LBI-39139A

MAINTENANCE MANUAL

COMPONENT IDENTIFICATION CHART

ORIONL
POWER AMPLIFIER BOARD
B19/CAH-505AL 60 WATTS 29-42 MHz
B19/CAH-505BL 60 WATTS | 35-50 MHz
B19/CAH-505AH | 110 WATTS | 29-42 MHz
B19/CAH-505BH | 110 WATTS | 35-50 MHz
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SYMBOL CAH-505AL CAH-505BL CAH-505AH CAH-505BH
C8 330 pF 150 pF 150 pF 150 pF
C16 -- -- 470pF 390pF
C17 -- -- -- 470 pF
C18 820 pF 820 pF 390 pF 470 pF
C23 - - - - 470 pF 330 pF
C31 39 pF 27 pF 36 pF 27 pF
C32 47 pF 33 pF 39 pF 33 pF
C33 100 pF 39 pF 43 pF 39 pF
C34 36 pF 24 pF 30 pF 24 pF
C35 100 pF 47 pF 47 pF 47 pF
C36 30 pF 24 pF 30 pF 24 pF
C37 91 pF 82 pF 91 pF 82 pF
C38 24 pF 24 pF 27 pF 24 pF
C58 .001 pF .001 pF 820 pF 820 pF
C63 -- 39 pF 47 pF 39 pF
C64 -- 47 pF 47 pF 47 pF
C72 15 pF 33 pF 30 pF 33 pF
C73 100 pF 43 pF 68 pF 43 pF
C74 82 pF 82 pF 100 pF 82 pF
C75 -- 22 pF 20 pF 22 pF
C76 39 pF 47 pF 62 pF 47 pF
c83 .001 pF 820 pF -- o
Cc84 200 pF 120 pF - - 120 pF
C163 56 pF 47 pF 56 pF 47 pF
Cl64 100 pF 82 pF 100 pF 82 pF
C165 27 pF 22 pF 27 pF 22 pF
C166 68 pF 47 pF 68 pF 47 pF
ci167 39 pF 33 pF 39 pF 33 pF
L8 45T (R) 3.5T (R) 4.5T (R) 3.5T (R)
L9 5.5T (R) 4.5T (R) 5.5T (R) 4.5T (R)
L10 5.5T (R) 4.5T (R) 55T (R 4.5T (R)
L11 5.5T (L) 4.5T (L) 5.5T (L) 4.5T (L)
L18 2.5T (R) 3.5T (R) 25T (R) 3.5T (R)
L19 5.5T (R) 4.5T (R) 5.5T (R) 4.5T (R)
L153 120 nH 100 nH 120 nH 100 nH
L154 180 nH 150 nH 180 nH 150 nH
R6 4.7 ohms 4.7 ohms 2.2 ohms 2.2 ohms
R8 18 ohms 22 ohms 22 ohms 22 ohms
R10 2.2 ohms 4.7 ohms 4.7 ohms 4.7 ohms
R11 2.2 ohms 4.7 ohms 4.7 ohms 4.7 ohms
R42 4.7 ohms 4.7 ohms - - - -
R46 150hms 22 ohms 22 ohms 22 ohms
T5 H-6LHLD00011 H-6LHLDO00011 H-6LHLD00012 H-6LHLD00012
TR3, TR4 25C2540 25C2540 25C2695 2SC2695
(DDOO-CAH-505 2/2)
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DESCRIPTION for the two power versions. Two transistors and three IC’s are
used in the power control circuit.

The RF POWGrAmp“ﬁerS for the Ericsson ORION low band Supp|y Vo|tage for the PA is provided by power leads from

mobile radio is available in two power levels and two frequenihe power cable connector J1002 to J3 (A+) and (A-) on the
cies ranges designated as: Power Amplifier board.

 29-42 MHz , 60 Watts

CIRCUIT ANALYSIS
*  35-50 MHz , 60 Watts

* 29-42 MHz , 110 Watts EXCITER

* 35-50 MHz , 110 Watts

The 29-50 MHz Tx injection input from the Tx VCO is
The circuitry on the Power Amplifier Board consists of angpplied toAMPLIFIER-1 transistor TR151 through aiT-
Exciter circuit, an RF Power Amplifier circuit, a Power Control TENUATOR pad consisting of resistors R151, R152 and R153.
circuit, an Antenna Switch and Limiter Circuit (See Figure 1 vce V0|tage (+9 Vdc) is app“ed through a Vcc feed network
Block Diagram). The Exciter circuit consists of two wide bandgonsisting of resistor R158 and transformer T151. Capacitor

amplifier stages operating over a frequency range of 29-50 MHz 156 is used to bypass the supply line. The +9 Vdc is supplied
without any tuning. This circuit amplifies the one milliwatt by 3-terminal voltage regulator 1C3.

input signal from the Voltage Controlled Oscillator, on the
Synthesizer/IF board, to 300 milliwatts to drive the Power The output of TR151 driveAMPLIFIER-2 transistor

Amplifier. TR152 through impedance matching components consisting of
transformers T151 and T152, coupling capacitors C157 and

The Power Amplifier circuit uses a driver and three RFC158. Resistors R152, R154 and diode CD151 set the bias
power transistors to provide rated output power. The outpyfpltage for TR152.

power is adjustable over a range of 55 to 110 and 30 to 60 watts

TX INJECTION ATT | | AMP1 [ | AMP2 | | LPF
=1 2dB TR151 TR152
ATT PRE-DRIVE DRIVER PA ANT SW POWER
== — — - I cD5-cD7 —| LPF|—
i TR TR T3, T4 LPF cgg 1(:30? DETECT ——== ANT
/ FWD REF
THERMAL
RF DETECT lébnglzgns
DE-COUPLING | TR7.TRS = TO RX
[AUTOMATIC + e‘ TX OV RX 5V

e POWER .

