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DESCRIPTION obtained by using band-pass filters, an 82.2 MHz crystal fil-

ter and a 455 kHz ceramic filter.

The ORION O Synthesizer/Receiver/Exciter board pro-
vides, on one printed circuit board, circuits for the synthe-
sizer, receiver and transmit exciter. The synthesizer/excite
circuit generates transmit frequencies for two ranges, which  « Front End and Mixer
are 806-825 MHz and 851-870 MHz. The synthesizer cir- )
cuit also generates receiver frequencies, 384.4-393.9 MHz. * 82.2 MHz First IF, 455 kHz Second IF and FM
These frequencies are doubled to 768.8-787.8 MHz needed ~ Detector

for first mixer injection by stages subsequent to the RX Audio Signal Processor ASP), includes Squelch

VCO.
» Audio PA

The receive circuit, except for the synthesizer circuit
rconsists of:

The FM dual-conversion, super-heterodyne receiver is
designed for operation in the 806-825 MHz and 851-870  The receiver RF Front End and First Mixer circuit is on
frequency ranges. A regulated 9.0 volts is provided to all re-the Receive/Exciter/Synthesizer board. The 82.2 MHz first
ceiver stages except the audio PA IC, which operates fromg kv DetectorAudio Signal Processor ASP) and Audio
the switched A+ supply. PA circuits are on the System Control Logic/IF/Audio
The receive circuit hamtermediateFrequenciesIE’s) board. (Refer to Maintenance Manual LBI-39072).
of 82.2 MHz and 455 kHz. Adjacent channel selectivity is
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CIRCUIT ANALYSIS changing to the transmit or receive mode, an error voltage is
generated and appears at the phase-detector oWpin,

OUT, causing théhasek ock-Loop (PLL) to acquire the new
FREQUENCY SYNTHESIZER frequency.

% INJ

= RY INJ

The frequency synthesizer receiv&’NTH CLOCK, The SYNTH ENABLE pulse from the microcomputer en-
SYNTH DATA and control information from the microcom- ables the synthesizer and allows frequency data to be internally
puter and from this generates the transmit and receive RF fratored.
qguencies (refer to Figure 1). The synthesizer also provides
frequency-lock status to the microcomputer. The synthesizgEqualizer
consists of synthesizer chip IC201, low and high current buff-
ers, loop filters, transmit and receivéoltage Controlled Os- The equalizer circuit consists of operational amplifier
cillators (VCO's), feedback amplifier, the dual-modulus |C203-A, resistors R205 and R207 and capacitor C205. This
prescaler and the reference oscillator. The VCO's are locked t9rcuit receives transmit audio from Loop Modulation Adjust
the reference oscillator by a single direct-divide synthesis l00Rv201. The output of the equalizer is summed with the output

consisting of the feed back buffer, prescaler, and synthesizejgnal from the Phase Detector or by adder operational ampli-
The transmit VCO operates over a frequency range of 403f&r IC203-B.

MHz to 412.5 MHz and 425.5 MHz to 435.0 MHz. The re-
ceiver VCO operates over a range of 384.5 to 393.9 MHz. DC Offset And High Current Buffers

TX

806-825MHz | 403.0-412.5MHz| 384.4-393.9MHz
851-870MHz | 425.5-435.0MHz | 384.4-393.9MHz

TR2T1, TR272

TR241, TR242
TR274

BUFFER
X VC0/
BUFFER

TH/RX
SWITCH
FTT) TR243,TRZ73

CONTROL
T (D240-CD243
(D277, (D278

MODULATOR
{p272

FREG
CONTROL

(D273 -CDZ76

;

O
R
DPTT

== 7

Reference Oscillator DC offset buffer transistors TR201 and TR202 and diode
CD202-A receive the error voltage from the synthesizer and in-

The reference oscillator consists of a 1.5 PPM Temperatuggease the level of this error voltage by 1.8 Vdc. This extends
Compensated X(crystal) Oscillator (TCXO). The standard refthe operating range of the high-current buffers. When the PLL
erence oscillator frequency is 12.8 MHz. is off-frequency due to a channel change or frequency drift, the
gror voltage from the synthesizer (APD) rises or falls, turning

—K | FREQ R VCO/

BILATERAL
SWITCH
(0204
Lo
FILTER
R216-R218
£210-C21

The TCXO is enclosed in an RF shielded can. Access to t
oscillator trimmer is made through the hole in the top of th . . i
can. The TCXO is compensated by an internal temperatur )C_offset b(;]ﬁer transistor TR202. | Re5|s;c]c_)th124, d'Od%
compensated circuit for both low and high temperatures. Witf2202-A and transistor TR202 complete a high-current rapi
no additional compensation, the oscillators will provide 1.5°harge or discharge path for capacitors C210-C212. As the er-

PPM stability from -30-degrees Centigrade to +60-degreed’ voltage decreases, TR201, TR202 and CD202-A turn on,
Centigrade. completing a discharge path for C210 to C212. When the error

voltage goes positive, TR201, TR202 and CD212 are turned
off allowing C210 - C212 to charge through R214.

FEEDBACK
BUFFER
1C206

R201 either on or off. This transistor (TR201) controls the

TP20l
CONTROL WOLTAGE
MONITOR

CURRENT
BUFFER
TR201, TR202
£n202
0-127
: 2048

A
R

NTX: 503-515 OR 531~543

NRY : 480-492

1128, 1/128
{(205

|| PRESCALER

Synthesizer

ADDER
[C203-B

) ] When a channel is changed in receive and when changing
_ Synthesizer IC201 contains a programmable reference ogsm transmit to receive, bilateral switches IC204-C, E, B and T
cillator divider ¢-R), phase detector and programmable VCOp gre turned on for 4 milliseconds. When changing from re-

dividers ¢N, +A). The reference frequency, 12.8 MHz, from ceive to transmit, IC204-C, E, B and D are turned on for 10
the reference oscillator, is divided by a fixed integer number tg,ijiseconds.

obtain a 6.25 kHz or a 5 kHz channel reference for the synthe-

sizer. This divide value can be changed by PROM progrand— i

ming. The internal phase detector compares the output of t op Filter

reference divider with the output of the interbglA counter. ) ) )

TheN, A counter receives as an input the VCO frequency di- T he loop-filter consists of resistors R216 through R218 and
when the phases differ and a constant output voltage, when tlfe204 is controlled by 9-Volt SYNTH BANDWIDTH pulse.

phase-detector inputs compare in frequency and phase. When the SYNTH BANDWIDTH pulse is present, the bilat-
eral switch shorts out the low-pass filter, greatly increasing the

If a phase error is detected, an error voltage is develope@dop bandwidth to achieve the 4-millisecond channel acquisi-
and applied to the VCO DC offset buffer, high current buffergion time required for dual priority scan. The low-pass filter re-
and loop filter to reset the VCO frequency. The count of thenoves noise and other extraneous signals internal to the
+N, +A counters is controlled by the frequency data receivedynthesizer chips. The output of the filter is applied to the vari-
on theSYNTH CLOCK andSYNTH DATA lines from the caps in the transmit and receive VCO’s to adjust and maintain
microcomputer. When a different channel is selected, or whethe \VCO frequency.

