 9 MHz carrier output.

6. PARTSLIST

Table 1 lists all 1A1A10 Maintenance Parts. These
parts can be identified in figure 4. Refer to

General Information Section for list of manu-
facturers.

7. SCHEMATIC

Figure 5 is a complete schematic diagram of the
1A1A10 Assembly.

NOTE

INSTALLING CR2 DISABLES CLARIFIER IN RECEIVE MODE, NOR-

MALLY NOT INSTALLED.

INSTALLING CR3 DISABLES CLARIFIER IN TRANSMIT MODE. NOR-
MALLY INSTALLED. MUST BE DISCONNECTED BY CUSTOMER IF

DESIRED.

REV A

I o

— :
us us us
et N L e~
1 ,_‘ j A2
ua un u3
L~ . LA~
o~ |
. oo GD
L~ U u2 mm
OFR L] = B
=
||'|l| 0|||||||I|||||| @

—

* A1ASSEMBLY INSTALLED WITH COMPONENT SIDE FACING COMPONENT SIDE OF 1A1A10 BOARD.

Figure 4. 1A1A10 Component Locations
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TABLE 1. 1TATA10 MAINTENANCE PARTS LIST
Mir.

Ref, Dasig. Nezme & Description Cote Part Number
IALIAIQ Frequency Standard PWB Assembly 14304 66280850
ARI Integeated Circuit, Differential/Cascade Amplifier, | 14304 1C0031

CA3028AS
Cl Capacitor, Fixed, Mica 220 pF 5%, 500V 14304 C-0134
C2 Capacitor, Fixed, Ceramic 2.7 pF £5%, 1000V 14304 C4732
C3-C6 Capacitor, Fixed. Ceramic, .01 uF £207%, 50V 14304 4952
c? Capacitor, Fixed, Ceramic, 2.7 pF £5%, 1000V 14304 C4732
C8, C9 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 C-4952
C10,Ci1 | Capacitor, Fixed, Tantalum, I uF £10%, 35V 14304 C-3100
Cl12 Capacitor, Fixed, Ceramic, .05 uF +80-20%, 50V 14304 C-3201
Cl3 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 4952
Cl4 Capacitor, Fixed, Ceramic, .1 ulFF +80-207%, 50V 14304 C-3202
C15 Capacitor, Fixed, Ceramic, .01 uF *20%, S0V 14304 C4952
Cla Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 14304 C-3102
Cl17 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14304 C-4952
C18 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 14304 C-3102
C19-C21 | Capacitor, Fixed, Ceramic, .01 uF £10%, S0V 14304 C4952
C22 Capacitor, Fixed, Ceramic, .001 uF = 10%, 500V 14304 C-3513
C23 Capacitor, Fixed, Ceramic, 15 pF £5%, 1000V 14304 C4743
C24 Capacitor, Fixed, Ceramic, 82 pF 5%, 1000V 14304 4757
C25§ Capacitar, Fixed, Ceramic, 20 pF 5%, 1000V 14304 C-4745
C26 Capacitor, Fixed, Tantalum, 68 uF =10%, 25V 14304 C-3105
C27 Capacitor, Fixed, Tantalum, | uFF £10%, 35V 14304 C-3100
C28 Capacitor, Fixed, Tantalum, 3.3 uF =10%, 15V 14304 C-3101
C29 Capacitar, Fixed, Ceramic, .01 uF £20%, 50V 14304 C-4952
CR1CR7 | Diode, Signal, IN4454 14304 CR-0705
DS1 L.E.D., Red 14304 9194314
Li Choke, RF, 100 ull 14304 L-0640
L2 Choke, RF, 27 uH 14304 L-0633
L3, L4 Inductor, Vanable, .34 uH 14304 L0251
Q1 Transistor, PNP, 2N4126 14304 Q-0386
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TABLE 1. TATAT0 MAINTENANCE PARTS LIST [Continued)

Mfr,
Ret. Desig. Marme & Description Code Part Ma.
Q1 Transistor, NPIN, 2MN4124 (4304 [O-0385
Q3 Transistor, PNP, 2N4126 14304 |Q-0386
4,05 Transistor, NPN, 2N4124 14304 | Q0383
06 Teansistor, NPN, MPS2360 (4304 | Q0062
Q7 Transistor, NPN, 2N4124 14304 [ Q-0385
Q& Transistor, NPN, MPS2360 14304 | Q-0062
Qe Transistor, PNP, 2N4126 14304 | 0Q-0386
210 Transistor, PNF, TIP-304 14304 Q0037
011,312 Transistor, NPN, MPS2369 [4304  |Q-0062
Q13 Transistor, MPN, 2M4124 14334 | Q0355
14 Transistor, MPN, MPSZ369 14304 | Q0062
E1 Resistor, Vamahle, 500 ohm 14304 R-22035
R2 Resistor, Fixed, Composition, 27K 5%, | /4W Mil type [RCROTG2T2IM
| 2 Mot used
Froox Resistor, l-'i:lcr.:d; Composition, 2. 7K £5%, 1/4W Mil type |[RCROTG2TIIM
RS Resistar, Fixed, Composition, 5,68 £3%, 1/4W Mil type [RCROTGI6ZIM
Ra Resistor, Fixed, Composition, 6.8K £350, | /4W Mil type |[RCROTGHAITM
BT Resistor, Fixed, Composition, 560 ohm £5%, 1/4W | Ml tvpe [RCROTGSG1IM
B8 Resistor, Fixed, Composition, 22 ohm £3%, 1/4W Mil type [RCROTG220JM
RS9 Resistar, Fixed, Composition, 108 £3%, 1/4W Mil type [RCROTGIDIIM
RO Resistor, Fixed, Composition, 100 ohm 5%, 1/4W | Mil type [RCROTGIO1IM
R11,El12 Resistor, Fixed, Compoesition, 2TK £5%, 1/4W Ml type |RCROTG273IM
R13 Resistor, Fixed, Composition, 6.8K £5%, 1/4W Mil type [RCROTGOR2IM
R14 Resistor, Fixed, Composition. 390 ohm £3%, 1/4W  [Mil type [RCROTG391IM
k15 Fesistor, Fixed, Composition, 22K £3%, 1/4W Mil type |RCROTG222IM
Rl1a Resistor, Fixed, Composition, 100K £5%, | f[4W Mil type |RCROTG04IM
K17, K15 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil 1type |RCROVGIO2IM
R1% Fesistor, Fixed, Composition, 100K £3%, 1/4W Mil type | RCROTG104IM
R20 Resistor, Fixed, Composition, F00 ohm £55%, 1/4W  [Mil type |RCROTGIOLIM
Rl Fesistor, Fixed, Compaosition, 2.7K £5%, 1/4W Mil type | RCROTGITZIN
| Mot used
R23 Resistor, Fixed, Composition, 100 ohm 3%, 1/4W  [Mil tvpe | RCROTG101IM
R24,R23 Rasistor, Fixed, Composition, 6.8K £5%, 1/4W Mil type |RCROTAE2ZIM
R26,H27 Resistar, Rixved, Composition, 1K £5%, 1/4W Mil type |RCROTGIO2IM
R28 Mot used
29 Fesistor, Fixed, Composition, 10 ohm £5%, 1/4W Mil type | RCROTG LODIM
B30 Resistar, Fixed, Composition, 1K £3%, 1/4W Mil type |RCROTG102IM
R3] Resistar, Fixed, Composition, 22K £55, 1/4W bl type | RCROTGI22IM
R32 Resistor, Fixed, Composition, 1.8K £5%, 1/4W pil type | RCROTGLE2IM
B33 Resistor, Fixed, Composition, 120 ohm £5%, 1/4W  [Mil tvpe |RCROTG121IM
R34 Fesistoer, Fixed, Composition, 1K £5%, [/4W Mil tvpe |RCROTGLO2IM
B35 Resistor, Fixed, Wirewound, .5 ohm =5%, |'W 14304 | R-3763

1D
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FREQUENCY STANDARD

TABLE 1. 1A1A10 MAINTENANCE PARTS LIST (Continued]

Mfr,

Ref. Desig. Name & Description Code Part Na.
R36 Resistor, Variable, 5K 14304 |R-2208

R37 Resistor, Fixed, Composition, 5.6K £5%, 1/4W Mil type | RCROTGS62IM
R38 Resistor, Fixed, Composition, 33 ohm 5%, 1/2W Mil type | RCR20G330IM
R39 Not used

R40 Resistor, Fixed, Composition, 1.2K £5%, 1/4W Mil type [ RCROTG122JM
R4l Not used

R42 Resistor, Fixed, Composition, 15K 5%, | /[4W Mil type [ RCROTGI53IM
R43 Resistor, Fixed, Composition, 82K +5%, | [4W Mil type | RCROTGS23IM
R44 Resistor, Fixed, Composition, 1K 5%, 1/4W Mil type | RCROTGI02IM
R45 Resistor, Fixed, Composition, 100 ohm £5%, 1/4W | Mj] type | RCROTGI01IM
R46 Resistor, Fixed, Composition, 2.2K £5%, [/4W Mil type | RCRO7G222IM
R47 Not used

R48 Resistor, Fixed, Compaosition, 2.2K £5%, 1/4W Mil type | RCRO7G222JM
R49 Resistor, Fixed, Compaosition, 100 ohm £3%, 1/4W | Mijl type | RCRO7G101IM
R50 Resistor, Fixed, Composition, 2.7K £5%, 1/4W Mil type | RCRO7G272IM
RS1 to R533 | Resistor, Fixed, Compasition, 1K 5%, |/4W Mil type | RCRO7G102IM
R54 Resistor, Fixed, Composition, 27K +5%, [/4W Mil type | RCRO7G273K
R55 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type [ RCRO7G473IM
R56 Resistor, Fixed, Compaosition, 100K £5%, 1/4W Mil type | RCRO7G104IM
R57 Resistor, Fixed, Composition, 3.9K £ 5%, 1/4W Mil type | RCROTG392IM
R58 to R60 | Resistor, Fixed, Composition, 27K 5%, 1/4W Mil type | RCROTG273IM
R61 Resister, Fixed, Compasition, 1K 5%, 1/4W Mil type | RCROTGLO2IM
R62 Resistor, Fixed, Composition, 1.8K *5%, 1/4W Mil type | RCROTG182IM
R63 Resistor. Fixed, Composition, 10K £5%, 1/4W Mil type | RCROTGLO3IM
R64,R65 Resistor, Fixed, Composition, 2.7K £5%, 1/4W Mil type | RCROTG272JM
Tl to T4 Transformer, RF 14304 | 919-1319

Ul Integrated Ciccuit, 12 Stage Ripple-Carry Binary 14304 | IC-D351

Counter/Divider
U2 Integrated Circuit, Dual J-K Master Slave Flip-Flop | 14304 | [C-0380
U3 Integrated Circuit, 12 Stage Ripple-Carry Binary 14304 IC-0351
Counter/Divider