TX ENBL CONTROL
ov TR5, TR6  + = }
E':EaG TX oV ﬁf;’-'}“g@ +

Ic2 -
: A T —
+ APC
5V REG RX 5V 1C1-2
Ic4
m SW A+
A+

Figure 1 - Block Diagram Low Band Power Amplifier

Copyright © March 1995, Ericsson Inc.

Collector voltage (+9 Vdc) of TR152 is applied through ~ The RF output from TR2 is coupled ROWER AM-
collector feed network resistor R165 and inductor L152PLIFIER transistors TR3 and TR4 through impedance
Capacitors C160 and C161 are bypass capacitors. matching transformer T4 and capacitors C17 and C56.

The output of TR152 is coupled B&X OUT through the  Power Amplifier
LOW-PASS FILTER consisting of capacitors C163 through
C167, and inductors L153 and L154. Resistor R163 provides The POWER AMPLIFIER , consisting of transistors
negative feedback for TR152 through capacitor C159. TranFR3 and TR4, and transformers T4 and T5 is a class-c
sistor TR152 amplifies the 15 milliwatts input level to 300 push-pull power amplifier. Transformer T4 provides imped-
milliwatts. ance-matching and power splitting to the bases of TR3 and
TR4. Capacitors C17 and C56 provide impedance-matching
A+, supplied from the 31003 connector through transistoelements to T4. Resistors R10 and R11 provide the base
TR11 and the Tx Power Switch is regulated to 9 Vdc byoading to TR3 and TR4. Capacitors C19 and C21, and
voltage regulator IC3. Vcc (+9 Vdc) is applied to TR151 andesistors R9 and R12 are negative feedback elements to
TR152. WhenTX ENBL is high (receive mode), +9 Vdc is maintain the stability of TR3 and TR4. Transformer T5
not applied. provides impedance-matching and power combining for the
collectors of TR3 and TR4. Capacitors C16 and C23 provide
The exciter is energized by pressing the PTT switchmatching elements to T5. Capacitors C20 and C22 provide
Regulated +9 Vdc is present on all exciter stages when thmpedance matching elements to the collector of TR3 and
radio is turned on. TRA4.

POWER AMPLIFIER BOARD Operating voltage for the power amplifier is supplied
from the DC input through transformer T5 and a decoupling

network consisting of capacitors C24 through C26 and induc-

The four power amplifiers which cover the frequency or L5

ranges of 29-42 MHz and 35-50 MHz and power levels of 6
watts and 110 watts, are very similar in construction and
operation. The only differences are in the transistor types aqﬂr
some component values. The following description applie§Or
to all four versions.

The output of thePOWER AMPLIFIER passes
ough T5 to the OW-PASS FILTER consisting of capaci-
s C72 though C76, and inductors L18 and L19.

RF Amplifiers NOTE

The Exciter RF output (EX OUT) is coupled to the PA| Thisis a 50 ohm point and may be used for checking ppwer
input. The RF is then coupled through SRTENUATOR levels.
pad consisting of resistors R1, R2 and R3, impedance match-
ing transformer T1 and decoupling capacitor C1 to the base

of PRE-AMPLIFIER transistor TR1. Inductor L1, diode The RF power passes through a 50 ohm microstrip and
CD1 and resistor R5 set the bias of TR1. Capacitor C4 angansmit/receiveANTENNA SWITCH diode CD5 to the
resistors R4 and R45 provide negative feedback to improveow-PASS FILTER

the stability of TR1. Collector voltage on TR1 is controlled

by the power control circuit and is applied through a decoupower Control

pling network consisting of capacitors C5, C6 and C7.

When high VSWR load conditions are sensed the
The output of TR1 is coupled to the baseDBRIVER ~ POWER CONTROL circuit provides closed-loop RF
AMPLIFIER transistor TR2 through impedance matchingpower leveling and power turndown.
transformer T2 and a frequency compensator consisting of
capacitor C9 and resistor R6. Capacitor C8 provides match- When the transmitter is keyed, Tx 9V turns on and sup-
ing between T2 and the base of TR2. Capacitor C10 anglies current to ®C AMPLIFIER consisting of transistors
resistor R7 provide negative feedback and R8 and R46 maiTR5, TR6 and IC1-1. This amplifier supplies voltage to the
tains stability of TR2. collector of TR1. The setting of RV1 determines the current
supplied to the negative input of IC1-1. As the detected RF
Collector voltage to driver amplifier TR2 is supplied power increases, the current to the negative input of IC1-1
through a decoupling network consisting of capacitors Cléhcreases causing IC1-1 to pull current away from the base
to C14 and inductor L4. of TR5. This cuts back the drive to TR5 and TR6, which




