i‘

=
233

Tell

TEN-TEC

OPERATOR’S
MANUAL

ARGONAUT II DELTAII

MODEL 535 MODEL 536

GENERAL COVERAGE
HF TRANSCEIVERS




. TABLE OF CONTENTS

PARAGRAPH PAGE
LIST UF ILLUSTR.ATIﬂNS asmasnmsnnnsnnsnnrrnnrbdrdbd b d bl s bR A A AN N AAN NAAN NAAN R FRERFER PR iii

INTRODUCTION Lucirairersrerersssmisssssrisronsrasmassnssnsasnsasnnsssnnssnsennrennressrass ¥l
UNPACKING ............ RSP PPPPPT, | |
SPECIFICATIONS .....ccvvtrrurrriciisisseiranisarssestasisasiiasssssnsasnsnsrnnssnnnsnsannes Vil
1. INSTALLATION

11 INTRODUCTION ............ -1
1-2 FIXED STATION & MOBILE oo 11
13 POWER SUPPLY .ovoeroeosoes oo 111
L ANTENNAS oo i1
155 MICROPBONE oo
1-6 KEY 1-2

. 7 GROUND oo e 12
1-8 BATTERYBACKUP oo 122
19 MODEL 535/536 ACCESSORIES .o oovooooooeooooooooeooeo e 193
1-10 EXTERNALLINEAR AMPLIFIER ..ooovoooooooeesoee oo 13

2. OPERATING INSTRUCTIONS

2.1 POWERING UP THE TRANSCEIVER ...ooevroeeeeoee oo eeeensssserssnnsennenns 271
22 TUNINGTHETRANSCEIVER .oooooeoee oo oee e s nanns 201

221 MAIN TUNNING KNOB ....voovsersevsreeeenseeneesnesmesemesomesmesmennees 271

22.2 TUNNING FROM THEKEYPAD ..oooveivoeess oo 22

29.3 RECEIVE OFESET TUNNING ©.vvovvevussrsesrraeennesnnesnmesnesnmsnnmesnnes 2-2

2-3 SELECTING MODE oo oototesstsssssssessessrsssraessaneeseen e seesanseensaens 2-3

2-3.1 RECEIVING IN CW . 23

932 USING THE TUNE FUNCTION wooooooooooeeooeeeoe e e 23

24 USING THEDUAL VEO'S oo oe e ootssssssrsssssssessrmssnnesnasnsmenaennannnns 2-3

241 SELECTING A VEO oo oo ooeoeees s ees e s e, 23

242 USING SPLITVED'S 1oovvevvreersersreeirerieseaeseaeseassemesemernnssemnannnns 273

2-5 MEMORIES . . T .

351 USING THESCRATCH PAD oo 223

3.5.2 STORING TO MEMORY .o 244

. 2-5.3 RECALLING FROM MEMORY ..o oooeeemoe e -4
2:5.4 USING MEMORY TUNE ©.ivvitvrtermeeeeseee e eeeeeseeeeeeee e eemnne, 2-4

2-5.5 CLEARING MEMORIES 11vovvetsvseeeeeeesen st eeeeesaseeens e e, 2-4

Part Ko, 74212
MNovambar 13891

- Primtad In U5 A



Part Mo, 74
Movarmbes 1
Primtad In L.

mgm
P

1

PARAGRAFH

2-6 SPECIAL KEYPAD FUNCTIONS

2-6.1
262
263
264

TABLE OF CONTENTS (continued)

SETTINGTHEVOX ..
SETTING THE CLE}CK

TRANSMITTER FREQUEHCY CG?ERAGE

2-7 FRONT PANEL CONTROLS ..

2-7.1
2-7.2
2-1.3
2-1.4
2-T.3
2-7.6
2-1.7
2-1.8

2-8.1
2-8.2

RXO/NOTCH ........covvvvnnee.
MIC/PWR .

PROC..

FWDISWRMETER SWITCH

2-8 FRONT PANEL CONNECTIONS ... it iisiinin et e s imaa e

29 TOP PANEL SWITCHES .,

2-9.1
2-9.2
2-9.3
2-9.4
295

2-10.1
2-10.2
2-10.3
2-10.4
2-10.5
2-10.6
2-10.7
2-10.8
2-10.9
2-10.10
2-10.11
2-10.12

QSK FAST;"SLDW

AGCFAST/SLOW, GN!" DFEF

ATTN-20dBfOFF .

LAMP ON/OFE ..o ittt e e iee e am e s

AUXDC.

GROUND PEIST e e e E e E s e E N R e e A ae s
I- ESERIALINTEHFACEPDRT e RN AN e e e e s
ATTENUATORLOOP ...t siieincan e s i en

SPKR .
FAN .
1| ECCESSGRY J ACE’.

IZEAHDL[NEDUTPUTS e meeereretarerrreraresEiaetiernresns

lllllllllllllllllllllllllllllllllllllllllllllllllllll

SETTING THE SIDETONELEVEL ........oooiieaiaenirinnrernnrsrsrneesns

ceeen 2712

ii



. TABLE OF CONTENTS (continued)

PARAGRAPH PAGE
3. OPERATING HINTS

3-1 IN’I‘R{}DUCI"IDHB-J
3—1.2 FM . ) |
3-1.3 PRGTECTWECIRCUITRY&ALC RPN ) |
3-1.4 SDLIDSTATEPDWERAMPLIFIERS.................i...“..“..“.”..“..3-1
3-1.5 BROADBAND vs RESONANT TANKS . .iiiiiiviiisnnisnnearrsnresns 322
F-1.8 SWER-Two Kinds ..o et v e iie e rtisittest i aranranrens A=2
3-1.7 EEFICTEN Y oo et e e ti st s st s anssnrsan 370

4. CIRCUIT DESCRIPTIONS AND ILLUSTRATIONS

4-1 INTRODUCTION . PP o |
4-2 XEYPAD BOARD [31499} U £
4-3  LOGIC BOARD (B1500) vuuruveeenrennrenrsarensrnsrsenrsssssasstssssssnsssatorsass 43
4-4 LCD DISPLAY BOARD (81501) .cuvrevrvearen ressrnnesenrrrtararerasrerrresanaass 37

. 4-5 S WATT POWER AMPLIFIER (B1502) seuavnsretvrocerstvsessrstsreasnassarsnvans 39
4-6 DELTA II 100 WATT AMPLIFIER BOARD{81503) vvuevveervoernresranmsannenend-11
4-7 TRANSMIT AUDIQ BOARD (B1508) viveiveeirrarrasrssessrasssassaassacnsassnens 413
4-8 TRANSMITT MIXER BOARD{S1507) eierearersrossenerronsraersrarrensansnannsans =16
4-9 DELTA IT1 LOWPASS FILTER BOARD{EIS0B) v.vvvesrersrsessensrrsnanssannnean $-19
4-10 SLIDE SWITCH BOARDBISIS) .vcoiaiiieisesintsistsrsrirassmassisarsnssansnsa 4-22
4-11 PUSHBUTTON SWITCH BOARDBIS20) cosuererrmsrersrrrarsrarrrorsossransres 423
4-12 ARGONAUT II TRANSMIT LOWPASS FILTER BOARD (81521} ...uvenre. 424
4-13 UPPER POT BOARD{BLS22) cuccverrirrsnnrsrnrsnnsnmssnsnsannsensssnnrennsenrsnnss $-20
4-14 LOWER POT BOARD(BIS23) corvevrirmremrensrsrnsearsssnrenssennresnrenrrasesssss 427
4-15 SECOND MIXER / NOISE BLANKER (B1524) .ccvvcvurevmrensiansnasnrensrsnre 4-28
4-16 IF / AF BOARD (B1525) 1.mrsuvsuvrosnsnsrssrassnssnsassussnssnsnsnsnssnssannsnnnenns$-30
4-17 BAND PASS FILTER / FIRST MIXER (B1526) .verreasrerrvasersasnsasrasnncans $-34
4-18 RECEIVE SECOND IF BOARD (BI527) cevvevrerrecerersroarransrsnssansmnsssans $-36
4-19 FIRST L.O, BOARD (BL528) .vvirerrrosirarrosssasssssrsasrassnsnsnsarasassasnssans 4-38
4-20 SECOND L.0O, BOARD (81529) ..riivavernsiressscrcsnranssnsssanssasnsanrasennenn 440
4-21 BF(Q BOARD (81530) .iiveirrirrnccrairesssonssansasssasssnsnsasnssnarssasssansnasnens $-42
4-22 CONTROL BOARD (31531} - o
4-23 VARIABLE BANDWIDTH CRYSTAL FILTER {315311 cernrernrennens 440
4-24 AM CRYSTAL FILTER BOARD (81533) 4-43
4-25 NOISE BLANKER / FM BOARD (81544} ..ccvuivmcnraciniarmrensnsannsnnrannss 449

Part No. 74212
Novamoer 1981
Printed n U.S.A, . 111



Part Mo, 74212
Navember 1051

Printad [ 1).5.4,

FIGURE

1-1
1-2
2-1
2-2
2-Ja
2-3b
2-4
2-5a

2-5b

4-10
4-11
4-12
4-13
4-14
4-15
4-16
4-17
4-18
4-19
4-20

LIST OF ILLUSTRATIONS

POWER SUPPLY CONNECTIONS ... e
POWER SUPPLY ADAPTER CABLE ... e
e 27

e 29

cmerrmenemn 2711
CONNECTION OF DELTA II TQ NON QSK ﬂMPLIFIER
L 2-12

MIC CONNECTICNS |,
ACCESSORY JACK]1 e
CONNECTION OF DELTA II TO TEN 1 EC AMP[JFIER

ACCESSORY JACKIZ ,

CONNECTION FOR REMDTE BANDSWI‘I‘CH CDHTRGL
OF 4200R 253 BY DELTA II, .

CONNECTION FOR REMGTE EANDSWITCH EGI‘TI'RGL
OF 420 AND 253 BY DELTA IL.....oii i iirrarrenarans

MODEL 5335 REAR PANEL ...,

MODEL 333 TOP VIEW Lo e e v e vasa v
MODEL 535 BOTTOM VIEW ... i v rnn e aea e

MODEL 5336 FRONT PANEL .....cooiiiiiii e e,

MODEL 336 REARPANEL ... e

MODEL 336 TOP VIEW ..
MODEL 536 BOTTOM "Ir'IEW :
81439 KEYPAD BOARD CDMPDNENT LAYDUT

81500 LOGIC BOARD SCHEMATIC .

81501 LCD DISPLAY COMPONENT LAYGUT

81501 LCD DISPLAY SCHEMATIC.. .

1502 5 WATT POWER AMPLIFIER CDMPDNENT LAYGUT
815025 WATT POWER AMPLIFIER SCHEMATIC .

81503 DELTAII 100 WA'TT AMPLIFIER CDMPUNEN'I‘ LAH;DUT
81503 DELTA I 100 WATT AMPLIFIER SCHEMATIC ............c.. ...,

81507 TRANSMITT MIXER SCHEMATIC |
81508 DELTA IT LOWPASS FILTER CC}MP'DN ENT LAYDUT
81508 DELTA T1 LOWPASS FILTER SCHEMATIC..

81516 DELTA II ACCESSORY CONNECTOR SCHEMATIC e
81517 DELTA II PHONO CONNECTOR SCHEMATIC ...................
81518 SLIDE SWITCH BOARD COMPONENT LAYOUT ...................
81518 SLIDE SWITCH BOARD SCEEMATIC .........ccoviiiiiiiie e

11
-1

2-11

...2-13

-
MODEL 533 FRONT PANEL . ... i e
o 35
.36
conr 37
creens 3-8
cvren 3-8
cenen 310
R
81499K_EYPADEDARDSEHEMATIC........+...‘... NNt e
81300 LOGIC BOARD COMPONENT LAYOUT .......oiiiiviiiiinireens. 425
. S
P
ceenr 48
N L
.. 4-1{)
4-11
4-12
81506 TRANSMIT AUDIO BOARD COMPONENT LAYOUT ................
81306 TRANSMIT AUDIQ BOARD SCHEMATIC .......................
81307 TRANSMITT MIXER COMPONENT LAYOUT ..o

4-14
4-15
4-17

ceemn.-4-1B
e 419

cevs d=20)
-4-21

4-21

. 4-22
.4-22

1y



4-21
4-22
4-23

4-24
425
4-26
4-27
428
429
4-30)
431
432
433
4-34
475
46
4-37

. 4-38
4-39
4-40
441
442
443
444
445

4-46
4-47
4-48
4-49
4-50

TABLE

2-1

o

3-1

Part ho. 74212
Movember 1391
Printesd I LLL5.A.

LIST OF ILLUSTRATIONS(continued)

PAGE
81520 PUSHBUTTON SWITCH BOARD COMPONENT LAYOUT .......... 4-23
81520 PUSHBUTTON SWITCH BOARD SCHEMATIC .......ooceoeencireen, 423
81521 ARGONAUT II TRANSMIT
LOWPASS FILTER COMPONENT LAYOUT . coreen §-24
81521 ARGONAUT [ TRANSMIT LOWPASS FILTER SCHEMATIC ....... 4-25
81522 UPPER POT BOARD COMPONENT LAYOUT .. 4-26
81522 UPPER POT BOARD SCHEMATIC .. 4-26
81523 LOWER POT BOARD COMPONENT LﬁYDUT 4-27
21523 LOWER POT BOARD SCHEMATIC ., 4-27
81524 SECOND MIXER / NOISE BLANKER CDMPDNENT LﬂYﬂUT 428
81524 SECOND MIXER f NOISE BLANKER SCHEMATIC.. cerany ..4—29
81525 IF / AF BOARD COMPONENT LAYOUT .......coivvvimniimniaiiienn,= 432
81525 [F / AF BOARD SCHEMATIC .. . veen 433
81526 BAND PASS FILTER / FIRST MIXER CUMP{}NENT LAYDUT ..... 4-34
81526 BAND PASS FILTER / FIRST MIXER SCHEMATIC .. vrrraneeens 3233
81527 RECEIVE SECOND IF BOARD COMPONENT LAY{]UT ............. 4-36
21527 RECEIVE SECOND IF BOARD SCHEMATIC .........oivevreennnen . 4237
81528 FIRST L.Q. BOARD COMPONENT LAYOUT ........covvevrnenencnnnn.n 4238
§1528 FIRST L.O. BCARD SCHEMATIC .. .4-39
81529 SECOND L.0O. BOARD CGMPGHEHT LA."‘("DUT . 4-40
81529 SECOND L.O. BOARD SCHEMATIC .. UPUTOTTRTTRE o ) |
81530 BFO BOARD COMPONENT LEYGUT OO UUTRR .
81530 BFO BOARD SCHEMATIC .. : . 4-43
81531 CONTROL BOARD CDMPDNENT LAY’DUT . 4-44
81531 CONTROL BOARD SCHEMATIC.. . 4-45
81532 VARIABLE BANDWIDTH
CRYSTALFILTER COMPONENTLAYOUT .. oy crreneee. 46
81532 VARIABLEBANDWIDTH CRYSTAL FILTER SCHEMAT]C vorvenen 447
81533 AM CRYSTAL FILTER COMPONENT LAYOUT . cemiirenn 448
81533 AMCRYSTAL FILTER SCHEMATIC.. : Y 2 &
81544 NOISE BLANKER / FM BOARD CDMPDNENT LAY'D‘I.]T R
81544 NOISE BLANKER / FM BOARD SCHEMATIC . -....4-50

LIST OF TABLES
PAGE

TUNING RATES . . 2-2
Il ACCESSGRYJhCKP[HDESCR]PTIDHS Crerer e .. 2-10
TROUBLE SHOOTING CHART ....c.iiiieneanenneimaeisnnransnennsaasnsnnrans 04



Part Mo, 74212
Movember 1981
Prirted i LS. AL

INTRODUCTION

The Model 335/536 is a microprocessor
controlled HF transceiver incorporating world
class receiver performance and the latest
digital technology. The Model 535/536 fea-
tures a fully synthesized PLL desigh which
provides general coverage from 100 kHz to
29.999 MHz. The Model 535/536 also pro-
videsalarge easy to read backlit LCD display,
dual digital VFOs, tunable I-F filter system, 48
nonvolatile RAM memories (32 simplex and
16 duplex), memory tune via the main tuning
knob, built-in 24 hour clock and all solid state
design including thebroadband *“no tune'” final
power amplifier,

The Model 535/536 covers all amateur
bands using CW (with full or semi break-in),
S5B {with built-in speech processar), RTTY
(AFSK) and FM. General coverage receive
includes AM .