U4,Us Integrated Circuit, Presettable UP/DOWN Counter 14304 | [C-0090

U6 Integrated Circuit, Timer 14304 | 1C-0295

u7 Integrated Circuit, Dual J-K Master Slave Flip-Flop | 14304 | 1C-0380

Us Integrated Circuit, Quad Exclusive OR Gate 14304 | IC-0388

U9 Integrated Circuit, 8-Input NAND Gate 14304 | 1C-0386

uio Integrated Circuit, Dual 4-Input NAND Guate 14304 | [C-0089

ull Integrated Circuit, Triple 3-Input NAND Gate 14304 | 1C-0142

Uiz Integrated Circuit, Quad 2-Input NOR Gate 14304 1C-0135

ui3 Integrated Circuit, Triple 3-Input NOR Gate 14304 | IC0143

U4 Integrated Circuit, Triple 2-Channel Multiplexer 14304 1C-0384

VRI1 Integrated Circuit, Positive Voltage Regulator 14304 1C-0058




FREQUENCY STANDARLD

TABLE 1. 1A1A10 MAINTENANCE PARTS LIST [Continued)

nifr.
Ref, Dasig. Mame & Description Code Part Ma,
VR2 Integrated Circuit, Three Terminal Positive Fixed | 14304 1C-0291
Voltage Regulator, MATELOSAC
TABLE 2. MAINTEMAMNCE FARTS LIST
flfr,
Ref, Desic, Mame & Descrioton Cade Fart Wumber
1A1A104L | Divider Circuit PWE 14304 GeH 2808
0l Transistor, NPN, MPS23169 14304 -0062
k Eesistar, Fived, Composition, |/4W, 5%, 27K Mil type| RCROTG272IM
R2 Resistor, Fixed, Compositian, 1/4W, 3%, 1K Mil type| RCROTGIO2IM
R3 Resistor, Fixed, Composition, 1/4W, 3%, 470 Mil type| RCROTG4TIIM
R Resistor, Fixed, Composition, 14W, 5%, 2.7 Mil type| RCROTGZIT21M
B3 Eesistor, Fixed, Composition, 1/4W, 5%, 2.7 Mil tvpe | RCRO?GIT2IM
4] IC, Quad 2 in Nand, SN74L500 14304 IC-0177
L2 I, Synchronous 4-Bit Caounter, SNT4L5163 14304 [C-01 89
L3 IC, Synchronous 4-Bit Counter, SNT41L5163 14302 [C-0189
TABLE 3. MAINTENANCE PARTS LIST
Mfr,
| Ref, Desig, Marne & Descripiion Code Part Mymber
TALATDA2 | TCXO, Frequency Standard, 13.00 MHz 14304 G62E8-D860
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1. GENERAL DESCRIPTION

LO Ne, | generates the Fo #75 MHz signal required

at the 1ATAG Mixer to perform the final transmit
mixer up-conversion to the Fo, and in the receive

mode, to perform the first up conversion to the

75 MHz IF, The Fo +75 MHz output can be any

discrete freguency (in 10 KHz increments) between
76.60 MHz and 103.00 MHz. The output frequency

is synthesized from a single 1 MHz signal input,
Synthesizer control is excreised automatically i

response to BCD frequency control inputs from the

program board {or in non-type accepted versions,
via an optional RF-232 Frequency Controller).
HOP spur avoidance control is also exercised thru
this assembly,

2. TECHNICAL CHARACTERISTICS

Power Inputs:

LO NO. 1
REF. DESIG. TYPE DESCRIPTION
Qlo, Qil MPS65T1 ‘I'ransistor, NPN
Qlz MPS2369 Transistor, NEN
Qil MPSALS Transistor, Dadington, NPN
Ql+ MPS2369 Transistor, NEN
U4 FSCI1C90 | 650 MHz +10/11 Prescaler
us MCY470P Garted JK Flip-Flop
Us-ue 74LS190N | Synchronous Up/Down

BCD Counter
vio-ui2 G008 <Bit Fell Adder
Ui3 SNT8LOS Positive Fixed Voltage
Regulazor

Uls MC30=4 Phase Detector
vis CD4518BE | Duad BCD Up-counter
Uvlé CD40D1AE | Quad 2-Bit NOR Gates
u17-L1e CD3010 Flex Bufrers/Converrers
v2o TALS27PC | Triple 3-Input NOR Gates
VRI] MCT805CP | Positive 5-Velt Regelator
VR2 SNT7ELOS 3-Terminal 3 Volt Regulator

4. FUNCTIONAL DESCRIPTION

+10V PL-18
Signal Inputs:
| MHz Ref. P1-23
Signal Outputs:
LONo. 20ut  PI1-2  76.60MHz — 105.00

MHz (10 kHz Increments)

Control Inputs:

10 kHz 10,

1
100 kHz 20, 21, 2
1 MHz 20 21 22

2
_—~a ]

10 MHz 20, 21
HOP P1-25 1=+10kHz

Cantrol Ouiputs:

Out-of-Lock

Pl-41

0= Out-of-Lock

3, SEMICONDUCTOR COMPLEMENT

REF. DESIG, TYPE DESCRIPTION

ARl CA3028AS | Differential Cascoce Ampl.

CRI-CR3 MV109 Diode, Voltage, Variable
Capacitance

CR4, CRS5 INHE54 Diade, Signal

Ql 2N4126 Transistor, PNP

Qz2, Q3 2N5486 Transistor, FET

Q3 AIN3563 ‘Transistor, NPN

Qs AN+126 Transistor, PNP

Q6, Q7 IN3386 Transistor, FET

Q8, Q9 2N3563 Transistor, NEN

The LO Na. | output signal is synthesized from a
single | MHz reference signal input in response to
BCD control inputs of 10 MHz, 1 MHz, 100
kHz, and 10 kHz. Recall that 1 kHz end

100 Hz frequency control elements are added
o the signal by LOZ. HOP, the 10 kHz fre-
quency shift spur evasion technique, is also
effected at LOI.

The | MHz reference input from TATATO enters
LO! at P1-23 and is buffered at Q14 to drive UlS,
configured to divide by 100, The 10 kHz CMOS
output from UI3 is converted to TTL by Q12.

Refer to figure 1, a detall disgram of Phase Detector
U14 as it 15 employed in this circusl, lor the follow-
ing discussion. Only the phase detector and charge
pump features of Ul4 are used in this circuit. They
are used to measure a phuse lock condition and to
generate an error vollage proportional to departure
of the divide-by-N input from the reference input,

Loop Lockup occurs when both outputs Ul and D
remain high. This occurs only when all the negative
transitions on R, the reference input, and V, the
feedback input, coincide. The circuit responds only
to tracsitions. and as & consequence, phase error is
independent of input wavetform, duty cycle, or
amplitude varation. As long as the loop remains
locked (no phasc or frequency difference of the
input signals), the output voltage at R36 will be low
and the Ul and D1 outputs will be low.
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With an out of lock condition, there will be a pulsed
waveform on either Ul or D1 (to either PU or PD),
depending on the phase-frequency relationship of
the two inputs at R and V. The charge pump serves
to invert one of the waveforms (D1) and translates
the voltage levels before they are applied to the loop
filters. When PD islow and PU is high, Q1 will be
conducting in the normal direction and Q2 will be
off. Current will be following through Q3 and CR2;
the base of Q3 will be two VRE drops above ground
or approximately 1.5 volts. Since both of the re-
sistors connected to the base of Q3 are equal, the
emitter of Q4 (base of Q5) will be approximately
3.0 volts. For this condition, the emitter of Q5
(DF) will be one VBE below this voltage, or about
2.25 volts. The PU input to the charge pump is
high ( =>2.4 volts) and CR1 will be reversed biased.

When PU is low and PD is high, CR1 is forward
biased and UF will be approximately one VBE
at_ ground (neglecting the VCE (sat) of the
driving gate). With PD high, Q1 conducts in the
reverse direction, supplying base current for Q2.
While Q2 is conducting, Q4 is prevented from
supplying base drive to Q5.

If both inputs to the charge pump are high (zero
phase difference), both CR1 and the base-emitter

junction of Q5 are reverse biased and there is no
tendency for the error voltage to change.

The phase detector output is fed via Q10 and Q11
and the Loop Filter circuit to both the VCO High,
and the VCO Low circuits. Loop characteristics
are set by L6 and L7. The VCO control voltage is
measurable at TP1. U16 monitors the 10 MHz
control line to select VCO High whenever a fre-
quency equal to or greater than 10 MHz is selected.
A low logic level output from U16-10 will enable
Q1, and a low logic level at U16-11 will enable QS.

With VCO Low selected, the dc control voltage at
varicap CR3 will drive this oscillator frequency
until it agrees with the reference input, as modified
by the frequency control reference inputs. L2 is
adjusted for +6.5 Vdc at TP1 (with 9.999 MHz sel-
ected. R11 adjusts the VCO Low output level to
+7 dBm at P1-2, with the output coupled to this
point via Q8, Q9, and T1 (tuned for optimum out-
put).

Q13 is used to provide super decoupling for the

+10 Vdc oscillator supply volts. VCO High provides
an identical function for frequencies 10 MHz and
above, with CR1 and CR2 providing the frequency

I PHASE DETECTOR

AN INPUTN_R
FROM U5 )

10 KHZ REF IN
FROM U15 VIA

Q12 3

CHARGE PUMP

- Vee L yssvoe
13 r_ VA2
% cae
OUT-OF-LOCK
hts SIGNAL TO
FRONT PANEL AND
'_W\Iﬁpnm. STD.
ceo 1*OUT-OF-LOCK
; ;,0, CONDITION
Y.CRS
GDET. OUTPUT

Toaw
R62 R2
1.8K 5.1M

| z

Figure 1. 1A1A11 Ul4 Phase Detector Detail
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LONO. 1

control in response to the control input. LI is also
adjusted for +6.5 Vdc at TP1, but with a frequency
of 29.999 MHz selected. R4 adjusts this level to +7
dBm at the output.

Part of the Q9 output of T1 is picked off by C14
and fed via buffer amplifier AR to the divide-by-
N circuit. The divide-by-N function will produce
the desired 10 kHz (approximately) output to the
phase detector in response to control inputs from
the frequency control lines and the associated
adders, buffers, and counters.

On the MHz control lines, Ul1 and Ul2 are con-
figured to add 75 (7 at Ul2 and S at Ul1), to any
BCD input instructions. 100 kHz control lines

are fed direct to the CMOS-TO-TTL converters
because no “‘add” function is required. U10 will
automatically add +1 to any 10 kHz BCD instruc-
tions under control of the HOP select line. With
P1-23 high, U10 will add +10 kHz to counter the
complimentary 10 kHz HOP instruction at LO2.
This system of adding 10 kHz as a spur evasion
technique will not actually alter the frequency of
operation because of the cancelling effect inherent
in the mixing process. Buffer/converters Ul7, U138,
and U19 perform the 10V CMOS to 5V TTL con-
version function for use by the divide-by-N logic.

Table 1 is included to demonstrate the relationship
of the LO1 output to the selected Fy. 10 kHz
select information is included, even though this
function is accomplished at LO2 and not at LO1, to
demonstrate the “Auto HOP” effect when the sel- -

= =
11
00|00 ne

USE HP-5328 FREQUENCY COUNTER OR EQUIVALENT
TO ADJUST L6 TO 66 MHZ WITH S1 DEPRESSED

8
m g RF MILLIVOLTMETER
=l BOONTON 92C OR EQUIVALENT
° ==}
=

oo o o use siMPsON 260 VoM
OR EQUIVALENT TO
® © | MAKE GENERAL PURPOSE
© °) LOGIC LEVEL CHECKS

ected 10 kHz digit is greater than 3, and less than

4. The columns at the right demonstrate the effect
of manually selecting or programming HOP for both
conditions.

5. MAINTENANCE

All of the adjustments indicated in this paragraph
have been made at the factory prior to shipment.

[t should not be necessary to repeat any of these
adjustments unless component failure is experienc-
ed, or unless readjustment becomes necessary for
some other specific reason. All of these adjustments
can be made by removing the PC Board and reinstal-
ling it on the extender card as shown in figure 2

this will facilitate maintenance and adjustment by
making all test points readily available. These adjust-
ments can all be made using the test equipment
shown or the electrical equivalents. Figure 2 sum-
marizes 1A1A11 Inputs/Outputs and locates signifi-
cant adjustment points.

