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1. PURPOSE OF EQUIPMENT

The 5483-3/3A/5/5A/6 Power Amplifier-Coupler
(figure 1) unit is a 100-watt pep and average
transmitter that operates in the hf band (2 to 30
MHz). These units are part of the 718U-3/5/1
Lightweight HF Airborne Transceiver family.

This device contains a radio frequency
transmitter which, when operated into an
antenna, may produce electromagnetic fields
in close proximity to the antenna that are in
excess of the Occupational Safety and
Health Administration (OSHA)
recommended maximum limits.

/ NOTE

THE 5485-5/5A AND 5485-6
ARE IDENTICAL IN

BAHG- APPEARANCE EXCEPT

il e THE 548S-6 1S 5.13 INCHES
LONGER AND HAS A

PRESSURE GAGE INSTALLED
IN THE RIGHT SIDE OF

THE CASE.

5488-3/3A/5/5A/6 Power Amplifier-Couples a[nd 641D-1 V4
Figure 1

description

The 548S-3/3A contains a solid-state power ampli-
fier and a general purpose antenna coupler which,
when used with optional tuning accessories (load

coi

has the added ¢
izing meter.

s or capacitoys), is capable of tuning virtually any
type of hf antenna. 54838-3 part number 787-6781-005

apability of front panel time total-

The 548S-5/5A id a pressurized version of the 548S-3/
3A|for extended| high-altitude operation.

The §41D-1 Variable Capacitor is a 5485-3/3A/5/5A
tuning accessory used for tuning shunt or notch type

antennas.

The 5485-6 is a v
ternal 641D type
applications.

prsion of the 5488-5 (contains an in-
capacitor) for special shunt antenna

5485+
|
|
|

5/54/6 1B

TP4-7354-CI17

iriable Capacitor




description 523-0762478

The 548S-3A and 548S-5A are approyed for FCC

83 operation for mobile maritime se

in the 718U-5M system.

Type 548S Power Amplifier Co
to all versions covered in this

upler refers
instruction

book. Types 548S-3 and 548S-5 refer also to
the 548S-3A and 548S-5A versfons unless

otherwise noted.

A series of mounts (990C-2/2A/5/

used with the 5488 units are covered

transceiver and mountings instruct

in the 7T18U-
on books. So

rt

rvice when used

65/8/9/12/14/16)

)

e

of these mounts contain tuning accessories required

to tune certain types of antennas.

2. EQUIPMENT SUPPLIED

The following individual equipments are suppl
under the respective Rockwell-Collinls part numbe

f'

EQUIPMENT  PART NUMBER
548S-3 787-6781-001, -002, 008, -004,
005, -006
548S-8A 622-2551-001, -01({2 ’
548S-5 622-0192-001. -002, -003, -004,
-006

548S-5A 622-2552-001, -ozz
548S-6 622-0515-001, -002, -003
641D-1 622-0193-001

For the list of subassemblies employ
ment, refer to table 1. For the requir,
ment, refer to the instruction books

718U-5( ), or T18U-T Lightweight
Transceiver, part number 523-0762$82, 523-07623
gs, part numper

or 523-0764241; the 718U-( ) mounti
523-0763076; and the 437TR-2 Tune
Antenna, part number 523-0765140

ed in each equ
ed system equ

d HF Monoq

Top level equipment part numbers with
higher status endings (-00X) can replace

those with lower status endin
the converse may not be true.

: however

ed

ip-
ip-

for the T18U-3,
HF Airborne

88,

ole

3. EQUIPMENT SPECIFICATIONS

3.1 Electrical Specifications

Frequency
ERAEE: o soonaesona i 21029.999 MHz.
Poweroutput ........... 100 watts pep/average

(£1-1/2dB) into 50 ¢
(including antenna
coupler) at 26.5 to 31.5-

V de input. Reduced
output may occur at 22.0
to 26.5 - Vdc input.

Power output into antenna can be approximated by
the following (at any given frequency):

200
antenna series reactance
antenna series resistance

Pwr to
antenna

X 100

200 +

The coupler section provides accurate tuning of the
antenna to present a load within a 1.3:1 vswr to the
power amplifier section.

Input impedance ........ 50  resistive within
1.3:1 vswr.

Rf input power .......... Not more than 100 mW.

Dcinput power .......... Not more than 5.0 W at
+28.0 V in receive and
not more than 450 W
steady state at +28.0 V
in transmit (350 W
nominal).

Power supply

POLATIEY  ....cvnsl vttt umess The dc power supply
shall have the negative
side grounded.

Dutyeyele ... oo Function of temperature/

altitude. Refer to figures
2 and 3.

SSB voice or

secure voice ........... Refer to 25-W curve.

AM, modulated, or

EWskeved o s Refer to 50-W curve.
AM, unmodulated,
or CW, keydown . ...... Refer to 100-W curve.
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Table 1. 5488-3/3A/5/5A/6 Type Versus Subassembly Matrix.