Chapter 1 of this manual covers installa-
tion of the transceiver . Chapter 2 provides a
detailed description of the Model 535/536
features, controls, and operation. Chapter 3
provides additional information to help you get
the best performance out of your transceiver,
Chapter 3 also containg a trouble-shooting
guide, Chapter 4 is the technical reference
section and contains detailed circuit descrip-
tions and illustrations as well as schematic

diagrams.

UNPACKING

Examine your Model 535/536 for signs
of shipping damage. Should any damage be
apparant, notify the delivering carrieror dealer
immediately, stating the full extent of the dam-
age. Retain all damaged cartens, Laiability for
shipping damage rests with the carrier.

It is recommended that you keep the
shipping carton and fillers in the event that
storage, moving or reshipment becomes

necessary. The following hardware and ac-
cessories are packed with your DELTA II

Make sure that you have not overlooked any-
thing.

1-27045 Fuse-Fast Blg 25A
1=-35240 7 Pin DIN Connector
1-#35165 2 Pin Connector Shell
1-#38030 L0507 Allen Wrench
1-#38088 062" Allan'Wranch
231020 Female Terminal Pins
1-H74020 VWarranty Card
1=-#74212 Opeatator's Manual
1-#26034-66 Fower Cable

The following hardware and accessories are
packed with your ARGONAUT IT. Make sure
that you have not overlooked anything.

1=-27015 Fuse-Sio Blo 4A
1-¥35165 2 Pin Connector Shall
1=§38045 050" Allen Wrench
1-#38088 D627 Allen Wrench

2 #1020 Female Terminal Pins
1 #7400 Warranty Card
1-#74212 QOperator's Manual
1=-#86034-66 Powsr Cable

If any of the above items are missing, contact
the customer service department at Ten-Tec
for replacements:

Customer Service ............. 615-428-0364
Switchboard ...................615-453-7172
FAX ... 615-428-4483



GENERAL

. FREQUENCY RANGE

FREQUENCY CONTROL

FREQUENCY READODUT

FAEQUENCY STABILITY
FREQUENCY ACCURACY
MEMGRIES

ANTENNA 'MPEDANCE

FOWER RECQUIRED

CONSTRUCTION

. DIMENSIONS

Model 535/536 SPECIFICATIONS

Reacaive: 100 kHz1t029.999 99MHz Transmit: 1.810 29.990 99MHz

Microprocessor controlled digital PLL synthesizer. 10 Hz resclution,

7 digit. 10 Hz backlit LCD readout, Alsodisplays time, RX(, memories, modes
and S-mater.

Worstcese, 1 PPM perdegree C a2t 29 .995MHz.
+ 100Hz @ 25°C.
48 total mamaory channels, 32 Simplex, 16 duplex.
50 ohms unbalanced,
DELTAI: Receive = approximatealy 1.04A
Transmit = approximately 20 A @13.8 vDC

ARGONAUT II: Recieve = approximatsaly . 75A
Transmit = approximately 3A @ 13.8VvVDC

Rigid aluminum chassis. Molded ABS Cycotac front panel. Textured top and

baottom, snap up stainless steel| bail, carrying handle. Printed circuit boards
G-10 epoxy glass.

DELTAN-HWD 3. 75" x 3. 75" x 14" - {9.53x 24 77 x 35 .66 em.}
ARGONAUTH-HWD 375" x9.75 " x12.50" - (9.53x24.77x31.75¢m.}

MNET WEIGHT DELTAN-121bs., 7oz. -- 15.64kg.)
. ARGONAUTI-BIbs., 100z, — {3.91 kg.)
TRANSMITTER
MODES USE, LSB, CW, RTTY {AFSK]), and FM.

RF POWER QUTPUT
MICROFHONE INPUT

TiR SWITCHING

CwW SIDETONE

S5B GENERATION
CARRIER
SUPPRESSION

UNWANTED SIDEBAND
. SUPPRESSION

SPURIQUS OUTPUT

Part Na. 74 METER

MNovambar
Primted n L.
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- CW OFFSET

DELTA NI - Zergto 100 watts adjustable with front panel PWR control.
ARGONAUT Il - Zerp to S watts adjustable withfront panel PWR control.

Four pin front panel connecter accapts microphonas with 50K ehms or less
and with S mV {-62 dB) cutput. Palarizing voltage is available for electret types.

VOX or FTT

Intarnally generated, volumea iz adjustable from keypad and is independent of
AF gain contral,

Double sideband madulator. 8 pole crystal ladder filter,

50dB ar mora typical.

45 4B typical at 1.5 kHz tone.

More than 45 dB below peak power gutput.
Switchable forward powar {FWD], SWR, 5-meter.

F00 Hz Factory preset.



RECEIVER

MODES

SENSTIVITY

SELECTIVITY

CRYSTAL FILTER

ATTENUATOR

I-F FREQUENCIES
IMAGE REJECTION
I-F REJECTION
MNOISE BLANKER

5 - METER

DYNAMIC RANGE

NOISE FLOOR

SQUELCH
SENSITIVITY

PASS BAND TUNING
AUDIO OUTPUT
NOTCH FILTER
BFO

RECEIVER OFFSET

USE, LSB, CW, AFSK, AM, FM.

FREQUENCY
MOD MHZ .1-1.8 1.6-29.999.99
SSB, CW, AFSK|  .Sowv 02547  |10db SIN@ 2.5 kHz
Al 350 1.00uv 10db S/N @ 6.0 kHz
FM 1.00uV 304V 12 db SINAD @ 15 kHz
SELECTIVITY
‘m -6 dB 60 dB Shape factor
SSB {BW & MAX) 2.5 kHz 4.9kHz 2.0:1.0
AM 5.1 kHz 15,8 kHz 3.1:1.0
FM 15.0kHz | 30kHz @ -30d8 2.0:1.0

8 paleladder type, "Jones” Filter [Patent # 5051 711). Bandwidth continucusly
adjustablefrom 2.5kHz1a 500 H?2.

Approx. -20dB forQ.1 t0 29.59% MHz.

15t = 45 MHz, 2nd = §.744 MHz, (FM 3rd = 455 kHz}.

> BOdB,
>70de,

Switchahble onfoff.

Automatically switched on during recaive. Calibrated to 50 gV at 59 with
attenuator off,

55 dB typical.
-129dBm. .25 4V for + 10 2B s/nin ssb)

FM = Lessthan.5uV.

+ 2.5 kHz, digitally controlied.

1.5 watts & 4 ohms with less than 2% distortion,
250 to 2.2 kHz, 50 d8 noteh typical.

Crigitally controlled PLL.

+1.27kHz{ + 2.54 kHz when [__FasT ] isenabled| digitally controlled with RXO .
cortrol, unlimited with second VFD,

Part Mo. 74212

Novembar 1531
Printed In LLS.A



CHAPTER 1

INSTALLATION

1-1 INTRODUCTION When setting up
the station, provide adequate ventilation for
the transceiver and the power supply. Do not
confine the transceiver and power supply 1o a
small volume without adequate ventilation,
When placing the {ransceiver in a2 mobile in-
stallation, try to keep the transceiver away
from high heat sources. Also try to select
location that allows comfortable access to the
front panel centrols and adequate clearance for
rear panel connections,

1-2 FIXED STATION & MOBILE The
Model 535/535, with conventional antennas,
will perform with distinction in anyham shack.

The Model 535/536 may be used for
mobile aperation inacar, boat, plane, or other
vehicle using the Model 293 Mobile Mount. It
operates directly froma 12 to 14 YD supply
source and is self-contained except for key,
microphong, tilt bail, and antenna,

NOTE: If the battery voltage drops be-
low I0veits, the display will start blinking and
the Model 535/536 will not operate properly.

The SWR meter 15 especially useful in
setting mobile whip antenna lengths to the
operating frequency.

WHEN USING AN ALTERNATOR
CHARGED BATTERY, DO NOT START

AND STOP THE VEHICLE'SENGINE
ITHTHE TURNED ON.

S

Fart Na, 74212

Mavarmber 1531
Eobabad o || & 8

High voltage transients, caused by momentar-
ily open regulator contacts, may cause serious
damage 1o the transcelver circuits.

1-3 POWER SUPPLY Useallto 14 VDL
negative ground power source capable of de-
livering 3 amperes(Model 535) or 20
amperes{Madel 536), well regulated. When
powering from the TEN-TEC Model 935/936
power supply, interconngct units with the
cable attached to the power supply.

When other supplies or a battery are
used, pin connections to the rear panel
mounted power socket are as shown in  FIG-
URE 1-1, Polarity isalso indicated directly on
the rear panel.

AL FI!EB[+]
FOWER E:_'..
SUPRLY
13.5 VOO )
20 Amps BLACK{—)
FIGURE 1-1. FOWER SUPPLY

CONNECTIGNS

If you wish to operate the Model 535/536
from a Model 961 power supply, which has a
four pin cable connector, an adapter cable
{Model #306) must be used as shown In
FIGURE 1-2.

FIGURE 1-2. POWER SUPPLY
ADAPTER CABLE (4 Pin to 2 Pin}

1-1



1-2

1-4 ANTENNAS Any antenna presenting
25 to 75342 impedance will load satisfactorily.
Random length and balanced antennas will
require an antenna tuner, Most popular mobile
antennas will pperate at their resonant fre-
quency without special matching. When they
are used as portable antennas, 2 good ground
system or counterpoise should be provided,
The Model 535/336 is designed for use with
an ynbalanced feed system.

Although improper antennas will not
damage the final ocutput transistors, it is
suggested that an SWR of 2 to 1 or less be
achieved for maximum perfermance. The col-
lector current (Ic) should be less than 3 Am-
peres for the Model 5333 and 20 Amperes for
the Model 536 at maxitnum output power. Be
sure to readj ust the MIC control after reducing
the PWR level.

1-5 MICROPHONE TFor 55B operation,
plug a low impedance dynamic or electret
microphone into this jack. Amplified micro-
phones can be used if the output level is
adjusted to a low enough value to prevent the
microphone circuit from overloading. The
Model 535/536 will work with Ten-Tec
Moaodel 700 or Model 705 or microphones
having an impedance of 200 Ohms to 50k
Ohms. See Figure 2-1 for wiring information.

1-6 KEY For CW ogperation, conncet a
Mode] 604, 603, or 606 to this jack. When
using electronic keyers, they should be config-
ured for positive keying, not *‘grid block™ or
negative. {f configured for negative keying,
no damage will occur, but the keying circuit
will not operate.

1-7 GROUND In the interest of personal
safety and to reduce the possibility of stray RF
pickup on interconnecting cables which may
cause parasitic oscillations, all station equip-
ment should be well grounded to earth. Tt is
also important to strap all equipment chassis

together with short, heavy leads. For the
DELTA II the strap between the power supply
and the transceiver serves 1o reduce the volt-
age drop on the negative lead caused by wire
and connector resistance, In mobile installa-
tions, connect a ground strap between the rear
panel ground lug and the vehicle chassis.

1-8 BATTERY BACKUP The Medel 535/
536 uses a factory installed 3 VDC lithium
battery (Panasonic CR2032 or Mallory
DL2032) to maintain the clock memory. Typi-
cal life 15 3 to 5 years.

To replace the 3 VDC lithium battery,
turn the power switch off and proceed as
follows:

STEP 1| Remove the top and bottom covers,

STEP 2 There are four serews that fasten the
front pane] to the chassis. Remove
the upper left arl upper nght flat
head screws.

STER 3  Tilt the front pane] down atlowing
ncceds to the battery,

STEP 4  There is a two pin jumper plug
immediately to the right of the battecy
holder. Remove this piug.

STEP 5  5Shde the old battery out of its holder.
Wipe the new hattery clean of any oil
or finger pnnts Al slide The new bat-
tery into place.

STEP 6 Tum the power switch on arxl re-
insert the jumper plug.

STEP 7 Turm the power switch off.

STEP 8  Replace the two flat head screws
removed in step 2.

STEP 9  Replace lhe top aml boltom covers.

STEP 10 Check the operalico of the trans-

ceiver. If you encounter a problem

try pushing the reset button.
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. 1-9 535/536 ACCESSORIES thwe e Powgsomwse CR 20 23
Theseare the available accessories cemmon to BR. Kep i Looo
both the 535/536.
Model #

291- - - - Portable/Mobiie 200 waltt antenna tuner

293- - - - Mobile Mount

05~ - - = R8-232 Berial Level converter

A06- - - - Plug adaptor, 4-pin power supplics to 2-pin
535/536

BG- - - - Low Current Curtis Chip Keyer

T00C - -Harxl Microphone

T05-- - - Desk Microphene

35057- - 4-pwy muic phog

353165-- 2-pin conneclor shell

41020 - Female pin (2 needed )

In addition to the above these accessories are
available for your Model 535 ARGONAUTIL

Bloule] #
280- - - - Step Attemuator, steps power from 5W to 10mW
935- - -- 12V, 3A Power Supply, 120/240¥ AC input

In addition to the above these accessories are
. available for your Model 536 DELTA II,

Moxle] #

264- - - - Remote Contral Cable, 536 to 420 apel 253 (o
268)

268- - - - Remote Conteol Cable, 536 to 420 or 253

260 - - - Q5K Linear Switching Cable, 53610 420,422, or
425

A03- - - - Fan Kit for full power FM and RTTY modes

Jd- - - - Amlary RCA type phono connectors to sim-
plify use of J-] on rear panel

936- - - - 20V, 204 Power Sopply, 1207240V AC input

1140- - - 20A curcuit breaker for mobile use (w/connec-

tors)

1-10 EXTERNAL LINEAR AMPLIFIER

Refer to section 2-10,11, figure 2-3a,
and figure 2-3b for details on the connection of
the Madel 536 to amplifiers available from
Ten-Tec or other manufacturers.
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CHAPTER 2

OPERATING INSTRUCTIONS

2-1 POWERING UP THE TRANS-
CEIVER This chapter describes the various
controls and features of the Moedel 535/536
transceivers. Once the unit has been properly
installed you are ready to become familiar with
its eperation. Before powenng up the trans-
ceiver, set all controls and switches as shown
below:

FRONT PANEL

AF ——emee 9:00

RF ----an--- Max CW
MIC ------- Max CCW
FWR ------ Max CCW
RX(O------- 12:00
NOTCH -- Max CW
PBT ------- 12;00

IF BW ---- Max CW

METER --- FWD

PROC ----- OFF (Switch put position)
NB. —— OFF

AGC - ON
ATTN ----- OFF
LAMP -— ON
o) Jpu— OFF
REAR PANEL

J1-- On the DELTA II the supplied jumper
plug must be installed to transmit.