reduces the voltage at the collector of TR1, decreasing RF SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
output power, POWER AMPLIFIER BOARD
CAH-505AL(Used in P1),CAH-505AL(Used in P2
( . ) ( . ) C34 B19/5CAAA03088 | Ceramic: 24 pF +5% 500 VDCW, temp coef 0+60 PPM C80 B19/5CAADO01385 | Ceramic: 0.01 pF +10% 50 VDCW, temp coef +10%.
RF . d by di tioOWER COUPLER CAH-505AH(Used in P3),CAH-505BH(Used in P4) (Used in BL AND BH). iy
power IS sensed by direclio - c34 BL9/5CAAAO308L | Ceramic: 30 pF +5% 500 VDCW, temp coef 060 PPM c82
Used in AH).
T6 and associated elements. Forward power is sensed by Issue 2 a5 B 10/5CAAAGE00L (Ceramic_ 102)  459% 500 VDOW. tomp coet 0160 PRI cs3 B19/5CAAA04822 | Ceramic: 0.001 UF +10% 50 VDCW, temp coef 0430
. . . +5% : + )
diode CD9 and reflected power by diode CD10. Forward (Used in AL). " P PPM (Used in AL).
. . . . ) cs3 B19/5CMAB02043 | Mica: 820 pF +1% 100 VDCW (Used in BL).
power is determined by the setting of RV1. Resistors R21 anldvmeoL|  parTNo. DESCRIPTION C35 | BLO/SCAAAO3080 | Ceramic: 47 pF 5% 500 VDCW, temp coef 060 PPM Ica: 820 pF 1% (Usedin BL)
R22 he | | of refl d RF hich th \ (Used in BL,AH AND BH). cs4 B19/5CAAA03961 | Ceramic: 200 pF +5% 500 VDCW, temp coef 0+60 PPM
set the level ot retlecte power at which the contrdt c36 B19/5CAAAD308L | Ceramic: 30 pF +5% 500 VDCW, temp coef 0+60 PPM (Used in AL).
circuit reduces the RF output. | | e CAPACITORS -ronesereomeserecoeeeees (Used in AL AND AH). C84 | B19/5CAAAD3078 | Ceramic: 120 pF 5% 500 VDCW, temp coef 0+60 PPM
c1 B19/5CAADO01385 | Ceramic: 0.01 pF +10% 50 VDCW, temp coef +10%. C36 B19/5CAAA03088 | Ceramic: 24 pF +5% 500 VDCW, temp coef 0+60 PPM (Used in BL AND BH).
And (Used in BL AND BH). C151 B19/5CAAD01385 Ceramic: 0.01 uF +10% 50 VDCW, temp coef +10%.
Thermal protection is provided Byposistor* R41 and |c C37 | B19/5CAAA03258 Coramic: 91 p-£5% 500 VDCW, mp coef 60 PPM Thru
associated elements. Posistor R41 is thermally connected|te? BI9/5CAADO1078 | Ceramic: 0.1 F +80,-20% 25 VDCW, temp coef +30,- c37 | B1o/5CAAA03006 ic: %5 1o
he bod f X TR3. As th FTR3 ri 80%. ?Uesrgén;ﬁ-gf Krﬁ 558/& )500 VDCW, temp coef 0+60 PPM C154 B19/5CAAD00838 | Ceramic: 0.001 pF +10% 50 VDCW, temp coef +15%.
the body of transistor . As the temperature o rS€Band : C155 B19/5CAADO01385 | Ceramic: 0.01 uF +10% 50 VDCW, t f +10%
above ])_/00 degrees Centigrade, the Pesistance of RAL i+ c38 B19/5CAAA03088 | Ceramic: 24 pF +5% 500 VDCW, temp coef 0+60 PPM T eramic: 9.0% i 220% » temp coet £25%.
- , (Used in AL,BL AND BH).
creases and TR9 turns on. This diverts output current of® B19/5CAADO1385 | Ceramic: 0.01 uF 10% 50 VDCW, temp coef +10%. c3s B19/5CAAA03079 | Ceramic: 27 pF +5% 500 VDCW, temp coef 060 PPM c1s8
. C6 B19/5CAAD01078 | Ceramic: 0.1 uF +80,-20% 25 VDCW, temp coef +30,- (Used in AH). C159 B19/5CAAD01078 | Ceramic: 0.1 uF +80,-20% 25 VDCW, temp coef +30,-
IC102 from R27 to TR9, which lowers the voltage at the 80%. 80%.
collector of TRl, reducing the power OUtpUt. c7 B19/5CRAA01230 | Poli Film: 0.1 uF +T% 50 VDCW, temp coef +10%. C40 B19/5CAADO1385 | Ceramic: 0.01 pF £10% 50 VDCW, temp coef +10%. C160 B19/5CAADO01385 | Ceramic: 0.01 uF +10% 50 VDCW, temp coef +10%.
cs B19/5CAAA00973 | Ceramic: 330 pF 5% 50 VDCW, temp coef 0£30 Thru Thru