SUBASSEMBLY POWER AMPLIFIER COUPLER
TITLE PART NUM BER 5485-3 5485 548S8-5 548S | 548S-6
-3A -5A
..
51 =] s [ B
= ] [===] = [Te] L= R, o = [=] R=-] = (=] ™ o] — ] o
= 1 [=1 = [ ] (=R = [=0 L= (=] f=1 o |2 o |2 =
! = - =3 = (=3 = = 1|1 =] = o |e o [ =]
— I o0 1 I 1| 1| e cl |ca 1 1 1|0 1|1 1
@ — [ - N | == | = |0 D | 9 =] o |y n (n | v
Es foe] © 0 of [ o u | — | =) @ -] — | = —
g 1 = oy = |1 w | g oo — — [In N Te] | uy
'_J_. =] = | o |o || | a2 1|0 o |lo ama ||| e
I IR I [ o o - [ < [P (PO Y MO P g
s 0 * w | oo |oolel | 3| ol | | || [ ed | &
* o= * = = = | ®© 0o | * |@ =] =] w0 [ w0 |0 =}
Rf tuner Al 790-1200-001 X X X
790-1200-002 X | X X X | XX | XX X | X
Discriminator | 790-1284-001 X X x|Ix [xIixIx[XIX | XXX |X|X[X [XX
A2
Logic board 778-2793-002 X 5 a2 X
A3 =z P
778-2793-003 X X | bx X [ dx
778-2793-004 X X ex X X
646-5343-001 X |1X X X X
Dual servo 778-2743-001 X X X% |3 (X | x2x | X% | XX | X X X
amplifier A4
Power supply 778-0306-001 X X X |Xx | ¥ IxIXxX (XX [ XIX|X|X|X|IX [XX |X
Ab
Power 795-5308-001 X X x| X X
amplifier A7
629-3400-001 X |X |¥ (| X X | X | X X | X
629-3400-002 % 11X X|X
Chassis A9 790-1572-001 X X X | X XX | X
790-1572-002 s ol 6| ool sl o o s <l bl I < . i e &
641-6625-001 X
Preregulator 790-1532-001 Below | Below
Al10 REV N | REV B
790-1532-002 REVN |REVB X [x [X||XIX |XIK [XIX | X |[X |X|X | XX [X
and and
above | above
Loading 617-6921-001 N K
capacitor All L
*Status not compatible with 437R-2.
**Cover has cooling shroud provisions,
4Case has coax adapter.
bApplicable to serial numbers 101 thru 1205, 1210 thru 1493, 1495, 1498, 1499, and 1500.
CApplicable to serial numbers 1206 thru 1209, 1494, 1496, 1497, 1501, and subsequent.
dapplicable to serial numbers 101 thru 274, 278 thru 283, and 285 thru 288.
€Applicable to serial numbers 275 thru 277, 284, 289, 290, and subsequent.




description 523-0762478
| ; ,
z : ! . DUTY CYCLE VS TEMPERATURE/ |
' ! | . : . ALTITUDE FOR 548S-3( ) IN NATURAL | |
| | CONVECTION MODE |
| | ! | ! T |
: 8 \ W& S | _______ |
' bureur. 0 Pt ' |
|0 w scw/325 w ; | |
| . - R R N S O, T ;
e E I 5 ' i
| | |
i : | ;
| ] { |
: e o e T 5
I. i . 1 I I |
: EXAMPLE e e !
i AMBIENT TEMPERATURE 55 | Dl PIVOT|LINE
L POWER OUTPUT 25w sow 0w FOR SEA LEVEL
e e | A RECOMMENDED DUTY CYCLE '3 15 117 "7 1 TITUDE - :
! ; . . |
i | ' : :
| ) | i * x {
I i | |
| | | y | | i |
¥t | | . i |
20 40 &i 100 - .
o | GP | | i 2p A STS 60 80 |
3 | | MIN | : LassEtes
. .»B DUTY CcYC WK% ; ﬂMBiE.NT TIT:MP C : |
INig 1;9 IFHSIE B LB <1 2 I B S -
| | . . ,
DUTY CYCLE = MIN : MIN RCY | :
: ! , .
: . | . . i
f Bty I | ool | SO ; !
TP5-1198-013
Duty Cycle Vs Temperature/Altitude for 548S-3/3A
| | Figure 2
i . | [oUTY CYGLE Vs TEMPERATURE/ I
: | . ; ALTITUDE FOR 548S-5( ) IN NATURAL
; ' g CONVECTION MODE |
| B | |
25w | PIVOT LINE Y} : ! ; | .
L~ | FOR 60,000 | SRR b
AL TN _PIVOT LINE . X
FOR SEA LEVEL
ALTITUDE
. f
|
1 E -i— P e
EXAMPLE | ' N
AMBIENT TEMPERA TURE 55°C Y
: POWER QUTPUT | | . 25W 50 W, S
i RECOMMENDED DUTY CYCLE 122 1'35 | |
0 ' | [ 11 1 |
i IS e &
| Fiags : (]
4 | | | : i g i ! : i
20 40 €0 80 130 ; .
? | : : : ) 20 40 51560 80 |
| | |
5 % DUTY cchr. - : et TEWP ¢ | '
| ’ : |
g 19 a4 |a. Lt |t:.0,5.._.:. ol ] | A | A | |
DUTY CYQLE = MIN Xf\lT MIN F\'E*\I | | | 1 ‘ |
| | | | il | | |
I : | : | | | |
| I ! | |
TPS-1199-013
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igure 3
4




The power amplifier section contains ther-
mal protection to automatically cut back to
low power (approximately 15 watts into 50

ohms) any time duty

Harmonic
attenuation

Intermodulation
distortion

Tune time

Tuning capability

Detailed tuning range is

cycle is exceeded.

5488-3/5/6 only: -50-dB
minimum below the
fundamental; 548S-3A/5A
only: meets part 83 re-
quirements.

548S-3/5/6 only: at
rated pep output, -31-dB
minimum; 5485-3A/5A
only: meets part 83
requirements.

3 snominal (up to
6 s at lower frequencies
with 641D-1 or 437R-2).

explained in paragraph 4.