Always remove power when removing or
reinstalling subassemblies.

5.1 L6/L7/T1 Adjustment

a. Terminate the RF-230 RF Output in a 50
ohm load.

°00.0|
0003000
Q@ o e - -le

USE HP-140T SPECTRUM ANALYZER OR EQUIVALENT
TO TUNE L3, L4, AND L5 FOR BEST 66 MHZ QUTPUT

o@o

TEAMINATE RF-230
AF QUTPUT
IN 50 OHM DUMMY LOAD

RF-230 SELECT POWER ON
AND SETUP CHANNEL
FREQUENCY AND MODE
AS DESIRED

Figure 2. 1A1A11 Test Setup and Equipment
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b. Connect a spectrum analyzer to the 1A1-
A1l RF Output at P1-2 and adjust to display 10
kHz components on either side of the desired out-
put.

c. Adjust L6 and L7 for minimum 10 kHz
component in the RF output at P1-2.

d. Remove the spectrum analyzer from the RF
output at P1-2 and connect an RF Sensitive VITVM
(Boonton 92C unterminated).

e. Adjust T1 for maximum output at P1-2,
using a channel frequency close to mid range (i.e.,
approximately 15 MHz).

f.  This completes adjustment. Reconfigure
for normal operation or as desired.

5.2 HI/LO VCO Adjustments

a. Terminate RF-230 RF Output in a 50 ohm
li

b. Set frequency to 09.99 MHz. Adjust L2
for 6.5 volts on the TP1 Voltmeter.

c.  Set frequency to 00.00 MHz. Observe that
the TP1 Voltmeter is between 1.5 and 3.5 volts.

d. Set frequency to 29.99 MHz. Adjust L1 for
6.5 volts on the TP1 Voltmeter.

e. Set frequency to 10.00 MHz. Observe that
the TP1 Voltmeter is between 1 and 3 volts.

f.  Set frequency to 15.00 MHz. With the
analyzer set at 90 MHz peak T1.

g.  Set frequency to 09.99 MHz. Adjust R11
for +7 dBm at 84.99 MHz.

h.  Set frequency to 29.99 MHz. Adjust R4
for +7 dBm at 104.99 MHz.

i.  This completes all LO1 adjustments. Re-
configure for normal operation.

6. PARTS LISTS

Table I lists all 1A1A11 Maintenance Parts. All
of these components can be identified in figure 4.
Refer to General Information Section for list of
manufacturers.

7. SCHEMATIC

Figure S is a complete schematic diagram of the.
1A1A11 assembly.

TABLE 1. PARTIAL F5 VS LO1 OUTPUT TABLE DEMONSTRATING HOP ACTION

LO1 0UTPUT
SELECTED LOT OUTPUT DIVIDEBY-N IN MHZ HOP DIVIDE-BY-N
Fo IN MHZ (NORMAL) FACTOR HOP NOTES MANUALLY SELECTED FACTOR
01.6000 76.61° 7661 FOR FREQUENCIES 76.60 7660
01,7000 6710 7671 WHERE THE KHZ 76.70 7670
01.8000 76.81° 7681 SELECT DIGIT IS 76.80 7680
01,9000 76.91° 7691 LESS THAN 4, 76.90 7690
02,0000 7.01° 701 “AUTO HOP" 1§ 77.00 7700
02,1820 77190 M8 COMMANDED BY 7718 M8
02,2010 n.21° 1 L02 AND WILL 7720 7720
02.2020 7 721 FORCE U10 TO 77.20 7720
02.2030 e 7721 ADD 10 KHZ TO 77.20 7720
02,2040 77.20 7720 THE Fo SHOWN 77.21 721
02.2050 77.20 7720 7721 721
02.2060 77.20 o0 i e 7200
— S st
INCOMPLETE TABLE — ELEMENTS SHOWN TO DEMONSTRATE PROGRESSION AND HOP ACTION o
r/\m’\—'r”_ﬁﬁ\‘“\ 10481 ~ THEEFFECTOF T 104.80 10480
29.9000 104.91° 10491 MANUALLY SEL- 104.90 10490
29.9100 104.92° 10492 ECTING OR PRO- 104.91 10491
29.9200 104,93 10493 GRAMMING HOP 104.92 10492
29.9300 104.94° 10434 IS SHOWN AT THE 104.93 10493
29.9400 104.95° 10435 RIGHT. 104.94 10494
29.9500 104.96° 10436 104.95 10495
29,8600 104.97¢ 10497 104.95 10496
29.9700 104.98° 10498 104.97 10497
29.9800 104.99° 10439 104.98 10498
29.9900 105.00° 10500 104.99 10499
29.9910 105.00° 10500 104.99 10499
29.9920 105.00° 10500 104.99 10499
29.9930 105.00° 10500 104.99 10493
29.9940 104.99 10499 105.00 10500
29.9950 104.99 10499 105.00 10500
29.9960 104.99 10499 105.00 10500
29.9970 104.99 10499 105.00 105.00
29.9980 104.99 10499 105.00 10500
29.9990 104.99 104.99 105.00 10500
29.9991 104.99 10499 105.00 10500
THRU
29,9999

4 *DENOTES 10 KHZ ADDED BY “AUTO HOP”
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TABLE 1. 1A1A11 MAINTENANCE PARTS LIST
Mfr,
Ref, Desig. Name & Description Code Part No.
TAIAT] L.O. No. 1 PWB Assembly 14304 |6628-0900
AR| Integrated Circuit, Differential/Cascade Amplifier (14304 | 1C-003]
CltaC3 Capacitor, Fixed, Ceramic, .01 uF *207%, 50V 14304  |C-4952
C4 Capacitor, Fixed, Ceramic, .001 uF % [10%, 500V 14304 [C-3513
Cs Capacitor, Fixed, Ceramic, 5.6 pF 2.5 pF, 1000V [14304 | C-4738
C6,C7 Capacitor, Fixed, Ceramic, .001 uF #10%, SO0V 14304 | C-3513
C§ Capacitor, Fixed, Ceramic, 10 pF £5%, 1000V 14304 | C-474]
Co Capacitor, Fixed, Mica, 91 pF £3%, 500V (4304 [C-0125
Cl10 Capacitor, Fixed, Ceramic, .001 pF £10%, 300V 14304 [C-3513
C1l Cupacitor, Fixed, Ceramic, 150 pF £ 10%, 500V 14304 | C-3502
Ci2,Ci3 Capacitor, Fixed, Ceramic, .01 uF 205, S0V 14304 [C-4952
Cl4 Capacitor, Fixed, Ceramic, | pF £.5 pF, 1000V 14304 |C-4727
Cls Capacitor, Fixed, Ceramic, .001 uF % 10%, 500V 14304 |C-3513
3,CL7 Capacitor, Fixed, Ceramic, .01 uFF £20%, 50V 14304 |C-4952
Cl8 Capacitor, Fixed, Tantalum, 68 uF 210%, 25V 14304 |C-3105
C19 to C22 | Capacitor, Fixed, Ceramic, .01 uFF 220%, 50V 14304 |C-4952
C23 Capacitor, Fixed, Tantalum, I uF *10%, 35V 14304 |C-3100
C24 to C37 | Capacitor, Fixed, Ceramic, .001 uF =10%, 500V 14304 |C-3513
C38,C39 Capacitor, Fixed, Tantalum, | uF £10%, 35V 14304 C-3100
C40 Capacitor, Fixed, Ceramic, .01 uF £20%, 50V 14034 | C-4952
Ca1 Capacitor, Fixed, Mylar, .01 uFF £10%, 250V 14304 |C-8000
c42 Capacitor, Fixed, Polycarbonate, | uF +10%, 100V [14304 [C-8043
C43 Capacitor, Fixed, Tantalum, 130 uF £10%, 15V 14304 |C-3106
C44 Capacitor, Fixed, Polycarbonate, .039 uF 3%, 50V [14304 |C-8214
C45 Capacitor, Fixed, Polycarbonate, .0033 uF £3%, 50V|14304 |C-8216
C4p Capacitor, Fixed, Polvcarbonate, 047 uF £3%, 50V | 14304  [C-8217
C47 Capacitor, Fixed, Polycarbonate, 018 uFF £3%, 50V |14304 |C-8206
Cag Capacitor, Fixed, Polycarbonate, 033 uF £3%, 50V |14304 |C-8218
C49 Capacitor, Fixed, Tantalum, 1 uF £10%, 35V 14304 [C-3100
r 710 C52 | Capacitor, Fixed, Ceramic, .01 ulF 205, S0V 14304  [C-4952
Cs3 Capacitor, Fixed, Tantalum, 6.8 uF £ 10%, 35V 14304 [C-3102
CR1 to CR3 | Diode, Voltage Variable Capacitance, MV109 14304 [CR-07035
CR4, CR3 Diode, Signal, 1N4454 14304 [CR-D745
L1,L2 Inductor, Varizble, .13 uH 14304 |L-0253
L3,L4 Choke, RF, 15 uH *10% 14304 L-0630
L3 Choke, RF, 22 uH # 0% 14304 |L-0608
L6 [nductor, Variable, 14.3 mH 14304  |6628-0920
L7 Inductor, Varizble, 19.2 mH 14304 66280921
LS Choke, RF, I uH £10% 14304 | L-0616
Q1 Transistar, PNP, 2N4126 14304 | Q-0386
Q2,03 Transistor, NPN, 2ZN5486 14304 1Q-0376
Q4 Transistor, NPN, 2N3563 14304 | Q-0309
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TABLE 1. 1A1A11 MAINTENANCE PARTS LIST (Continued)

Mfe.

Ref. Desig. Name & Description Code Part No.
Qs Transistor, PNP, 2N4126 14304 | Q-0386

Q6,Q7 Transistor, NPN, 2IN5486 14304 | Q-D376

Q8,Q9 Transistor, NPN, IN3563 14304 | Q-0309

Q10,Q11 Transistor, NPN, MPS6571 14304 | Q-039]

Qi2 Transistor, NPN, MPS2369 14304 | Q-0062

QL3 Transistor, NPN, Darlington, MPS-A13 14304 |[Q-0076

Qi4 Transistor, NPN, MPS2369 14304 | Q-0062

RI Resistor, Fixed, Composition, 18K £5%, 1/4W Mil type | RCROTGIB3IM
R2 Resistor, Fixed, Composition, 1.5M 5%, 1/4W Mil type | RCROTG155IM
R3 Resistor, Fixed, Composition, 47 ohm £5%, 1/4W | Mil type | RCROTG470]IM
R4 Resistor, Variable, 500 ohm 14304 R-2203

RS Resistor, Fixed, Composition, 6.8K 5%, 1/4W Mil type | RCROTG6E2IM
R& Resistor, Fixed, Composition, 1.8K £5%, |/4W Mil type | RCROTG182IM
R7? Resistor, Fixed, Composition, 5.6K 5%, |/4W Mil type | RCROTG562IM
RS Resistor, Fixed, Composition, 1K £3%, 1/4W Mil type | RCROTGLO2IM
R9 Resistor, Fixed, Composition, 5.6K *5%, 1/4W Mil type | RCROTGS62IM
RI10 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil type | RCROTGLO2IM
R11 Resistor, Variable, 500 ohm 14304 R-2205