PPM (Used in AL). C162
ca9
cs B19/5CAAA00958 ic: 9 .
ggﬁ"(‘& 150 %FL’jS'_{“ oo gﬁ;’_‘" temp coef 0+30 c50 B19/5CAAA00789 | Ceramic: 0.01 pF 10% 50 VDCW, temp coef +10%. C163 | B19/5CAADO0969 (Cuesfg?:ﬁ Ef/g,ﬁsi‘ﬁfo VDCW, temp coef 0430 PPM
CAUTION co B19/5CAAD00781 | Ceramic: 2200 pF 10% 50 VDCW, temp coef +10 % 82 B19/5CAADOL3BS | Ceramic: 0.01 UF £10% 50 VDCW, temp coef £10%. C163 | B19/5CAADO0854 | Ceramic: 47 pF +5% 50 VDCW, temp coef 0+30 PPM
(Used in AH AND BH). €53 B19/5CSAC01324 | Tantalum: 0.22 uF +20% 35 VDCW. (Used in BL AND BH).
DO NOT operate the transmitter at levels higher than rated) cio B19/5CAADO1702 | Ceramic; 0.1 uF 10% 50 VDCW temp coef +10%. C54 B19/5CAADOL385 | Ceramic: 0.01 WF £10% 50 VDCW, temp coef +10%. C164 | B19/5CAADO0839 | Ceramic: 100 pF +5% 50 VDCW, temp coef 0£30 PPM
Output. Operating at hlgher than rated OUtpUt will shorten | c12 B19/5CEAA02912 | Electrolytic: 10 uF +20% 50 VDCW. C55 B19/5CAAD01078 ggﬂ;amic: 0.1 pF +80,-20% 25 VDCW, temp coef +30,- 164 B19/5CAADO0950 éUSed |.n ZZAED;/'—'QO oow N
X . . 6. eramic: 82 pF +5% , temp coef O+
the life of the RF power transistors. C13 | BIGISCAADOLO78 | Ceramic: 0.1 uF +80,-20% 25 VDCW, temp coef +30,- CS6 | BLO/SCSACO1645 | Tantalum: 4.7 iF £20% 16 VDCW. (Used in BL AND BH).
c14 B19/5CAADO1385 | Ceramic: 0.01 pF +10% 50 VDCW, temp coef +10%. cs7 B19/5CAADO1385 | Ceramic: 0.01 uF £10% 50 VDCW, temp coef +10%. C165 | B19/5CAADO0952 (Cue;g?i'ﬁi 27 pr 5% )50 VDCW, temp coef 0+30 PPM
c16 B19/5CMAB00141 | Dipped Mica:470 pF +5% 500 VDCW (Used in AH). cs8 B19/5CAAAD4822 ggﬁ'?ﬂfsie%?gkﬁﬁg‘g’so VDCW, temp coef 0+30 C165 | B19/5CAADOOBA0 | Ceramic: 22 pF +5% 50 VDCW, temp coef 0430 PPM
Antenna Switch ci6 B19/5CMAB00140 | Dipped Mica:390 pF 5% 500 VDCW (Used in BH). cs8 B19/5CMAB02043 | Mica: 820 OF 21 100 VDGW (Used in AH AND BH (Used in BL AND BH).
e e o c17 B19/5CMABO00141 | Dipped Mica:470 pF £5% 500 VDCW (Used in BH). ica: 820 pF £1% (Usedin - C166 | B19/5CAADO0947 | Ceramic: 68 pF £5% 50 VDCW, temp coef 0430 PPM
cis B19/5CMAB02043 | Mica:820 pF +1% 100 VDCW (Used in AL AND BL) %9 B9/5CAADO1078 | Ceramic: 0.1 uF +80,-20% 25 VDCW, temp coef +30,- (Used in AL AND AH).
ica: pF +1% sed in . 80%. )
. . ) ) C166 B19/5CAAD00854 | Ceramic: 47 pF +5% 50 VDCW, temp coef 0+30 PPM
The ANTENNA SWITQH consists of PIN diodes CD5, | cis B19/5CMABO1187 | Mica:390 pF +1% 500 VDCW (Used in AH). C60 B19/5CAADO1385 | Ceramic: 0.01 WF +10% 50 VDCW, temp coef +10%. (Used in BL AND BH) P
CD6 and CD7 and associated components. When the transs B19/5CMABO1193 | Mica:470 pF #1% 500 VDCW (Used in BH). ce1 B19/5CSACO1558 | Tantalum: 33 UF 20% 16 VDCW. C167 | B19/5CAADO0SSS5 | Ceramic: 39 pF +5% 50 VDCW, temp coef 0+30 PPM
mitter is keyedTx 9V switch TR11 and th&x 9V regulator | €19 | BLY/SCAAADSOES | Ceramic: 0.1 i +10% 50 VDCW, temp coef 15 %. C62 | B19/5CSACO1416 | Tantalum: 10 F £20% 16 VDCW. (Used in AL AND AH).
bi # and i c20 B19/5CMABOL450 | Mica:220 pF £5% 500 VDCW. ce3 BLO/SCAAAO3100 | Ceramic: 39 pF 5% 500 VDCW, temp coef 060 PPM C167 | B19/5CAAD00948 Ceramio: 33 pF £5% 50 VDCW, temp coef 0+30 PPM
IC3 turn on.Rx 5V (Rx bias) turns off andx 9V provides ca1 B19/5CAAA03083 | Ceramic: 0.1 uF £10% 50 VDCW, temp coef 15 %. (Used in BL AND BH). c168 | B1o/5CAADOLSES (Usedin )