The 5483-3/5 will
tune the following
typical antennas .......

a. 50 ¢ (resonant
dipole or wires).

b. Whips, 10.7 m (35 ft)
or longer.

¢. Open-end aircraft
wires 10.7 m (35 ft)
or longer.

d. Grounded aircraft
wires, 9.15 m (30 ft)
or longer.

e. 437TR-2 monopole (see
table 1 for compat-
ible statuses).

f. 637K tactical
antennas.

With tuning
accessories . .

The 5485-6 w

l'emperature

Altitude . ...

Humidity ...

Vibration ...

Explosion ...

description 523-0762478

g. Shunt-fed engine,

nacelle antenna.

h. Whips, 7.6 to 10.7 m

(25 to 35 ft), use
990C-2.

i. Open aircraft lines,

6.1 t010.7m (20 to
35-ft), use 990C-2.

j. Grounded aircraft wires,

4.7t09.15m (15
to 30 ft), use 990C-9A.

k. Shunt- or notch-
type aireraft antennas,
use 641D-1.

1l tune a typical shunt-type antenna.

3.2 Environmental Specifications

Operating: -54 to +55
°C(-65to +131 °F).

Storage: -65 to +85 °C
(-85 to +185 °F).

548S8-3, 10 668 m (35 000
ft); 548S-5/6 and 641D-1,
16 764 m (55 000 ft).

48-hour temperature
eycle: 50 °C (122 °F),

95% humidity, to 38 °C
(100.4 °F), 85% humidity.

548S-3/5 using 990C-( )
Mount with shock isola-
tors meets categories G
and S of RTCA DO-138;
548S-3/5 using 990C-( )
without isolators meets
category N; 5488-3/5
without mount meets
categories J and N.

6 g operational, 15 g
crash safety.

5488-5 meets ex-
explosion test require-
ments of DO-138, cate-
gory E.
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3.3 TSO Specification

The 548S-3/5 meets or exceeds FAA TS0-C3le anc
- (C32¢, using environmental conditions and test
procedures specified in RTCA DO0-138, as follows:

Temperature/

AlETEn eSS YVrove il 5488-3, categories B
and D; 5488-5, cate-
gory A,

Bumidity ... covvmiaens Meets category A.

VIDEEEION wouissvmeie b See environniental speci-
fications aboye.

SHEOK « st acmn Per DO-138: 6 g
operational, 15 g crash
safety.

Explosion ... i . sai.e i 548S-5 only: |cate-
gory E.

4. TUNING RANGE

Do not touch antenna or antenna feedline
when radio is transmitting; painful rf burns
may result from high rf voltages.

The antenna feedline must be spaced away
from metal (or sharp objects) to ayoid high-
voltage flashover or arcing. A 25.4-mm (1.0-
inch) (or larger) spacing is required for
altitudes below 9.144 km (30,000 |ft) (above
30,000 feet a 38.1-mm (1.5-inch) Bpacing is

required).

The importance of reading this secdtion and
Engineering Report on HF Antenna Sys-
tem, part number 523-0764982, before an
installation eannot be overemphasized. The
operational performance of the 718U-5
radio is completely dependent upon the
antenna system and the radiofantenna
interface. How much power is radiated by
the antenna is strictly dependent hpon the
antenna type, how well the antenna is
installed, and how well the radio is
interfaced with it. The radio will tune and

deliver power to the resulting antenna
impedance if the impedance is within the
coupler tuning limits given in figures 4 and
5 of the description section of this instrue-
tion book. To assist customers and install-
ers, information given in this instruction
book, and engineering report 523-0764982,
on important installations will ensure over-
all good radio/antenna system perform-
ance.

The 548S-3/5 tuning range curves are given in figure
4 for 2, 4, 8, 16, and 30 MHz. The 5485-3/5 will tune
antenna impedances within the limits shown in fig-
ure 4. Impedances that fall near or outside the limits
shown (including all antennas with a resistance of
less than 1 ohm) should be submitted to Rockwell-
Collins engineering personnel for analysis to deter-
mine tuning capability.

If there are any questions on tuning capa-
bility, contact the nearest Rockwell-Colling
representative.

A complete family of tuning curves could be plotted
for all frequencies using interpolation.

At frequencies other than 2, 4, 8, 16, and 30 MHz, use
linear interpolation between tuning limit curves. For
example, to determine the 3-MHz tuning limit curve,
draw a new curve for 3 MHz that is in the middle (50
percent) between the 2- and 4-MHz curves. A curve
for 5§ MHz would be drawn at 25 percent between the
4- and 8-MHz curves (closer to the 4-MHz curve).

Note that the dashed curves at 2 and 4 MHz show the
increased tuning area using the 990C-2 external load
coil (5485-3/3A only). Tuning curves for the 5485-6 or
the 5488-3/5 using the 641D-1 remote capacitor are
given in figure 5 for 2 to 16 MHz. The 5488-3/5/6 will
tune antenna impedances within limits shown in
figure 5. Loading capacitor assembly All in the 548S-
6 or the 641D-1 (548S-3/5) is not used above 16 MHz,
for impedances with an R component >50 ¢, or for
capacitive impedances. The other tuning curves
(figure 4) apply there.
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5. PHYSICAL DESCRIPTION (

The 5488 consists of rf tuner Al, digeriminator mod-
ule A2, logic board A3, dual servo| amplifier hoard
A4, power supply module A6, power amplifier mod-
ule A7, chassis A9, preregulator module A10, and
(548S-6 only) loading capacitor assembly Al1l. The
641D-1 extends the tuning range of| the 5488-3/-5 to
tune shunt-fed antenna (antennas an integral pant of
aircraft). Refer to figure 5 for the effect of the capac-
itor on the tuning capability. An external load coil
(contained in the 990C-2 Shockmgunt) is optidnal
equipment for the 548S-3 and is used with short whip
and wire antennas. 1

Two types of power amplifier-coupler are available: a
nonpressurized unit (5488-3) and pressurized units
(548S-5/6). Both units are similar tp the Collins 1/2-
ATR short case. As an integral part of both types of
case, the finned top surface provides heat dissipation
for the power transistors of the unit. Connectorg at
the front panels of the units are for control of an ex-
ternal variable component, the low-level control ¢on-
nections, and the rf input. The rf qutput point is at
the rear. An elapsed time meter is located on|the
front panel of the 548S-3, part number 787-6781-005.