Ri2 Resistor, Fixed, Composition, 6.8K £3%, 1/4W Mil type | RCROTGGS2IM
RI3 Resistor, Fixed, Composition, 1.8K 5%, |/4W Mil type | RCROTGI82IM
R14 Resistor, Fixed, Composition, §2 ohm 5%, 1/4W | Mil type [ RCROTG820JM
R15 Resistor, Fixed, Composition, 1K £35%, 1/4W Mil type | RCROTGI02IM
R16 to R19 | Resistor, Fixed, Composition, 15K £5%, 1/4W Mil type | RCROTGI53IM
R20 Resistor, Fixed, Composition, 470 ohm 5%, 1/4W | Mil type | RCROTG471IM
R21 Resistor, Fixed, Wirewound, 8.2 ohm *10%, 2W 14304 | R-3792

R22 Resistor, Fixed, Composition, 100 ohm 5%, 1/4W | Mil type [ RCROTG101IM
R23 Resistor, Fixed, Composition, 2.7K 5%, | /4W Mil type | RCROTG272IM
R24 Resistor, Fixed, Composition, 470 ohm £35%, 1/4W | Mil type | RCROTG4T1IM
R235 Resistor, Fixed, Composition, 3.6K 5%, 1 /4W Mil type [ RCROTGS562IM
R26 to R40 | Resistor, Fixed, Composition, 100K £ 5%, 1/4W Mil type | RCRO7G104JM
R41 to R54 | Resistor, Fixed, Composition, 1K £3%, 1/4W Mil type | RCROTG102IM
R55 Resistor, Fixed, Composition, 100 ohm £5%, [/4W [ Mil type | RCRO7GIO1IM
R56 Resistor, Fixed, Composition, 10K 5%, | /4W Mil type | RCRO7G103JM
R57 Resistor, Fixed, Composition, 2.7K 5%, 1/4W Mil tvpe | RCRO7G272IM
R38 Resistor, Fixed, Composition, 27K £5%, 1/4W Mil type | RCRO7G273IM
RS9 Resistor, Fixed, Composition, 100 ohm 5%, 1/4W | Mil type | RCRO7G101IM
R60 Resistor, Fixed, Composition, 2.2K 5%, 1/4W Mil tyvpe | RCRO7G222JM
R61 Resistor, Fixed, Composition, 100 ohm £5%, 1/4W [ Mil type | RCRO7G101JM
R62 Resistor, Fixed, Compasition, |.8K 3%, 1/4W Mil type | RCRO7G182JM
R63 Rsistor, Fixed, Composition, 8.2K 5%, 1/4W Mil type | RCRO7GB22JM
Rbd Resistor, Fixed, Composition, |K £5%, 1/4W Mil type { RCRO7G102JM
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TABLE 1. 1A1A11 MAINTENANCE PARTS LIST (Continued)
Mfr.
Ref. Desig. Name & Description Code Part No.
R65 Resistor, Fixed, Composition, 100K * 5%, 1/4W Mil type | RCRO7G104JM
R66 Resistor, Fixed, Composition, 1K 5%, 1/4W Mil type | RCRO7G102JM
R67 Resistor, Fixed, Composition, 100 ohm 5%, 1/4W [Mil type | RCRO7G101JM
R68 Resistor, Fixed, Composition, 10K +5%, 1/4W Mil type | RCRO7G103JM
R69 Resistor, Fixed, Composition, 100 ohm *5%, 1/4W |Mil type | RCRO7G101JM
R70,R71 Resistor, Fixed, Composition, 2.7K +5%, 1/4W Mil type | RCRO7G272IM
Tl Transformer 14304 L-0129
TP1 Test Point, Brown 14304 J-0392
Ul to U3 Not used
U4 Integrated Circuit, 650 MHz + 10/11 Prescaler 14304 |IC-0402
us Integrated Circuit, Gated J-K Flip-Flop 14304 |IC-0062
U6 to U9 Integrated Circuit, Synchronous Up/Down BCD 14304 IC-0175
Counter
""0to Ul2 | Integrated Circuit, 4-Bit Full Adder 14304 1C-0377
vl3 Not used
ul4 Integrated Circuit, Phase Detector 14304 IC-0052
Uls Integrated Circuit, Dual BCD Up-Counter 14304 IC-0396
Ul6 Integrated Circuit, Quad 2-Input NOR Gate 14304 IC-0135
Ul7 to U19 | Integrated Circuit, HEX Buffer/Converter 14304 I1C-0378
U20 Integrated Circuit, Triple 3-Input NOR Gate 14304 | 1C-0403
VRI Integrated Circuit, Positive 5 Volt Regulator 14304 | IC-0151
VR2 Integrated Circuit, Three Terminal Positive Fixed 14304 [C-0291
Voltage Regulator ‘
@ Rl
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Figure 4. 1A1A11 Component Locations
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CHANNEL CHANGE/REGULATOR

1. GENERAL DESCRIPTION

The Channel Change/Regulator PC Board auto-
matically controls initiation of events required by
a channel change or “power on”. The 1A1A12
PC Board monitors front panel channel control
lines, mode control, program-in-progress, and

the +10T line, for changes or conditions that
require accomplishment of: Clarifier Zero,
Rechannel Pulse Generation, or Tx Inhibit Control,
The transmitter is inhibited during channel change
operations, A rechannel pulse is generated to
cause the RF-231 or RF-281 to retune to the new
frequency in response to channel change instruc-
tions, and the clarifier is reset to the exact Fo
whenever a new channel is selected.

The regulator portion of the assembly converts the
11 — 15 Vdc (nominal 13.2 Vdc) input from the
front panel to the regulated +10 Vdc level required
throughout the radio. +10T and +10R control
voltages are also developed in response to T/R Relay
Control from the PA Control PC Board.

2. TECHNICAL CHARACTERISTICS

Power Inputs:
+13.2 Vdc Switched, From Front Panel

Control Inputs:
T/R Relay Control
Program In-Progress
Mode Control 3-Bit
Channel Control 7-Bit
Channel Control 7-Bit

From 1A3A1

From 1A1A7/1A1AS8
From Front Panel
From Front Panel
From 1A1A7/1A1AS8

Control Outputs:
Clarifier Zero
Rechannel Pulse
Tx Inhibit
+10T
+10R

3. SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE DESCRIPTION
AR1 CA324E Quad Operational Ampl.
CR1, CR2 1N4004 Diode, Rectifier

CR3 1N4454 Diode, Signal

Q1 2N4124 Transistor, NPN

Q2 2N5986 Transistor, PNP

Q3 2N4124 Transistor, NPN

REF. DESIG. TYPE DESCRIPTION

Q4 2N5190 Transistor, NPN

Ul CD4068BE 8-Input NAND

U2 CD4001AE | QUAD 2-Input NOR

U3 CD4017AE | Decade Counter

U4 CD4025AE | Triple 3-Input NOR

U5, U6 CD4077BE | Quad 2-Input Exclusive NOR
U7, U8 CD4042AE | Quad Clocked “D” Latch
U9 CD4069BE | Hex Inverter

VR1 1IN5239 Diode, Zener, 9.1V

VR2 IN753A Diode, Zener, 6.2V

4. CIRCUIT DESCRIPTION

Figure 1 is a simplified diagram of the 1A1A12
assembly, and demonstrates both the regulator and
the channel change functions incorporated in the
board.

4.1 Voltage Regulator

The nominal +13.2 Vdc input voltage from the
front panel POWER ON/OFF control switch enter
the assembly at P1-16 and P1-17. This voltage is
fed directly to +10T/+10R switching relay K1, and
to the 10 Vdc regulator circuit. K1 is controlled to
ground by a transistor on the 1A1AS Processor PC
Board to effect receive/transmit switching functions
throughout the radio. An element of AR1 is con-
nected to provide a zener regulated output at pin 7
and provides constant current drive to VR2, giving
a steady reference at the AR1-12 input. The other
input terminal of this op ampl is connected to
VOLTS ADJ potentiometer R32. The AR1-14 out-
put controls the base of Q4 to regulate the bias on
Q2, the heatsink mounted series pass transistor.
Current trip protection is accomplished by monitor-
ing the voltage drop across R24, a 0.1 ohm 2 watt
resistor in series with Q2. The sensitivity of this
current-load-monitoring device is adjusted by mon-
itoring the voltage drop across shunt resistor R26.
In the tripped condition, Q3 shuts off Q4, Q2 base
bias increases to +13.2 Vdc, and the regulated 10
Vdc system is shut OFF to the complete radio (ex-
cept for the synthesizer). To recover, the fault
must be removed. When properly adjusted, tripping
of this circuit should alert the operator of a possible
problem. Solving this sort of problem is a complete-
ly modularized radio is a simple and straight-forward
process of elimination.
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4.2 Channel Change Sequence Generation logic functions to show only one typical channel
control input — all others perform similar functions
Clarifier Zero, and Channel Change Pulse generation at separate Ul inputs.
are required at power ON and whenever a new
operating channel is selected. The Clarifier Zero The CH20 bit is shown at US-1. This same input
pulse ensures precise Fo setup for any new operat- would normally already have been clocked (strobed)
ing channel, and the Rechannel Pulse initiates a thru U8 to appear at the Q1 output also, and as a
tune cycle at the antenna coupler. A Transmit consequence, US-1 and US-2 would both be the
Inhibit signal is also generated during this period — same — and produce a high output at U5-3. Now,
to prevent transmission during the transition. assume a front panel change that would cause CH 20
to change state. US-1 would no longer be at the
Ul, an 8-Input Combiner monitors all significant same level as US-2, and as a consequence, US-3 will
functions for any change that would require con- go low, causing Ul-13 to go high — and producing
trol action. Seven of the inputs to this device are the required output pulses thru U9.
via “Exclusive NOR gates™ that will always pro-
duce a high output with both inputs are the same. This same Ul-13 output causes U2-8 to go high and
Note that slightly after power ON, U1-9 also goes produce a low at U2-5. U2-6 would also be low
high (and generates Clarifier Zero and Rechannel because of the high at U3-9 as the counter “waits”
Pulses in the process), so that “normally™, all Ul for the next RESET pulse, As U2-5 goes low, the
inputs are high. Figure 2 simplifies the control RESET pulse for U3 is generated and the device
132voC
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Figure 2. Simplified 1A1A12 Control Circuit Diagram
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resets to zero, removing the inhibit signal at CE
from the ““9”° count output. Assuming that the
enableable clock is not inhibited by a program-in-
progress logic level, U3 will count 0, 1, 2, 3, 4, 5,
6, and on the 6 count, this output would strobe
the new condition thru to U5-2 (and also to the
program board). U5 would again be “happy’” with
equal levels at both inputs and the system waits for
the next instruction. This sequence is shown in
flow chart form in figure 3.

YES

NO

LATCH
=eiien] =i ROROTROEE
PULSE

u‘mm‘—m‘_n-‘—w‘—r\:‘_—-‘ﬁc

Figure 3. Exclusive OR Gate Control Functions

4

5. MAINTENANCE

There are only two maintenance adjustments on
the 1A1A12 PC Board; the regulated +10 Vdc
adjustment, and the current trip adjustment. These
adjustments have been made at the factory and
should not be readjusted unless required by physical
change. R26 and R32 are both accessible from the
top of the PC Board with the assembly in place,
however, the unit can be removed from the radio
and operated on an extender card (part of MRK)
if necessary for test. Figure 4 demonstrates a
typical IA1A12 test setup. Figure 5 locates R26
and R32 and summarizes all inputs and outputs.

Always select POWER OFF when remov-
ing or installing subassemblies to prevent
possible damage.

5.1 R32, Voltage Adjustment

a. With 1A1A12 installed on extender card,
verify dc input at P1-16 or P1-17 at between 11
and 15 Vdc, nominally +13.2 Vdec.

b.  Measure +10 Vdc regulated output at P1-12
and P1-13. If not exactly +10 Vdc, adjust R32 to
correct.