Figure 1 - Synthesizer Block Diagram
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The use of two VCO's allows rapid independent selecwhere it is divided down to 6.25 kHz by an internhl, ~A
tion of transmit and receive frequencies across the frequencpunter and compared in frequency and phase with the di-
split. vided-down frequency from the reference oscillator. The re-
sult of this comparison is the error voltage used to maintain
frequency lock. TheN, +A counter is controlled by data re-
ceived from the microcomputer. Depending on the operating
The receiver VCO consists of low-noise, silicon, JFETfrequency, the DC voltage at TP201 should be within the

oscillator transistor, TR241, followed by high-gain buffer "aN9€ 3.510 7.5 Vdc when the PLL is locked.
transistor TR242. Transistor TR242 prevents external load-

ing and provides power gain. The VCO is a Collpoitts oscilLock Detect

lator circuit with the various varactors, capacitors and a
high-Q resonator coil forming the tank circuit.

Receiver Voltage Controlled Oscillator

The lock detect circuit consists of comparator 1C207, di-
odes CD204 and CD205 and reference oscillator mute

The VCO is switched ON and Off under the control ofswitch transistor TR203. It is used to quickly synchronize
the T/R line. When thel/R line is high the Receive VCO is the phase relation of the divided-down VCO frequency and
turned on (Transistor TR243 is on). Oscillator output is typithe reference oscillator if the loop loses lock. It also provides
cally 0 dBm. The output is applied to the feedback buffer for fast lock detect signal to the microcomputer to turn to the
VCO frequency control and as the receive injection fre-out-of-lock indicator. If a large change in frequency is re-
guency to the receiver first mixer through Local Oscillatorquired, the ramp capacitor output (C) of the synthesizer may
buffers on the receive board. The receive VCO also usesiacrease positive Lock Detect (LD) line from the synthesizer.
high-Q resonator to achieve superior noise performance. THehus, transistor TR203 disables the reference oscillator and
VCO operates over a frequency range of 384.4-393.9 MHallows the PLL to be brought back to synchronization rap-
The VCO voltage need only be set once at the highest frédly.
guency of the band split, after which it will operate over the

i o . If a large error exists, the LD positive lead from the syn-
entire split with no more tuning.

thesizer will carry negative spikes to the microcomputer.
Transistor TR203 is turned on, preventing reference oscilla-
tor muting.

The transmit VCO is basically the same as the receiv ; ;
: )Eoop Modulation Adjust
VCO, except it operates at 403-412.5 MHz or 425.5-43
MHz , depending on the board segment selected. The varac-

| . . : The loop modulation adjustment circuit automatically
tors in conjunction with the frequency segment selectOé

. L . ets the loop modulation level applied to the equalizer IC202
(transistor TR2301 and bandswitching diodes CD277 an nd 1C203 through loop modulation adjust RV201. The loop

CD278) provide a voItagg-controIIed adjust'ment range th%odulation adjust modulation circuits consists of transistors
extends across the entire frequency split. VCO controi-R2304, and TR2305 and resistors R238, R2001, R2005

switch TR273 turns the transmit VCO on when/R line is low., . 4 =201, The loop modulation level is controlled by turn-

The TX frequencies are then doubled in the exciter t0 80§y yransistor switch TR230 on or off to include attenuators
825 and 851-870 MHz. R238, R2001 and R2005 in the circuit. Resistors R238,
R2001 and R2005 form an adjustable voltage divider to
change the loop modulation level as required. Table 1 also
identifies the resistor (if applicable) used for each frequency
The buffered output of the receive VCO and transmitsegment.

VCO from buffer transistors TR242 and TR247 respectively,

are supplied to the feedback buffer IC206. The bufferegtrequency Seament Selector

VCO output also provides receive or transmit injection drive.

Transmit Voltage Controlled Oscillator

Feedback Buffer

The frequency-segment selector switches capacitance in
and out of the transmit and receive VCO tank circuits to se-
lect the frequency segment containing the selected channel.

The dual Modulus prescaler completes the PLL feedbackhe frequency segment selector consists of transistor
path from the synthesizer to loop-filter, to the VCO’s andTR2301, and diodes CD277 and CD278 and operates under
feedback buffers and then back to the synthesizer througi®ntrol of the microcomputer. Capacitors €289, C292 and
the prescaler. The prescaler divides the VCO frequency Hy2710 are selected or deselected for operation in a given
128 or 129 under control ® CONT from the synthesizer. Seégment. Table 2 identifies the circuit conditions existing for
The output of the prescaler is applied to the synthesizé€election of each segment and the capacitor used.

Dual Modulus Prescaler

Reverse bias to turn off the band switching diodes are pratst Mixer
vided by the +8 \Volts filtered supply through resistor R2303.
ForWard biaS for the diOdeS a.nd current for the SWitChing tran- RF from the receive front_end and injection frequency/vo't_

sistors is provided by the +8 Volts supply through resistorgge from the multiplier stage are mixed together at Z421. This
R2301 and R2302. When segment 1 is selected, transist@ifixture of RF and Injection frequencies is applied through ca-
TR2301 is turned on. In the transmit VCO diodes CD277 an@acitor C420 to the base of transistor TR421. Transistor TR421
CD278 are turned on. Capacitors C289 and C2710 are cOprovides high power gain for the mixer stage. The difference
nected to ground by CD277 and CD278. between the RF and the injection frequency produces an 82.2
MHz first IF output on the collector of TR421. The 82.2 MHz
first IF output signal is coupled from the collector of TR421
through an impedance matching network consisting of 2422,
capacitor C424, resistor R425, inductor L401, capacitor C430
and an attenuator pad consisting of resistors R428 through

RECEIVE CIRCUIT

Table 1 - Frequency Segment Selection

Segment | Frequency Split |  Synth Band 1 Grounded R430 to connector J501, Pin 1. Connector J501 connects to
(MHz) (Input TR2301) Modulation P501 located on the System Control Logic/IF/Audio Board
Resistor CMF-138.
1 806-825 1 R238 Circuit analysis for the receive circuit continues in
] Maintenance Manual LBI-39072, System Control
2 851-870 0 R2005 Logic/IF/Audio Board, CMF-138. Maintenance Manual
LBI-39072 continues with thelst IF, 2nd Mixer and 2nd IF
. . and Detector.
Table 2- Capacitor Selection
Segment| Frequency Switch Band Switching Grounded 9-VOLT REGULATOR
TR2301 Diodes Capacitors i i i
CD277, CD278 The SWITCHED A+ supplied from J501, Pin 17 is regu-
lated to +9 Vdc by regulator IC481 (3-terminal Regulator). The
1 1 ON €289, C2710 +9 volts regulated output on IC481, Pin 3 is applied to exciter
) 0 OFF None transistors TR151 and TR153 through Tx power switch TR152.

