ADDENDUM NUMBER 2 TO MAINTENANCE MANUAL

LBI-38673J
Refer to ECO#20043005

GENERAL

This addendum documents a change to the RX Front End Module (19D902782G3, G4, & G7) Maintenance
Manual. Torque specification changed from 20 in-lbs. to 12.5 + 2.50 in-1bs.

CHANGES

On page 6, update drawing 19D902782 with revision 10.
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TORQUE SCREWS, ITEMS 6 AND 7, TO 15.5 *1.3 INCH POUNDS.
TORQUE SCREWS, ITEM 11 , TO 12.50 + 2.50 INCH POUNDS.

MARK AS SHOWN WITH APPLICABLE GROUP NUMBER PER 19A700154P10.

FORM ITEM 9 AROUND BNC CONNECTOR BEFORE ASSEMBLY
OF COMPONENT BOARD (ITEM 37) WITH ITEM

(19D902782, Rev. 10)

M/A-COM Wireless Systems

221 Jefferson Ridge Parkway

Lynchburg, Virginia 24501

(Outside USA, 434-385-2400) Toll Free 800-528-7711

Www.macom-wireless.com Printed in U.S.A.
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Receiver Front End Board

19D904768, Sh. 1, Rev. 8
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450-470 MHZ

450-470 MHZ

425-450 MHZ

COMPONENT SPLIT (G450) SPLIT (G455) SPLIT (G425)
A A A

ce2 12pf lep?f 12pf
c4 8.2pf B8.2pf 100pf
&3) 12pf 12pf 12pf
Ccé 82pf 82pf 100p+f
c? 12pf 12pf 5.6pf
cs 22pf 22pF 120pF
CS 10pf 10pf 12pf
C10 6.8pf 6.8pf 15pf
Cct1 8.2pf 8.2pf 18pf
cte 10pf 10pf 1S5pf
C13 10pf 10p¥f 1 0pf
Cl4 3.9pf 3.9pf 3.3pf
ClS 6.8pf 6.8pf 220pf
Cl6 3.9pf 3.9pf 3.3pf
ct? 4.7pf 4.7pf 220pf
cie 3.9pf 3.9pf 3.3pf
FL1 HELICAL FILTER | HELICAL FILTER | HELICAL FILTER
Ll HELICAL COIL HELICAL COIL HELICAL COIL
Le HELICAL COIL HELICAL COIL HELICAL COIL
L3 HELICAL COIL HELICAL COIL HELICAL COIL
L4 HELICAL COIL HELICAL COIL HELICAL COIL
LS HELICAL COIL HELICAL COIL HELICAL COIL
L6 15nH 15nH 15nH
L8 33nH 33nH 33nH
LS 22nH 22nH 15nH
L1t 12nH 12nH 22nH
L13 27nH 27nH 39nH
L4 18nH 18nH 10nH
L15 33nH 33nH 10nH
L1B 22nH 22nH 12nH
L17 22nH 22nH 12nH
L18 10nH 10nH 15nH
L19 12nH 12nH 15nH
RS 10 OHMS 10 OHMS 0 OHMS
R6 390 OHMS 390 OHMS NOT USED
R14 18 OHMS 10 OHMS 27 OHMS
R35 0 OHMS 0 OHMS 27 OHMS
R36 NOT USED NOT USED NOT USED

Receiver Front End Board

19D904768, Sh. 2, Rev. 8
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GENERAL

This addendum adds a production change to Receiver Front End Module Maintenance
Manual 19D902782G3, G4, and G7.

On page 4, add the following to the list of production changes:
REV. C —RECEIVER FRONT END BOARD 19D902490G4

To improve pass rate during conversion loss test and to replace obsol ete part, inductor L19
was changed from 15mH inductor (19A705470P3) to a 12mH (19A705470P2) inductor.

Replace schematics 19D904768, Sh. 1, Rev. 7 on page 8 and 9 of the manual with revision 8
(see page 1 and 2).

Electronics
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RECEIVER FRONT END MODULE
19D902782G3, G4, & G7

CIRCUIT ANALYSIS
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DESCRIPTION

The Receiver Front End (RXFE) Module amplifies
and converts the RF signal to the first IF signal of 21.4
MHz. This is a down conversion process using low side
(G3, G4) or high side (G7) injection. The RXFE module
is powered by a regulated 12 volts. The RXFE printed
wiring board contains the following functional circuits:

® Preselector Filter

® Preamplifier

tyco

Electronics

Image Rejection Filter
Injection Amplifier
Injection Filter

Double Balanced Mixer

Fault Detector

All but the Fault Detector circuit in the RXFE mod-

ule have 50 ohm impedance terminations.
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Table 1 - General Specifications

IMPEDANCE
CONVERSION LOSS
NOISE FIGURE (NF)

THIRD ORDER INTERCEPT POINT

ITEM SPECIFICATION
FREQUENCY RANGE 450.0 MHz - 470.0 MHz (G3, G4)
425.0 MHz - 450.0 MHz (G7)
IF FREQUENCY 21.4 MHz
3 dB BANDWIDTH >3 MHz

50 ohms at RF, LO, and IF Ports
-2dB +1 dB
<7.5dB

>+20 dBm (G3, G4)
>+15 dBm (G7)

IMAGE DOUBLE
REJECTION BALANCED
PRESELECTOR RF PREAMP FILTER MIXER
| s
JR2,: N >— / \ 11dB / \ IF ouT
I/ 21.4 MHz
3 dB BW > 3 MHz PASSBAND = 450-470 MHz (G3, G4) CONVERSION LOSS )
425-450 MHz (G7) 6.5 dB 0 dB gain
IL =3 dB L - 248
(TUNABLE FROM 450-470 MHz
OR 425-450 MHz)
INJECTION INJECTION FAULT
AMP FILTER DETECTOR