¢c. +10R can be verified at P1-18 or P1-19. To
verify +10T, ensure RF-230 safely terminated in
normal load (or dummy load) and momentarily key
transmitter. Measure at P1-14 or P1-15.

d. This completes +10 Vdc adjustment. Con-
figure for normal operation or as desired.

5.2 R26, Current Trip Adjustment

a. Install 1A1A12 on extender card and con-
figure RF-230 for full power operation (transmit)
into dummy load.

b. Measure voltage at AR1-2 and record. This
voltage should be approximately 8.2 Vdc.

c.  Measuring voltage at AR1-3, adjust R26 for
8.4 Vdc. A 10% increase in load current through
R24 should increase the bias voltage at AR1-3 suf-
ficently to cause the output to turn on Q3 and shut
off the 10 Vdc at Q4.

d.  This completes R26 adjustment. Configure
for normal operation.
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6. PARTS LIST 7. SCHEMATIC

Table 1 lists all 1A1A12 maintenance parts. These Figure 7 is a complete schematic diagram of the
parts can be identified on figure 6. Refer to Gen- IA1AI12 Assembly.

eral Information for list of manufacturers.

z
<

SIMPSON 260 DUMMY LOAD
OR EQUIVALENT
oo o0
® @ ®
o0 o o
|

Figure 4. 1A1A12 Test Setup and Equipment.
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TABLE 1. 1A1A12 MAINTENANCE PARTS LIST

Mfr.
Ref. Desig, Name & Description Cade Part No.
TATAL2 Channel Change/Req PWB Assembly 14304 | 6628-1200
ARI Integrated Circuit, Quad Op Amplifier, CA324E 14304 | [C-0359
Cl Capacitor, Fixed, Tantalum 33 uF £20%, 25V 14304 | C-6440
2 Capacitor, Fixed, Ceramic, 470 pF £ 10%, 500V 14304 | C-3508
3 Capacitor, Fixed, Ceramic, .001 uF £10%, 500V 14304 |[C-3513
C4 Capacitor, Fixed, Tantalum, .1 uF £207%, 35V 14304 | C25-0003-101
C5 Capacitor, Fixed, Tantalum, 1 uF 207, 20V 14304 | C-6442
Co Capacitor, Fixed, Tantalum, 100 uF £20%, 20V 14304 | C-p454
CRI, CR2 Diode, Rectifier, | N4004 14304 | CR-0725
CR3 Diode, Signal, 1N4454 14034 | CR-0705
Kl Relay, DPDT, 12V 14304 | K-0119
Ql Transistor, NPN, 2N4124 14204 | Q-0385
Q2 Transistor, PNP, 2N5986 14304 [ Q-0427
Q3 Transistor. NPN, 2N4124 14304 | Q-0385
Q4 Transistor, NPN, 2N3190 14304 [ Q-D4l6
Rl te R10 Resistor, Fixed, Composition. | Meg 5%, 1/4W Mil type | RCRO7G105IM
RIL,RI2 Resistor, Fixed, Composition, 47K £5%, 1/4W Mil type | RCROTGA73IM
R13 Resistor, Fixed, Composition, 27K £57%, 1/4W Mil tvpe | RCROTG273IM
Rl4 Resistor, Fixed, Composition, 56K £35%, 1/4W Mil type | RCROTGS63IM
RI15 Resistor, Fixed, Composition, 47K £3%, 1/4W Mil type | RCROTGA73IM
R16 Resistor, Fixed, Composition, 1K *5%5%, 1/4W Mil type | RCROTGI02IM
RI17 Not used .
RI& to R20 | Resistor, Fixed, Composition, 1K *5%, 1/4W Mil type [ RCROTGIO2IM
R21 Resistor, Fixed, Composition, 47 ohm 5%, 1/2W [ Mil type | RCR20GF470JM
R22 Resistor, Fixed, Composition, 100 ohm £3%, 1W | Mil type | RCR32G101IM
R23 Resistor, Fixed, Composition, 10K £3%, 1/4W Mil type | RCRATG1O3IM
R24 Resistor, Fixed, Wirewound, .[ ohms * 10%, 2W 14304 |R-0983 10%
R25 Resistor, Fixed, Film, 221 ohm # 1%, | /8W Mil type | RNSSD2210F
R26 Resistor, Variable, 100 ohm 14304 R-2222
R27 Resistor, Fixed, Film, 909 ohms +17%, 1/8W Mil type [ RNSSD9090OF
R28 Resistor, Fixed, Film, 33.2K 1%, 1/8W Mil type | RNSSD3322F
R29 Resistor, Fixed, Composition, 2.7K £ 5%, 1/4W Mil type | RCROTG272IM
R30 Resistor, Fixed, Composition, 330 ohm #5%, 1 /[4W [Mil type | RCROTG331JM
R31 Resistor, Fixed, Film, 332 ohm £ 1%, 1/8W Mil type [ RNSSD3320F
R32 Resistor, Vanable, 100 chm 14304 R-2222
R33 Resistor, Fixed, Film, 823 ohm 17, 1/8W Mil type | RN33D8250F
R34 Resistor, Fixed, Film, 7.15K 1%, 1/8W Mil type | RN53D7151F
R33 Resistor, Fixed, Composition, 100K +35%, 1/4W Mil type | RCROTG104JM
R36 Resistor, Fixed, Composition, 10K 5%, 1/4W Mil type | RCRO7G103IM
R37 Resistor, Fixed, Composition. | Meg £5%, 1/4W Mil type | RCROTG103IM
Ul Integrated Circuit, S-Input NAND Gate, CD4068BE | 14304 | [C-0380
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TABLE 1. 1A1A12 MAINTENANCE PARTS LIST (Continued)

Mfr.
Ref. Desig. Name & Description Code Part Number
U2 Integrated Circuit, Quad 2-Input NOR Gate, 14304 IC-0135
CD4001AE
U3 Integrated Circuit, Decade Counter, CD4017AE 14304 I1C-0139
U4 Integrated Circuit, Triple 3-Input NOR Gate, 14304 IC-0143
CD4025AE
Us, U6 Integrated Circuit, Quad Exclusive NOR Gate, 14304 1C-0392
CD4077BE
U7, U8 Integrated Circuit, Quad Clocked "D'' Latch, 14304 1C-0382
CD4042AE
U9 Integrated Circuit, Hex Inverter, CD4069BE 14304 1C-0387
VRI Diode, Zener, 9.1V +10%, 1N5239 14304 CR-0218
VR2 Diode, Zener, 6.2V 5%, IN753A 14304 CR-0046
.B
Ak l ) - ]
ud l h s A
H R24 I“ I . ;
| _‘
© =4 ]
;
u? us
|®
e R —

Figure 6. 1A1A12 Component Locations
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CONTROL PANEL

1. GENERAL DESCRIPTION

The Control Panel and integral Contrel Panel PC
Board comprise the primary operator interface with
the RF-230 System. The simplified diagram of the
section cover demonstrates this interfuce. Micro-
phone connector inputs/outputs at front panel
connector J1 are not shown on this diagram. With
the exception ol headphone audio, all of these
lines are simply routed thru.

2. TECHNICAL CHARACTERISTICS

Power [nputs/Outputs
+13.2 Vdc
+13.2 Vdc (switched)

From Rear Panel
To Radio

Signal [nputs:
Audio to Volume Control Potentiometer

Signal Outputs:
Audio to TATA4
Carbon/Dyramic Microphone to 1A AS
Headphone Out at Microphone Jack

Control Inputs:
+10R from LATAI2
Tune Lamp Control from coupler
Tx Lamp Control from 1A1AS
Up Lamp Control from 1A1ALD
Down Lamp Control from 1ATA1Q
Inhibit in from rear panel
MIO from program board

Cantrol Qutputs:
7-Bit Channel Control to 1ATAIL2
3-Bit Made Control to TAIAIZ
Keyline to LATAS
Clarifier Up Control to 1ALALD
Clarifier Down Control to TATALD
Speaker Enable to TALA4

3 SEMICONDUCTOR COMPLEMENT

REF. DESIG. TYPE DESCRIPTION

Q1 - Qs 2N2124 Transistor, NPN

Q6 IN3126 Transistor, PNP

Q7 MPS-A13 Transistor, Dadington, NPN
U1, U2 CDA00BALE | 4-Bat Full Adder

U3 U4 MMSB0OCO27N | Hex Tri-State Buffer

us CD=071BE | Quad 2-1nput OR Gate

Uvé LM3ITT VR, Adjustable Dutput

Uz CD2023AE | Triple 3-Input NAND Gate

4, FUNCTIONAL DESCRIPTION

Figure 1 is a lanctional diagram of the Control
Puncl PC Board. The cantrol functions shown at
the top of the diagram are largely selt explunatory.
Q1 thru Q4 are all NPN devices which cause their
associated displays to tHlluminate with positive true
inpul.

U3 elements are used as buffers for the Inhibit sig-
nal inpult or from the clarifier Up or Down signal
from the Frequency Standard. Tune lamp logic
from the coupler drives Q4 directly. +10R at pin
14 will bias OFF Q6 to extinguish the XMIT lamp.
in the transmit mode DS illuminates and the
brilliznce will vary dependent on drive 10 Q3.

4.1 Power ON/VOLUME

Volume control potentiometer R36 is mechanically
coupled to Power ON/OTF switch 55 so that both
ol these logicully associated functions can be accomp-
lished in enc operitor motion. Opening S35 inter-
rupts all primary power to the RF-230 except for
the +13.2 Vdc supply ling 10 the power amplifier
section. Power must be removed at the RF-236
to interruplt final amplifier B+,

4.2 Squelch

Squelch control R37 and 86 are also mechanically
coupled. With Squelch OFF selected at S6, the
sguelch system is defeated. With sguelch ON sel-
ccted, the threshold must be adjusted using R37.

4.3 Clarifier UP/DOWN

Clarifier UP/DOWN action can be controlled by 54,
assuming that this function is otherwise enabled.

S4 places a control ground on the UP or DOWN
control line, hawever, the ground is effected thru
3X, SA contacts of U3, and a low logic level must
be present at U3-13, for this function to be enabled.
As a consequence, i high INITIN at J2-35 would
also inhibit clarifier operation.

4.4 Head Phone Audio

Head Phone Audio is picked off at the volume con-
trol arm and amplified by darlington pair Q7 to
make this function available at J1-19.

4.5 Channel Selection

Channel select functions are accomplished directly
al units control switch S2. and at tens control
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switch S1. The 8-bit BCD cutput of these swilches
is translated to 7-bit Bipary by Ul and U2, The
outpuis of these two d-hit full adders are controlled
thru Tri-State Buflers U3 and U4, Recall that with
a low logic level at U3 and U4, pins 1 and 15, that
channel control logic from T end UT i “switched
thzu™. An inhibit signal at these same control in-
puls would select the high impedance state at U2
and Ud gnd intesrupt channel control infommation.

4.6 Mode Contral

Maode Conteol Switch 53 penerates 3-bit mode con-
trol signals directly, however, this information is
alsg controlled thru U3, The logic level at U3-1
controls the state of tri-state buffer elements in
the mode control siznal path (and also the U39 to
U3-10 clarifier path). A high logic level at U3-]
interrupts front panel mode conteal. Notice that
either a high on the Inhihit line, or on the MI10
ling will interrupt mads control — unless a channel
higher than 112 is selected (CH24, CH23, CH26
high at NAND gate UT). This leature is designed
for compatibility with 2 remole control aplion. in
which case, by forcing these three lines high, the
meds and clarifier lines are all enablad.