Tum on the unit by pushing the
POWER button, Thetransceiver willcomeon
in the same condition that it was last used. A
factory installed lithium battery retains the
mode and frequency settings that were last
used during final burn-in at the factory.

As you familiarize yourself with the
Medel 535/536, and it should fail to operate
normally, refer to the troubleshooting chart
tahle 3-1 on page 3-4.

2-2 TUNING THE TRANSCEIVER

Several methods can be used to select
the desired operating frequency. The main
tuning knob is used most often when tuning
within a band. Keypad commands are more
convenient when moving between bands.
Both methods are described below.

2-2.1 MAIN TUNING KNOB The knoh
1§ adjustable 30 you may select the amount of
drag or tension desired. To adjust, hold the
outer chrome dial skirt ring with ong hand and
tumn the rubber portion of the knob clockwise
with the other hand. About /8 turnt will in-
crease drag considerably.

Except for AM and FM modes the
tuning increment i3 in 10 Hz steps and each
revolution of the tuning knob is approximately
5 KHz of travel. A faster tuning rate can be
selected from the keypad which increases the
tuning steps to 50 Hz and is approximately 2%
KHz per revolution, To select this fast rate
push the button and observe that the
"FAST" annunciator appears at the right side of
the display. Push [rasT ] apainto returnto
the normal setting.

1-1



The tuning system has an additional
speed shift feature which increases the tuning
rate automatically when the knob is spun at 2
fast rate. This feature anticipates when the
operator1s irying to moveacress a band quickly
and assists by shifting to the larger step size.
TABLE 2-1 charts the step sizes for all combi-
nations of modes and tuning rates.

Mormal Normal Shifted

as prompts. Type in the desired frequency by
pushing the buttons above each number, The
ITANSCEiv ir ' nter
between the MHz and 100 KHz digits,

The freguency can be typed in all the
way down to the nearest 100 Hz or by pushing
again and the remaining digits will be
filled with zeras,

If an error is made while entering a

frequency just push the button toexit

| CW/USB/LSBIFSK | 10k 50 Hz the 55[1”5[_“3‘3 and start again.
FM 100 Hz 5OGHz2 Examples:
AM BOHz BOOHzZ ]
Fast Fast Shiftad Desired !:I'EE]UEF'IE?
CW/USB/LEE/FSK SQHz 100 Mz 14235m 3 853,30
e — o Press:[ ENEr | | Press: emer ]
AM B0 Hz BO0H2 1 3
TABLE 2-1 4 .
- 8
Another feature which may be useful 9 5
during mobile operation is the tuning lock 3 3
command. Once adesired frequency hasbeen 5 3
selected, the tuning knob can be disabled by
pushing the keypad sequence [F ], [m. TukE]. |

The "LOCK" annunciator will appear in the
display. To exit the lock condition, push
[F ], [w_TuneE] again,

2-2.2 TUNING FROM THE KEYPAD
Another method of noving wathin a band

or between bands rapidly is to use the [&] and

[¥] buttons or the *ham hand" up and down
feature. The (&1 and [¥]1 keys tune the trans-
ceiver in 100 KHz steps or in 1 MHz steps if
FAST is selected. Ifthe[F ] key is pressed first
then [ ] moves the transceiver up by one ham

band. Likewise [F][¥] will move the trans-
ceiver down one ham band.

Below many of the keypad buttens are
the numbers 0 through ¢ and a decimal point.
Toenter a frequency direcily from the keypad,

first push the [ enter | button. The frequency
display will respond by showing seven dashes

Note: In the second example you were not
required tg press apain after you
entered the 100Hz digit, in this case, the last
Il3lll

2-2.3 RECEIYE OFFSET TUNING
RXO Receive offset tuning is enabled by

pushing the( R0 Jbutton. The RXQannun-
ciator is now visible in the upper right comer of
the display and the clock display becomes an
offset frequency indicator. Using the RXO
knob, the receiver section of the transceiver
can be tuned either above or below the trans-
mit frequency byupto 1.27KHzor 2.54 KHz
inthe FAST tuning mode. Theindicator shows
the amount and direction of the offset.

This function is especially useful for
clarifying individual stations on a 58B net or
for fine tuning the received note duning a CW
contact.

Part Mo, 74212
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2-3 SELECTING MODE The transceiver
will operate on all the standard HF modes
exceapt AM transmit. Two mode select buttons
[=a wcne ] and [wooe =] scroll through FM, AM,
LSB, USB and CW from opposite directions.
The current mode is always displayed on the
LCD readout. If the keypad beep function is
activated, the first character of the mode is sent
m morse code using the sidetone,

Note: In FM mode the squelch function may
cause the receiver to go completely silent as
you shift past that mode.

2-3.1 RECEIVING IN CW  In CW
receive, there is a factory programmed offset
of 700 Hz programmed into the VFO's. This
causes a received signal at the displayed fre-
guency to penerate a2 700 Hz note for the
pperator to copy. To help the operator judge
when the received signal has been tuned to
700 Hz the builtin sidetone oscillator has also
been preset to 700 Hz. Pushing the
button momentarily keys the sidetone oscilla-
tor and allows the aperator to match the re-
ceived signal to the pitch of the sidetone.

2-3.2 USING THE TUNE FUNCTION

The buttor: provides an easy
way to generate a CW key down condition.
With TUNE activated, the readout will indi-
cate both "CW™" and "TUNE" and the "TX"
annunciator will appear. The transceiver wall
output a CW carrier at the displayed frequency
at a power level determined by the PWR
contral.

2-4 TUSING THE DUAL YFO'S For
operating versatility, the transcelver has twoe
YFQ's {Vanable Frequency Oscillators).
These can be used separately or in split mode
to penerate a transmit to receive split in fre-
quency.

2-4.1 SELECTING A YFO The[ A% |
button toggles control of the transceiver be-

tween the A and B VFOs. Each VEQ works
independently. Changes made to one VFQO
do not affect the other, Each VFO retains the
frequency and mode from the last ime is was
selected. To net the two VFOs push the
button. This will cause the contents
of the displayed VFO, either A or B, to be
written into the other VFQ.

2-4.2 USING SPLIT VFQs  Split fre-
quency operation gives the user the freedom
of receiving and transmitting on different fre-
quencies. Even the mode of operation can be
different between receive and transmit.

Toenable split VFO gperation push the
button. The SPLIT annunciator will
appear and the hidden VFO will now control
the transmitter frequency and mode.

The hidden transmit YFO can be pre-
viewed using the button. This "re-
verse” butten calls up the hidden VFO in
receive and leis the operator monitor orchange
the transmit frequency. Thisbutton is momen-
tary so that upoen release, the transceiver re-
turns to the receive VEQ.

2-5 MEMORIES There are a total of 48
memory channelsavailable (0-47). Memory
channels 00-31 are simplex and will hold only
one frequency and mode setting. Memory
channels 32-47 are duplex memories and will
hold the frequency and mode information for
both VFO A and VFO B. In addition, thereis
one separate Scratch Pad Memory which can
be used to hold one temporary frequency and
mode without affecting the other programmed
Memaries.

2-5.1 USING THE SCRATCH PAD
Information in the active YF(O is written
to the scratch pad by quickly pushing the
button twice. This scratch pad 15
useful for marking a station or a spot on the
band to which you want to return frequently.
To recall the scratch pad frequency, quickly

push the butten twice.
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2-5,2 STORING TO MEMORY To store
the current frequency and mode in 2 memory

location press the key. The clock
readout will change to a two digit blinking
prompt asking for a memory location number.
Enter a two digit number using the keypad
buttons to complete the store. If you are unsure
of which memories are already filled, pressthe
key instead of a two digit location and
the transceiver will store the VFO in the lowest
available memory.

When all of the memory locations are
occupied the right most decimal peint in the
frequency readout will come on. When this
happens refer to the MEMORY CLEAR pro-
cedure to clear out one or more of the memory
locations or write over an existing memoty.

2-5.3 RECALLING FROM MEMORY

To recall from a memory location press
the button and enter the desired two
digit location when the blinking prompt ap-
pears in place of the clock readout. Informa-

tion from the memory will be transferred into
the active VFO.

2-5.4 USING MEMORY TUNE Rather
than recall memory locations one at a time, a
guick way to step through memoriesisby using
the memory tune feature. The button
causes the main tuning knob to become a
memory channel selector. The main tuming
knob will now scroll through the locations and
display the frequency and channel number.
The receiver does not, however, tune to the
displayed frequency unless the 18
pressed. This key will transfer information
from the selected memory channel into the
active VFO. To exit the memory tune mode

press again.

There is an alternate memary tuning
method that can be selected using another
keypad sequence, The "MSM" Memory Scan
Mode can be accessed by first selecting

as before and then pressing [F],
[ rev_1. The "MSM" annunciator will ap-
pear above the frequency readout to the left of
"MTUNE". Inthiscondition, the receiver will
automatically move to each new frequency as
the memories are recalled from the tuning
knob. Remember that the original status of the
active YF(Q will be lost and the transceiver will
remain on the last chosen memory location
when you exit M TUNE. This "M5M" mode

can be disabled by again pressing [£],
[ Rev ],
2-5.5 CLEARING MEMORIES Indi-

viduzl memory locations can be cleared by

using the M TUNE feature. Pressthe (M. TUNE]
button and scroll through memory locatiens
with the tuning knob. As the unwanted
memory locations are displayed press the
button to remove them.

If you wish to clear out gli of lhe
metmory locations, turn the power switch off

and then press and hold the [CcLEAR 1 key. Turn
the power switch on and continue to press
the[ _CLEAR | key until the frequency display
comes on and shows " 15.000.00™,

2-6 SPECIAL KEYPAD FUNCTIONS
Many of the analog adjustments that
have traditionaily been relegated to rear panels
or even inside radio equipment are now
incorporated into the keypad of the Model
535/536. This featureis important considenng
that some installations would make these ad-
justments difficult tochange.

2-6.1 SETTING THE SIDETONE
LEYEL To set the sidetone level use the
keypad sequence[F |,[_mie_]. Thiswill key
the sidetone and let you adjust the volume
using the (& ] and [¥] keys. The "C.SET"
annunciator will blink until you find the de-

sired level. Press to store the setting,
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2-6.2 SETTING THE YOX Before the
VOX controls can be adjusted the transceiver
must be set up for VOX controlled SSB
operation. Tune the transceiver to aham band
and select either LSB or USB mode., Tumthe
MIC control fully counter clockwise and press
the front panel VOX button so the VOX indi-
cator lightcomes on. Nowpress[T ], [¥Fo s u]
and spegk into your microphone normally.
Adjust the VOX gain using the [&1 and [¥]
keys until the transceiver keys reliably. To
store the setting press the key.
VOX delay should be set so the trans-
ceiver does not switch back to receive duning
the natural pauses in your transmitted speech.
To set the delay, push [F], [_ENFER | and key
the VOX by speaking into the microphene.
Notice the length of time that the transceiver
stays keyed. To shorten the delay use the [¥]

button or to lengthen the delay use (). Once
you're comfortable with the setting, press

[EnTER ],
ANTIVOX is used to counteract the

receiver audio that makes its way from the
station speaker back into the microphone. To

set the ANTIVOX level, press LF |, [ \WFo]

and use the [& 1 and T¥] buttons until moderate
receiver audio does not tend to trip the VOX.

Store this setting with the key.

2-6.3 SETTING THE CLOCK The built-
in 24 hour clock uses a 32 KHz watch crystal
and is powered from the internal lithium bat-

tery. To set the clock, press [F] [ FasT |,
The hours digits will blink and can be changed
with the [&]and [¥] key. When the correct
hour digits are set, press[ ENTER_|. Now adjust

the blinking minntes digits. Press to
start the clock from the new value.

2-6.4 TRANSMITTER FREQUENCY

C{}TER#Q,E As shipped from the factory,
the Model 535/536 will transmit only on fre-

quencies authorized for the Amateur Radio
Service, If you hold authorization to operate
on frequencies outside the Amateur Radio
Service, you may defeat this lock-out, Press
[woocE ). There is no indication in the
frequency display regarding status of the lock-
out. The user is responsible to transmit only
within his authorized frequency allocations,

2-7 FRONT PANEL CONTROLS Four
duval controlsand four switches give the opera-
tor full control of transceiver opetration. Refer
to figure 3-1 {Model 533) or figure 3-5 (Model
536).

2-7.1 AF/RF GAIN The RF gain control
selects the amount of gain in the receiver IF
stages. Most operators set it full clockwise and
rarely reduce it except in cases of extreme
receiver overload caused by strong signals.
The AF gain controls the audic volume,

2-7.2 PRT/IF BW Selectivity for the Model
535/536 is determined by the eight pole pat-
ented "Jones" filter. The IF BW control sets the.
[F bandwidth from approximately 500Hz at
fully counterclockwise to 2500Hz at fully
clockwise. InLSB mode, rotation of the IF BW
contro] from the 2500Hz setting towards the
500Hz setting will continually reduce the high
frequency rasponse. In the fully counterclock-
wise position, the audio frequency response
will be approximately 200to 700Hz. When the
transceiver s in the USB mode, rotation of the
control from the 2500Hz setting will continu-
ally reduce the low frequency response. Inthe
full counterclockwise position, the audio fre-
quency response will be approximately
2300Hz to 2800Hz.

The position of any filter bandwidth in
any mode with respect to the BFO {actually the
received audic spectrum) may be set by ihe
PBT control. For instance, if there is high
frequency inlerference, such as splatter, when
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you are on LSB, you can remove the interfer-
ence by either rotating the PBT control slightly
counterclockwise or by rotating the IF BW
control slightly counterclockwise. In the first
instance you are shifting the passband away
from the interference and in the second you are
actually reducing the passband toeliminate the
interference. If you arg in USB with the same
interference, rotating the PBT control clock-
wise will eliminate the splatter. Since, in UUSB,
rotation of the IF BW control will only reduce
the low frequency response, this control will
not eliminate the interference. In some in-
stances, shifting the passband to eliminate the
high frequency splatter may pick up unwanted
low frequency interference. In this case, re-
ducing the bandwidth will eliminate the prob-
lem.

For optimum performance when receiv-
ing CW signals, see section 3-1.1 for
additional information on the vse of IF-
BW control,

NOTE; WHEN YOU CHANGE MODES
TO CW OR 55B, DO NOT NEGLECT
TO CENTER THE PBT CONTROL TO
12 O'CLOCK.

2-7.3 RXQ /{ NOTCH The NOTCH control
adjusts the center frequency of the audio notch
across the passband. The notch depth is at least
50 dB and will reduce carmer interference by
this amount or more. To use the NOTCH,
rotate the control slowly until the unwanted
signal is reduced. The notch circuit is effec-
tively removed by turning the control fully
clockwise in $SB or CW mode. When listen-
ing in AM mode, NOTCH should be fully
counterclockwise to provide maximum high
frequency response. -

RXO {reccive offset) 15 selected from
the front panel keypad as previously described
in paragraph 2-2.3. This knob 15 normalty
positioned at 12 o'clock for no offset and can be

turned clockwise or counterclockwise to help
clarify received signals. The LCD display
indicates the amount of offset either above or
helow the transmit frequency.