Refer to the following tabulation for equipment
dimensions and weights and to the diagrams section
for outline and mounting dimensions.

EQUIPMENT DIMENSIONS WEIGHT
cm kg
(in) (Ib)
H W D
5488-3 19.812 | 12,65 41.148 7.620
(7.8) (4.98) - | (L6.2) | (16.8)
5485-5 20,701 | 14,859 40.970 8.96
(8.15) | (5.85) | (16.13) | (19.25)
5485-6 20.574 | 14.757 53.98 12.34
(8.1) (5.81) | (21.26) | (27.2)
641D-1 17.155 | 10.744 14.300 2.50
(6.75) | (4.23) (5.63) (9.5

6. PRINCIPLES OF OPERATION
6.1 General
The 548S-3/5/6 Power Amplifier Coupler is part of

the 718U-3, 718U-5, or 718U-7 Lightweight HF Air-
borne Transceiver. Refer to figure 7 for a block
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diagram of a typical system. The 5488-3/5/6 contains
the circuits required for rf amplification to 100 watts
and for tuning the antenna to present a 50-chm
resistive load to the output of the power amplifier
module. The following paragraphs contain the fune-
tional and detailed theory of the 5488-3/5/6 and
641D-1. Theory for the remainder of the system is
contained in related equipment instruetion books.

6.2 Functional Theory (Refer to figure 8)

The 5485-3/5/6 comprises the following seven subas-
semblies:

RF tuner Al
Discriminator A2

Logic board A3

Dual servo amplifier A4
Power supply A6

Power amplifier A7
Preregulator Al0

An additional subassembly, loading capacitor All, is
present only in the 548S-6. In lieu of A1l, 548S-3/5
Power Amplifier-Couplers employ one of three op-
tional tuning accessories: a loading coil in the 990C-2
Mount, a capacitor in the 990C-9 Mount, or the 641D-
1 Variable Capacitor described in this instruction
book.

During transmission, a 100-mW rf input signal from
a receiver-exciter is applied to power amplifier AT.
Within A7, the rf input is amplified to 100 watts by a
4-stage solid-state amplifier. Power amplifier A7
also contains a low-pass filter that attenuates har-
monics and a receive path that bypasses power
amplifier A7 entirely to permit received signals to
flow back to the receiver-exciter during reception. A
control circuit card on the power amplifier monitors
forward power, reflected power, final current, and
temperature and develops ALC (automatic level con-
trol) and protection voltages which are fed back to
the exciter to regulate the rf drive level. On power
amplifier-couplers using power amplifier A7, part
number 629-3400-002, the control circuit card also
provides a low-power (LO PWR) indication when an
overtemperature condition exists.

From AT, the 100-watt rf signal is carried by a trans-
mission line that passes through discriminator AZ2.
Discriminator A2 monitors the rf present on the
transmission line and develops four analog output
voltages (loading, phasing, reflected power, and for-
ward power). The discriminator signals are passed
on to the logie board and converted to binary infor-
mation.
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Functional Block Diagram
Figure 8
If the impedance seen by the discrimfinator is greater cessive and a forward power signal is developed
than 50 ohms, a positive loading| signal (+Z)| is proportional to the rf output power level.
developed. Conversely, if the impedance is less than
50 ochms, a negative loading signal (-Z) is developed, A As shown in figure 9, an antenna impedance of 25 +
positive phasing signal (+¢) is developed if the iﬁn- j16 ohms would give a negative loading signal (-Z)
pedance is inductive and a negative phasing signal and a positive phasing signal (+¢), while an im-
(-¢) is developed if the impedance fis capacitive. A pedance of 75 - j50 would give +Z and -¢ dis-
reflected power signal is developed if the vswr is ex- criminator outputs. When the antenna is tuned (50 +
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RX Impedance Plane as Seen by Discriminator

Figure 9

j0), the loading, phasing, and reflected power signals
are near zero, and only the forward power signal is
present.

Impedance matching between the 5485-3/5/6 and the
antenna is accomplished by rf tuner Al, in conjunc-
tion with capacitor assembly A1l for the 548S-6 only,
or, if used, one of the optional tuning accessories for
the 5488-3/5. The rf tuner is controlled by both logic
board A3 and dual servo amplifier A4, whereas
capacitor assembly A1l and any of the three optional
tuning accessories are controlled only by logic board
A3.

The basic rf portion of the rf tuner is a T-network
consisting of variable input series capacitor, C1, vari-
able shunt inductor L1, variable output series capaci-
tor C2, and fixed capacitor C3. During tuning, the
dual servo amplifier is engaged and the discrimina-
tor signals servo position C1 and L1 into the tune
point. C1 is servo positioned by the phasing voltage
from the discriminator; L1 is servo positioned by the
loading voltage from the discriminator; C2 and C3
are varied and switched, respectively, by both phas-
ing and loading voltages from the discriminator.