4.7 Dimmer Contral

Dimming of the front panel status indicators and
legend back lighting 15 effected by BT controlling
VRE1. The inherent responss of the incadescent
lights causes them to “blank owt'™ at low s2ttings
while the LED status indicaters are claarly visible,

5 MAINTEMANCE

The front panel can be readily removed to gain
aecess to all 1AZA L elements by remeving the four
phillips head screws securing the assembly ta the

bhady of the radic.

Always remove primary power when re-
moving or installing assembliss to prevent
possible equipment damage,

Table | lists camplate channel select code infor-
mation., Figure 2 gives an tnputfoutput summiry
for all connectors at this poinat,

6, PARTSLIST

Table 2 is 2 comyplete parts list for the 1A3 and
1A42A1 assemblies. Figure 3 is a companent loca-
tion dizgrum of the 1A and 1A3A] assembliss,
Rafer to General Information Sectian for list of
manuficirers.

7. SCHEMATICS

Fizure < iz a complate schemalic diagram of these
assemhblics,




CONTROL PANEL

TABLE 1. CONTROL PANEL PC BOARD CHANNEL SELECTOR OUTPUTS
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CONTROL PANEL

+10V_ FROM 1A1A12

TUNE LIGHT FROM COUPLER

+10R FROM 1A1A12

TX LiGHT FROM 1A1A3

CH25TO 1A1A12

BUSS, REQUIRED FROM 1J3

CH26 TO 1A1A12

KEYLINETO 1A1A5

CH24 TO 1A1A12

SPARE

CH21 70 1A1A12

DYNAMIC MICROPHONE TO 1A1A5

CH22T0 1A1A12

CARBON MICROPHONE TO 1A1A5

GND

GND

CH23 TO 1A1A12

CH20 TO 1A1A12

MODE A TO 1A1A12 ETC.

+13.2 (SW) TO 1A1A12

MODE CTO 1ATA12 ETC.

+13.2 (SW) TO 1A1A12

MODE B TO 1A1A12 ETC.

+13.2V IN FROM REAR PANEL

UP SIGNAL FROM 1A1A10

+13.2V IN FROM REAR PANEL

DOWN SIGNAL FROM 1A1A10

VOLUME CONTROL RETURN TO 1A1A4

M10 FROM PROGRAM BOARD

VOLUME CONTROL ARM TO 1A1A4

INHIBIT IN FROM COUPLER

VOLUME CONTROL TOP TO 1A1A4

CLARIFIER UPTO 1A1A10

MUTE FROM 1A1A5

CLARIFIER DOWN TO 1A1A10

SQUELCH ARM TO 1A1A4

Figure 2. J2 Input/Output Summary
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TABLE 2. 1A2 MAINTENANCE PARTS LIST

Mfr,

Ref, Desig. Name & Description Code Part No.
1A2 Front Panel Assembly 14304 | 6628-0200
J1 Connector, 8 Contact (P/O 6628-0255) 14304 |206433-2
LS1 Speaker, 3.2 ohm 14304 |LS-0014
TAZAL Control Panel PWB Assembly 14304 | 6628-0250
Cl Capuacitor, Fixed, Tantalum, |5 uF +[0%, 20V 14304 |[C-3103
C2 Capacitor, Fixed, Tantalum, 6.8 uF #10%, 35V 14304 |C-3102
C3 Capacitor, Fixed, Tantalum, 1 uF £20%. 20V 14304 | C-6442
C4 Capacitor, Fixed, Tantalum, 22 uF #20%, 25V 14304 | C-6439
Cs Capacitor, Fixed, Tantalum, 1 uF £20%, 20V 14304 | C-6442
Co Not Used
C7 Capacitor, Fixed, Ceramic, 470 pF £10%, 100V 14304 |[CLli-0008-471
C8 Capacitor, Fixed, Ceramic, .001 uF *10%, 500V 14304 C-3513
DS1-DS3 Lamp, LED, Yellow 14304 | DS-0224
DS6-DS8 Lamp, Miniature, 4V 14304 DS-0127
I Connector, 10 Contact, Right Angle 14304 | P-04235
J2 Connector, 40 Contact 14304 P-0427

3 Connector, 4-Pin Male, Modified 14304 | 6628-0258
JMPL-IMPS Jumper, Molded 14304 MP-1142
Ql to Q5 Transistor, NPN, 2N4124 14304 Q-0385
Qb Transistor, PNP, 2N4126 14304 | Q-0386
Q7 Transistor, NPN, Darlington, MPS-A13 14304 | Q-0076
RI1,R2 Resistor, Fixed, Composition, 470 ohm 3%, 1/4W |Mil type | RCRO7G471IM
R3 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil type [RCRO7GI102IM
R4,RS Resistor, Fixed, Compaosition, 470 ohm 5%, 1/4W [Mi! type |RCROTG4T1IM
R6 Resistor, Fixed, Composition, 220 ohm *5%, 1/4W |Mil type |RCROTG221IM
R7 Resistor, Variable, Linear, 500 ohm 14304 |6628-0277
RS Resistor, Fixed, Composition, 1K £5%, 1/4W Mil type |RCROTGIO2IM
R9 Resistor, Fixed, Composition, 27K 5%, 1/4W Mil type | RCROTG273IM
R10 Resistor, Fixed, Composition. 24K +5%, 1/4W Mil type | RCROTG243M
R11 Resistor, Fixed, Composition, 560 ohm £35%, 1/4W Mil type | RCRO7GS61IM
R12 to R27 | Resistor, Fixed, Composition. 39K £5%, 1/4W Mil type | RCRO7G393JM
R28,R29 Resistor, Fixed, Composition, 1 Meg 23%, 1/4W Mil type | RCRO7GI0SIM
R30to R32 | Resistor, Fixed, Composition, 10K 3%, 1/4W Mil type | RCROTGI03IM
33 Resistor, Fixed, Composition, 22K £5%, 1/4W Mil type [RCRO7G223IM
R34 Resistor, Fixed, Composition, 2.2K £5%, 1/4W Mil type |[RCRO7G222IM
R35 Resistor, Fixed, Composition, 4.7K +35%, | /4W Mil type |[RCROTG472IM
R36 Resistor, Varizhle, 5K, Modified Logarithmic, 14304 6628-0275

W/Switch

R37 Resistor, Variable, Linear, 5K, W/Switch 14304 |6628-0276
R38 Resistor, Fixed, Composition, 270 ohm £5%, 1/4W |Mil type |RCRO7G271IM
R39 Resistor, Fixed, Composition, 24 ohm +5%, 1/4W  |Mil type |RCRO7G240JM
R40 Not used
R4] Resistor, Fixed, Composition, 27K 5%, | /4W Mil type |RCROTG273IM
R42 Resistor, Fixed, Composition, 120K £35%, 1/4W Mil type | RCROTGI24IM
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Regulator, LM317T

CONTROL PANEL
TABLE 2. 1A2 MAINTENANCE PARTS LIST {Continued)
Mfr.
Ref. Desig. Name & Description Code Part Na.
81,82 Switch, Rotary 14304 |6628-0279
S3 Switch, Rotary, S Position 14304 |6628-0281
S4 Switch, SPDT, Center Off 14304 |[6628-0282
SS Switch, SPST P/O R36
S6 Switch, SPST P/O R37
UL,u2 Integrated Circuit, 4-Bit Full Adder, CD4008AE 14304 | IC-0377
U3-uUs Integrated Circuit, Hex Tri-State Non-Inverting 14304 | [C-0400
Buffer, MMBOC97N
Us Integrated Circuit, Quad 2-Input OR Gate, CD4071BE| 14304 | IC-0389
ué Not used
u? Integrated Circuit, Triple 3-Input NAND.Gate 14304 | 1C-0142
CD4023AE
VRI Integrated Circuit, Adjustable Qutput Voltage 14204 | IC-0358

-]
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Figure 3. 1A2 Control Panel PC Board Component Locations
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MOTES,

|, UNLESS OTHERWISE SPECIFIED-
ALL RESISTORS ARE [N OMMS, *£5%, 1/4w,
ALL CAPACITORS ARE |N MICROFARADS.

2. SWITCH CONTACTS OF S1, 52, & 53 ARE SHOWN
AS SEEN FROM FRONT OF RAD[O (FROM FRONT OF
SWITCH SHAFT).

3. 51, 52 SHOWN IN CHANKEL SEVEN (07),
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1. GENERAL DESCRIPTION

The all solid stiate power amplifier accepts the +14
dBm RF Drive Input from lA1A4 and provides a
nominal 36.5 dB amplification to produce the final
=125 watt output to the PA Filters and the
antenna system. Receive/transmit signal paths are
controlled by K1 & K2 to route the antenna input dir-
ectly to the Mixer in receive mode, and to connect the
PA output to the antenna (thru the PA Filters) in
the transmit mode. A control voltage analogous to
total power amplifier current is alse developed on
this assembly and fed to 1A1A3 to effect power
control.

2. TECHNICAL CHARACTERISTICS

Power [nputs:
+13.2 Vdc from RF-236
+10 Vde from 1ATA12

Power Outputs:
+13.2 Vdc to front panel

Control Inputs:
T/R Relay
+]0R

Control gnd from [ATALZ
K2 control from [ATAI2

Control OQutputs:
Thermal Sense
Currant Sense

Analog voltage to 1A1A3
Analog voltage to TALA3

Signal Inputs:
+14.5 dBm PA drive from 1AT1A3
Rec RF In  From 1A3A-JI

Signal Outputs:
+51.5 dBm
Rec R Qut

PA Qutput to JALAI
To IAIAG

3. SEMICONDUCTOR COMPLEMENT

REF, DESIG, TYPE DESCRIPTION
CR1 IN4003 Diode, Rectifier
CR2 IN4720 Dinde, Rectifier
CR3 IN40O4 Diode, Recrifier
CR4, CRS IN4454 Diode, Signal

CR6 INS004 Diode, Rectifier
CR7, CR8 1N4454 Diode, Signal

CR9, CR10 | IN40O4 Diode, Rectifier
CRrRI12 IN3720 Diode, Reetifier
CR13 IN4004 Diade, Rectifier

POWER AMPLIFIER

REF. DESIG. TYPE DESCRIPTION
CR14 MRSOOFR Diode, Reverse Polarity
CR16 INSO0 Diode, Recafier
CRI17,CRI8| IN4T734 Diede, Signal
al 6628-1126 Transistor, NPN

2,Q3 6628-1177 | Transistor, NPN
Q2 MJEL10D Dazhingron, NPN
Qs 2NS124 Transistor, NPN
a6, Q7 66281175 Transistor, NPN
Qs MJE110D Darlington, NPN
Qe 2N2124 Transistor, NEN
Qlo MJE10%0 Daslingron, NPN
Qtl 2N9123 Transistor, NPN
VRI BZY88-C5V1| Diode, Zener 5.1V
VR2 INS640A Diode, Transient Suppressor

4. FUNCTIONAL DESCRIPTION

Figure 1 is a detaled disgram of the Power Ampli-
fier Assembly showing functional relationships of
all major elements, Refer to the complete schematic
diagram of the end of this section for circuit details.
The nominal signal input level at J6 15 +14.5 dBm.
This input level from the 1A1A3 PA Control Board
should drive the amplifier to full rated output. The
transmit RF Output level at J7 will be greater than
125 watts for a normally functioning system. The
output at J7 15 not directly to the 50 ohm antenna
system, but rather to PA Filter No. 1, or for bands
2, 3, and 4, to PA Filter No. 2 via 'A Filter No. 1.
The PA Filter transmit output is routed buck
through I'2 on the PA Assembly, and via coaxial

to J1. J1 is the 30 ohm interface with the antenna
system. The antenna system will normally comprise
the RF-231 channelized antennz coupler and a
suitable radizting element such as the SBV-35 whip,
cele.