. . . . X ic: 0 o
forward-bias to CD5. This results in low impedance on CD%c22 B19/5CMABO1450 | Mica:220 pF £5% 500 VDCW. ce3 B19/5CAAA03080 (cuesr:gmi.ﬁ: Aﬁ)pF 5% 500 VDCW, temp coef 060 PPM Ceramic: 0.01 yF #10 /Iojfg I;/EDSCW temp coef 10%.
and high impedance on CD6 and CD7 isolating the transmif-c23 BLY/SCMABO1193 | Mica:470 pF £1% 500 VDCW (Used in AH). c64 B19/5CAAA03080 | Ceramic: 47 pF +5% 500 VDCW, temp coef 060 PPM CD1 | B19/5TXAD00356 | Silicon: sim to TOSHIBA 155181 TESSL.
ted power from the receiver. c23 B19/5CMABOL188 | Mica:330 pF £1% 500 VDCW (Used in BH). (Used in BL,AH AND BH). CD2 | B19/5TXAD00320 | Silicon: sim to TOSHIBA 155226 TESSL.

C24 B19/5CEAA03688 | Electrolytic: 47 pF +20% 25 VDCW. C65 B19/5CAADO01385 | Ceramic: 0.01 pF +10% 50 VDCW, temp coef +10%. cD3 B19/5TXFA00009 SHOTKEY BARRIER: sim to NIHONINTER C25T04Q-
o c25 B19/5CAAA00789 | Ceramic: 0.01 pF +10% 50 VDCW, temp coef +10%. C70 B19/5CBAB02420 | Ceramic: 1000 pF +200% 50 VDCW, temp coef +20,- TE24L.
Limiter c26 B19/5CAADO01267 | Ceramic: 0.001 UF +10% 50 VDCW, temp coef +10%. 55%. CD4 B19/5TZAT00084 | VARISTOR: sim to PANASONIC ERZ-CF2MK220.
c27 B19/5CBAB02003 | Ceramic: 0.01 uF +10% 50 VDCW, temp coef 060 ’ég‘i CD5 B19/6AZLD00001 | PIN DIODE.
L. . . PPM. CD6 B19/6TXLD00001 | PIN DIODE: sim to MITSUBISHI MIg08.
The limiter on the PA board consists of diode CD2| c»s B19/5CAADO1385 | Ceramic: 0.01 yF £10% 50 VDCW, temp coef +10%. cr2 B19/5CAAA03101 Ceramic: 15 pF 5% 500 VDCW, temp coef 0160 PPM Thru
transistors TR6, TR7 and the associated components. Duringnd e B 10/5CAAAGBLAD (Cse n 3;' 59 500 VDOW ¢ 0560 PPM cps
; Ny ; ; eramic: 33 pk £ » temp coet 0+ cD9 B19/5TZAT00135 | Silicon: sim to PANASONIC MA741-TX
Rx if the receiving signal level exceeds +10 dBm, the recti; ©2° (Used in BL AND BH). : :
fied currents of the CD2 can provide the forward-bias to TR, > | %1¥/°CPAR00 | Zeiamic: 0.01 47 +10% 50 VDCW, temp coef 0:60 C72 | BIO/SCAAADS0BL | Ceramic: 30 pF +5% 500 VDCW, temp coef 060 PP om0
’ . (Used in AH).
TR7 and CD8 proportionally to the receiving signal level | c31 | B19ISCAAOSI00 | Ceramic 39 pF 59 500 VDCW temp coef 0:60 C73 | B19/5CAAA03091 | Ceramic: 100 pF £5% 500 VDCW, temp coef 0£60 PPM CD151 |B19/5TXAD00290 | Silicon: sim to TOSHIBA 155184 TESSL.
; : ; ’ UsedinAL). b e INTEGRATED CIRCUIT =---snmeemmmemmmenmeen
This causes a tap-down circuit (CD6, CD7 and CD8) to turn ic: (
p-d . ( J ) cst B19/5CAAAD3079 ggm‘ﬂfs-gg ﬁ]FBtE%N%J%x)PCW temp coef 0+60 c73 B19/SCAAA03828 | Ceramic: 43 pF 5% 500 VDCW, temp coef 0460 PPM Ic1 B19/5DAANO0368 | Linear OP amplifer: sim to New JRC NJM3404AM-T1.
on when the receiving signal exceeds +10 dBm and protedts - (Usedin BL). Ic2 B19/5DAANOO668 | Comparator: sim to New JRC NIM2403M-T1.
. - . L . ca1 B19/SCAAAD3131 | Ceramic:36 pF +5% 500 VDCW temp coef 0+60 c73 B19/5CMABO1506 | Mica: 68 pF 5% 500 VDCW (Used in AH) i
the receiver from excessively high receiving signal levels. PPM (Used in AH). ca: 68 pF = n AH). Ic3 B19/5DAAR00021 | +9 V Voltage Regulator: sim to PANASONIC AN6541.
c32 B19/SCAAA03080 | Ceramic:47 pF £5% 500 VDCW temp coef 0+60 C73 B19/5CMABO1775 | Mica: 43 pF +5% 500 VDCW (Used in BH). IC4 B19/5DAAR00163 | +5 V Voltage Regulator: sim to PANASONIC AN6545SP-
. PPM (Used in AL). C74 B19/5CAAA03096 | Ceramic: 82 pF +5% 500 VDCW, temp coef 0+60 PPM ElL
In the Rx mode, signals from the antenna are couplefts2 B19/SCAAAO3140 | Ceramic:33 pF £5% 500 VDCW temp coef 0+60 (UsedinALBLANDBH). | e CONNECTORS ---sseemmseemmmeeeemeees
T . . PPM (Used in BL AND BH). C74 B19/5CAAA03091 | Ceramic: 100 pF +5% 500 VDCW, temp coef 0+60 PPM J2 B19/5JWCL00045 | Coaxial Connector.
through this limiter to the receiver input. c32 B19/5CAAA03100 | Ceramic:39 pF +5% 500 VDCW temp coef 0+60 (Used in AH). J3 B19/5JTCWO00060 | Connector.
PPM (Used in AH). C75 B19/5CAAA03086 Cuera(rjn_u::BZLZE’I\:“:)ﬂé”/ﬁ| 500 VDCW, temp coef 0+60 PPM 14 B19/5JTCD00197 Connector.
c33 B19/5CAAA03091 | Ceramic:100 pF 5% 500 VDCW temp coef 060 (Usedin ) And
PPM (Used in AL). C75 B19/5CAAA03093 E:Ueraénjczig)pF +5% 500 VDCW, temp coef 0+60 PPM 5
C33 B19/5CAAA03100 | Ceramic:39 pF +5% 500 VDCW temp coef 060 sed in AH). _
PPM (Used |F:1 BL AND BH). P C76 B19/5CAAA03100 Ceramic: 39 pF +5% 500 VDCW, temp coef 0£60 PPM J151 B19/5JWCL00045 Coaxial Connector.
c33 B19/5CAAA03828 | Ceramic:43 pF +5% 500 VDCW temp coef 0+60 (Usedin AL). J1001 | B19/5JTGH00005 | Coaxial Connector: TNC.
PPM (Used in AH). C76 B19/5CAAA03080 | Ceramic: 47 pF +5% 500 VDCW, temp coef 0+60 PPM J1002 B19/5JWAV00159 | Connector for power cable.
c34 B19/5CAAA03131 | Ceramic: 36 pF +5% 500 VDCW, temp coef 060 (Used in BL AND BH). ~-- INDUCTORS --
PPM (Used in AL). C76 B19/5CAAA03259 | Ceramic: 62 pF +5% 500 VDCW, temp coef 0+60 PPM L1 B19/5CLAA01017 Coil: 4.7 uH.

(Used in AH).