The logic board, using information from the dis-
criminator and other inputs (end limit switches, etc),
steps through the tuning sequence, controlling the
relays and motors of the coupler. The forward and
reflected power signals from the discriminator are

used by the logic board to determine the start and
completion of |the tuning sequence; they are also used
by the power |amplifier control card to develop ALC
and protection voltages.

Power for thle 548S-3/5/6 is received from power
supply A6 and preregulator A10. A10 regulates the de
input down to +25 V de, which is applied directly to
portions of the 548S-3/5/6 and also applied to power
supply A6. The latter produces fixed supplies of +5,
412, and -12|V de, and +25 V de switched.

A high-quality rf ground, common to both the 548S-
/5/6 and any optional tuning accessories used, is es-
sential to the proper operation of the equipment.

E..‘:' Detailed Theory

3.1 Power Amplifier A7, Part Number 795-5308-
001

Power amplifier A7, part number 629-3400-
001 or 629-3400-002, can replace part num-
ber 795-5308-001, but part number 795-5308-
001 can{ot replace part number 629-3400-

001 or 629-3400-002. It is also recommended,
for improved performance, that preregu-
lator Al0, part number 790-1532-001, be
replaced with part number 790-1532-002
when the change to A7 is made.
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Refer to the diagrams section of thiis instruction of this cireuit is to turn off the dc collector supply to
book for the schematic diagram of pawer amplifier the preamplifier in the event of unsafe vswr con-
795-5308-001. ditions, high final collector current, or high final
e ) ) voltage. ATA1QT is turned on when the voltage in the
The basic circuits of this module (figure 10) are a final stage is sufficient to break down zener diode
preamplifier stage operated class A,lan amplifier ATA1VR2. Transistor ATA1Q7 conducts and turns
stage operated class A, a driver stage pperated class ATA1Q6 off, removing the collector de supply to
AB, and a final ampllf}er stage oPerated class AB ATA2Q1. Removing the dc supply from the stage
The module also contains protection and ALC cir; isolates the remaining stages from the signal source.
cuits. With no signal applied to the driver, the driver and
R drive of 100 miliwats from the recdiver-exciteris 1Al Stages cease Lo draw current and are therefore
applied to the preamplifier input network. The Lol
p.reampl.ififelj stage providgs gain :ompensa.ti.on Final stage collector current is monitored by
signal limiting, and approximately 5-dB amplificar operational amplifier ATATA1, and when a predeter-
tion of the rf input signal. mined limit is reached, ATATQ1 conducts and turns
) . ol ) on ATA1Q7. The action is then the same as for high
A protection circuit is placed in the collector dc supp: final voltage. The second stage, ATA2Q2, is a class A
ly circuit of preamplifier stage ATA2Q1. The function amplifier with a gain of approximately 8 dB.
A
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Power|Amplifier A7 (795-5308-001), Block Diagram
Figure 10
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The driver stage, ATA2Q3, is operated class AB. Base
bias of the stage is maintained slightly above the
verge of conduction with bias regulator ATATQ2 and
ATA7Q3. Diode ATAICR5 is thermally connected to
the case of ATATQ3 and serves as a thermometer,
sensing the case temperature and adjusting the bias
voltage to prevent thermal runaway at high
temperatures.

The final stage consists of ATA2Q4 and ATA2Q5 and
associated circuits. The transistors are operated in
parallel class AB, and each transistor has its own
collector and base matching networks. Bias regula-

tion is supplied by final bias regulator circuit
ATATQ4 and ATATQ5.

Final collector current is limited by ATA1R1 during
antenna tuning. When a logic 1 is applied to the tune
in progress line, ATA3Q1 and ATA3Q2 conduct and
energize ATASK2. With ATA3K2 energized, ATAIR1
is switched into the final collector circuit. Energized
contacts of ATA3K2 also switch ATA1R36 in parallel
with the output of the final amplifier to provide a
stable load during the tune cycle.

ALC amplifier ATATA4 monitors forward power
delivered to the coupler. This voltage is amplified and
processed to send a high-gain negative-going signal
back to the receiver-exciter when forward power
reaches 100 watts pep. ALC amplifier ATATA4 also
monitors the output of thermostat ATA1S4. If the
heat-sink temperature reaches +90 °C, the output of
ATATA4 goes negative. This negative output limits
the drive from the 671U-( ) to the level required to
obtain approximately 10 watts out of the power
amplifier.

The ALC line is connected to the internal protection
circuits. If the protection circuits limit the collector
voltage on ATA2Q1, resistive dividers R8 and R9
provide a negative voltage to the ALC line through
forward biased diode CR2.

One-half octave bandpass filters are used to
attenuate rf harmonics in the power amplifier out-
put. Eight separate filters are used (four in ATA5 and
four in ATAS6) to cover the 2- to 30-MHz frequency
range. Filter one covers 2 to 3 MHz, filter two covers 3
to 4 MHz, filter three covers 4 to 6 MHz, filter four
covers 6 to 8 MHz, filter five covers 8 to 12 MHz, filter
six covers 12 to 16 MHz, filter seven covers 16 to 22
MHz, and filter eight covers 22 to 30 MHz.