4,1 Pre-Driver

QI is operated as a ¢liss A amplifier and functions
to introduce approximately 12.5 dB gain to the
nominzl +14.5 dBm input. All amplifier stages are
broad-banded so that no tuning is required. Pre-
Driver operating parameters are established by
adjusting R9 for an 0.3 Vdc indication at TP3.
Notice on figure | that each stage has a convenient
test outpul. Assuming full rated output, the test
point level at TP3 should be approximately 5.7 Vdc.
This level carresponds to a signal level of +27 dBm.
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4.2 Driver

Q2 and Q3 operate in class AB as the driver ampli-
fier. With +27 dBm input from the predriver, this
stage will introduce approximately 13 dB gain to

provide a +40 dBm drive level to the final amplifies

Driver amplifier parameters are established by
adjusting R20 for 610 mV across R62 (with Rp2
current shunt temporarily removed). Driver output
can be measured at TP4. The test point voltage at
this point is a detected sample of the driver output
and is analogous to the signal level. At full power
output this level should be spproximately 118 Vde.

4.3 Final Amplifier

Q6 and Q7 are the class AB final amplifiers, and
introduce the final 11 dB gain 1o increase the out-
put signal level to greater than 1235 watts. Final
amplifier operating parameters are established by
1 adjust potentiometer R40. This level is adjust-
ed by temporarily removing the shunt across R63
and adjusting R0 until the voltage drop ncross
R63 is exactly 83 mV,

Do not use a grounded voltmeter for this
adjustment. An accurate VOM such as o
Simpson 260 should be satisfactory.

TP1 s the final amplifier output test point, and
like for the predriver and driver output test points
this is un apalog voltage representative of the
detected sample, in this case from Q9. At full power

this test point voltage will be approximately 11.7 Vde.

4.4 T/R Relay Contral

7 wmit/Receive Relay K1 is controlled by the
voltage at P1-3. With this line low the +13 Vde
operating potential on K1 kas a ground path thru
the reluy, thru CR16, and to the control ground at
TATALZ. This line will read +13.2 Vde when unp-
keyed, and ground (minus diode drop) when keyed.
This same control ground will bias ON Q10 to
ctfect biis control for the predriver. driver, and
final amplifiers. In the receive position, note that
K1 is relaxed and that K2 is energized by +10R
from LATALZ, and thus will route the incoming
receive signal to the 1A1A6 Mixer PC Board.

4.5 Current Limit

Power Amplifier current loading is monitored by
UL, an NPN/PNP transistor array configured to
produce a “current sense output” proportional to
the voltage drop ucross R36, the 0035 ohm 10 wall
resistor in series with the +13.2 Vdc supply line to
the PA. The sense output level can be adjusted by
R49, R49 is adjusted so thet current cutback action
will start simultaneous with = 220 mV voltage drop
across R36.

4,6 Thermal Sense

RTI is mounted 1o the PA heatsink to monitor
PA operating temperature, The resistance of RT1
s nominally 119 K olims, and will change as a
funcrion of temperature so that at 1059C, the
resistance drops to 5K ohms (the point at
which power cutback would start). [f the
temperature should increase to 113°C, the resist-
ance of RT1 would drop to 3.6K ohm, and at this
point the thermal sense output voltage would shut
oft the transmitter. This control is adjusted at
IATA3Z.

5. MAINTENANCE

Power Amplifier performance can be measured
Lsing test point diata shown in figure 2. TP3 and
TI6 measurements can only be made by lowering
the assembly as shown in fgure 2. These test
points can be identified on component location
dizgram figure 3. Tuble 1 gives 2 complete input/
autput summary for the assembly. All tests and
adjustments in the following paragraphs have been
made at the factory and should not be reaccomp-
lished unless required by associated circuit changes.

5.1 Test Setup

Terminate the transmitter output (J1)in a 50 ohm
dummy load for all of these tests. Install a Bird
thru-line wattmeter {or equivalent) in series with
the outpul for these tests,

5.2 Bias Adjustments

This procedure involves gaining access to 1A3AL
PC Board components, and as u consequence, the
rear panel PA Assembly must be removed as shown
in figure 2. The transmitter can be safely operated
in this manner for short periods.
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When operating the PA in an exposed
position, as described in this procedure,
be very careful to vertfy all inter-and
termipating connections. and a general
safe test setup.

4. With the PA component board exposad,
locate TPS and connect @ VOM to read 0.3 Vde.

b.  Select any operating channel, USB mode.
and verify no audio input.

¢ With properly terminated transmitter (30
ohm load at output). ey transmitter snd adjust
RO for 0.3 Vde at TP3. This completes predriver
bias adjustment. Temporarily unkey transmitter.

d.  Temporarily remove the current shunt by-
passing R67 (see component location diagram for
details), and connect an ungrounded voltmeater 1o
meussure the voltage drop between these two points
(across RG2).

¢, Key transmitter (USB, no modulation) and
adjust R20 for 610 mV across R62. There should
be 130 mA flowing thru R62 when properly adjusted.

f. This completes the driver bias adjustment.
unkey transmitter and replice Re2 current shunt.

g Tempararily remaove the final amplifier
current shunt bypassing R63 and connect a volt-
meter (ungrounded) 1o measure the voltage drop
between these two points (zcross RG63).

b, Key transmitter (USB, no modulation} and
adjust R40 for 83 mVacross R63. (There should
be 250 mA Nowing through R63 when properly
adjusted.)

i.  This completes final amplifier bias adjust-
ment, unkey transmitter and replace RG3 current
shunt.

Naote

If current limit adjustment is to be made,
dao not reassemble PA,

[ TEST o 1250 EIR0OWATTMETER
FOINT|  OuUTPUT DESCRIPTION
TP 1.7Vt FINAL AMPL OUTPUT Y
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Figure 2. Power Amplifier Tests and Adjustments
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TABLE 1. INPUT/OUTPUT SUMMARY

Connector Function To/From General
Pl-1 +13.2 Vde 6 Amp fused cutput to front panel
P]-2 +13.2 Vdc 6 Amp fused output to front panel
P13 Current Sense 0 — 3V snalog voltage to 1A1A3
Pl-4 +10R K2 control from 1ALAI2
P1-5 T/R Relay KI control ground from TALA12
P1-6 N/C
P1-7 +10 Vdc Thermistor B+ rom 1ALA12
P1-8 Thermal Sense Thermal analog voltage to 1A1A3
P1-9 Gnd
P2 RF IN/OUT Via 1Al to 1A1A] PA Filters (from J1)
Ji* RF INJOUT To Antenna System (Irom 1ATAL via P2)
J2* N/C For Optional Use
J3* N/C For Optional Use
J4* Contral Intercannect To external system elements
J5-1* +13.2 Vdc Primary Power [N from RF-236 (etc.)
15-2* Gnd
J5-3* Gnd
LA3AL-JI| RFIN+14 dBm Transmit RF IN from [A1A3
1A3A1-J3] RFOUT +51.5 dBm Transmit RF OUT to IAIAL (Receive REIN from AIAD)
1A3A1-J8] Receive RF Receive RF Out to 1ATAG

*Denotes rear panel conneclor to system

5.3 Current Limit Adjustments

a.  Select USB Made and 2.599 MHz channel
frequency.

b.  Set Current Limit Adjust Control R49 to
extreme position.

¢. Connect audio oscillator to 600 ohm line
audio input and adjust level to minimum,

d. Set ALC control R90 on 1A1A3 PA Control
PC Board to maximum ccw position.

¢, Connect a dc voltmeter from El to E3
{positive lead to E1) on the PA Assembly and
gradually increase the audio drive level until the
voltage drop from E1-E3 equals |70 mV.

f.  Adjust current limit adjust cantrol R49 for
a 165 mV indication at E1-E3.

g, Adjust ALC Control A3R90 as described in
1ALA3 PA Control PWB of this manual.

h.  This completes all PA adjustments. Unkey
transmitter, remove power by sclecting power OFF
at the front panel, and also at the RF-236. Recon-
figure for normal operation.

Note

Selecting POWER OFT at the front panel
docs not remove +13.2 Vde from the PA.
This can be removed by selecting POWER
OFF at the RF-236.

6. PARTS LIST

Table 2 is a Maintenance Parts List for the Power
Amplifier Assembly. These parts can be identified
on figure 3. Refer to the General Information
Section for list of manulacturers.

7. SCHEMATIC

Figure 4 is a complete schematic of the [A3AL
Power Amplifier Assembly.
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TABLE 2. 1A3 MAINTENANCE PARTS LIST

Mfr,

Ref. Desia. Names & Deascription Code Part Number
1A3 Rear Panel Assembly 14304 6628-1000
CRI1 Not Used

CR2 Diode, Rectifier, IN4720 14304 CR-0701
CR3-CR11| Not Used

CR12 Diade, Rectifier, IN4720 14304 CR-0701

CRI13 Not Used

CR14 Diode, Reverse Polarity, MR-5005R 14304 CR-0449

Fl1 Fuse, 6A, 250V 14304 F-0016

1l Connector, Coaxial 14304 J-0200

J2-34 Not Used

15 Connector, Power, Modified 14304 6628-1003

Ql Transistor, NPN, RF Power 14304 66281176
Q2,03 Not Used

Q4 Transistor, NPN, Darlington, MJE-1100 14304 Q-0142

Q5-Q7 Not Used

Q8 Transistor, NPN, Darlington, MJE-1100 14304 Q-0142

Qo9 Not Used

Q10 Transistor, PNP, Darlington, MJE-1090 14304 Q-0399
RI-R21 Not Used

R22,R23 | Resistor, Fixed, Composition, 12 ohm, £5%, 2W Mil type] RCR42G|20IM
R24 R25 | Resistor, Fixed, Composition, 220 ohm, £5%, 2W Mil type] RCR42G221JM
R26 Not Used

R27-R30 | Resistor, Fixed, Compasition, 18 ohm, 5%, 2W Mil type] RCR42G180JM
R31,R32 | Not Used

R33-R36 | Resistor, Fixed, Lomposmon. ]8 ohm, *5%, 2V Mil type] RCR42GI80IM
R37-R55 | Not Used

R56 Resistor, Fixed, Wirewound, .005 ohm, 3%, 10W | 14304 R-2199

RT] Thermistor Assembly 14304 6628-1050
TBI Termine] Strip 14304 TB-0387

XF1 Fuseholder 14304 FO1-0002-102
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TABLE 3. 1A3A1 MAINTENANCE PARTS LIST