When TX ENBL is high (receive mode), +9V isot ap-

Receiver Front End plied.

The Exciter is energized by when th& ENBL _state is

The RF signal from the antenna is coupled through the 10w, 46 jow by the microprocessor, causing TR152 to conduct

pass filter, antenna switch and dielectric band-pass filter FLAOZ, y 505y the requlated +9 Volts to all exciter stages. A typical

to the input of RF amplifier transistor TR401 (refer to Fig“reemitter voltage for TR151 is 1.5 volts
2). The output of TR401 is coupled through dielectric band- ' '
pass filter FL402 and capacitor C411 to the input of the firs

mixer circuit at Z421. Receive Front End selectivity is pro-EXCITER CIRCUIT

vided by dielectric band pass filters FL401 and FL402.

The Exciter circuit consist of a multiplier circuit (doubler)
and a wide-band amplifier stage operating over a frequency
range of 403.0 to 412.5 MHz and 425.5 MHz to 435.5 MHz
without any tuning (refer to Figure 3). The exciter amplifies the

Receiver RF injection (384.4 - 393.9 MHz) from the syn-approximately 1.0 milliwatt signal from the synthesizer trans-
thesizer VCO is applied to DOUBLER transistor TR461. TheMit VCO to provide 9 milliwatt (typical) drive to the RF power
input level of TR461 is between 0.5 and 1.0 milliwatts. Theamplifier circuit.

output of TR461 is coupled to the input of amplifier transistor 1,6 transmit injection input from the synthesizer transmit

TR462. The output of amplifier TR462 is filtered by dielectricy,cq ig applied to the base circuit of doubler transistor TR151

filter FL403. This filter is tuned to pass frequency in the 768-8through an attenuator pad consisting of resistors R152 thru

787.8'MHz pass band: The output'of FL403 ig cqupled through 53 Supply voltage (+9 Vdc) from TR152 is applied to

capacitor C422 to the input of the first mixer circuit at Z421.  TR151 through a collector feed network consisting of resistor
R168 and Z151. Capacitors C156 and C157 are bypass capaci-
tors.

Receiver Injection
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The output of TR151 drives amplifier transistor TR153  The output of TR153 is coupled to FL151 band pass fil-
through the impedance matching components consisting ¢ér at pass band 806-870 MHz through an attenuator pad
capacitor C168, resistor R162 and the coupling capacitaonsisting of resistors R164 through R166. The output of
C158. Collector voltage +9 Vdc is applied to TR153 through-L151 is coupled to connector J151. Transistor TR153 am-
collector the feed network consisting of resistor R167 anglifies the approximately 1 milliwatt input level to 9 milli-
Z152. Capacitors C159 and C165 are bypass capacitors. watt (typical).
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EXCITER
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TR151

(9 MW TYPICAL)

TX
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(1.0 MW)
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DE-
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A