2-7.4 MIC / PWR The PWR control varies
the amount of power output forall modes. This
allows you to set your peak output power to
any valug. The MIC control varies the amount
of audio applied to the transmit balanced
modulator,

To set these controls, place the METER
switch in the FWD power position and place
the transceiver in transmit using the TUNE
function. Advance the PWR control to the
desired power level. The power level for CW
operation 15 now set. For SSB operation,
while speaking into the microphone in a nor-
mal voice, advance the MIC control until the
ALC LED lights on voice peaks,

NOTE: THE ALC LED WILL LIGHT
AT ALL PWR SETTINGS WHEN QOP-
ERATING IN CW OR TUNE MODES.

Increasing the MIC setting over that re-
quired to just light the ALC LED on voice
peaks will not result in any appreciable in-
crease in power out. However, overdrive will
produce SSB, AFSK, or SSTV distortion prod-
uets, The MIC control has no effect in FM
mode,

2-7.5 PROC The PROC switch activatesthe
speech processor. Theprocessorincreases the
average speech power and allows a greater
range of voice levels to attain peak ALC level.
An LED above the switch indicates when the
processor has been selected.

The speech processor will affect the sct-
ting of the MIC contrel. 'With the processor
turned on, reduce the MIC control as neesded
to prevent distortion.

Severe distortion, objectionable back-
ground noise, and transmitted splatter will oc-
curt if the MIC controlis notadjusted sethat the
ALC LLED just lights on voice peaks.
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2-7.6 FWD/SWR METER SWITCH This
switch selects the function of the bar graph
meter during transmit. In the FWD position,
mater indicates output power with full scale
equal to 100 watts output (Model 536) or 5
watts output (Model 535). In SWR position the
bar graph indicates reflected power. When
three bars on the graph are solid, the SWR is
approximately 2:1. As a better match is
achieved the third bar will begin flashing then
disappear, leaving two bars solid. This repre-
sents about 1.5:1 and 1s an adequate match for
most applications. If alower SWRis desired,
continued matching will cause the second bar
to flash and then disappear, followed by the
firstbar, If the first bar disappears the SWR is
1:1.

2-7.7 VOX SWITCH This switch selects
either the VOX (voice operated relay} or PTT
(push to talk) mode for keying the transceiver,
Refer to section 2-6.2 to set up the VOX,

2-7.8 NOISEBLANKER This switch turns
on the Noise Blanker. The circuit can reduce
troublesome external noise problems from
various man-made sources. [twill havelittle or
no effect on most naturally occurring noise, It
should not be left on except when required to
reduce noise,

28 FRONT PANEL CONNECTIONS

2-8.1 MIC The microphone circuit has been
designed for low impedance microphones
with a minimum SmV output. Transistorized
microphenes may alsobe used, providing their
output level is adjusted so that the input stages
of the Model 535/536 arenot overdriven. The
cable, which should provide shielding for all
leads, is terminated with a standard 4 pin micro-
phone plug. Failure to shield both microphone
and PTT leads may resultin RF getting into the
audio circuits. Connections to the plug are as
shown in FIGURE 2-1,

+4
Hll:@m
GhO F1T

FROMT VIEW OF 535/535

FIGURE 2-1. MIC CONNECTIONS

2-8.2 PHONES This jack is designed to be
used with a standard 1/4" plug, Either sterecor
monaural headphones with an impedance of 4
to 16 ohms may be used. The internal speaker
i5 disabled when headphones are plugged in.

29 TOP PANEL SWITCHES

29,1 QSK FAST / SLOW This switch
controls how guickly the receive audio recov-
ers after a transmit condition, The fast setting
gives full QSK operation for fast break-in, the
SLOW setting keeps the receiver muted for
approximately one second after key-up.

2-9.2 AGC FAST/SLOW, ON/OFF

These two switches set the receiver
AGC action. AGC decay times of .25 or 2
seconds are selected with the FAST f SLOW
switch, Fast AGC lets the receiver adapt
quickly to interference and changing signal
levels but SLOW AGC is generally mote
comfortable to use especially for routine SSB
listening, With the AGC system turned OFF
the receiver gain must be controlled manuvally
using the RF gain control.

2-9.3 ATTN -20dB / OFF This switch
inserts a 20 dB attenuator pad at the receiver
input. Itis normally left in the OFF position.
With the attenuator on, unusually latge signals
can be received without overload or blocking.

2-9.4 LAMP ON { OFF
‘The electroluminescent back light for
the LLCD display can be turmed ON or OFF.
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295 SQL ON/ OFF

This switch controls the FM squelch
feature. With the squelch on only signals
strong enough to give approximately 20 dB of
quieting will break the squelch. Thesquelchis
only active in FM mode.

2-14 REAR PANEL

The following section descnibes the
tear panel connectors, Alsorefer to figure 3-2
(Model 535) or figure 3-6 {Model 538),

THE FOLLOWING CONNECTIONS
ARE FOUND ON THE 535/536.

2-10.1 ANT This connector mates withaPL-
259 style plug. Use any 5082 coaxial feedline
1o connectantennas, tunersor amphifiers o the
Model 533/536. Takecarethatany connectad
load presents less than 3 ; 1 SWR to the
transceiver,

2-10.2 POWER 13.6 This 2 pin conngctor
provides the main DC power connection to the
transceiver. Matching plugsand terminals are
included in the Model 535/536 packing kit.
The DC power source must be capable of
supplying a regulated voltage between 11.5
and 14.0 VDC at 3amps for the Model 535 and
20amps forthe Model 536, See Figure 1-1 for
connection information,

2-10.3 FUSE The ARGONAUT II uses an
AGC 4 amp slo blow fuse and the DELTA 11
uses a type AGC 25 amp fast blow fuse. The
fuse works in conjunction with an internal
reverse polarity diocde to protect the trans-

ceiver from supply voltage with reversed po-
larity.

2-10.4 CW KEY To key the transceiver,
greund the key line using either an open col-
lector or relay output keyer, a bug or straight
Key.

2-10.5 AUX DC This phone jack provides
aconvenignt source of +13.5 YD for acces-
sories. Internally the jack is connected to the
main DC input. This 15 a low current {2 Amps
or less) output for small station accessories
only.

2-10.6 GROUND POST Used for the
primary transceiver ground. To prevent per-
sonal injury, interference and other ground
related problems, connect this terminal to a
good earth ground using heavy gauge copper
braid or wire and make the connection as short
as possible.

2-10.7 J-3 SERIAL INTERFACE PORT

This 1/8" phonejack carnes serial inter-
face data to and from the transceiver. A Model
305 Level Convertor is required tointerface the
535/336toan RSZ232 computer port, Detailson
the interface protocol and the programming are
contained m the Model 305 manual.

THE FOLLOWING CONNECTION IS5
FOUND ONLY ON THE
335 ARGONAUT Il

2-10.8 ATTENUATOR LOOP

These two phono jacks bring the 5 walt
transmit output to the rear panel, Normally a
plug jumper routes this Lransmit signal back
into the radio and to the SO-239 antenna con-
nector. To use the Model 290 calibrated
attenuator remove the plug jumper and patch
in the attenuator using 508} coax jumper
cables.

THE FOLLOWING CONNECTIONS
ARE FOUND ONLY ON THE
536 DELTA IN.

2-10.9 SPKR  An cxternal 4Q to 1652
speaker can be used with the Model 536, Use
a 4 1inch single circuit phone plug for this
connaction.
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2-10.10 FAN This output is for the Model
303 cooling fan accessory. 13.5 VDC is ther-
mostatically switched to this jack when the
heat sink temperature reaches the level of
130°-150°F.

2-10.11 J-1 ACCESSORY JACK
(Modet 536} This eight pin DIN jack carries
many of the connections needed to implement
more sophisticated station hook-ups. The
transcerver 15 shipped with an eight pin plug
installed which connects pins 5 and 8. This
jumper completes the keying loop necessary
for transmitter operation. Pin identification
numbers areshown in figure 2-2 below. Onthe

following page you will find table 2-2, a de-
scription of these pin numbers in more detail.
Finally, refer to figure 2-3aand figure 2-3b for
information regarding amplifier hook-up.

S
0

WViEw OF CONMECTOR AS SEEM
ON REAR OF DELTA I

FIGURE 2-2. ACCESSORY JACK J1
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2 PTT Line: This PTT line is paralleled with PTT pinon the frent panel mic jack.
Shortthis line to ground to key thae transceiver, Y

3 Audic Input: Rear panel inputinto microphone am lifiar circuit, Recom-
mended level is between 10mV rms and 1003 mV rms. Shielded wire is
a must for this connection. Cannect braid tothe shellof the DIN plug.

B TX ENABLE: This active lowinput signals the radio 1o begin the go-to-transmit
command. Connects to key-cut jack on TEC-TEC linear amplifiers.

6* OpenCallector T Line: Commonly used to key alinear amplifier. A phono sockst
onJ1is supplied connected to this pin, Qpen collector output provides
alowcurrentsink (< 250 mA) to groundwhen transceiver is keyed. The
“"hangtime” of this output is internally adjustable on board No. 81531.

M Mic Mute Line: Ground this pin to disable the front panel microphone input

during fransmit.

8? TX Request: This cutput goesiow when the transceiver has been keved
lines. Connects tokey-in jacken TEN-TEC

from either the KEY or P
linear amplifiars

Shell' Ground Connection

FUNCTICN

Fixed Audio Output: Receiver audio output for modems, phone patch, etc.
: Quiput level is approximately 100 mV rms whenreceiver is into AGC,
1.0 K ohmoutput impedance, Shortcircuit proof. :

Receivar Muté:._Gmund this line to mute the receiver audio output and
activate the open collectar T line at pin six.

2-10

TABLE 2-2 J1 ACCESSORY JACK PIN DESCRIPTIONS

NOTES :

1-The pround contact if required for your
connections, isthe shellof J1 orJ2. A soldertab
i3 provided on the connectors supplied.

2- Pins Sand & provide a keying loop that can
be routed to external accessories such as TEN-
TEC tunersand amplifiers. Accesstothese two
signal lines lets external equipment take control
of thetiming in the DELTA II transmitter.

3-The phono socket provided on DIN plug,
J1, is supplied to make connection te a linear
amplifier as easy as possible.

4- For convenient AFSK operation the MIC

MUTE and PTT lines can he wired together,

When this combined connection is grounded,
the radie is keyed and the AFSK tones can be
injected through the audio input at pin 3 without
interference from the front panel microphone,

Fart Mo, T4212
Movambar 1831
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¢ | TEN=TEC
LINEAR AMPLIFIER

REAR PANEL
RF IN
®
TEN:FTEC
DELIA i KEY IN KEY OUT
REAR PANEL o o
é N-pnp B 8
J—PIN 5 MODEL 260
ANT J2 CABLE
|

FIGURE 2-3a CONNECTION OF DELTA II TO TEN-TEC AMPLIFIER

RELAY KEY VOLTAGE MUST NON QSK
BE LESS THAN am\ LINEAR AMPLIFIER

RF IN
Q
TEN—TEC

DELTA I RELAY
REAR PANEL )
5 J1-PIN & ;

J2

O

P
I

FIGURE 2-3bh CONNECTION OF DELTA II TO NON QSK AMPLIFIER

Part Na, 74212
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2-10.12 J-2 BAND LINE OUTPUTS .
FIG. 2-4 Theseactivehigh outputsindicateon  Remote control hook-up for band selections

which one of six band segments the transceiver  between Maoxel 536 and Model 420/253,

istuned. These lines are provided for selecting  Refer to figure 2-5a and 2-3b.

bands on TEN-TEC amplifiersand tonersor for

switching antennas. Theoutput voltageis typi- FIN MOQDEL 536 PIN MODEL420/252
cally 2 voits below the supply voltage fed to the
DELTAII. Take carenottodraw morethans @ 1 ~ 2% TO 1 1.7 - 25
mA from these eutputs, they are notshor circuit § 125 - 400 TO 4 25 - 4.0
proof.

E KO - 75 TO 10 65 -10.5}

4 75 145 TO 13 {105 -15.00

2 (145215 TO 2 (15.0 -Z22.00

1T 215-3000 TO 5 (22,0 - 300}

VIEW OF CONMECTOR AS SEENM
ON REAR OF DELTA I

FIGURE 2-4 ACCESSORY JACK )2

PN BAND

21.5-30.0MHz
14.5-21.5NHz
noconnecton
1.5-14.5MHz
4.0-7 5 MHz
25-4 0NHz
(3.1-2.5WMHz
il Ground

gqmm#wm-a

Part Mo 74212
Movambar 1951
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TEN-TEC MODEL 420 OR 253

REAR PAMNEL

REMOTE
CONTROL

TEN—TEC
DELTA |
REAR PANEL
J10)
O ANT 2

FIGURE 2-Sa CONNECTION FOR REMOTE BANDSWITCH CONTROL OF
420 OR 253 BY DELTA II

TEN-TEC
DELTA |l
REAR PANEL

e

OYANT 203

FIGURE 2-5h CONNECTION FOR REMOTE BANDSWITCH CONTROL OF
420 AND 253 BY DELTA II

Part Mbo. 7421712
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CHAPTER 3

OPERATING HINTS

3-1 INTRODUCTION  This section
provides additional useful information for get-
ting maximum performance outof your Model
535/536. Alsoinclndedis TABLE3-1, which
pravides trouble-shooting information in the
event you experience problems.

3-1.1 CW In the CW mode, the indicated
frequency is the transmitted frequency. To
accurately read an incoming signal, therefore,
it is necessary to tune to a 700 Hz beat note.

When the 535/536 is switched to CW
mode, the output of the product detectar 13
passed through a 1| KHz low pass filter. This
reduces background hiss, atmospheric noises,
and makes CW operation less fatiguing, Other
signals outside the audio filter may be present,
but not heard, and will activate the AGC,
causing a "pumping” action. It is recom-
mended that the IF-BW bandwidth control be
set to approximately 12 o'clock. This will set
the IF filter to 1 KHz bandwidth and eliminate
the possibility of receiving a signai outside the
audio filter passhand. '

3-1.2 FM  The 535/536 will operate
transceive + 5 kHz deviation FM, The PBT,
IF-BW, and Noise Blanker switches do not
function in this mode. The FM squelch is
active when selected on the top panel. The
AGC switch must be on to enable the S-meter.
If split RX / TX is desired when operating
through repeaters, program the transmit and
receive frequencies in YFO A and VFO B.
The MIC control hasnpeffect in the FM mode

and deviation (notmally preset for the Model
705 microphone) is adjusted internaily and
preset at the factory. TFhe power output is
adjustable with PWR conirol as with other
models.

3-1.3 PROTECTIVE CIRCUITRY &
ALC ALC serves three major functions:

1) assures maximum power from the
transmitter without critical adjustment of the
input drive.

2) prevents the amplifier from being
overdriven into the nonlinear, distortion-pro-
ducing area.

1) serves as a power limiting device
which protects the output transistors,

3-1.4 SOLID-STATE POWER AMPLI-
FIERS Although transistors and vacuum
tubes both can be made to amplify RF power,
there are some fundamentzl differences in
how thisis accomplished. A betterunderstand-
ing will aid in recognizing correct or incorrect
performance.,

Misconceptions sometimes arise from in-
compleie knowledge. This results in errone-
ous conclusions being drawti that the eguip-
ment is faulty, erratic, or not performing to
specifications. The purpose of the following
information is tobrief you on solid-state **no-
tune'' RF amplifiers so you can knowledgea-
bly approach and correct any apparent im-
proper performance characteristic,

3-1
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3-1.5 BROADBAND vs RESONANT
TANKS Almostall tube circuits use resonant
tanks in the plate circuit. The 535/536 uses a
broadband system. In class AB operation,
these two approaches act similarly without
drive being applied. The idle current 1s rela-
tively low and within the device dissipation
rating, even with load impedance variations
from apen to short circuit.