Switches ATA1S1, ATA1S82, and ATA1S3 are
mechanically ganged together and driven by motor
ATA1B1 through Geneva mechanism and gear reduc-
tion. The Geneva mechanism is used to prevent motor
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*hanging switch positions. The proper
is connected in the output circuit by
topping motor ATA1B1 according to
lon. A logic 0 on the band line drives
and a logic 1 stops ATA1B1.

rmation from the receiver-exciter is
¢ board A3. Logic board A3 converts

is information and applies it to the band lines. The

will be a logic 1 and the remaining
ill be logic 0.
n purposes, assume the following con-

ine three is the selected band and is a
mainder of the band lines are logic 0,

and ATA1S1, ATA1S2, and ATA1S3 are in position 1.

l
The logic 0 at
ase bias circy

position 1 of ATA1S1 is applied to the
it and cuts off ATATQ8. With ATA7Q8

qut off, ATATQT7 conducts and energizes ATATKI.
round is now applied to motor ATA1B1 through the
nergized contacts of ATATKI1 and the motor steps

pplied and t

¢ same stepping action occurs. When

i:e switches to position 2. Position 2 also has a logic 0

otor ATA1BI steps the switches to position 3, the
logic 1 on this position is applied to A7TATQ8 base and
urns on ATA7Q8. With AT7A7Q8 conducting,

TATQT is cuf off and ATATK1 is deenergized. With

TATK1 deenergized, the ground is removed from

otor ATAIB1 and it stops. At this time a band-
witch complete signal is sent to the logic board from
esistive dividers ATATR60 and ATATR61.

hen the systlem is keyed, the ground supplied to the
ir relay line energizes ATA1K1 and ATA3K1. The
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2.2 Power Amplifier A7, Part Number 629-3400-

Power amplifier A7, part number 629-3400-
001 or 629-3400-002, can replace part num-
ber 795-5308-001, but part number 795-5308-
001 cannot replace part number 629-3400-
001 or 629-3400-002. It is also recommended,
for improved performance, that preregu-

, part number 790-1532-001, be
with part number 790-1532-002
when the change to A7 is made.
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Refer to the diagrams section of this instructio
book for the schematic diagram of pdwer amplifie
629-3400-001, -002. The 629-3400-002 module differ
from the 629-3400-001 since it has improve
intermodulation distortion characteristics require
to satisfy FCC Part 83 requirements. This is achieved
through the use of special output transistors
(A7TA4Q104A and Q104B).

The power amplifier comprises the following subas

semblies:
Low-band filter A7TA1
High-band filter ATA2
Control circuit card (plug-in) ATA3
Rf power amplifier (plug-in) ATA4
Relay cover assembly ATAS5
Chassis ATA6

Rf power amplifier ATA4 contains a preamplifier,
driver, and a power output amplifier| Rf excitatio
enters through P1-34 and is given initial amplifica
tion, gain compensation, and signal limitation by t
2-stage preamplifier, Q101 and Q102. These t
stages operate class A. From Q102 the signal passes
to driver Q103, which also operates class A. From t
driver, the signal passes through TB and is split
between Q104A and Q104B, which operate as a clas
AB push-pull amplifier. Output transformers T7 an
T8 combine the signal to give 100 |watts output.
Before reaching the antenna, the 100-watt rf outp
passes through one of two half-octave filters, law}-
band filter ATA1 (up through 8 MHz) or high-ban
filter ATA2 (above 8 MHz). These filters provide -45
dB harmonic suppression.

=~

p= =y

Operation and/or protection of the rf power amplifier
is achieved by the band-switch circuit, the automatie
level control (ALC) circuit, the tune-in-progress (TTP
circuit, the rf attenuator circuit, the power amplifier
final stage bias circuit, and the power amplifier
driver bias circuit. Each of these circuits is discussed
below.

The band-switch circuit connects the power amplifier
output to a suitable section of the harmonic suppres
sion filter. The rf output is passed through one o
eight half-octave filters in A7Al or ATA2. The a

propriate filter is connected between the powe
amplifier output at ATA4E7 and the two transmi

receive (tr) relays, ATA6K101 which channels the r
input, and ATA6K102 which connects the rf output t
the antenna coupler. Eight separate filters are use
(four in ATA1 and four in ATA2) to cover the 2- to 30-
MHz frequency range. Filter one covers 2 to 3 MHz,
filter two covers 3 to 4 MHz, filter three covers 4 to 6
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MHz, filter four covers 6 to 8 MHz, filter five covers 8
to 12 MHz, filter six covers 12 to 16 MHz, filter seven
covers 16 to 22 MHz, and filter eight covers 22 to 30
MHz.

Switches ATA6S101, ATA1S102, and A7A18103 are
mechanically ganged together and driven by motor
ATA6B101 through a Geneva mechanism and gear
reduction. The Geneva mechanism is used to prevent
motor overrun from changing switch positions. The
proper bandpass filter is connected in the output cir-
cuit by driving and stopping band-switch motor
ATA6B101 according to band information. A logic 0
on the band line drives motor ATA6B101 and a logic 1
stops the motor.

Bed band information from the receiver-exciter is
applied to logic board A3, which converts this infor-
mation and applies it to the band lines. The selected
band is a logic 1 and the remaining seven bands are
logic 0. For explanation purposes, assume the
following: band-line three is selected and is a logic 1;
the remainder of the band lines are logic 0; and
ATA68101, ATA18102, and ATA1S103 are in position
1. Also,note that the band-switch motor, ATA6B101,
is connected across ATA3P1-22(+) and ATA3P-18(-).