PARTS LIST IC DATA LBI-39139
SyMBOL PART NO DESCRIPTION SYMEOL BART NO DESCRIPTION Linear OP amplifier IC1 9 V Voltage Regulator IC3
) ) (JRC NJM3404AM-T1) (PANASONIC AN6541)
L4 B19/6LAFD01129 | Coil: RF. R27 B19/5RDAC02480 | Metal film: 12K ohms 5% 100 VDCW 1/10W.
And R28 B19/5SRDAC02462 | Metal film: 3.3K ohms 5% 100 VDCW 1/10W. (TOP VIEW)
L5 R29 B19/5RDAC02457 | Metal film: 27K ohms 5% 100 VDCW 1/10W.
L6 B19/5LCAA01018 | Coil: 4.7 uH. And O
And R30 OUTPUTA | 1 8 |vec
L7 R31 B19/5SRDAC02446 | Metal film: 1K ohms 5% 100 VDCW 1/10W. \
L8 B19/6LALD23047 | Coil:RF (Used in AL AND AH). And INPUT A (9] 2 7 loutPuTB
L8 B19/6LALD23037 | Coil:RF (Used in BL AND BH). R32
L9 B19/6LALD23057 | Coil:RF (Used in AL AND AH). R33 B19/5RDAC02457 | Metal film: 27K ohms 5% 100 VDCW 1/10W.
L9 B19/6LALD23047 | Coil:RF (Used in BL AND BH). R34 B19/5RDAC02446 | Metal film: 1K ohms 5% 100 VDCW 1/10W. INPUT A (+}] 3 6 |INPUTB ()
L10 B19/6LALD23057 | Coil:RF (Used in AL AND AH). R35 B19/5SREAG03488 | Metal film: 390 ohms 5% 200 VDCW 1/4W. ‘a
L10 B19/6LALD23047 | Coil:RF (Used in BL AND BH). R36 B19/5SREAG03113 | Metal film: 470 ohms 5% 200 VDCW 1/4W. VEE | 4 El INPUT B (+) 123
L11 B19/6LALDO0180 | Coil:RF (Used in AL AND AH). R37 B19/5RDAC02462 | Metal film: 3.3K ohms 5% 100 VDCW 1/10W. '
L11 B19/6LALDO00179 | Coil:RF (Used in BL AND BH). R38 B19/5SRDAC02478 | Metal film: 4.7K ohms 5% 100 VDCW 1/10W. [Top Yiew)
L12 B19/5LCAA01017 | Coil: 4.7 uH. R39 B19/5RDAC02439 | Metal film: 47K ohms 5% 100 VDCW 1/10W. Voot AV S | T 7 @ Input
L13 R40 ‘,_ Current - _F;la_s_s_fr _______
L14 B19/5LCAP00366 | Coil: 4.7 uH. R41 B19/5SRXAE00098 | Posistor: sim to MURATA PTH9C22BBA71Q-T. Source @ Output
Thru R42 B19/5SREAG02256 | Metal film: 4.7 ohms 10% 200 VDCW 1/8W (Used in AL p o I_: )
L17 AND BL). Rz
L8 B10/6LALD23027 | Coil: RF (Used in AL). R45 B19/5RDAC02443 | Metal film: 390 ohms 5% 200 VDCW 1/8W. | oUTPUY 4 2
L8 B10/6LALD23037 | Coil: RF (Used in BL,AH AND BH). R46 B19/SREAGO1716 | Metal film: 15 ohms 5% 200 VDCW 1/8W (Used in AL). INPUT e Yy i Ay 2 ey
L19 B19/6LALD23057 | Coil: RF (Used in AL AND AH). R46 B19/5RDAC02210 | Metal film: 22 ohms 5% 200 VDCW 1/8W (Used in o——¥ :I-l - How .y
L19 B19/6LALD23047 | Coil: RF (Used in BL AND BH). BL,AH AND BH). o - Lot Reforence| '3
o1 | BiomLcarototr | coi 47 uH R47 B19/5SREAG04807 | Metal film: 2.2 ohms 10% 250 VDCW 1W. INPUT y +
o R48 B19/5RDAC02445 | Metal film: 10K ohms 5% 100 VDCW 1/10W. 1 - T I | T oC .
R151 | B19/5RDAC02471 | Metal film: 470 ohms 5% 100 VDCW 1/10W. r ] fl- ﬁ
tizg B10/5LCAP00S10 | Coll: RF 120 niH (Used in AL AND AH) R152 | B19/5SRDAC02450 | Metal film: 10 ohms 5% 100 VDCW 1/10W. Vo
Ui |B10/sLCAP00209 | Coil: RF 100 nH (Used in BL AND BH) R153 | B19/SRDAC02471 | Metal film: 470 ohms 5% 100 VOCW 1/10W.
Liss | B1o/SLCAP00256 | Coil: RF 180 nH (Used in AL AND ALY RI54 | BLO/SRDAC02446 | Metal film: 1K ohms 5% 100 VDCW 1/10W.
Ui |Blo/sLeAP00233 | Coil: RF 150 nH (Used in BL AND BHY) R155 | B19/5RDAC02471 | Metal film: 470 ohms 5% 100 VDCW 1/10W.
R156 | B19/5SRDAC02452 | Metal film: 5.6K ohms 5% 100 VDCW 1/10W.
be1 B19/5PCLD00277C | PoB: H-epCLDOOZWC.PCB R157 | B19/5RDAC02450 | Metal film: 10 ohms 5% 100 VDCW 1/10W.
R158 | B19/5RDAC02447 | Metal film: 100 ohms 5% 100 VDCW 1/10W.
»»»»»»»»»»»»»»»»»»»»»»»»»»» TS Io) {0 P o Comparator IC2 Voltage Regulator IC4
1 B 1O/SRDACO2163 | Mot fim 290 o 59% 200 VDG Low. R159 | B19/5RDAC02555 | Metal film: 270 ohms 5% 100 VDCW 1/10W. JRC NIM2404M-T1 (PANASONIC AN6545SP)
> B 1OeROAC2210 | Metal fitm: 22 e 596 200 VDCW 1/8W. R160 | B19/SRDAC02545 | Metal film: 18 ohms 5% 100 VDCW 1/10W. ( -T1)