However, with drive applied, the two act
very differently. In the case of tubes, the
dissipation within the tube depends on both the
tuning of the tank and the load applied. If the
tank is resonated and the load is very light, the
internal power dissipaled is quite small as
indicated by the null which reduces plate cur-
rent almost to the level with no drive. Outof
resonance, the plate current, and hence dissi-
pation, increases rapidly and may damage the
tube from overheating. In resonance, as the
load is increased, the null becomes more shal-
low at 2 higher plate current as a resuit of the
power being delivered totheload. Asthetank
is tuned to resonance, the load impedance,
which is usually on the order of 50€2, is trans-
formed to a relatively high impedance of sev-
eral thousand ohms to match the plate circuit
impedance. Small load reactive components,
either capacitive or inductive, can usualiy be
balanced out in the tank resonating functien.

With transistors, drive applied and na
load, there is no resonant high impedance to
limit the collector current, and so power is
poured into the circuit {much as the out-of-
resonance tank condition). Since there is no
load power, all has to be dissipated in the
transistor, Soevenwithnoload, the ALCLED
may light as the current limiting circuitry is
automatically reducing drive level, or the
power supply circuit breaker may tnip. The
breoad-band transformer system used with tran-
sistors transformsthe 5062 load impedance not
higher, but much lower (on the orderof 4 or 3
(1) to match the transistor output impedance.
Since this transformation is fixed in design, any
reactive component in the Ipad impedance is

applied in a transformed way ta the collector
circuit. Certain reactances at this point, espe-
cially inductive, give rise to parasitic oscilla-
tion. To correct for this, the antennaimped-
ance should be changed to remove this reac-
tance, or a matching network should be in-
serted between the antenna and transceiver. It
is important to remember that any antenna
changes its impedance with  frequency, so
one that resonates well at one end of the band
may well cause oscillations to activate the
currentlimiting or trip the circuit breaker on the
other end of the band. Ifentire band operation
is desired, especially on the lewer bands, an
adjustable matching network would be the
better choice, rather than try to make the an-
tenna behave over the entire band on a cut-
and-try basis,

A final point to bong cut regarding broad-
band vstank systemsisthatthereisaimittothe
amount of current that you can draw from an
emitting filament, and this saturation current
will limit the amount of powerdrawn from the
supply. In the case of transistors, where the
collector internal impedance 1s only a fraction
of an chm, extremely high currents can be
demanded of the power supply, especially
with mismatched loads well below 30 2. A
fuse is provided in the 535/536 for protection
when operating from a power source thatis not
limited.

3-1.6 SWR - Two Kinds The standing
wave ratio is a direct measure of the ratio
between two impedances, i.e.aSWRotf 3ol
indicates that one impedance is three times the
ether. Therefore, the unknown impedance
can be either three times as large or three times
as small as the known one. If the desired
impedance that the transceiver wants to see is
5002, an SWR of 3 ta 1 on the line may mean
a load impedance of either 150 Q orone of 17
£, Ifitis 150 £, the trapsmitter will act
differently thanifitis 17€2. Inthe firstcase, the
power demanded from the power supply will

Part Hao, F4212
Hovembor 19491
Frinted in LL3A
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be much lower, and not large enough totrip the
circnit breaker. In the second case, even
though the SWR reads the same, the hreaker
may repeatedly trip out. The SWR reading
gives no indication of reactive cotnponents,
nar can it separate the resistive from the reac-
tive components. Tt is calibrated with 2 pure
resistive load and therefore has its greatest
accuracy with pure resistiveloads. The SWR
bridge should be used only as an indicator
when attempting to adjust antenna systemstoa
pure 5052 resistive impedance at the transmit-
ter ouiput point,

3-1,7 EFFICIENCY  Since transistor
amplifiers have a very low value of output
impedance, they act more or less as a constant
voltage source. Thatis, the RF output voltage
tends to remain at a fixed value regardless of
the load impedance. Hence, the output power
will vary depending on the value of the load,
and increases as the load impedance goes
down. Itcanbe seenthata 3to 1 SWR on the
low side of S0 will ask the amplifier todeliver
much more power that a 3 to 1| SWR on the
high side. Since the amplifier dees have a
finite value of output impedance, the amount
af power delivered to the load with efficiency
will change with load, Unlesstheload is near
the design value, the transistors will heat up
unngcessarily without delivering any more
power to the antenna.

Recommended Reading: ARRLL.  HAND-
BOOK
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IF ¥OU HAVE TRQUBLE

If the transceiver shoald fail 10 operate normally, use tha following chart as

an aid in detenmining the problem. Ofien the cause of the problem iz an
overlooked switch/control or s oustake in entering information inlo the

keypad.

SYMPTOM

| FOSSIBLE CAUSE:

Transcewver dead, no meterilfumination, no display.

I Check power switch on transceiver and power supply.
| Check power cable,
| Check supply forcorrect voltage.

Receiver dead, meter and display an.

i Check AF, and RF gain controls.

Check Phones and Ext. Spkr jacks.
I Check squeleh if FM mode selected.

Transmitter dead, meter and display on,

| Check TX EN/TX REQUEST jumper piug an fear panel.
| Check micrephone, PTT switch, and microphone cable & connector.

Received signal strength low.

Check ATTN switeh and RF gain controf,

1

Main tuning knob will not change frequency.,

Check that the MT annunciator is turned off, [f "LOCK™ appears in
readout, press [ F | [M. TUNE ]

Main tuning knob will not ¢hange frequency, key-
pad will nat respond to input.

Mo readout, audin present.

Readout present, can not enter commands.

Microprocesser may be in progess of a selected function routing.
Memory Tune mode is selected with no mamaory [ocations.

Microprocessor may be locked up due to anincorrect keyboard entry
or a power supply nowse sprke. Turn the POWER switch on the 535/
£3G off and then back on. H this does not clear the problem, the
micreprocessor willhave to be reset. With power on, prassthe RESET

located underngath the top panel in between the LAMP and
SQUELCH onjotf switches, NOTE: PRESSING THERESET SWITCH
WALL RESET THE TIME. Use this approach only as a last resort.

Clock contains errangous readings
after power has beenremoved from B36B/E 38

Replace 3 VDC Lithium backup battery. See seclion 1-B,

Display Bhinking

I

!

|

|

1

T

|

|

|

|

|

| button with a toothpick or similar non-metalic object, The buttanis
I

I

|

I

I

i Indicates that the supply voltage is [ess than 10.BVYDC.
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TABLE 3-1, TROUBLE SHOOTING CHART
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CHAPTER 4

CIRCUIT DESCRIPTIONS AND ILLUSTRATIONS

4-1 INTRODUCTION The Model 535/536
are completely synthesized transceivers. The
receive portion covers 140 KHz te 29.9999
MHz while the transmitter covers the amateut
frequencies. A simple modificationwill allow
transmission outside the amateur frequencies
for MARS operation etc.

RECEIVER

The transceiver T/R switching on the low pass
filter {81521) routes the received signal to the
band pass filter, amplifier and mixer (81525).
The first conversion oscillator {(81323) con-
verts 10 KHz portions of the received spec-
frum to the first IF of 45 MHz, The second
mixer board {§1524) filters the 45 MHz, to
improve the image response, and with the
second conversion oscillator converts the 45
MHz to the final IF of 6. 144 MHz. The second
conversion oscillator (81529) covers the 10
KHz at 45 MHz in steps of 10 Hz. The major

. selectivity for the receiver is provided in the

filter board (81527) wherc either the AM filter
or thevariable SSB/CW filter may be selected.
The variable filter may be set toany bandwidth
between approximately 500 Hz and 2.5 KHz
with the front panel control, The IF amplifier
(81525} provides AGC, AM detection, S5B/
CW detection, audio processing and the CW
sidetone.

PLL
All oscillatars, first conversion, second conver-
sicn and BFQ are phase locked to the master

reference of 9.9 MHz, Therefore, the stability
of the transceiver depends solely on the stabil-
ity of the 9.9 MHz crystal oscillator. The first
conversion oscillatoris stepped at 10K Hz, the
second conversion oscillator at 10 Hz and the
BFC at 20 Hz, The pass band tuning function
1§ accomplished by changing the second con-
version oscillator and the BFO by the same
amount, This has the effect of moving the filter
pass band without changing the frequency of
the recelved signal. The frequency of the
carrier for 1JSB and L5B is generated in the
PLL BFQO and is determined by the micropro-
CEs30r,

TRANSMITTER

The BFO (81530} provides the carrier for the
balanced modulator, and the frequency modu-
lated oscillator for the FM mode. Selection
between the two oscillators is on the TX Mixer
(81507). The SSB/CW signal, microphone
audio for both the SSB/CW and FM modes
and vox circuits are accomplished on the TX
Audio board {81506). The TX Mixer board
combines the signals from the TX Audio, sec-
ond conversion, and firstconversion oscillators
to produce the wanied frequency, The re-
quited frequency is amplified o the output
level in (81502). Low pass filter (81508) re-
moves the harmonics and provides the T/R
switching.



42 KEYPAD BOARD (81499)

This board contains a seventeen key matrix
organized in a four by four array, with the one
extra key (S15) tied to the matrix through
diodes D1 and D2, Column address informa-
tion from the microprocessor U6 on the Logic
Board is routed viaconnector K toU1, aone of
eight BCD decoder chip. When addressed by
the microprocerssor, only one column output
from U1 will be set high at a time. Unselected
columns will remainlow. All columnsare thus
scanned one at a time by the microprocessor.
When a key is pressed, that keys column line
is tied to its row line, thus placing a high on that
row line when its corresponding column is
strobed by U1. The status of all row lines is
returned via connector J to the microprocessor.
Each key thus has a unique column/row value
which is looked up in a table by the micropro- FIGURE 4-1. KEYPAD BOARD

cessor to determine which key was pressed. COMPONENT LAYOUT (81499)
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4-3 LOGIC BOARD (81500)

Thisbeard contains the microprocessor
control system, a 32 line driver, an A-to-D
converter, anon-volatile RAM chip, areal time
clock chip, rotary encoder circuitry, and a DC-
to-AC inverter for the display backliphting
sysiem.

The microprocesser, U6, isthe heart of
the system. This is an 8-bit CMOS micropro-
cessor with 25 17O Jines, an 8 K ROM, 176
bytes of CMOS RAM, a serial peripheral
interface (SPI), a serial communications inter-
face (SCI), and a built-in 16 bit timer. This
microprocessor contains an internal oscillator
whose frequency is controlled by X1. The /O
lines going to connector B are used to control
the two Joop PLL synthesizer. Signals from
connector 95 centrol the PLI. synthesized
BFO frequency. On connector 62, U6 moni-
tors the TX R line to tell when it should go
into transmit mode. When TX R} goes high,
U6 will change the frequency synthesizers as
needed and insert any needed timing correc-
ticns before enabling the transmitter output by
setting TX ACK high.

Pin 23 of Uéis used to monitor the + 10
volt regulated line in order to detect when the
POWER switch has been turned off or the DC
power supply has been removed. 'When this
happens, U7 is placed into a "sleep” mode to
conserve power but still retain its memory.
While in the "sleep” mode, power for the real
time clock chip, U9, and the CMOS RAM in
the microprocessor, is obtained from B, a 3
volt lithium battery. In normal usage this
battery has a typical life of 1 te 3 years,

When power is again turned on, with
1J6 asleep, transistors Q1 and Q2 generate a
negative going pulse on the interrupt line (pin
2) of A, This wakes the microproccssor up
and restores it to normal eperation, The inter-
rupt line is also used by the encoder circuit to
tell the microprocessor when to change the
transceivers frequency. The clock pulse from
the encoder circnit is coupled via Cl2 to the

interrupt {pin 2) of U6. Pin24 of Ubisusedto
tell whether the encoder 1s tuming up(high} or
down(low).

The I/0 lines going to connector K are
nsed to drive a decoder chip located on the
Keypad Board. When scanning the Keypad,
the data on connector K {AQ, Al) will be
decoded by the decoder and cause one of the
column lings in the matrix to be set high. By
changing the value of AQ, Al all four columms
are strobed in sequence. While strobing each
columin, U6 looks at the rosw information pro-
vided from the Keypad matrix via connectorJ,
When it detects a key closure, Uédecodes the
location in an intemnal lookup table and ex-
ecutes the appropriate command.

Connector G provides signals from Ub
to control the driver chip on the LCD Display
Board. Powerfor the LCD Display is obtained
from connector H. TransistorsQ3 and Q4 form
a DC-to-AC inverter circuit to power the
electro-luminescent display backlight, The
regulated + 10 voits input to the inverter is
controlled by a switch located on the top cover
mounted switch panel. The output of the
inverter is an approximate sine wave of about
115 VAC (r.m.s.) ata frequency of about 250
Hz. Thisgutputis senttothe display board via
connector I. (CAUTTON: Although this high
output voltage is not lethal, itcan cause a shock
if you touch the connector or bare leads with
exposed skin).

U1l is a 32 bit, serial input, latched
driver controlled by U6 over the SPI interface
system. Qutput pins 3-6 drive a four bit resis-
tive D-to-A converter used to generate a VOX
DELAY control voltage under micraprocessor
control. This is one of the Soft Key functions
controlled by U6. In like manner output pins 7-
10 drives a resistive D-to-A circuit to develop
the ANTIVOX control voltage. Qutput pins
11-14 similarly develop the VOX GAIN con-
trol voltage. All three voltages are sent to the
Vox circuits viaconnector 41. Outputpins 13-
18 are used similarly to develop the SideTone
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level control voltage, which 15 routed to con-
nector 91.

Outpul pins 23-29 contain band infor-
mation used to drive the bandpass{connector
79 and lowpass{connector 10) filter selection
circuits. Inaddition, these signals are also used
to control the VCOs used in the main PLL via
connector A. The lowpass filter lines at con-
nector 10 are alsoinverted by U10 and applied
to connector 3 for use with the Model 536
DELTA Il low pass filter board.

Output pin 30 is used to turn the BFO
circuit onor offvia connector 96, Pm 31 isused
to activate the TUNE mode on the control
board via cennector 62, Pins 32 and 33 select
the appropriate filter for either SSB or AM
operation. Output pins 34-37 select the appro-
priate mode lines viaconnectors 91 and 62. Pin
38 is used to generate a Spot Tone function
when the REV key i pressed during CW
operation.

The main tuning control consists of an
optical rotary encoder located on the front
panel. This encoder generates quadrature
signals {each signal being 90 degrees out of
phase}. The rotary encoder preduces (2{
pulses per revolutton of the Main Tuning
Knob, The twoquadrature signals are sent via
connector N to U4, These gates detect the
leading and trailing edges of the signals and
generate an output pulse for edge, thus multi-
plying the number of pulses by four. The
pulses applied to U2 are used to detect the
direction of the encoder. The UP/DOWN
output of U2{(pinl) goes to Ut{pin24). The
encoder pulses are also sent © U5 which
buffers the sipnal and then integrates it o
develop a tuning rate detector. When the
repetition rate of the pulses exceeds a prede-
termined threshold, the output of U3D goes
high, telling the microprocessor to shift to the
next higher tuning step size.