Under the conditions assumed, the logic 0 at position
1 of ATA6S101 is applied to the band-switch motor
control circuit through ATA3P1-17 and reaches the
base of ATA3Q6. With ATA3Q6 cut off, ATA3QT is
turned on, which turns on A7A3Q9. When turned on,
ATA3Q9 starts the band-switching motor,
ATA6B101, by grounding the negative connection of
the motor through A7A3P1-18. The motor operates
until ATA6S101 reaches position 3, at which time the
logic 1 at position 3 is applied to A7A3Q6, turning it
on, turning off 'ATA3QT7 and A7A3Q9, and stopping
the motor by removing its ground connection.

To avoid applying excitation to the power amplifier
during band-switching, the band-switch cireuit dis-
ables the rf input transmit-receive relay, ATA6K101,
whenever band-switch motor ATA6B101 is operating.
This is accomplished by the connection between
ATXA3P1-18 and ATA6K101-X1 which, when the
band-switch motor is operating, applies a ground to
the positive side of relay ATA6K101.

To enable keying once band switching is complete,
transistor ATA3Q8 is turned on by ATA3Q6 turning
on, and ATA3Q8 applies a positive voltage to the
positive side of relay ATA6K101 through the connec-
tion between ATA3P1-18 and ATA6K101-X1 men-
tioned above. As transistor ATA3QR turns on when
the band switching ends, it also brakes the band-



switch motor by shorting across the motor terminals
at ATA3P1-22 and A7TA3P1-18.

The ALC circuit maintains the rf input excitation at a
level which will produce full amplifier power output
(approximately 100 watts). ALC control of rf excita-
tion is accomplished by feeding back a negative-going
control —voltage to the exeiter. ALC voltage is
developed within two circuits. One circuit includes
ATA3U2A, which develops ALC voltage by com-
paring a forward power analog from the dis-
criminator module with a preset reference level. The
forward power analog is applied to the power
amplifier through A7A6P101-1 and the preset
reference level is established by adjusting ATA3R25.
As forward power rises above the acceptable limit,
the ALC voltage reduces excitation, and vice versa.

The second ALC voltage source is the circuit which
includes ATA3U1B. In this circuit, A7A3U1B
develops a voltage by comparing a forward power
analog with a weighted summation of a reflected
power analog and an analog of power output stage
current levels. The current analog voltage is
developed across ATA6R112 and is amplified by
ATA3ULA before reaching ATA3U1B. The reflected
power analog is developed by the discriminator
module and is applied to the power amplifier through
ATAG6P101-2. The forward power analog to which the
weighted summation is compared is an amplified por-
tion of the forward power signal from the dis-
criminator module; ATA3U3A amplifies this signal.
Potentiometer ATA3R21 permits nulling of the
operational amplifier offsets.

Operation of the second ALC voltage source is such
that, when either the reflected power or the current
in the power amplifier output stage, or both, reach
undesirable levels, ATA3U1B produces a negative
ALC voltage which tends to reduce the excitation
level. The relative levels of the two sources of ALC
voltage are such that the effects of overcurrent and/
or excessive reflected power are predominant; ie,
overcurrent and/or excessive reflected power will
reduce exciter output, even in the face of insufficient
forward power.

During antenna tuning, the tune-in-progress (TIP)
circuit performs four functions. In the presence of a
TIP logic 1 at ATA3P1-11 (received from logic board
A3), the following occurs:

a. ATA3Q1 is turned on, establishing a shunt to
ground through ATA3R4. This shunt partially
overrides the effect of the reflected power and
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urrent sense| components on the ALC voltage
roduced by [ATA3U1B. Such an arrangement
revents the ALC voltage from disrupting the tun-

ing process.

b. Transistors ATA3Q3 and ATA3Q4 are turned on,
getivating TIP relay ATA5K103. Two results
llow: The network comprising ATA6R113,
ATA6R114, and ATA6R120 is placed in series with
the power output stage collector, to limit power
qutput during|tuning. Resistor ATA6R111 is con-
nected in parallel with the antenna to provide a
stable load during antenna tuning.
/
t

A\TA3Q10 is furned on, shunting ATA3R25 and

hereby fixing|the forward power reference level to
lower value |during antenna tuning.

The rf attenuatop circuit provides additional protec-
tion against overexcitation, in the event the exciter
fails to respond [to the ALC voltage sufficiently to
hold down the excitation to a level that ensures safe
operation of the amplifier. The additional protection
is obtained by attenuating the rf input to the first
preamplifier stage, ATA4Q101. Through ATA4P1-19,
a ppsitive rf attenuation voltage is applied. When this

ATA4CR2 and ATA4CRS3, those two diodes begin to
conduct, and they ground the rf input mgnal through

prevents conduction at the voltage level produced by
a nprmal rf input signal.

The source of the rf attenuation voltage is the circuit
thiindudes ATA3U2B and ATA3Q5. ATA3U2B com-
pares a fixed reference voltage to the ALC voltage
dev eloped by ATA3U1B or ATA3U2A. ALC voltage
fruh—; those two |sources reaches ATA3U2B through
diodes ATA3CR5 and ATA3CRSG, respectively. The
latt}er two diodes are so configured that the most
negative of the two ALC voltage sources determines
thg[level of the vbltage output from ATA3U2B. When
the] ALC voltage|goes below the threshold set at the
positive input to|ATA3U2B, the output of ATA3U2B,
which is normally negative, starts to travel toward
+12 |V de. This travel permits emitter follower
ATA3Q5 to turn on to a level of approximately +19 V
de, [maximum, and the +19 V dc so derived is the rf
attenuation voltage which reaches the first
preamplifier stage through ATA3P1-9. Diodes
ATA3CR9, ATA3CR10, and ATA3R50 provide current
limjtation through A7A3Q5.