na P 1OARDACD2163 | Mot fim: 270 ohme. 5% 200 VOCW 1/8W. RI6L | B19/SRDAC02555 | Metal film: 270 ohms 5% 100 VOCW 1/10W.
iyt P 10RDACD244% | Mot fim: 390 chrme 5% 200 VDG 16w, R162 | B19/5RDAC02554 | Metal film: 120 ohms 5% 100 VDCW 1/10W. Connection Diagram
e P oARDACO1%s | Mot fim: 1K ofree 576 200 VDEW L/8W. R163 | B19/5SRDAC02468 | Metal film: 150 ohms 5% 100 VDCW 1/10W. 5 5 [1] sTB
R6 B19/5REAG02256 | Metal film: 4.7 ohms 10% 200 VDCW 1/8W (Used in AL R164 | BIS/SRDAC02473 | Metal fim: 1.2K ohms 5% 100 VDCW L/LOW. D.M-Type [3] out
AND BL). R165 | B19/5REAG03789 | Metal film: 10 ohms 5% 200 VDCW 1/4W. .
R6 B19/5SREAG02247 | Metal film: 2.2 ohms 5% 200 VDCW 1/8W (Used in AH RV1 B19/5RMAG00053 | Variable: 10K ohms. (Top View) (5] IN
ANDBH). L s TRANSFORMERS ---------snmmmemmmnenaes —I PIN FUNCTION @ GND
R7 B19/5REBE00017 Metal film: 47 ohms 1% 500 VDCW 1.5W. T1 B19/6LHLD00010 RF TRANSFORMER. I: L] 1. A DUTPUT H H H H H
R8 B19/5RDAC02146 | Metal film: 18 ohms 5% 200 VDCW 1/8W (Used in AL). T2 B19/6LHFD00005 RF TRANSFORMER. 1 8 2' A-INPUT 12345
R8 B19/5RDAC02210 | Metal film: 22 ohms 5% 200 VDCW 1/8W (Used in T4 B19/6LVBN00003 | RF TRANSFORMER. A :
BL,AH AND BH). 5 B19/6LHLD00011 | RF TRANSFORMER: ] 7 71 3. A+INPUT 1 \,1E
R9 BI9/SREBE000L7 | Metal film: 47 ofims 1% 500 VDCW 1.5W. . g B10/5MBAAQ0927 | FERRITE CORE: 10~15-20 (Used in AL AND BL). A 4. GROUND J Over Current
R10 BI9/5REAGO4807 | Metal fim: 2.2 ohms 10% 250 VDCW 1W (Used in AL). s B19/6LHLD00012 | RE TRANSFORMER: - - ] 5. B+INPUT Detect
R10 B R EAG0A02s | M TnD B e 10% 250 VDCW W (UsedIn T51 | B19/5SMBAAC0928 | FERRITE CORE: 16~16~32 (Used in AH AND BH). b 6. B-INPUT 1] A [nifialized | [Carrent ™ D3
R11 B19/5SREAG04807 | Metal film: 2.2 ohms 10% 250 VDCW 1W (Used in AL). T6 B19/6LHLDO000S | RF TRANSFORMER FOR COUPLER. ] . 7 7. B OUTPUT O "Circuit .
R11 B19/5SREAG04926 gffh fierlll: & Fc|>)hms 10% 250 VDCW 1W (Used in ;121 B19/6LHLD00010 | RF TRANSFORMER: 8. V- S%g{::'ton
" . n Ripple Voltage
R12 B19/SREBE00017 | Metal film: 47 ohms 1% 500 VDCW 1.5W. T152 ppDetect s
R13 B19/SREAG04798 | Metal film: 47 ohms 5% 250 VDCW IW. | [ | e QY= V[NV —— . . . N
And B2 B19/5JTGH00004 | Terminal Plate. Equivalent Circuit { %2 Shown) GND [Fin [J: Terminal Number
R14 | e e TRANSISTORS =-scneremsememmemcmecnes
R15 B19/SREAGO3760 | Metal film: 47K ohms 5% 200 VDCW 1/4W. TR1 B19/5TCAD00040 | Silicon,NPN: MITSUBISHI 2SC1971. o
R16 B19/5SREAG03462 | Metal film: 47 ohms 5% 200 VDCW 1/2W. TR2 B19/5TCAD00097 | Silicon,NPN: MITSUBISHI 25C1729. é V-
And TR3 B19/5TCAD00073 | RF POWER TRANSISTOR: 25C2540 MITSUBISHI
R17 (Used in AL AND BL).
R18 B19/5SRDAC02445 | Metal film: 10K ohms 5% 100 VDCW 1/10W. TR3 B19/5TCAD00165 ?U'fsep(?i‘é"ﬁﬁ TA';ADNBS'_'I?TOR: 25C2694 MITSUBISHI
R19 B1O/SREAGOS813 | Metal film: 100 ohms 5% 250 VDCW 1W. TR4 | B19/STCADO0073 | RF POWER TRANSISTOR: 25C2540 MITSUBISHI .
R20 B19/5SREAG04798 | Metal film: 47 ohms 5% 250 VDCW 1W. (Used in AL AND BL).
R21 B19/5RDAC02454 | Metal film: 22K ohms 5% 100 VDCW 1/10W. TR4 B19/5TCADO00165 | RF POWER TRANSISTOR: 25C2694 MITSUBISHI INPUTS
R22 B19/5RDAC02481 | Metal film: 15K ohms 5% 100 VDCW 1/10W. (Used in AH AND BH). - O
R23 B19/5RDAC02453 | Metal film: 220K ohms 5% 100 VDCW 1/10W. TR5 B19/5TBAR00001 | Silicon,PNP: sim to PANASONIC 2SB953A. 1 OUTPUT
And TR6 B19/5TDAB00054 | Silicon,NPN: sim to NEC 2SD596-T1B DV3. [
R24 TR7 B19/5TBABO0055 | Silicon,PNP: sim to PANASONIC 2SB624-T1B BV3. |
R25 B19/5RDAC02451 | Metal film: 2.2K ohms 5% 100 VDCW 1/10W. TR8 B19/STDAB00054 | Silicon,NPN: sim to NEC 2SD596-T1B DV3. GND
R26 B19/5SREAG04807 | Metal film: 2.2 ohms 10% 250 VDCW 1W. And o)
TR9
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SCHEMATIC DIAGRAM