The real time clock cirenit coasists of
U9, X2, and trimumer capacitor C7. Backup
power 15 supplied from a replaceable 3 volt

lithium battery, Bl. To calibrate the ¢lock a
frequency counter may be connected to TP
and trimmer C7 adjusted until the counter
reads 128 Hz. Tf the counter has penod mes-
surement capability, an even mere accurate
setting may be obtained by placing the counter
in period mode and adjusting C7 forapenod of
7.8125 mS. U9is serially controlled by Ub pins
21-22. These two serial control lines also
connect to and control U7, a 512 byte
NVRAM, which is used to store memory infor-
mation. Connector 99 provides blanking
pulses to the IF/AF and PLL synthesizer
boards. Thesepulses, generated by micropro-
cessor U6, helpreduce andio transients gener-
ated by the PLL synthesizer system when a
loop boundary is crossed or the frequency is
suddenly changed by a very large amount.

The serial communications interface
(SCI) signals are connected via connector O to
a Remote Control Board mounted en the rear
panel. Thisallows forcontrol of the transceiver
via a two-wire serial interface system. The
baud rate is fixed at 120{), and the transceiver
address 1s user sclectable.

J3isaneleven channel, &-bit, A-to-D
converter, Itiscontrolled viathe SPlinterface
by microprocessor Ub. Only seven of the
analog inputs are used, all others are tied to
ground. The reference voltage for U3 is +3
volts applied to pin 14, Analog input number 1
(pin 1) is tied to the +13.5 volt supply line.
Whenever this line falls below about 10.5
volts, the microprocessor U6 causes the entire
LCD Display toblink, indicating a low voltage
condition. Analog input 2 (pin 2)is connected
to the front panel mounted FWIMREY switch
and is used like an extra input pin for the
micToprocessor to sense the switch setting.
Analog input 3 (pin 3) 1s the 8-Meter signal
developed on the IF/AF Board. The relative
value of this voltage 1s displayed on the LCD
Bar graph when in receive mode. Analog
input 41s the FWD power signal from the SWR
bridge and is used Lo indicate rclative forward

Part Bo, 74212
Navembar 1991
Printad In U.S. A



FPart Mo, 74212
MNovembear 1991

Mt el e |1 & A

output power on the bar graph display. Inlike
manner, input 5 is connected to the REV power
signal viaconnector 28. Analoginputs6and7
are routed via connector F to the PBT and RXO
potentiometer circuits, respectively. Voltages
developed by the circuits are analyzed by
microprocessor U6 and used to adjust the syn-
thesizer circuits to the correct frequencies for

i
]
]
]
]
[ I
i
a

A

all control settings and modes of operation.
Regulated + 5.6 voltsis supplied by U8 through
1solation diodes D2 and D9.

The Logic Board also contains the
IVDC lithium battery that supplies power to
the built-in 24 hour clock. See paragraph 1-8
for battery replacement.

=

TFages
AR ]

R S s
]

FIGURE 4-3. LOGIC BOARD COMPONENT LAYOUT (81500)
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44 LCD DISPLAY BOARD (81501)

Thisboard contains a custom designed
transflective TN type LCD Display and a sur-
face mount LCD driver Ul. The display is
multiplexed at about a 100 Hz rate by driver
U1l. There are four backplanes on this display.
Information to control the driver is provided
serially via connector G from the microproces-
sor located on the Logic Board. The multiplex
frequency of the driver is determined by R2

and is set to produce an optimal rate of about
100 Hz. Resistor R3 and capacitor C1 provide
a power up reset pulse to the driver, which is
powered from +35 volts via connector H. The
remaining resistors and capacitors comprise a
voltage divider network to develop the correct
backplane levels for the driver. The display
backlight is powered from the Logic Board via
connector I.
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45 ARGONAUT II 5§ WATT POWER
AMPLIFIER BOARD (81502)
(DELTA II Low Level Driver For 100
Watt Amplifier Board $1503)

This RF module has three stages of amplifica-
tion, bias compensation and frequency level-
ing networks to produce five watts and uniform
gain over the frequency range of 1.6 MHz to
30 MHz,

AMPLIFIER

Q1 1s a broadband class A amplifier with the
input impedance, gain and frequency response
set by the feedback elements C2, L1, RS, R3,
R4, and C6. Q2 and Q3 form a broadband class
AB linear driver stage with input and output
impedance matching accomplished by broad-
band transformers T2 and T3. RC networks
R7, C11, and R10, C13 in conjunction with
feedback networks C12, R25, and C14, R13
control the input impedance and flatten the
gain variation of the transistors over the fre-

quency range. Q5 and Q6 are used in a five
watt output class AB stage. Input impedance
and gain variation with frequency are con-
trolled by RC input networks and RF feedback
similar to the driver stage. Broadband trans-
former T3 matches the output stage to 50 ohms
for driving the transmit low pass filters.

BIAS

Bias for both stages is temperature compen-
sated, to maintain a relatively constant operat-
ing point, by mounting the bias reference di-
odes D1, D2, and D3 in thermal contact to the
heat sink. The temperature dependent voltage
across each reference diode is added to a
portion of the bias voltage and sum is used as
the bias voltage.

Alignment: The final amplifier bias volt-
age is set by connecting a current meter to the
“BIAS TP’ connector and adjusting R17 for a
reading of 50 mA. After adjustment, remove
the meter and insert the jumper.

BIAS TP
CONNECTOR

FIGURE 4-7.
5 WATT POWER AMPLIFIER BOARD COMPONENT LAYOUT (81502)
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4-6 DELTA II 100 WATT AMPLIFIER
BOARD (81503)

The 100 wattamplifier board bolts to the inside
of the rear panel die casting. Besides the
amplifier stage this board contains the main
power-on relay, K1, which is activated by the
front panel power switch.

RF power transistors Q1 and Q2 pro-
vide about 13dB of gain to boost the 5 watt
output from the driver stage up to 100 watts out.
Transformers T1 and T2 perform impedance
matching and other components provide feed-
back to help flatten the frequency response of
the amplifier.

The base bias voltage is developed
from transistor Q4. This transistor is bolted to
the heatsink so that the base-collector junction
voltage drop follows the temperature of the RF
- , ‘

= 99
E b
&Y

transistors. U1A and Q3 form a current ampli-
fier stage which provides a low impedance
source of base bias.

Comparator U1B monitors thejunction
voltage at Q4 and switches on the cooling fan
output at a preset heat sink temperature deter-
mined by R19.

Alignment: The 100 Watt amplifier
bias voltage is set by R19. Place current meter
in series with the DC power supply lead. Set
R19 to minimum position(full CCW). Unplug
cable 2 from the 5 Watt Power Amplifier
Board(81502). Set front panel RF drive control
to zero output. Place the Delta II in "TUNE"
mode and adjust R19 for 500mA above idle
current.

= ! im0 as
- hores o - i L ¢ g

FIGURE 4-9. 100 WATT AMPLIFIER BOARD COMPONENT LAYOUT
(81503)

4-11



focig

08 ¥d Li¥Mm 001

i wLT30

Q| o
MY | O

&

HIGTHT Pt

MESLW 11

Lt EW 0

FIGSGar D90
LBISNT i

gEsEm  wl'ED

Che s FA g e

wIGEKRE Lo

BIVE [}

BT SET SRR M NS e
m.:“w FAGN IO N SOV E
M} SO EY R0 N FIRELIDVIVI)

il 2 o o e e T U e T e

H_.n_. _ IR LB F V0TI _
a¥En L5¥1 mﬁlesﬂswn."_!m:u&w:uawq

-

i

St 12
_ o+
- 65
e L Loza Loze
LD e .Ew@ Tex Teo

gy

1
1]
oz | 2

L]
R L

FIGURE 4-10. 100 WATT AMPLIFIER BOARD SCHEMATIC (81503)

i B &

Part No. 74212
'Hnl:_wnmhur 1891

A 1%



Part No. 74212
NHovemnbar 1581
Primted in LS A&

4-7 TRANSMIT AUTHO BOARD
(81506)

The TX Audic board contains the mi-
crophone amplifier, speech processor, clipper-
filter, palanced modulator, VOX circuitry and
the CW/55B switching.

Microphone Amplifier

Integrated circuit UlA amplifies the micro-
phone audio (connector 39). FM pre-empha-
sis (connector 8) isobtained by selectingan R/
C time constant in the micraphone amplifier
feedback loop. Speech processing {connector
44) increases the gain of the amplifier by 20 4B
and activates an andic AGC circuit (Q1, Q2,
and Q5). The gainis setjust below the clipping
point of D2 and D3. The clipper removes any
overshoot that may occur in the processor. The
signal 18 filtered {low pass filter U1B} to re-
move unwanted high frequencics. Modula-
tion audio for the FM mode is available at
connector 43 and adjusted by potentiometer
R28, Front panel MIC GAIN (connector 38}
provides the audio far the balanced modulator.
The output of the filter also isused forthe VOX
circuits (U3, 7 and QF).

SSB Modulator

Integrated circuit 11215 abalanced modulator.
The carrier signal (conmector 33) is applied to
pin 8 and the audic modulation signal to pin 4.
In the CW mode, pin 4 is unbalanced with a
positive voltage. S8B voltage present at con-
nector 47 accomplishes the necessary switch-
ing betwean CW and $8B. In the SSB mode,
voltage prasent at the S5B pin of connector 47
biases diode D13 connecting the arm of the
MIC GAIN control to pin 4 and activates (9 to
remove the CW voltage frompin 4, InCW the
SSB voltage is not present and the amount of
unbalance {CW output) is set wilth control R32
at | .8MHz. The output ef the balanced modu-
lator is buffered and amplified in Q15 before
being routed to the filter switching circuits.

Alignment:

CARRIER. Connect a suitable dummy
load to the antenna connector. Switch the
transceiver to 20 MHz and push the TUNE
butlon, With the PWR control set maximum
clockwise, adjust the carrier patentiometer,
R32 for amaximum clean CW wave form with
the ALC LED on,

CARRIER BALANCE. Connect an
ascilloscope to the output and the maode to
USB. Close the PTT line and adjust R81 for
MiNmur Camier,

FM MODULATION. Applyanaudio
frequency of 1000 Hz to the microphone input
and adjust thelevel to S0 mv. Uszing a deviation
meter, set potentiometer R28 fora deviation of
5KHz.

AUDIO PROCESSOR. Apply an au-
dio frequency of 1000 Hz to the microphone
inputand adjust the level to 50 mv, Tumon the
processor and, with an oscilliscope connected
to the cathode of D3, adjust R16 until the sine
wave is just below the clipping point.

Filter Switching

In the CW mode, the crystal ladder filters are
not used. Diodes D10, D11, and D12 are
biased on from voltage present at conneclor
16, Diodes D8 and D9 are reverse biased,
disconnecting the filter. The CW signal is
passed through the diodesand amplifier Q13 to
output connector 33. Inthe S8B moede, diodes
DR and D9 are biased on by Q10 and the
double side band signal is routed to the filter
board through connector 45. the return signal
is applied to connector 46 and on to 313 and
the output conneclor 33,

4-13
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4-7 TRANSMIT AUDID BOARD
(B1506)

The TX Audio board contains the mi-
crophone amplifier, speech processor, clipper-
filier, balanced modulator, VOX circuitry and
the CW/55B switching.

Microphone Amplifier

Integrated circuit UlA amplifies the micro-
phone audio (connector 39). FM pre-empha-
sis {conmector 8) is obtained by selectingan R/
C time constant in the micraphone amplifier
feedback loop. Speech processing {connector
44) increases the gain of theamplifier by 20d4B
and activates an andie AGC circuit (1, 02,
and Q5). The gainis setjust below the clipping
point of D2 and D3. The clipper removes any
pvershoot that mayaccur in the processor. The
signal is filtered (low pass filter U1B} to re-
move unwanted high frequencies. Modula-
tion audie for the FM mode is available at
connecter 43 and adjusted by potentiometer
R28, Front panel MIC GAIN (connector 38)
provides the audio for the balanced modulator.
The output of the filter also isused forthe VOX
circuits (U3, 7 and Q8).

SSB Modulator

Integrated circuit U215 abalanced modulator.
The carrier signal (connector 33) is appiied to
pin 8 and the audic modulation signal to pin 4.
In the CW mode, pin 4 15 unbalanced with a
positive voltage. S8B voltage present at con-
nector 47 accomplishes the necessary switch-
ing betwean CW and $8B. Inthe SSB mode,
voltage prasent at the S5B pin of connector 47
biases diode D13 connecting the arm of the
MIC GAIN control to pin 4 and activates (9 to
remove the CWvoltage frempin 4, InCW the
SSB voltage is not present and the amount of
unbalance {CW output) is set wilh control R32
at | .BMHz. The outputef the balanced modu-
lator is buffered and amplified in Q15 before
being routed to the filter switching circuits.

Alignment:

CARRIER. Connectasuitable dummy
load to the antenna connector. Switch the
transceiver to 20 MHz and push the TUNE
butlon, With the PWR control set maximum
clockwise, adjust the carrier potentiometer,
R372 for a maximum clean CW wave form with
the ALC [LED on,

CARRIER BALANCE. Connect an
escilloscope to the output and the mode to
USB. Close the PTT line and adjust RB1 for
MINi MU catrier,

FMMODULATION. Applyanaudio
frequency of 1000 Hz to the microphone input
and adjust he level to SO mv. Using adeviation
meter, set potentiometer R28 fora deviation of
5KHz.

AUDIO PRGCESSOR. Apply anau-
dio frequency of 1000 Hz to the microphone
inputand adjust the level to 50 mv, Tumon the
processor and, with an oscilliscope connected
to the cathode of D3, adjust R16 until the sine
wave i just below the clipping point.

Filter Switching

In the CW mode, the erystal ladder filters are
not used. Diodes D10, D11, and D12 are
biased on from voltage present at connector
316, Diodes D8 and D9 are reverse biased,
disconnecting the filter. The CW signal is
passed through the diodesand amplifier Ql3 to
output connector 33. Inthe 8B mode, diodes
DR and D9 are biased on by Q10 and the
double side band signal is routed to the filter
board through connector 45, the return signal
is applied to connector 46 and on 1o 13 and
the output conneclor 33.
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4-8 TRANSMIT MIXER BOARD
{B1507)
Mixer

The TX Mixer board combines signals from
the carrier generator, second injection oscilla-
+orand the first injection oscillator to produce
e wanted frequency. It also contains the
necessary circuitry to provide ALC control.
The FM signal is applied to connector 32, the
SSB/CW signal is applied to connector 33.
Control voltages from the Logic board are
available at conmector 34 to select the desired
mode. Diodes D3 and D4 form an attenuator
that is used to control Lhe gain of the {ransmit
chain {ALC). Thesignal isthen mixed with the
second conversion oscillator present at con-
aegtor 26, The resoltant 45 MHz signal is
amplified in Q2 and filtered in LB, 112, and
.13, ThedS MHz signal isthen mixed with the
Frsi conversion oscillator, present at connector
25, the resultant frequency is amplified in ()3
and Q4. The filtered signal 15 available on
~ennector 14

Alignment: Disconnect the TX
Mixer cutput ‘connector 14). Connect 4 spec-
trum analyzer to the output tapon L13 (TP on
board). Putth2 transceiverin TUNEand adjust
L8, L12 and L13 for maximum signal at 43
MHz. Cutpnt shonld be approximately -10
«Rm,

ALC
Forward and reflected voitages, from the SWR
hridge on the Low Pags Filter Board, are
available atconnector 3. Thereflected voltage
is applied to Q8 and the huffered output to
connector 28, Potentiometer R33 calibrates
the SWR read o~ the meter, The forward

voltage is buffered in Q6 and Q7. The output
of Q6 isavailable on connector 28, Potentiom-
eter R34 calibrates the forward power ricter.
Capacitor C18 and R25 form the ALC time
constant. The ALC voltage is compared with
apreset voltage in U1A and the output controls
the ALC attennator. The preset voltage is
adjustable from the front panel PWR control.
The Power control plugs into connector 29.
U1 A compares the ALCvoltage toa reference
and drives the ALC light al connector 27,
Connector 23 and diede D8 are used only 1n
the Delta and sum the final collector current
into the ALC attenuator as an over cutrrent
protection feature.