TXENB

RX 9V

Figure 3 - Exciter Block Diagram
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PARTS LIST LBI-39070A
DUAL COMPARATOR IC207 SYNTHESIZER/RECEIVER/EXCITER BOARD
SYNTHESIZER SECTION
o Moo CMN-358-2
Q Issue 2
- ¥ SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
H ™ eee-CAPACITORS-- C276 Ceramic: 1 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM.
auT 1 ) e IM[+) .__[;'__E" a]__;j c201 NOTE: Parts | Ceramic: 0.047 IF + 10% 25 VDCW, temp coef £ 15%. c2r8 Ceramfcf 8 pF £ 0.5 pF 50 VDCW, temp coef 0+30 PPM.
c202 listed are for | ceramic: 470 pF +5% 50 VDCW, temp coef +350-1000 PPM. c279 Ceramic: 4 pF £ 0.25 pF 50 VDCW, temp coef 0£30 PPM.
IM (-] 1 3 auT 2 l — T c203 ;ﬁ@r?&irto Electrolytic: 220 iF + 20% 10 VDCW. gnzdso Ceramic: 12 pF +5% 50 VDCW, temp coef 0+30 PPM.
IM[+]1 [EJIM -] 2 IM[-] = oy C204 Service Ceramic: 0.047 F + 10% 25 VDCW, temp coef + 15%. c281
GMD 5] 1M [+] 2 r;_ C205 fgf\,tl'gg;;g Ceramic: 0.01 pF + 10% 50 VDCW, temp coef + 15%. c282 Ceramic: 1 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM.
- | Sy C206 parts. Polyester: 0.47 uF +5% 50 VDCW. Cc283 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%.
o, Y c207 Electrolytic: 47 pF + 20% 16 VDCW. and
[ TOP VIEW ] thru C2s4
C209 Cc285 Ceramic: 6 pF + 0.5 pF 50 VDCW, temp coef 0£30 PPM.
» c210 Polypropylene: 1 pF + 10%. C286 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%.
112 of device =hown Cc211 Ceramic: 0.047uF + 10% 25 VDCW, temp coef + 15%. g‘;‘éa
C212 Polypropylene: 0.1 pF5% 50 VDCW. .
Cc213 Ceramic:1000 pF + 10% 50 VDCW, temp coef + 15%. €289 Ceram!c: 7PF+05 pF 50 VDCW, temp coef 0£30 PPM.
C214 Ceramic:1000 pF + 10% 50 VDCW, temp coef + 15%. €293 Ceram!c: 1000 pF £ 10% 50 VDCW, temp coef 15 %.
POSIT|VE VOI—TAGE REG U LATOR |C230 C215 Ceramic:1000 pF + 10% 50 VDCW, temp coef + 15%. 2% Ceramic: 1000 pF + 10% 50 VDCW, temp coef 15 %.
and C2001 Tantalum: 10 pF + 20% 10 VDCW.
o {D Input C216 C2101 Ceramic: 3 pF + 0.25 pF 50 VDCW, temp coef 030 PPM.
I c217 Ceramic: 0.047 uF + 10% 25 VDCW, temp coef 015%. C2304 Ceramic: 0.047 puF + 10% 25 VDCW, temp coef + 15%.
% IJ'I C218 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. C2701 Ceramic: 5 pF + 0.25 pF 50 VDCW, temp coef 030 PPM.
Current | A1 k.~ 77 Pasz Tr gléo c2702 Ceramic: 6 pF + 0.5 pF 50 VDCW, temp coef 0+30 PPM.
Suurce - @ Dutput co21 Ceramic: 0.047 uF + 10% 25 VDCW, temp coef + 15%. C2703 Ceramic: 5 pF £ 0.25 pF 50 VDCW, temp coef 0+30 PPM.
C222 Ceramic: 100 pF £5% 50 VDCW, temp coef 0430 PPM. C2704 Ceramic: 1 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM.
Rz % c223 Ceramic: 680 pF +5% 50 VDCW, temp coef 350-1000 PPM. C2705 Ceramic: 5 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM.
b C224 Tantalum: 10 F + 20% 10 VDCW. C2706 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%.
.y - c225 Tantalum: 4.7 pF + 20% 16 VDCW. DIODES
*~ :I Error €230 Polyester: 0.1 pF 5% 50 VDCW. CD201 Zener: 4.7 V; sim to HITACHI HZM4.7NB.
Amp c231 Electrolytic: 47 uF + 20% 16 VDCW. CD202 fgiggg:efast recovery (2 diodes in series); sim to TOSHIBA
Current | | . Yoltage R, § casz Ceramic:1000 pF  10% 50 VDCW, temp coef +15%. CcD203 Zener: 3.0 V; sim to HITACHI HZK38.
| 21 Lirniter Reference C233 CD204 Silicon: fast recovery (2 diodes in series); sim to TOSHIBA
c234 Electrolytic: 47 pF + 20% 16 VDCW. 1Ss226.
(Top View) | | | o (@ Common c235 Ceramic:1000 pF  10% 50 VDCW, temp coef + 16%. CD205 ?gg‘méﬁgfgf’y (2 diodes with anode Common); sim to
2222 if:;:::fl;)gg i:; i igz//: ;2 zggx temp coef & 15% lChlrjuzt‘.o Silicon: Variable Capacitance Diode; sim to HITACHI HVU351.
C241 Ceramic: 18 pF + 5% 50 VDCW, temp coef -700+120 PPM. CD243
C242 Ceramic: 2 pF + 0.5 pF 50 VDCW, temp coef 0+30 PPM. CD247 Silicon: Schottky Barrier Diode; sim to HITACHI HSU88.
POS'T'VE VOLTAGE REG U LATOR |C481 C244 Ceramic: 4 pF + 0.25 pF 50 VDCW, temp coef -750£120 PPM. CD271 Silicon: fast recovery (2 diodes in series); sim to PANASONIC
ITERY C245 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. W’_\lSSIA‘ . . N
é i Co246 Ceramic: 10 pF + 0.5 pF VDCW, temp coef 0430 PPM. CD272 Silicon: Variable Capacitance Diode; sim to HITACHI HVU202.
and CD273 Silicon: Variable Capacitance Diode; sim to HITACHI HVU351.
Cc247 thru
] C248 Ceramic: 2 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM. CD276
FEYEFSE C249 Ceramic: 1000 pF + 10% 50 VDCW, temp coef £15%. CD277 Silicon: Epitaxial Planer Diode: sim to ROHM 1SS356.
0 YOLTAGE and g”[;’m
= [\ e 250 CD283 Sili : Schottky Barrier Diode; sim to HITACHI HSU88
o L T c251 Ceramic: 6 pF + 0.5 pF 50 VDCW, temp coef 0+30 PPM. flicon: Sehotiky Barrier Diode; sim to :
= T ERROR 4 0 o C252 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. T VARIABLE CAPACITOR------
12 3 AMP o P c253 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. C\ijOl Variable: 10 pF max.
|_| I—I I—I = QuUTPUT C266 Ceramic: 5 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM. 22/202
. E C267 Ceramic: 6 pF + 0.5 pF 50 VDCW, temp coef 0+30 PPM. FILTER
1 0pUT e b4 oo a6 F-+025 - S0VDOM ey cod 130 P, E s
2 GMND Ye €270 Ceramic: 1000_pF.t 10% 50 VDCW, temp coef B N I e INTEGRATED CIRCUITS -
3. OUTPUT o . ! IC201 Synthesizer: CMOS serial input; sim to MOTOROLA
C271 Ceramic: 1 pF + 0.25 pF 50 VDCW, temp coef 030 PPM. MC145159FN.
c272 Ceramic: 2 pF + 0.25 pF 50 VDCW, temp coef 0+30 PPM. 1C202 Linear, Dual OP Amp; sim to MITSUBISHI M5223FP.
CURFENT § C273 Ceramic: 1000 pF + 10% 50 VDCW, tempcoef 15%. 1C203 Linear, Dual OP Amp; sim to NEW JRC NJM3404AM.
LInIT 32‘17 . Ic204 Digital, Bilateral switch: sim to MOTOROLA MC14066BF.
] c215 Ceramic: 15 pF 5% 50 VDCW, temp coef -750+120 PPM. IC205 Prescaler: sim to MOTOROLA MC12022SLAD.
GHD 1C206 RF wide band amplifier: sim to NECUPC1675G.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