LBI-39139

AMPLIFIER - 1 AMPLIFIER -2 LOW-PASS FILTER
ATTENUATOR #g};’ls #C1159
#C157 #R163 #C1634 #C165°
1 #R155 TS 001 150
TX INJECTION +— —i
#Cles |
001 155184 I
#CD151 : N N
#R151 #R153 #R154 ¥R161 __|. #C167 " #C164
470 470 270
#L151 #R156 J_#msa l
4.7u 56K ER158 l 0.01 #g10611
100 ANT. SWITCH
#C151 acrss | T
0.01 0.01 #029 #R14  _LOW-PASS FILTER POWER COUPLER
POWER AMPLIFIER 001 a7
1w
e DRIVER AMPLIFIER f[ LOW-PASS FILTER | #L7
TX ENBL X 9V - #C19 #C20 —TAes T ER
(emer) (meav) ; 20
PRE-AMPLIFIER a a AR"? 0T3S MCTH R | |
#c10 #1083 c17 S5y . #c27 I I J1001
#c4 #ce 01 T 0.01 |
ATTENUATOR #R4 I a !
A8y O - 2200P | l\lTRs N e T | ] ) ANT
¥R45 [25C1971 R7 T !
iR2 - #C1 ™ a7 | s a a | |
2 o I o — #Cr2® ac7a ® wc7s S W6 Q1 I I
EX OUT | e | 47w IN | C63 | #C64 |
. we - 28C17T28 #co7 I8 a a N a a
R i e : | #C31° pC33 © #C35° #C3T S #C38 e I
270 Lo e o |
4Tu 3| e | #c2g #ce0 7 I jt B 1!
#R5 #C8 #C58 R12 | #R13 l 0.01 i J’; | #C42
1K 150P 820P & 4co4 47 LIMITER | J,; | AL s 151 J;' 001
W
w2l L #CD1 1 1 lur €22 47 . | |g 4T e LAY H !
0.01]; l 155181 l l l 01 A PIN  #5a0 iy !
#C12 #C13 #C14 ’ ;]’; 4025 RX BIAS i ) 1/2% |
#C3 i ae A0 0ol IXBiAS 1043 o e -= J2
o1 Y X ") Te=100degC | ? | #Ra1 s 0.01 +— I f——I O)RX
CONTROL VOLTAGE #R28 THERMO SENSOR H--1 hode
; TRE #12) Iz | 7K FORWARD REFRECT
W 25B953A a7 I l —
1Pz #R35 ™ R
14w #C49 #R19 T
001 100 02
155226
#R36 #R31 1W #TR7
470 1K APC SENS. ADJ. #R20 | #C48 28B624
e 47 | 0.01
VAW #R48
':%\K” W 10K #TR13 ]
NJM3404AM ¥R ’ 25B624 1 #car
0.01 ™1
1K MAX l #CD4 4050 c70 J1002
ERZ-CR2MK220 01 § B e
9V REGULATOR DC_AMPLIFIER MK220 o1 | o | A+
P4 Ic3 4R4T I w16 L L-_I A
o TP3 |47
#TR11 22 : T
ouT| pes | N 2sBe W cn
TX 9V v #CD3
COMPARATOR C25T040
+ #R37 #R30
33K 27K #TR9
280596
#C57 -
aony ANBB41 s lom Taces o
® T |ares l 0.01 #R29 $ yros #iC2 a7
e " P REN NIMZ403M T acet
#R27 TV #R23 00" yswr DETECT Ui
TPS 12K 4 4 220K T m
—Sh l + L J_ O APC
5V REGULATOR Ho12 g%ﬁz
#C53 J,;
IC4 022 BUF. AMP #R24 5
220K
RXS¥ akid= O SW A+
1 ¥R39
FIN|  gces
[ [— NOTES DC VOLTAGES
ANGSSSP 250596 1."#* IDENTIFIES CHIP COMPONENTS ALL VOLTAGES ARE TYPICAL.
#C62 (EXAMPLE #R12 OR R12#) WHICH ARE LOCATED VOLTAGES ARE MEASURED
10 #RA0 ON THE COMPONENT SIDE OF THE BOARD. WITH A 10Meg OHM PER VYOLT METER.
47K 2. RV IS FACTORY TUNED AND DOES NOT REQUIRE FURTHER ADJUSTMENT. REFERENCE TO GROUND.

ALL RESISTORS ARE 1110 OR 1/8 WATT UNLESS OTHERWISE SPECIFIED.
RESISTOR VALUES IN 1 UNLESS FOLLOWED BY MULTIPLIER K OR M.
CAPACITOR VALUES IN uw UNLESS FOLLOWED BY MULTIPLIER P.
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR u.

VOLTAGE READINGS ARE TAKEN
WITH THE TRANSMITTER

UNKEYED/KEYED. EX. 45(UNKEYED)/0.5 (KEYED).

29.0-50 MHz 60/110 WATTS
POWER AMPLIFIER

(DDOO-CAH-505 1/2)