@

Mfr.
Ref, Desiz. Name & Description Caode Fart Number
JA3AI Power Amplifier Board Assembly 14304 H628-1130
1.2 Capacitor, Fixed, Ceramic, .1 uF +80-20%%, 50V 14304 (-3202
C3 Capacitor, Fixed, Ceramic, .01 uF =20%, 50V 14304 3932
C4-Co Capacitor, Fixed, Ceramic, .1 uF, +80-207%%, 50V 14204 C-3202
(L Capacitor, Fixed, Ceramic, 01 uF, =220%, 50V 14304 C-4952
C8 Capacitor, Fixed, Tantalum, 330 uF, 0%, 6V 14304 C-3107
(&) Capacitor, Fixed, Polycarb, .| uFF, 100V 14304 C-8031
Cio Capacitor, Fixed. Ceramic. .01 uF £20%, 50V 14304 (4952
Cl1 Capacitor, Fixed, Polvcarb, .1 uF. 100V 14204 C-8031
C12,CI13 | Not Used
Cl4 Capacitor, Fixed. Polycarb. .1 uF. 100V 14304 C-8031
Ci15§ Capacitor, Fixed, Ceramic, .01 uF. £20%, 50V 14302 C-4652
Clé Capacitor, Fixed, Ceramic, 13 pF, 1000V 14304 C-4743
C17 Capacitor, Fixed, Ceramic, .01 uF, £207%, 50V 14304 C-4952
18 Capacitor, Fixed, Electrolytic. 100 ulF, 25V 14304 C-6468
C19 Capacitor, Fixed, Polycarb, .22 uF. 100V 14304 C-8035
20 Capacitor, Fixed, Mica, 82 plF, 300V 14304 0124
C21 Capacitor, Fixed, Mica, 180 pF, 500V 14304 C-0132
C22 Not Used
C23 Capacitor, Fixed, Ceramic, 39 pF, 1000V 14304 4751
C24 Capacitor, Fixed, Tantalum, 330 uF, 6V 14304 C-3107
C25 Capacitor, Fixed, Polycarb, .1 uF, [00V 14304 C-8031
C26 Capucitor, Fixed, Ceramic, .0! uF, £20%, S0V 14304 C-4952
27 Capacitor, Fixed, Polycarb, .39 uF z10%, 100V 14304 C-8038
C28 Not Used ‘
C29.C20 Capacitor, Fixed, Mica, 1000 pF, £10%, 350V 14304 C-1187
C31 Capacitor, Fixed, Mica, 500 pF, £20%, 350V 14304 C-6684
C32 Capacitor, Fixed, Ceramic, .33 uF, #10%, 50V 14304 C-4947
C33 Capacitor, Fixed, Ceramic, .22 uF, £10%, 50V 14304 C-4947
C34 Capacitor, Fixed, Polycarb, .39 uF, £10%, 100V 14304 C-8038
C3s Capacitor, Fixed, Ceramic, .01 uF, £#207%, 50V 14304 4052
C36 Capacitor, Fixed, Ceramic, .33 uF. 2 10%, 50V 14304 C-4947
237 Capacitor, Fixed, Ceramic, .01 uF, £206%, 50V 14304 C-4952
C38 Capacitor, Fixed, Mica, 12 pFF, £5%, 500V 14304 C-0105
C39 Capacitor, Fixed, Mica. 180 pF, #5%, 500V 14304 c.0132
C40,C41 Capacitor, Fixed, Ceramic, .01 uF, £20%, 50V 14304 C-4952
ca2 Capacitor, Fixed, Ceramic, .1 uF, #80-207%, 530V 14304 C-3202
(C43-C45 | Capacitor, Fixed, Ceramic, .01 uF, #20%, 50V 14304 C-4952
C46 Not Used
Ca7 Capacitor, Fixed, Mica, 270 pF, 2%, 500V 14304 C-0137
48 Capacitor, Fixed, Mica, 43 pF, £5%, 500V 14304 C-0lla
C49 Capacitor, Fixed, Ceramic, 5.6 pF, 1000V 14304 C<1738
C50 Capacitor, Fixed, Ceramic, .0! uF, #20%, S0V 14304 C-4952
C51 Capucitor, Fixed, Ceramic, .1 uF, +80-20¢%, 50V 14304 C-3202
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TABLE 3. 1A3A71 MAINTENANCE PARTS LIST {(Continued)

wltr.
Fef. Desig Meme & Description Code Part Mumber
C32-C35 Mot Used
Ca6-59 Capacitor, Fixed, Ceramic, .01 ulF, 20%, 50V 14304 C11-0003-103
Cild Capacitor, Fixed, Mica, 30 pl, £5%, 500V 14304 0112
el Capacitor, Fixed, Mica, 68 pF, £3%, 500¥ 14304 022
Ca2.Ca3 | Capacitor, Fixed, Ceramic, 01 uF, 205, 30V 14304+ C-4952
ot Capacitor, Fised, Ceramic, .| o, +30-20%, 50V 4304 C-3202
CEI Diode, Rectifier, | MN4004 | 4304 CRAO725
CR2 Not Used
CR3 Diode, Rectifier, [N3004 (4304 CR-0725
CR4,CRS | Diade, Sipnal, 1 Na3454 (4304 CROT0S
CR6 Diode, Rectifier, 154004 [ 304 CR-0724
CR7,CRE | Digde, Sipnal, 1Ma454 14304 CRA0705
CR9.CELD | Diode, Rectifier, 154004 P304 CR-0725
CRLECRIZ) Not Used
CR13 Dicide, Rectifier, 1N4004 14304 CR0725
CRILCRIF | Mot Lsed
CR16 Diode, Rectifier, | NaDOA 14304 CR-0725
CRITCRIE | Diode, Signal, 1N4452 14304 CR-0705
CRITCRI0 | Diode, Rectilier, 1 N4004 1304 CR-0725
11-§5 Mot Used
In-J8 Connector, Coaxial 14304 1-003]
MPLIME? | Jumper, Circuit 14304 MP-1142
Kl Relay, SPET, 12 VD 14304 K-0113
K2 Relay, SPST, 12 VIO F4304 K-0095
LI Mot Used
L2 Choke, RF, .22 uH, [ 14304 L0632
I3 Choke, BF, .32 ull, 210% 1430 L0610
14 L5 Mot Used
L& Choke, RF, 33 uH, 210% | 430t L-2a10
LT Choke, BF, 33 ull, £20% [ 304 L-0035
L&, L% Choke, RF. .15 uH, 120% 4304 L0074
L1, LL1] Mot Used
L1 Chake, RF, .13 uH, £20% L4304 LanT4
Li3,Li4 Choke, RF, .13 ul, £20% 14304 L-0pa30
-0 Mot Wsed
5 Transistor, NN, 241 24 14304 (D3RS
Che-C18 Mot Lised
O Transistor, MEPM, 2M41 24 14204 0385
oo Mot Lsed
Q11 Trapsistor, NPN, 2HN4124 14304 (0385
K1 Mot Used
| Resistor, Fixed, Composition, 27 ohm £5%, 1/4W | Mil type| RCROTGZTOIM
R3 Mot Used
R4 Resistor, Fixed, Composition, 1K 5%, 1/4W il type | RERODPGIOZIM
RS Resistor, Fixed, Composition, 47 ohm 5%, 1/IW Ml type| RCEOTGA40IM
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ftr.

Ref. Desin. Mame & Description Code Part Mumber
R& RY Resistor, Fixed, Composition, | ohm 3%, 1)7W Mil tvpe RCR20GIRODIM
R2 Resistor, Fixed, Composition, 4.7 ohm 5%, 1/2W | Mil typd RCROTGo4RTIM
R9 Resistor, Variahle, 200 olim 14304 R-2223

RID Resistor, Fixed, Composition, 68 ohm 5%, 1/2W | Mil tvpe] RCRO7GSEE0IM
El1 Resistor, Fixed, Compasition, 1K £35%, 1/2W Mil type] RCRO7GI102IM
Rlz Resistor, Fixed, Compaosition, 39 ohm % 5%, IW Mil type| RCR42G3IS0IM
k13 Mot Used

R14,R15 | Resistor, Fixed, Composition, 10 ohm £5%, 1/2W | Mil rvpe| RCRI0GIOOIM
RlG Besistor, Fixed, Composition, 3% ohm 5%, /2% | Mil type| RCR42GE350IM
R1Y Mot Used

RIE Resistor, Fixed, Wirewound, 3.3 ohm 3%, 2W 12304 R-2081

R19 Reststor, Fixed, Compsoition, 100 ohm £5%, 1/4W [ Mil type| RCROTGLO1IM
R0 Resistor, Variable, 200 ohm 14304 R-2223

K1l Resistor, Fixed, Compositian, 390 ohm £5%, 1/4W [ Mil type| RCROTGIO1IM
22-R25 Not Used

Rla Fesistor, Fixed, Compsaition, 10K £3%, 1/4W Mil type| RCROTGIOZIM
R27-R30 | Not Used

R31,R3 | Resistor, Fixad, Composition, [0 ohm £5%, 1W Mil type| RCRAZGIOOIM
R33-E3e | Not Used

F37,R38 | Resistor, Fixed, Wirewound, | ahm 3%, W 14304

k30 Resistor, Fixed, Compesition, 33 ohm £3%, [/4W | Mil typel RCROTGIZ0IM
R40 Resistar, Variable, 200 ohm 14304 R-2223

N Resistor, Fixed, Compaosition, 270 ohm 5%, |/4W | Mil tvpel RCROTG2ZTIIM
R42 Resistar, Fixed, Compsoition, 1K £3%, 1/4W Ml type| RCROTGIOZIM
R4l Resistor, Fixed, Composition, 3.3K £5%, 1/4W Mil tvpe: RCROTG3II2IM
R4d4-R46 | Resistor, Fixed, Composition, 1K £359%, 1/4W Mil type| RCROTGIO2IM
Ra7 Resistor, Fixed, Composition, 3.3K £5%, 1/4W Mil type| RCROTG3I32IM
R43 Resistor, Fixed, Composition, 4.7K £5%, 1/4W Mil tyvpe| BRCROTGAT2IM
R4 Resistor, Variable, 200 ohm 14304 R-2223

R50 Resister, Fixed, Composition, 120 ohm £3%, 1/4W | Mil type| RCROTGI21IM
R51 Resistor, Fixed, Composition, 82 ohm 5%, [/4%W | Mil type| RCROTGE21IM
~52 Fesistor, Fixved, Composition, 82K 55, 1/4W Mil type| RCROTGE22IM
53 Resistor, Fixed, Composition, 100 ohm 5%, 1/4W | Mil type| RCRO7GLO1IM
B34 B35 | Resistor, Fixed, Composition, 4. 7K £5%, | /4W Mil type | RCROPGATZIM
Rin Mot Used

R57 Resistor, Fixed, Composition, 1K £5%, 1/4W Mil tvpe | RCROTGLO2IM
RaH Resistor, Fixed, Composition, 8.2K 5%, 1/4W Mil type| RCROTGHZZIM
R5CD Mat Used

Ran Resistor, Fixed, Composition, 10K £5%, 1/4W Mil type| RCROTGIOZIM
Ral Resistor, Fixed, Composition, 1K, £5%, 1/4W Mil type] RCROTGLOZIM
Ra2 Resistar, Fixed, Composition, 4.7 ohm £5%, 1/4%W | Mil type] RCR20GLIRTIM
Ra3 Resistor, Fixed, Wirewound, .33 chm £5%, 1W 14304 R-2190

Tl Transformer 14304 G19-1 280

T2 Transformer 14204 BG2E-11TE
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Mfr.

Ref. Desia. Name & Descriotion Code Part Numbar
T3 Transformer 14304 6628-1180
T4 Transformer 14304 G628-1182
TS Transformer 14304 6628-1181
Ta Transformer 14304 6628-1183
T7 Transformer 14304 6628-1179
TP Test Point, Brown 14304 J0392
TP2 Test Point, Red 14304 J-0387
TP3 Test Point, Orange 14304 J-0390
P4 Test Point, Yellow 14304 J-0391
TPS Test Point, Green 14304 1-0068
TPs Test Point, Blue 14304 J-0072
Ul Integrated Circuit, NPN/PNP Transistor Array, 14304 1C-0153

CA3096AE
VR1 Diode, Zener, 5.1V, 3% 14304 CR-0267
YR2 Diode, Transient Suppressor, 20V 14304 CR-0450

VR3 Voltage Regulator, 8 Vide, MCT808CT 14304 112-0001-003

Il
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Figure 3. Power Amplifier Assembly Component Locations
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Figure 4. Power Amplifier Assembly
Schematic Diagram 6628-9115