ARGONAUT IT Alignment: To set
forward power, connect a wattmeter and
dummy load to the transcelveroutput. Tum the
PWR control full clockwise and adjust R11 for
5 watts at J4MHz. Adjust R34 until 9 barsare
showing on the bar graph meter. Switch to
REF and, witha25Q load, adjustR33 fera2:]
SWER on the bar graph.

DELTA II Alignment: To set for-
ward power, connect a wattmeter and dummy
load to the transceiver output. Turn the PWR
control full clockwise and adjust R11 for 100
watts al 14MHz. Adjust R34 unul 9 bars are
showing on the bar graph meter. Switch to
REFand, witha 2562 1oad, adjusiR33 fora 2:1
SWR on the bar graph: 1%+ 0w

SETTING CURRENT LIMIT:
Attateh a suitable dummy load to the antenna
outpul, and tune to 14MHz, Insertanammeter
in series with a positive DC power lead. Pull
connector 5. Press the button and
adjust R24 for 22A on the ammeter.

-
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FIGURE 4-13. TRANSMIT MIXER BOARD COMPONENT LAYOUT (81507)
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4-9 DELTA II LOWPASS FILTER
BOARD (81508)

The DELTA 1I Low Pass Filter
board uses a novel arrangement of six filter
sections hocked end to end. The unfiltered
output from the tranismitter travels through the
lowpass sections until a band select reiay
extracts the signal and routes it out through the
SWR bridge and on to the antenna. One of six
band select lines from the microprocessor
activate the appropriate relay so that harmon-
ics of the signal are filtered out.

Transmit/receive switching consists
of reed relay K1 and diodes D1 and D2.
During receive the relay opens to disconnect
the low pass filters and R voltage at connector
6 turns on transistor Q2. Current from Q2
drives D1 and D2 to create a loss path from the

antenna to the receiver front end at connector
4,

On transmit, K1 connects the transmitter out-
put to the antenna. Meanwhile the voltage
doubler diodes D2-D6 generate a large nega-

tive voltage from the transimitter signal. This
voltage reverse biases D1 and D2 to keep
them turned off. The small amount of transmit
signal that does leak across the diode switch
gats shunted to ground by Q1.

Transformer T1 combines a current
sample from the one turn link primary and a
voltage sample from the capacitive divider of
Cl12and C13. The output of T1 isrectified and
filtered to generate two DC outputs that indi-
cate forward and reflected power. These out-
putsat connector 5 drive the front panel meter
and provide feedback for the output leveling
ALC loop.

Alignment: Set the transmitter to 14
MHz. Connect a DC voltmeter to REF on
connector 5 of the TX Mixer board 81507,
With an insulated tuning tool, adjust C12 on
board 81508 (low pass filter board) for a mini-
mum reading.

FIGURE 4-15. DELTA 11 LOWPASS FILTER BOARD COMPONENT LAY-
OUT (81508)
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4-10 SLIDE SWITCH BOARD (81518)
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FIGURE 4-20. SLIDE SWITCH BOARD SCHEMATIC (81518)
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. 4-11 PUSHBUTTON SWITCH BOARD (81520)
PROC ON/OFF
N.B. ON/OFF VOX/PTT
FWD/REF

FIGURE 4-21. PUSHBUTTON SWITCH BOARD COMPONENT LAYOUT

(81520)
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FIGURE 4-22. PUSHBUTTON SWITCH BOARD SCHEMATIC (81520)
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4-12 ARGONAUT II TRANSMIT
LOWPASS FILTER BOARD (81521)
The low pass filter board selects the
proper filter for reduction of harmonics, pro-
vides a bridge for forward/reflected power
readings and does the T/R switching.

FILTER SELECTION: RFpowerfrom
PA board 81502 1s applied to connector 2. The
frequency spectrum between 1.8 MHz and 30
MHzis splitinto 6 bands. Eachband hasalow
pass filter, selected by signals from the Logic
Board, to remove the unwanted harmonics.
Diodes D4 through D15 select the filters.
DiodesD1, D2, and D3 form avoltage tripler,
powered from the RI input, that produces a
DC voltage which is used to back bias the
unused switching diodes,

SWR BRIDGE: Bridge transformer T1
provides a voltage proportional to the forward
and reflected power. These voltages are used

for control of the ALC function andare avail-
able at the meteras an indication of the forward
power and the load SWR.

Alignment: Set the transmitter to 14
MHz. Connect a DC voltmeter to REF on
connector 5 of the TX Mixer board 81507.
With an insulated tuning tool, adjust C41 on
board 81521 (low pass filter board) for a mini-
mum reading.

T/R SWITCHING: TransistorsQ7, Q8, di-
odes D16, D17 and relay RY1 provides the T/
R switching function. During transmit a high
negative voltage, from the voltage tripler, is
fed to the junction of D16 and D17 essentially
opening the path from the antenna connector to
the receiver. Transistor Q8 shunts the receiver
input. improving the isolation between the
transmitter and receiver input. During receive,
R voltage, by way of transistor 7, biases the
diodes on providing a path from receive to the
antenna connector.

ca1

FIGURE 4-23.
TRANSMIT LOWPASS FILTER BOARD COMPONENT LAYOUT (81521)
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FIGURE 4-24. TRANSMIT LOWPASS FILTER SCHEMATIC (81521)
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4-13 UPPER POT BOARD (81522)
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FIGURE 4-26. UPPER POT BOARD SCHEMATIC (81522)
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. 4-14 LOWER POT BOARD (81523)

FIGURE 4-27. LOWER POT BOARD COMPONENT LAYOUT (81523)
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4-15 SECOND MIXER / NOISE
BLANKER (81524)

A balanced mixer converts signals from the
first IF of 45 MHz to 6. 144 MHz, provides an
output for the noise blanker amplifiers and
contains the noise blanker gate.

The 45 MHz signal (connector 76) from the
first mixer is matched to the filter FL.1 by L1,
C2, and C1. The filter output is matched with
L2, C3, and C4 to the input circuit of the
balanced mixer (Q1 and Q2). The 2nd conver-
sion oscillator (connector 98) is applied to the
sourceof Q1 and O2. Balance isobtained with
the potentiometer in the source. The output is
tuned to 6. 144 MHz and is routed through the
grounded gate amplifier Q3. The amplified
output is then routed through buffer Q4 to
connector 75. It is also routed to the tuned
circuit L6, C17, and C18. T1, T2, and diodes
D1 through D4 form the noise blanker gate.

The diodes are forward biased from the pulse
generator on the Noise Blanker board 81544
through connector 77. When a noise pulse is
formed, the voltage at connector 77 drops to
zero and the diodes are reverse biased by the
voltage divider R13 and R14, Qutput for the
2nd IF board 81527 is through connector 71.

Alignment: Connect an AC voltme-
ter to the audio output of the transceiver. Con-
nect a signal generator(14.000MHz, USB) to
the antenna and set the frequency and output
for a reading of 10dB above the noise. Tune
L1,L2,L3,1L4,1L5and L6 for maximum on the
meter. Reduce the generator output as needed
to keep the audio signal approximately 10 dB
ahove the noise. Connect a spectrum analyzer
toconnector 71. Increase signal generator until
signal appears on the spectrum analyzer. Ad-
just R2 until the second LO frequency
(3R.8542MHz) is nulled.

FIGURE 4-29,
SECOND MIXER / MOISE RLANKER COMPONENT LAYOUT (81524)

Part Me. 74212
Movambear 1831
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SECOND MIXER / NOISE BLANKER SCHEMATIC (81524)
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4-16 IF / AF BOARD (81525)

ThelLF. Audioboard acceptsa signal at
a frequency of approximately 6.144 MHz,
amplifiesit, detects it and sends it through the
various processors to the audio power ampli-
fier. The board also contains the side-tone
circuit for CW and the necessary AGC cir-
cuitry.

IFfAGC

The 6. 144 MHz IF signal enters at connector
74 and 1samplified by grounded gate FET (3,
integrated circuit IF amplifiers 11 and U2, and
emitter follower Q2. The output of 32 drives
both the product detectorand the AGC circuits,
Diodes D3 and D4 develop an AGC veltage
from the IF signal. The AGC voltage is level
shifted by zener dicde D3 so that gain reduc-
tion in U1 and U2 will start as s00n as an IF
signal is present. The AGC voltage isbuffered
by (4 so thattheattack time is preserved when
charging AGC time constant capacitors C24
and C25. Fast AGC is available with capacitor
C25. Connecting the negative terminal of C24
to ground through connector 36 provides siow
AGC and prounding the base of Q% removes
all AGC. The AGC line is connected to ULDA
where itis compared to a preset voltage and the
output of the comparator drives either 03,
which adds additional AGC in the IF, or (}7
which reduces the gain ef the first RF amplifier
when in the AM mode. The preset voltage is
set by R13.

Alipnment: IF: Set the transceiver to
14.000 MHz and connect a signal generator,
set for 14,000 MHz, to the antenna connector.
Connect a meler to measure the audio output.
Remowve AGC (switch on top cover) and apply
engugh signal to obtain a reading on the audio
meter. Adjust L3 and L4 fora maximum read-
ing. Be sure to reduce the signal from the
generator, when necessary, to kegp the audio
reading below clipping.

Delayed AGC: Applyal.5mV,30%
medulation signal to the input of the trans-
ceiverand, with a voltmeteron the collector of

5(cathode of D1), adjust R15 until the volt-
age starts to drop. This voltage should be set at
8.0volts. Thiswillinsure complete quieting of
1J1 and U2 before the delayed AGC is acti-
vated. (Note: the S-mir must be recalibrated
after any adjustment to R15)

S-MTR
The DELTA I S-meter is a bar graph design.
The AGC voitage is amplified in Ul0B and
sent to the Logic Board via connector 85. The
Logic Board has a look-up table that 1s com-
pared to the voltage received from U10B and
lights the correct number of segments on the
meter.

Alignment: Apply a 50 microvolt
signal tothe antenng connector and adjust R93
for S 9 on tha bar graph.

AM Detector
The AM gignal is taken from the cutput of U2,
Transistor Q3 operatesas the AM detector, Q3
is an emitter follower detector biased to Lhe
point of conduction by D2. The output is 2
reproduction of the positive portion of the AM
carrier, Capacitor C23, C31, C32and resistors
R26-R29 filter the carrier and set the audio
frequency respomnse.

Product Detector
The product detector, U3, is used to demodu-
late SSB and CW signals. The BFQ isapplied
to pin 2 of U3 viaconnector 93. The [F gignal
is from a resistive divider, R34 and R33, that
sets the level for mimimum distortion. The
output of U3 is filtered 10 remove the IF
frequencies and set the audio pass band, The
resultant signal is available for the S5B mode
and is also sent to an additional filter for CW.
U4A and U4B form a | KHz low pass filter for
CW. Thisremoves much of the high frequency
hiss and noise making it more pleasant to copy
CW.

Mode Selector
USA, USB, U5SC and USD are solid state
switches operated by the Logic Board (con-
nector 913, 1t selects either the AM, SSB, CW
or FM signal and passes iton the audio stages.

Fart Ma, Fdz12
Nowvermbar 1991
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Notch Filter
The output from the mode switch integrated
circuit, U5, feads a switched capacity notch
filter, U6 and U7. The frequency of the notch
is set by the front panel control via connector
90. The contro! adjusts the clock frequency of
U6 which determines the notch frequency.

Audio Amplifier
Qutput from the notch arrives at the audio
amplifier after passing through the volume
control (connector 88). Audio output is split
between either the speaker/phones {connec-
tor 84) or the anti-vox circuit {connector 40).

CW Sidetone & Alignment
{'W offset {the difference between the trans-
mit and receive frequency) is determined by
the microprocessor and, in this transceiver, is
set to 700 Hz. The sidetone is generated in
UBA, and keved by Q12 and U3B. The
frequency of the sidetone is set by contrgl R72
and the jumper in the ST socket. This is an
internal adjustment and should be set to the
CW offset frequency of 700 Hz. Therange of
the sidetone oscillator is approximately 400 Hz
te 700 Hz. ifyouarenot using dual VFOsin the

split mode, the sidetone may used to net your
transmit frequency to that of the station you
wishto work. When inthe CW mode, pressing
the REV button will produce the sidetone
without the transceiver going into transmit.
Tune theinceming signal to maich the sidetone
frequency and you will be transmitting on the
received signals® frequency. If you do not like
to copy 2 700 Bz cw note and don’t care about
the net function, simply remove the bottom and
adjust potentiometer R72 and 5T plug to a
pleasant tone. If you wish to retain the spot
tonc feature, check the sidetone frequency
that you have picked with a frequency counter
and set the RXO control to the difference
between the frequency you have chosen and
700 Hz. If you have picked a higher fre-
quency, setthe RXO control to the + side, ifits
a lower frequency, set the control to the -side.
Since RXOQ is defcated when you press the
REV button it is important to remember to
match the tones by momentarily pressing the
REYV button and not to match the tones while
the REY button 15 pressed.

4-31
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R15 R93 R72

FIGURE 4-31. IF / AF BOARD COMPONENT LAYOUT (81525)
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FIGURE 4-32. IF / AF BOARD SCHEMATIC (81525)
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4-17 BAND PASS FILTER / FIRST
MIXER (81526)

This circuit module accepts the signal from the
antenna, filters it, amplifies itand mixesit with
the first conversion oscillator to produce an IF
of 45 MHz.

BP Filter: The signal from the an-
tenna is passed through a 30 MHz low pass
filter (1.1, 1.2, C2,C3, C4, C5, and C6) and a
1.5 MHz high pass filter (L3, L4, L5, 1.6, L7,
C8, and C9) before being applied to the ama-
teur band filters to eliminate any possibility of
signals outside the amateur bands from causing
interference. For.lto 1.6 MHz general cov-
erage receive, the signal is routed around the
high pass filter and through another low pass
filter before reaching the amplifier. The other
amateur filters are selected by signals from the
Logic Board (connector 79) and diode
switches.

RF Amplifier: The RFamplifier con-
sists of two J-310 FETs(Q1, Q2) in parallel in
a grounded gate configuration. This produces

1.. ] -\.I i
s LA
s ]

-

an amplifier with good intercept and low noise.
Diode D18 is used to reduce the amplification
on AM only.

Mixer: The mixer consists of two J-
310 FETs(Q3, Q4) inapush-pull configuration
with the gates connected in parallel. This
produces a single balanced mixer with good
dynamic range and low noise figure.

Alignment: Capacitor C4 is used to
setanotchinthe45 MHzIF. Connectasignal
generator to the antenna input and tune it
around 45 MHz until a signal is heard. The
output level may have to be increased to 100
micro volts or more to be heard. Tune C4 for
anull,

The mixer balance is set by potentiom-
eter R23.Connect signal generator
(14.000MHz, USB) to the antenna. Adjust
signal for 10dB above noise. Connect spec-
trum analyzer to connector 76 and adjust R23
to null first LO + signal frequency(59MHz).
The output of the mixer, L43, is tuned for
maximum on a weak signal,

FIGURE 4-33. BAND PASS FILTER / FIRST MIXER COMPONENT LAYOQUT
(81526)
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FIGURE 4-34. BAND PASS FILTER / FIRST MIXER SCHEMATIC (81526)
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4-18 RECEIVE SECOND IF BOARD
(81527)

This board provides the filtering for the trans-
ceiver. It selects between SSB/CW, AM,
transmit or receive.