LBI-39070A PARTS LIST

SYNTHESIZER/RECEIVER/EXCITER BOARD
SYMBOL | PART NO. DESCRIPTION SYMBOL | PART NO. DESCRIPTION RECEIVER/EXCITER SECTION
) ! . CMN-359
1C207 Linear: Dual Comparator; sim to MITSUBISHI M5233FP. R248 Metal film: 270 ohms +5%,,100 VDCW, 1/10 Watt.
1C230 Linear: Positive Voltage Regulator; sim to PANASONIC R249 Metal film: 18 ohms +5%,,100 VDCW, 1/10 Watt. Issue 2
ANG541. R250 Metal film: 270 ohms 5%, 100 VDCW, 1/10 Watt.
----------- Tolo]| IS Tm— R251 Metal film: 220 ohms +5%, 100 VDCW, 1/10 Watt. SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
L201 Choke Coil: 10 pH + 10%. R260 Metal film: 100 ohms +5%, 100 VDCW, 1/10 Watt. C480 Ceramic: 0.1 mF + 10% 25 VDCW, temp coef + 15%.
L240 Choke Coil: 0.18 uH £ 10%. R270 Metal film: 100K ohms 5%, 100 VDCW, 10 watt. | | [ | CAPACITORS---r-o-veeeme cas1 Tantalum: 22 mE + 20% 16 VDCW.
igil R271 Metal film: 33K ohms +5%, 100 VDCW, 1/10 Watt. C150 NO‘If'E: P?rts listed |Ceramic: 8 pF +5% 50 VDCW, temp coef 060 PPM. cas2 Ceramic: 0.1 mF £ 10% 25 VDCW, temp coef + 15%.
L242 Coil: Dielectric resonator. R272 Metal film: 22K ohms +5%, 100 VDCW, 1/10 Watt. C151 g:‘elzy.c:?rer?e?;gnce Ceramic: 6 pF £ 0.5 pF 50 VDCW, temp coef 0260 PPM. c483 Tantalum: 22 mF + 20% 16 VDCW.
1243 Choke Coil: 0.47 {H  10%, R273 Metal film: 5.6K ohms 5%, 100 VDCW, 1/10 Watt. €152 fService_Sec;ilons Ceramfcf 100 pF i5zﬂ° 50 VDCW, temp coef 0+60 PPM. DIODES
L244 Choke Coil: 0.18 pF + 10%. R274 Metal film: 82K ohms 5%, 100 VDCW, 1/10 Watt. 2153 ;?eirfsrvmea © Ceram?cj 470 pF £5% SO VDCW, temp coef 0260 PP, CD150 Silicon: fast recovery (2 diodes in cathode). sim to
1245 Choke Coil: 33 nH + 10%. R275 Metal film: 6.8K ohms +5%, 100 VDCW, 1/10 Watt. 154 Ceramic: 1000 pF £ 10% 50 VDCW, temp coef + 15%. TOSHIBA 1SS184.
L249 Coil: RF 19 nH + 10%. R276 Metal film: 2.2K ohms +5%, 100 VDCW, 1/10 Watt. C155 Ceramic: 100 pF £5% 50 VDCW, temp coef 0260 PPM. CcD421 Silicon: fast recovery (2 diodes in cathode). sim to
270 Choke Coil: 0,18 H + 10%. R278 Metal film: 150 ohms +5%, 100 VDCW, 1/10 Wiatt. C157 Ceram!c: 1000 pF + 10% 50 VDCW, temp coef + 15%. TOSHIBA 1SS181.
and R279 Metal film: 5.6K ohms 5%, 100 VDCW, 1/10 Watt. €158 Ceramic: 10 pF + 0.5 pF 50 VDCW, temp coef 060 PPM. FILTER
L271 R280 Metal film: 1.5K ohms 5%, 100 VDCW, 1/10 Watt. C160 Ceramic: 22 pF +5% 50 VDCW, temp coef 060 PPM. FL151 RF B.PE Pass band 806 to 870 Mhz.
L272 Coil: Dielectric resonator. R281 Metal film: 150 ohms 5%, 100 VDCW, 1/10 Watt. C161 Ceramic: 100 pF 5% 50 VDCW, temp coef 060 PPM EL401 Dielectric RE Eilter.
L273 Choke Coil: 0.47 pH * 10%. R282 Metal film: 10K ohms +5%, 100 VDCW, 1/10 Watt. C162 Ceramic: 15 pF +5% 50 VDCW, temp coef 060 PPM. EL402 Dielectric RE Eilter.
L274 Choke Coil: 0.18 pH + 10%. R283 Metal film: 56K ohms +5%, 100 VDCW, 1/10 Watt. C163 Ceramic: 100 pF +5% 50 VDCW, temp coef 0+60 PPM. FL403 RF B.PF Pass band 768 to 788 MHz. : 2-POLE.
L275 Choke Coil: 33 nH + 10%. R284 Metal film: 220 ohms 5%, 100 VDCW, 1/10 Watt. Cle4 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. | | | | INTEGRATED CIRCUITSommme
L276 Choke Coil: 0.18 pH + 10%. R285 Metal film: 270 ohms 5%, 100 VDCW, 1/10 Watt. énl%5 Icas1 Linear: Positive Voltage Regulator; sim to NEC pPC2409HF.
L279 Choke Coil: 33 nH + 10%. R286 Metal film: 18 ohms +5%, 100 VDCW, 1/10 Watt. C166 Tantalum: 22 mF + 20% 16 VDCW. JACKS
+280 Coll: RF 19 nf = 10%. R287 Metal film: 270 ohms £5%, 100 VDCW, 1/10 Watt. c167 Ceramic: 100 pF 5% 50 VDCW, temp coef 0460 PPM. J151 Connector: RF.
L8t Coll: RF 4.7 uH = 10%. R288 Metal film: 100 ohms 5%, 50 VDCW, 1/16 Watt. c168 Ceramic: 4 pF + 0.25 pF 50 VDCW, temp coef 0250 PPM. J401 Connector: RF.
RESISTORS R289 Metal film: 100K ohms 5%, 50 VDCW, 1/16 Watt. C169 Ceramic: 5 pF % 0.25 pF 50 VDCW, temp coef 0+60 PPM. J501 Connector: 30 pins.

R201 Metal film: 10K ohms +5%, 50 VDCW, 1/16 Watt. R294 Metal film: 10K ohms +5%, 100 VDCW, 1/10 Watt. c401 Ceramic: 100 pF 5% 50 VDCW, temp coef0+60PPM. | | | folo [ IK- M—
R202 Metal film: 22 ohms 5%, 100 VDCW, 1/10 Watt. R2001 Metal film: 27K ohms +5%, 50 VDCW, 1/16 Watt. c402 Ceramic: 100 pF 5% 50 VDCW, temp coef 0£60 PPM. L150 Coil: RF 22 nh + 10%.
R203 Metal film: 150K ohms 5%, 50 VDCW, 1/16 Wat. R2005 Metal film: 100K ohms 5%, 50 VDCW, 1/16 Watt. c403 Ceramic: 100 pF 5% 50 VDCW, temp coef 0£60 PPM. L157 Coil: RF 10 nh + 10%.
R204 Metal film: 470K ohms 5%, 50 VDCW, 1/16 Wat. R2008 Metal film: 330 ohms +5%, 50 VDCW, 1/16 Watt. c404 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. 1401 Coil: RF.
R205 Metal film: 150K ohms +5%, 100 VDCW, 1/10 Watt. R2011 Metal film: 1M ohms 5%, 50 VDCW, 1/16 Wat. c405 Ceramic: 100 pF 5% 50 VDCW, temp coef 0£60 PPM. 1402 Coil: 10 H + 20%.
R206 Metal film: 2.2K ohms 5%, 50 VDCW, 1/16 Wat. R2012 Metal film: 100K ohms 5%, 50 VDCW, 1/16 Watt. 406 Ceramic: 100 pF 5% 50 VDCW, temp coef 0£60 PPM. L460 Coil: RF 22 nh + 10%.
o e e o g comic ooy smeavoonmtosmons || || resaros e
R209 Metal filn: 100 ohms 5%, 50 VDCW, 1/16 Wat. ~303 Vel ﬁlm: i ohm; +5;/0 100 VDC\'N 110 W-an C408 Ceram!ci 220 pF +5% 50 VDCW, temp coef 0+60 PPM. R150 Metal fi|m 1k ohms +5% 100 VDCW, 1/10 Watt.
R210 Metal film: 470K ohms £5%, 50 VDCW, /16 Wt 2310 Vol ﬁlmj 1'5K ohme :5 " '50 voow ]:llG Watt : C409 Ceramfc: 1pF+ 0-25 pF 50 VDCW, temp coef 0+250 PPM. R151 Metal f?lm: 470 ohms +5% 50 VDCW, 1/16 Watt.
Ro11 Metal film: 100K ohms £5%. 50 VDCW, 1/16 Watt o3l vl mm: 30K onme :5%’ o VDCW' 116 Watt' C410 Ceramfc: 220 pF +5% 50 VDCW, temp coef 060 PPM. R152 Metal film: 12 ohms +5% 50 VDCW, 1/16 Watt.