It should be noted that the operation of the rf
attenunation function requires the presence of the -12-
V de source (at ATA3R46). As described below, the
power amplifier stage bias circuit includes a protec-
tive circuit whiclf shuts down amplifier operation in
the|event of -12-V dec failure.
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The bias of the final power amplifier stage is|es-
tablished by ATA6U101, which turns on transistor
ATA6Q105 to apply a bias voltage derived from |the
+25-V de source entering the circuit at ATXA3P1-10.
The bias level is adjusted by ATA6R[102 and is applied
to the final power amplifier stage through ATXA4P1-
4. Diode ATA6CR102 is a temperature-compensation
diode which adjusts the power amplifier bias to pre-
vent thermal runaway at high temperatures.

Since the operation of ATA6U101 requires a -12-V dc
source, transistor ATA6Q105 is turned off in|the
absence of the -12-V dec source, shutting down| the
power amplifier final stage by lack of bias. This
arrangement ensures that the final stage is not
operated when the -12-V dc operating voltage is/ not
available to the rf attenuator circuit described above.

The driver bias is derived from a voltage divider
between +20 V de¢ and ground, consisting of
ATA6R104, ATA6R103, and ATA6CR103. In this lcir-
cuit, ATA6R103 provides the means|for bias level|ad-
justment. Diode ATA6CR103 is a temperature com-
pensation diode which adjusts the driver bias to pre-
vent thermal runaway at high temperatures.

Further protection with respect to temperature is
provided by thermal switch ATA6S104, which opens
when the temperature reaches 205 PF (96.1 °C). The
opening of ATA6S104 turns on ATA6Q107, thereby
shunting ATA6R103 with ATA6R122. PotentiomTter

ATA6R122 has been adjusted to change the driver
bias to a level which permits continued operation of
the power amplifier in the presence %f abnormal heat.
Simultaneously, the opening of ATA6S104 reduces
the power output level to approximately 20 watts.
Power reduction occurs because thgthermal switch
turns on ATA3Q2, shunting ATA3R25 and thereby
changing the ALC threshold so ds to reduce |the
amplifier operation to approximately 20 watts. The
voltage used to turn on A7TA6Q107 is derived from
the +12-V de supply and is applied to the circuit
through ATXA3P1-21. Also, when the thermal switch
opens, a LO PWR output indication is generated by
ATA3Q11 and applied out through |A7P1-9.

6.3.3 RF Tuner Al

Refer to the diagrams section of|this instruction
book for the schematic diagram of the rf tuner/vari-
able capacitor 641D-1/loading capacitor assembly

All.

Rf tuner, part number 790-1200-002, can
replace part number 790-1200-001 in all
applications.
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The three variable tuning elements, C1, L1, and C2in
the rf tuner, are driven by servo motors Bl and B3
and dc motor B2, respectively. Relays K1, K2, and K3
are gear train locks to prevent movement of the ele-
ments after completion of a tune cycle. Switches S3
through S9 give minimum-maximum position of the
elements so that certain logic decisions can be made
during a tune cycle. Switches S1 and S2 are an inte-
gral part of capacitors C1 and C2 and automatically
short the capacitors at their maximum setting. Relay
K4 is used to connect L1 in parallel with the rf trans-
mission line.

Variable capacitor C4 in loading capacitor assembly
All (548S-6 only) is driven by dc motor Bl. The
remote tuning elements, loading coil L2 (p/0 990C-2),
548S-3 only, or capacitor C4 (641D-1) are optional un-
its and are used in special applications.

The tuning sequence is performed in six separate
steps: home, standby, tune A, tune B, tune C, and
operate. Refer to figure 11 for the flow diagram of
the entire tuning sequence. The numbers in the
upper left-hand corner of the symbols of figure 11
correspond to the numbers across the top of figure 12
and represent that time period of the tuning cycle.
By following the function lines of figure 12 to the
right, the logic state for each function/time period
may be determined.

When a tuning sequence is initiated, the variable
elements are driven to their home positions.
Capacitors C1 and C2 are driven to maximum capaci-
ty and shorted. Capacitor C3 is shorted, remote coil
L2 (if used) is driven to minimum inductance and
shorted, and L1 is driven to minimum inductance,
shorted, and switched off the transmission line. After
all elements are home, the coupler is advanced to
standby position. In this position the receiver-exciter
input has a direct connection from the antenna
through the untuned coupler. In standby position,
main coupler power is turned off and only keep-alive
power is applied to the necessary circuits.

A ground on the transceiver key line initiates power
turn on and the coupler tuning sequence. Tune A is a
phasing and loading operation using C2/C4 (or one of
the remote tuning elements, L2 or C4, if used) and is
accomplished by the method shown in figure 11. At
the start of tune A, it is determined whether capaci-
tor C4 is being used and on the line. If C4 is on line,
the loading magnitude is checked. If the loading
magnitude is negative (less than 50 ohms), C4 is run
toward maximum capacitance until either the load-
ing magnitude is positive or until C4 reaches maxi-
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mum. If C4 reaches maximum before the loading If|the phasing angle is negative, the coupler steps to
magnitude is positive, C2 is run toward minimum tune B. If the phasing angle is positive, capacitor C2
until the loading magnitude goes positive or until C2 is|checked. If (2 is at minimum, the coupler system
reaches minimum. In either case the system steps to steps to tune B, If not, it is run toward minimum and
tune B. If the loading magnitude went positive before the loading magnitude is again checked. The
C4 reaches maximum, the phasing angle of the procedure described in the preceding paragraph is
antenna is checked. then repeated.
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