SSB/CW

FL1 and FL2 are 81532 Variable BW filters
separated by amplifier Q1. Bandwidth is
changed by varying the voltage at the base of
Q2 with the front panel BW control {connector
72). In transmit, the filter is set to maximum

bandwidth with the T voltage through diode
D7.

AM Filter

FL3 1581533 AM Filter. Either the SSB/CW
filter or the AM filter is selected by diodes D3,
D4, D5, D6, DB, and D9 and the voltage at
connector 73,

T/R

The receive path or the transmit path is se-
lected by Diodes D1, D2, D10, and D11 and
the T and R voltage present at connector 66.

FIGURE 4-35. RECEIVE SECOND IF BOARD COMPONENT LAYOUT
(81527)

Part No. 74212
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FIGURE 4-36. RECEIVE SECOND IF BOARD SCHEMATIC (81527)
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4-19 FIRST LO BOARD (81528)

This board generates frequencies be-
tween 45.1 MHz and 74.99999 MHz in steps
of 10 KHz for conversion of the incoming
signals to the 45 MHz IF. The use of four
oscillators, selected by the microprocessor,
reduce microphonics and phase noise. The
signal is amplified and available for either
receive or transmit circuits.

Each oscillator isa colpitts design using
a JFET. A positive voltage from the Logic
Board selects the proper VCO (connector A)
by turning on Q18, Q17, Q16 or Q15. The
output signal is buffered and amplified by Q3,
Q6 and Q7. After filtering, the signal is se-
lected by diode D17 or D18 and the voltage at
connector 53 for either the receive or transmit
circuits. Q9 and Q10 buffer and amplify the
output signal before it is applied to the
prescaler/PLL circuits. The PLL compares the
divided signal with the reference and the
phase outputsdriveacharge pump(Q11, Q12,
Q13, and D14). The charge pump output pro-
vides a voltage to the respective varactor (D1,
D2, D3, or D4). Information from the micro-

BT
I

processor sets the correct division of the signal
and reference (connecter B). Connector C
provides the same type of information for the
2nd L¢) Board,
Alignment

Connect a voltmeler to the emitter of Q14 or
the test point TP. Using the frequencies in
table 1, adjustcoils1.1, L2, L3, and L4 forthe
indicated value. For example, set the trans-
ceiver for . 10000 MHz, adjust L1 for a voltage
between 2.5to 3.0 volts. Setthetransceiverto
7.49999 MHz and check for a voltage be-
tween 7.5 and 8.0 volts,

FREQUENCY
(TRANSCEIVER)' VCO | VOLTAGE
| 10000MHz . 1| 2530
' 7.49999MHz | 1| 7580
 750000MHz |2 | 2530
[ 14499%9MHz | 2 | 7580
[_1430000MHz | 3 | 2.53.0
21.4999MHz | 3 [ 7580
T 21.50000MHz : 4 | 2.53.0
| 29.99999MHz | 4 | 7.58.0

FIGURE 4-37. FIRST LO BOARD COMPONENT LAYOUT (81528)
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4-40

4-20 SECOND LO BOARD (81529)

The 2nd LOC tunes from 38.831 to
38.861in 10 Hz steps and isused toconvert the
rangs of freguencies in the first IF of 45 MHz
to0.144 W{Hz, The board 2iso contains the
mnaster reference osciil=ior for all PLL units
(connectors 94 and 273,

The main VC{, 1, operating from
73.9 to 74.9 MHz, is buffered by Q2 and Q3.
The output of Q2 is divided by 100 in dividers
Ul and U2. The resultant 739 to 749 KHz
signal is filtered and applied to a mixer (D2,
D3, D4, and D5) along with the buffered
output of the reference oscillator. The desired
output, 10.644 MHz, passes through ceramic
filter FI.1 andisamplified by Q8. The9.9 Mhz
reference is multiplied by 5 in Q6, filtered by
tuned circuits and along with the amplified
10.644 MHz signal, applied to a mixer (D10,
D11, D12, and DI13). The mixer output is
amplified in 02 and filtered by the tuned
circuits. The output is either directed to the
receive circuitry by diode D6 or the transmit

U3

c38

circuitry by diode D7. The required voltages,
toaccomplish the T/R switching, are presentat
connector 68.

The output of Q3 applies the VCO
signal to the PLL U3. The output of the phase
detector in U3 controls the VCO frequency by
varying the voltage on D1.

Alignment: Connecta VTVM to pin
5 of U3. Set frequency at 15.00500, go to
15.00499 and adjust coil L1 forareading of 8.0
volts. Connect a spectrum analyzer to the test
pinon theboard. AdjustL4, L10,L8, and L5
for maximum signal on 49.5 MHz. Output
should be approximately 10dBm. Connect the
spectrum analyzer to connector 98 and adjust
L9, L6, and L7 for maximum output. Qutput
should be approximately 5 dBm.

Reference: Connect a frequency
counter toconnector 97. Theoverall accuracy
of the transceiver is controlled by this one
crystal oscillator so the accuracy of the fre-
quency counter is very important. AdjustC338
for 2.900000 MHz.

L9

LS

L8

FIGURE 4-39. SECOND LO BOARD COMPONENT LAYOUT (81529)
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4-21 BFO BOARD (81530)

The BFO S/A provides signals to be
used with the product detector, the balanced
modulator, and the FM transmission mode.
These signals are all phase locked to the master
reference 9.9 MHz oscillator.

BFO/Carrier Oscillator

The VCO, QI1, operates at a frequency of
approximately 119 MHz and is phase locked,
in steps of 2 KHz, to the master reference 0f 9.9
MHz. Theoutputisbufferedin Q2 and Q3. Q2
drives counter Ul and U2 which divide the
oscillator by 100. The reference oscillator
(connector 94) is buffered by Q9 and divided
by 2 in U2. The divided reference signal and
the divided VCO signal are combined in a
mixer comprised of D4, D5, D6, and D7. The
output is amplified by Q10, filtered and is
available at connector 35 and 93 for the product
detectorand the balanced modulator. The out-
put of Q3 iscombined with the output from the
FM transmit oscillator(Q7, Q8) and becomes
the signal input for PLL U3. The digital infor-
mation that determines the frequency is ap-
plied to U3 via connector 95. The outputofthe

L1 Q4

phase detector drives a charge pump (Q4, Q5,
Q6, and D3), loop filter and then the varactor
D2.

Alignment: Connecta VTVM to the
junction of the collectors of Q4 and Q5. With
PBT control centered, adjust L1 for a reading
of 4 volts. Connect the VTVM to pin 5 of U3.
Select FM mode and place the transceiver in
transmit via MIC PTT. AdjustL2 forareading
of 2.5 volts. Return to receive and connect an
RF voltmeter to connector 35. Peak L11 and
L12 for maximum signal. The outputshould be
approximately -15 dBm.

FM

The FM transmit signal is generated by Q7.
The output is combined with the BFO signal
and forms the signal reference for PLL U3.
The outputofthe internal charge pump is used,
with its loop filter, to lock the oscillator on the
transmit frequency determined by the digital
information at connector 95. The microphone
signal, developed in the TX Audio board, .
modulates the FM transmitoscillator (connec-
tor 43) by varying the voltage on varactor D9.

L11

L12

N ®

FIGURE 4-41 BFO BOARD COMPONENT LAYOUT (81530)
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4-22 CONTROL BOARD (81531)

This board contains diode and transis-
tor logic circuitry to develop control voltages
based on inputs from the logic board, rear panel
control jacks, or front panel switches, that
determine the mode of operation (§SB, CW,
fransmit, receive, etc. ) of the variouscircuitsin
the transceiver. It also contains the CW wave
¥haping circuit that sets the rise and fall times of
the transmitted CW envelope, and the hold-in
adjustment for the auxihary T/R switch.

A request to transmit 1S sent by ground-
ing the VOX/PTT ling, or grounding the KEY
lineor fromthe[ TuNe | button. The voltageat
the collector of Q5 is used to either mute the
audioamplifier, viaconnector 50, or sentto the
logic board via connector 62 to let the micro-
processor know that there has been a request to
transmit. When the logic board receives the
transmit request, it checks the frequency regis-
ters to determine if there should be a change
before transmitting, such as would be required
if in splitetc. Tt then determines how much time
is required to allow all frequencies to become
stabilized and then sends an acknowledge
signal back to the control board via connector
62. The acknowledge signal keys transistor
Q8 which then starts the transmit voltages by
enabling transistor Q20 through connector 55.
Connector 55 may be used to send and receive
a ready signal to and from a device such as a
linear to prevent “‘hot switching’’ the linear.

Transistors Q17 and Q18 form an integrator
that provides the keying wave form for CW
and develops the required transmit (*“T"") and
receive (‘‘R’") voltages torun thecircuitsin the
transceiver.

T/R SWITCH

An external transmit/receive switch via J-1,
that may be used on both SSB or CW, can be
connected to the T/R SWITCH via connector
60. This will enable transistor Q22 to send a
signal to the mute pin on the andio amplifier,
and activate the linear switch Q23. The trans-
ceiver may then be keyed for CW or the mic
PTT used for SSB.

LINEAR DELAY

When in the CW mode, transistor Q21 grounds
capacitor C8 to provide a turn-off delay to the
LINEAR pin of connector 60. The delay time
may be set with potentiometer R36.

REGULATOR

Transistors Q1, Q2, Q3, and Q4 provide a
regulated voltage that is used on all the low
level circuits in the transceiver. Cables
52,67,30,65,6,54,63,50, and 15 distribute T, R,
+REG, and +13.5 Volts to thecircuit boards.
Wires in these cables are color coded as fol-
lows: T - blue, R - yellow, +REG - orange,
+13.5-red.

FIGURE 4-43. CONTROL BOARD COMPONENT LAYOUT

(81531)
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FIGURE 4-44. CONTROL BOARD SCHEMATIC (81531)
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4-23 VARIABLE BANDWIDTH CRYS-
TAL FILTER (81532)

In CW and SSB modes, the receiver selectiv-
ity is established by the Variable Bandwidth
Crystal Filters located on the RX/2nd IF board
81527. Each variable bandwidth filter unitisa
varactor tuned 4-pole ladder type filter. Twoof
these units are connected in cascade with an
amplifier in between (Q1 on the RX/2nd IF
board) to provide 8 poles of variable band-
width selectivity. The receiver selectivity is
continuously variable from 500 to 2500 Hz
bandwidth (-6dB) with a constant 8-pole re-
sponse.

Refer to figure 4-11; Varable Band-
width Filter schematic diagram. Allthe crystals
and varactor diodes in the variable bandwidth
filter are identical. C1,C2, Dl and L1 forma
variable impedance matching network which
transforms the natural impedance of the filter
end section to 50 Ohms forall bandwidths. C3,
C4, D5 and 1.2 perform the same function at
the other end of the filter. Varactor diodes D2,

D3, and D4 form the shunt capacitors of the
laddernetwork. Factory set potentiometersR1
through RS select the proper portion of the
bandwidth control voltage for each varactor
diode and compensate for small parts toler-
ances and manufacturing variations. The set-
tings of R1 through RS are critical to the proper
operation of the variable bandwidth filter and
should not be altered without the aid of an
accurate network analyzer. Asthe Bandwidth
Control voltage is varied by the front panel IF
BW control, the filter parameters vary from
500 Hzbandwidth and 126 ohm natural imped-
ance at 2 volts, to 2500 Hz bandwidth and 760
ohm natural impedance at 10 volts. The vari-
able end matching networks *‘track out’’ the
impedance variation producing acontinuously
variable bandwidth and constant 50 Ohm ter-
mination impedance. In transmit mode, D7 on
the RX/2nd IF board pulls the Bandwidth
Control line high to set the filter to 2500 Hz
bandwidth regardless of the setting of the IF
BW control.

FIGURE 4-45.
VARIABLE BANDWIDTH CRYSTAL FILTER COMPONENT
(81532)

LAYOUT

Part Noa. 74212
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4-24 AM CRYSTAL FILTER BOARD
(81533)

In AM mode, the receiver selectivity is estab-
lished by the AM Crystal Filter located on the
RX/2nd IF board 81527. This filterisa 5 KHz
bandwidth, five-pole ladder type. Refer to
figure 4-12; AM Crystal Filter schematic. C1-
L1 and C8-L2 match the natural impedance of
the ladder network end sections to 50 Ohms.
Since the end section impedance of this filteris
relatively high (about 1400 Ohms), the T1-C2
and T2-C7 networks are used to cancel the 3pF
holder capacitance of the end section xtals.

This improves the symmetry of the filter re- FIGURE 4-47. AM FILTER
sponse by increasing the attenuation slope in BOARD COMPONENT LAYOUT
the lower stopband. (81533)
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4-25 NOISE BLANKER/FM BOARD
(81544)

Tlns board contains the noise blanker
and the reccive portion of the FM mode. At
conneutor 7y a sample of the 6,144 MHz
receive sigual ‘roin the .nd mixer board is
input W novisg blanker amplifiers U2 and U3,
Part of the output of U2 1s sent to the FM
receive cirenit. 1% output of U3 drives the
AGC circutt ¢, U6y and the noise blanker
oulse circuit (02, Q3, O4). Inthe AGC circuit,
Q6 isa peak detector developing a DC voltage
proportional to the signal and noise at its input.
The AGC attack time is controlled by the time
constant comprised of R21, R19, R20, and
C15. This is set so the sharp noice pulses will
net activate the AGC, only a slowly ~arying
sigtial such as SSB or UW wall canse the AGC
"0 reduce the gain in the novse blanker IF. This
AL action helps to keep the noise pulse larze
vompared to the signale amt makes it mich
easier for pulse peak detector 1) to develnpa
puise for blanking. Capacitor (114 sets the
pulse width. The noise blanker pulse is fed to
the noise hlanker gate, Incated on the 2nd
mixer, by way of connector 77.

The FM receive function is performed
by Ul. A portinnofthe6.144 MBzsignal from
U2 is applied to the input of Ul. The mixer
portion of 111 converts the signal to 455 kHz

where it is processed by the proper FM hiter,
CF1, amplified, limited and detected by a
quadrature detector, Integrated circuit U] also
providesa squelch thatisactivated by a voltage
applied to connector E. The FM mode is
activated by the logic board and sends a volt-
age to the FM board via connector Q. The
voltage also is sent to the TX Audio board via
connector D to be used in the transmit pre-
emphasis. The recovered FM audio from
connector 92 is sent to the IF audio board.

Alignment: Connect a variable noise
source to the input of the receiver and an
oscilloscope to the collector of the pulse gen-
erator, Q4, Reduce the amplitude of the noise
source until the pulse is about to disappear.
Tune L2 and L1 for maximum pulse width.
reduce the amplitude of the noise source as
required.

Connect a signal generator to the input
of the receiver. Set the FM modulation on the
generator t0 5 KHz deviation. Make certain
the receiver is set to the frequency of the
generator and tune T2 for minimum distortion
on the signal.

R7 isused to set the squelch threshold.
Terminate the antenna with a SOW load. Place
unit in FM mode. Adjust R7 until receiver
audio is no longer heard.

FIGURE 4-49,
NOISE BLANKER/FM BOARD BOARD COMPONENT LAYOUT

(81544)
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