o o =7 ' : c411 Ceramic: 5 pF + 0.25 pF 50 VDCW, temp coef 0+60 PPM. R153 Metal film: 470 ohms +5% 50 VDCW, 1/16 Watt.
222 mz::: 2:: Zsooh?r;ms +5%, 200 VDCW, 1/4 Watt. Ei:gi m::: 2:: 2225,:2:‘:/053 (\),\ézcwwi/lll;(\)/v\g:n' catz Ceramicf 3 pF O.SOpF 50 VDCW, temp coef 01::20 PPM. R154 Metal f?lm: 2:2K ohms £5% 50 VDCW. 1/16 Wat.
R215 Metal film: 10K ohms +5% 100 VDCW, 1/10 Watt. RV201 Variable: éOK ohms :250/'0 1/10 Wat{ ' €420 Ceramfcj 100 pF 5% 50 VDCW, temp coef 0£60 PP R155 Metal fflm: 2:2K ohms £5% 50 VDCW, 1/16 Wat.
R216 Metal film: 150K ohms 5%, 50 VDCW, 1/16 Wt : - ______ %’ERMINALl _________ C422 Ceramfc: 3 pF +0.25 pF 50 VDCW, temp coef 0120 PPM. R156 Metal fflm: 220 ohms 5% 50 VDCW, 1/16 Watt.
R217 Metal film: 6.8K ohms 6%, 50 VDOW, 1/16 Watt, P22 st Tormina C424 Ceram!c: 3 pF +0.25 pF 50 VDCW, temp coef OtGOOPF’M- R157 Metal film: 3.3K ohms +5% 50 VDCW, 1/16 Watt.
Ro18 Metal film: 3.3K ofms +5%. 50 VDGW. 1/16 Watt. : C425 Ceram!C- 1000 pF + 10% 50 VDCW, temp coef + 15%. R158 Metal film: 100 ohms 5% 50 VDCW, 1/16 Watt.

) ! S | | I I e TRANSISTORS----------- C426 Ceramic: 100 pF +5% 50 VDCW, temp coef 0+60 PPM. R159 Metal film: 220 ohms +5% 100 VDCW, 1/10 Watt.
R219 Metal film: 15 ohms 5%, 50 VDCW, 1/16 Watt. TR201 Silicon, PNP: sim to NEC 2SB624(BV3). ca28 Ceramic: 1000 pF  10% 50 VDCW, temp coef + 15%. R160 Metal film: 1K ohms +5% 50 VDCW, 1/16 Watt.
R0 Metal film: 10K ohms 5%, 50 VDCW, 1/16 Wt ans caz9 Cerarmic: 220 pF +5% 50 VDCW, terp coef 0£60 PPM. R161 Metal fim: 5.6K ohms £5% 50 VDCW, 1/16 Watt.
R224 TR203 Silicon, NPN: sim to PANASONIC XP1211. C430 Ceramic: 0.01 mF + 10% 50 VDCW, temp coef + 15%. R162 Metal film: 10 ohms +5% 50 VDCW, 1/16 Watt.
R225 Metal film: 47 ohms +5%, 100 VDCW, 1/10 Watt. TR230 Silicon, NPN: sim to NEC 2SDS96(DV3). C460 Ceramic: 100 pF 5% 50 VDCW, temp coef 0£60 PPM. R163 Metal film: 10 ohms +5% 50 VDCW, 1/16 Watt.
R226 Metal film: 0 ohm. TR241 Silicon, NPN: sim to HITACHI 25C4591. C461 Ceramic: 100 pF 5% 50 VDCW, temp coef 0£60 PPM. R164 Metal film: 12 ohms +5% 50 VDCW, 1/16 Watt.
R228 Metal film: 220K ohms +5%, 50 VDCW, 1/16 Watt. TR242 Silicon, NPN: sim to NEC 25C3356. C462 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. R165 Metal film: 470 ohms +5% 50 VDCW, 1/16 Watt.
R229 Metal film: 39K ohms 5%, 50 VDCW, 1/16 Watt. TR243 Silicon, NPN: sim to PANASONIC UN5216. C463 Ceramic: 5 pF + 0.5 pF 50 VDCW, temp coef 0+60 PPM. R166 Metal film: 470 ohms +5% 50 VDCW, 1/16 Watt.
R230 Metal film: 6.8K ohms 5%, 50 VDCW, 1/16 Watt. TR271 Silicon, NPN: sim to HITACHI 2SC4501. C464 Ceramic: 100 pF +5% 50 VDCW, temp coef 0+60 PPM. R167 Metal film: 47 ohms +5% 100 VDCW, 1/10 Watt.
R231 Metal film: 22K ohms 5%, 50 VDCW, 1/16 Watt. TR272 Silicon, NPN: sim to NEC 2SC3356. C465 Ceramic: 470 pF +5% 50 VDCW, temp coef 0+60 PPM. R168 Metal film: 100 ohms +5% 100 VDCW, 1/10 Wait.
R232 Metal film: 1.5K ohms +5%, 50 VDCW, 1/16 Watt. TR273 Silicon, NPN: sim to PANASONIC XP1216. C466 Ceram?c: 100 pF +5% 50 VDCW, temp coef 0+60 PPM. R169 Metal film: 0 ohms.
R233 Metal film: 22K ohms 5%, 50 VDCW, 1/16 Watt. TR274 Silicon, NPN: sim to NEC 2SC3356. C4a67 Ceramic: 4 pF + 0.25 pF 50 VDCW, temp coef 0+60 PPM. R401 Metal film: 1.5K ohms +5% 50 VDCW, 1/16 Watt.
R234 Metal film: 100K ohms +5%, 50 VDCW, 1/16 Watt. TR2301 Silicon, NPN: sim to PANASONIC XP1216. C468 Ceramic: 10 pF + 0.5 pF 50 VDCW, temp coef 0+60 PPM. R402 Metal film: 3.3K ohms +5% 50 VDCW, 1/16 Watt.

T ic: 0 TTeey
:nzjs Metal film: 10K ohms 5%, 50 VDCW, 1/16 Watt. TR2304 Silicon, NPN: sim to PANASONIC UN5216. C469 Ceramfc: 15 pF £5 /Z 50 VDCW, temp coef 0+60 PPM. R403 Metal f?ImA 100 ohms +5% 50 VDCW, 1/16 Watt.
R236 and C471 Ceramfc. 100 pF +5% 50 VDCW, temp coef 0+60 PPM. R404 Metal film: 0 ohms.
R238 Metal film: 180K ohms +5%, 100 VDCW, 1/10 Watt. TR2305 cara Ceramic: 6 pF £ 0.5 pF 50 VDCW, temp coef 0+60 PPM. R405 Metal film: 150 ohms +5% 50 VDCW, 1/16 Watt

. ! S e | N e ——— CRYSTAL--------- C473 Ceramic: 100 pF +5% 50 VDCW, temp coef 0+60 PPM. R406 Metal film: 33 ohms +5% 50 VDCW, 1/16 Watt.
R240 Metal film: 2.2K ohms £5%, 100 VDCW, 1/10 Walt. XU201 Reference Oscillator unit: 12.8MHz 1.5 PPM. C474 Ceramic: 33 pF +5% 50 VDCW, temp coef 060 PPM. R407 Metal film: 150 ohms 5% 50 VDCW, 1/16 Watt.
R241 Metal filmi 6.8K ohms 152/0, 100 VDCW, 1/10 Watt. c475 Ceramic: 1000 pF  10% 50 VDCW, temp coef 15%. R0 Metal fim: 0 ohms.
222421 mz::: ::: E'ZZOK;K'S;;'lt%OVVD[Z:CV\\’,\"’JitOV\\:\; ?tn C476 Cerame: 100 pF +5% 50 VDCW, temp coef 0+60 PPM. R421 Metal film: 220 ohms 5% 50 VDCW, 1/16 Watt.
R4S Metal film: 5.6K ohms £5%, 100 VDCW, 1/10 Wat, Car7 Ceramic: 1000 pF + 10% 50 VDCW, temp coef + 15%. R422 Metal film: 1.5K ohms 5% 50 VDCW, 1/16 Watt.
R246 Metal film: 1.5K ohms +5%, 100 VDCW, 1/10 Watt.
R247 Metal film: 120 ohms +5%, 100 VDCW, 1/10 Watt.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



PARTS LIST

LBI-39070A

SYMBOL PART NO. DESCRIPTION

R423 Metal film: 2.2K ohms +5% 50 VDCW, 1/16 Watt.
R424 Metal film: 2.2K ohms +5% 50 VDCW, 1/16 Watt.
R425 Metal film: 0 ohms.

R427 Metal film: 100 ohms +5% 100 VDCW, 1/10 Watt.
R428 Metal film: 100 ohms +5% 50 VDCW, 1/16 Watt.
R429 Metal film: 68 ohms +5% 50 VDCW, 1/16 Watt.
R430 Metal film: 100 ohms +5% 50 VDCW, 1/16 Watt.
R460 Metal film: 470 ohms +5% 50 VDCW, 1/16 Watt.
R461 Metal film: 12 ohms +5% 50 VDCW, 1/16 Watt.
R462 Metal film: 470 ohms +5% 50 VDCW, 1/16 Watt.
R463 Metal film: 2.2K ohms +5% 50 VDCW, 1/16 Watt.
R464 Metal film: 2.2K ohms +5% 50 VDCW, 1/16 Watt.
R465 Metal film: 100 ohms +5% 50 VDCW, 1/16 Watt.
R466 Metal film: 220 ohms +5% 50 VDCW, 1/16 Watt.
R467 Metal film: 1K ohms +5% 50 VDCW, 1/16 Watt.
R468 Metal film: 5.6K ohms +5% 50 VDCW, 1/16 Watt.
R469 Metal film: 10 ohms +5% 50 VDCW, 1/16 Watt.
R470 Metal film: 10 ohms +5% 50 VDCW, 1/16 Watt.
R471 Metal film: 18 ohms +5% 50 VDCW, 1/16 Watt.
R472 Metal film: 270 ohms +5% 50 VDCW, 1/16 Watt.
R473 Metal film: 270 ohms +5% 50 VDCW, 1/16 Watt.
R474 Metal film: 47 ohms +5% 100 VDCW, 1/10 Watt.
R475 Metal film: 68 ohms +5% 100 VDCW, 1/10 Watt.
R480 Metal film: 100K ohms +5% 50 VDCW, 1/16 Watt.
R498 Metal film: 0 ohms.

and

R499

-------------- TRANSISTORS-------------

TR151 Silicon, NPN; sim to NEC 2SC3356.

TR152 Silicon, PNP; sim to NEC 2SB624.

TR153 Silicon, NPN; sim to NEC 2SC3357.

TR401 Silicon, NPN; sim to NEC 2SC3356.

TR421 Silicon, NPN; sim to NEC 2SC3357.

TR422 Silicon, NPN; sim to NEC 2SD596.

TR461 Silicon, NPN; sim to NEC 2SC3356.

LTR462 Silicon, NPN; sim to NEC 2SC3357,
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SCHEMATIC DIAGRAM
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R220 A7 7 4T » TR201 1000 HVU351 HVU381
10K #R206 o+ L P
( REF 0SC ) ok F.S 258624 IC204E
MUTE ouT 2.2K I
PRESCALER EEEDBACK BUFFER #CD203 cz10
l " HZK3B 1
(_SINIH_QLQQK_) LOC| PI/\.II
SR OUT #C216 -L #C217 -L #C219 -L #C221 -L
)? )I( 1000p 0.047 u 1000p J/; 0047 uJ/;
% 7l 3] 2
#6214
CSYNTH DATE™) o - 12 |oata NC_SW 60p VCC .
FIN Hout INF—}
10K 3 #R226 RC220
13 MC 0 GND 1000 oo
Raz 10K #R224 #C215 1 41C206 (1110w}
10K 1000p | #G2101 #R225  #R227 FEEEG
) HC205 1wy
MC12022SLAD ( )
R228
220K
LOCK DETECT
LD o84V LOCKED FREQ CONTROL TX VCO BUFFERS
18l REF 0OSC | 23vI18V
o #CD204 - - # S [E #caro I — D
100p l 188226 M | EFTD) | 10000 ] :‘gggg I #2273 )| E#Ri‘!‘r R279 I qgggg I r—
u
#R231 EZ #R233 U |#L270 #R275 047 £, (L1100 L #R263 . ] #c2708 #C2704 220
20l cris 2, T~ “emB| 22k #CD205 4270 35572 [016 s 6ok [ T35 F 66K i 1000p 1 (1710W)
R229 LEAS z 185181 100K 1110w #oors #cpron  (1110W)Q 2504591 1000p #oasT
( ) 1000,
S +.1771C207A #R234 (1110W) in 5 Lo72 #C281 p
#0223 M5233FP t it = PR ke
530 stz 100K #CD271 #CZT1 T12p ¥TR272 #L280 1= H
" L 1 #c2t0
R230 VSS  VSS' 2 10K 3 32V LOCKED MATSSA T1p L #cars i #c287 25035 o
6.8K —77]”—167]”— X 1y #R2T1 P #CD2T2 15;:: é)g}jz)t s | T —2 T #czss 28C3356 I#czvos Iu:z'ros
3 33K WC2T2 = 4 #C280 : 1000
% (130w TNHVU vy et 2p 1#L274 #R2mT p #Egsm
01 |C207B #FL204B 2p 202 #CD273 E L ST [
#R274 #c273 | HVU3S1 Cv202  (1110W] | | 7 #R280 150 (1i1ow) 7 270 270
MC145159FN RaT: heat T T 10p HsUss 4RITE 7 {1110W) (1110w} (1110w}
. )
eroegy (1110w — 8.3y 1110w
MODLEVEL CONTROL (TL¥c0 ( 14 ” #2719l Mav 1“,10\,.”( )
car4 04w 31
TP202 1000p | #R273 L LYY | #cars R282
? #FL204C %001 C224 W 39K Tep
* J 10 v W w -
( m;;;; } f s Thoso (1110w) #CD2T5  HCD276 s
T #R2001 HVU3S1 HVU351
27K |
1
#C209 #2710
#R2005 L + ]
#h2%E 12K P 0 H
| Do (1110W) a5 1
11 27K = TRz304 sl 55, #R288 S o7 AODR2TT
r Ra39e RV201 = (100 ) 100K 18§ #cz202 L, 8v REGULATOR 8Y REGULATOR/FILTER
#TR2305 | 0K 02 BAND CONTROL 356 0 :
UN5216 T #R289 §cpzre | #L276 D! 1C230 €
100k § 1SS 0.18» ARi6541 #TR230
= 356 BFL204F p
= 5 ooy 250588 sy
B 1 IN  ouT Py o—1 -
1 GND 4 235 L Lecosa
40298 2 10.047-:
#R2310 1000p e
_#FL20ap 16K (e, ”
. .
J‘132301 d gﬁs
I g #0232 I
XP1216 1000p #C233

NOTE

# IDENTIFIES CHIP COMPONENTS (EXAMPLE, #R234) WHICH ARE LOCATED ON SOLDER SIDE OF PWB.
ALL RESISTORS ARE 1/16 WATT UNLESS OTHERWISE SPECIFIE
RESISTOR VALUES IN N0 UNLESS FOLLOWED BY MULTIPLIER K DR M
CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER p OR 1
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER n OR #

ORION 800 MHz
SYNTHESIZER

(DDO1-CMN-358)

WITH A 10Me

DC VOLTAGE READINGS
ALL VOLTAGES ARE TYPICAL. VOLTAGES ARE MEASURED
OHM PER VOLT METER. REFERENCE TO GROUND.

g
VOLTAGE READINGS ARE TAKEN WITH THE TRANSMITTER

UNKEYED /KEYED. EX 45 {(UNKEYED) /

65 (KEYED).
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SCHEMATIC DIAGRAM

LBI-39070A

1st MIXER
_RF AMP R420 R425
0 0 c430
C408  C410 C424 0.01 u Rggg
220p 220p B.PF 3p L
— L T I I c411 za21 TR421 )
2eo1 Z405 5p aqy  25C335%7 kv
|| || .
2401 FL401 1 Flaoz —— ) L
Z404 c422 (1:6%0 ! R‘%? Ca27 R430
C409 3p p 0
1p R407 P P 100
33K 150 c425
R bk 00 [T 2o
' R403 C403 R4[§14 426 [6aV IZQOP I‘lOOOp
100  100p oy 1190w cazs 100p
RX 9V Op R422 R423 R427
c402 C405 l l l 15K 22K 100
4 c407 0.06 £ 7.5V 1710w
100p 100p 100 { 8.9V
B.P.F l P (rRxov )
TR422
R169 C405 250596
R 100 LRF 0.5/8.1V Iy
iy o D
P 12 CD421 L o0 o0&
It FL151 FL403 155181 R424 I |
22K 3__l_{3 o——F
R473 ——— ! I
R168 5‘985 R;://g 270 (XN ) I 0—0
470 I
+OV ® : SYNTH _CLOCK
: o— SYNTH__DATA
Nl O O SYNTH__BAND1
1 |
Nt O O SYNTH BAND2
R467 Ne, O O—) SYNTH _BANDS
1K RF TYPE
R463
cree B ik DOUBLER _ 23k 22K DOUBLER AMP 0 O SYNTH _BANDA
73 — o
S o R480 1 0 O TX_MOD
f 5.6K 01468 f P 4 casr 100K 1 |
TR153 ci138 RiG2 = TR151 f TR461 R469 c14§;3 56K TR462 T 4p 1 0 O— BAND WIDTH
25C3356 I
4157 'l 25cs857 10 10 25C3366 4'2\’4( G0 T Soon S g4V R , 0 o LOCK_DET
c160 ‘ L """ e ' 0 0
22p +— & C463 €465 6p | |
5p  R464 37v | 470p c476 I O O TR DPTT
R159 C159 2151 R151 R447602 2.2k 1 Z461 100p X |
|2 op ] R156 SN SN BN rass [ 7.9V C=as ) —0 O——(SYNTH ENABLE )
c475 7.1V ca77 115 16
C157 7.3v R152 R461 casd 220 1000p 1000p L o]
1000p ’ R158 12 12 100p c474 7—7[ 7—7[ - 5T -
100 o 33 9.0V REGULATOR
R168 R153 R460 C456
R465 PS THROUGH VIEW
L157 c156 100 470 470 485 R475 700 R474 ( )
o 1110w 68 P carn | 47 IC481
10n c1oe TR152 1710w Toop |1710W LPC2409AHF
1000p p
8.0V 25B624 8oV
YTV TN . —
R157 L402
—=C155 7 33K 002787V l _L 100 i C481 _L L
N s ) 100 c1e7 L 1 car3 a1
v — ;L i B I e X e ;[ ],_ l
_ B—(_TCEne )
?335’ T ?Qé?& ! c166 8.1/8.9Y R150  CD150-2 c461 C462 c483 c482 c480
l ]; 22 4 RX_INJ 1K 155184 100p 1000p 220 01w 014
1710w
C154 TX_INJ +9V
1000p

NOTE

ALL RESISTOR ARE 1/16 WATT UNLESS OTHERWISE SPECIFIED.
RESISTOR VALUES IN (0 UNLESS FOLLOWED BY MULTIPLIER K.
CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER v OR p.
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER n OR u

ORION 800 MHz
RECEIVER/EXCITER

(DD0O-CMN-358-1)
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