J3
LO IN

0 dBm

446-472 MHz (G7)
IL=2dB

PASSBAND = 428-449 MHz (G3, G4)

—————————> FAULT DETECT

IMAGE REJECTION >100dB
INJECTION POWER +2 dBm 12 dB
TEMPERATURE RANGE -30°C TO +60°C
SUPPLY VOLTAGE 12.0 Vdc
SUPPLY CURRENT 290 mA +20 mA typical
230 mA +20 mA typical (G3)
tored by the Fault Detector circuit via R17. Capacitors C20 and
CIRCUIT ANALYSIS C21 prevent the RF component from entering the fault circuit.
The output signal is coupled to the Image Rejection Filter via
PRESELECTOR FILTER an impedance matching network consisting of C4, L8, and

The received RF signal (J2) is routed through the Prese-
lector Filter. This filter provides front end selectivity and
attenuates the potential spurious signals of first conversion.
Typically, the filter has an insertion loss of 3 dB and an
operational bandwidth of 2 MHz. The filter is primarily a
five-pole helical bandpass filter (L1 thru L5) and is tunable in
the band split (450.0 - 470.0 MHz or 425.0 - 450.0 MHz) range.

PREAMPLIFIER

The output from the Preselector is coupled through an
impedance matching network consisting of L6, C2, and DC
blocking capacitor C1 to the base of Preamplifier Q1. Q1 is a
broadband common emitter amplifier. The Preamplifier stage
is supplied by the regulated +12 Vdc line (VCC1) and draws
about 70 mA through R4. It has a low noise figure and high
Third Order Intercept point. Transistor Q2 provides Q1 with a
constant voltage and current source. The bias on Q1 is moni-

Copyright© 1992 - 2004 M/A-COM, Inc. All rights reserved.

resistors R5 and R6.

IMAGE REJECTION FILTER

Following the Preamplifier is the Image Rejection Filter.
The Image Rejection Filter is a fixed tuned helical bandpass
filter and can meet the desired image rejection of the frequency
band.

INJECTION AMPLIFIER

The local oscillator input (J3) from the Receiver Synthe-
sizer is coupled through an impedance matching network (C5
and L9) to the base of the Injection Amplifier Q3. Q3 and Q8
are common emitter amplifiers. The output from Q3 is coupled
through an impedance matching network (C6, C7, and L11) to
the base of Q8. The Injection Amplifier, consisting of Q3, Q8,
and associated circuitry, is capable of amplifying the injection
signal from 0 dBm to +25 dBm in the 428 to 449 MHz range

Figure 1 - Block Diagram

or to +18 dBm in the 446-472 MHz range. The amplifier is
powered by the regulated +12 Vdc line (VCC1). Transistors
Q4 and Q7 provide Q3 and Q8 with a constant voltage and
current source. The bias on Q3 and Q8 is monitored by the
Fault Detector circuit viaR21 and R31, respectively. Capaci-
tors C22, C23 and C26 prevent the RF component from
entering the fault circuit. The output signal is coupled to the
Injection Filter via an impedance matching network consist-
ing of C8, L13, and resistors R15 and R16.

INJECTION FILTER

Following the Injection Amplifier is the Injection Filter
consisting of C9 through C19, L14 through L20, and R30.
Configured as a bandpass filter, the Injection Filter has a
bandwidth of 428 to 450 MHz (G3, G4) or 446 to 472 MHz
(G7) and is used to attenuate the harmonics of the Injection
Amplifier. The filter also has an insertion loss of about 2 dB.

DOUBLE BALANCE MIXER

The Double Balance Mixer (DBM) is a broadband
mixer. It converts an RF signal to the 21.4 MHz first conver-

sion IF frequency. The mixer uses low side (G3, G4) or high
side (G7) injection driven by a local oscillator signal of +20
(G3, G4) or +15 (G7) dBm. The mixer conversion loss is
typically about 6.5 dB. The IF output signal is then routed
to the output connector (J4).

FAULT DETECTOR

The Fault Detector circuit monitors the operation of
preamplifier and injection amplifier devices. Operational
amplifiers U1.1 and U1.2 compare the bias on the Preampli-
fier Q1 to preset levels, while U1.3 and U1.4 compare the
bias levels on Injection Amplifiers Q3 and Q8.

When the bias for Q1, Q3, and Q8 is within the preset
window limits, the output from the comparators is a high
level. This causes Q5 to conduct, turning off Q6 and the fault
indicator, CR2. A high level signal is also sent to the Con-
troller on the FLAG 0 line.
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If the biasing for the amplifiers is not within the proper
operating range, the fault detector circuit will pull the FLAG
0 line low. This turns off Q5 causing Q6 to conduct. Q6 now
provides a ground path for CR2, turning on the fault indica-
tor.

MAINTENANCE

TEST PROCEDURE

The RXFE module has to be tested for Noise Figure,
Gain, Third Order Intercept Point, Isolation etc. With proper
current drawing of devices, Bandwidth and Conversion Gain
the RXFE module will meet its specifications. The following
test procedures will verify proper Conversion Gain and
current drain:

1. Supply 12 Vdc to pin 15A, B, C. (1C is ground.)

2. Inject the desired RF signal into RF IN at a level of
-10 dBm.

3. Inject the desired local oscillator signal into LO IN
at a level of 0 dBm [LO frequency = RF frequency -
21.4 MHz (G3, G4) + 21.4 MHz (G7)].

4. Measure the IF OUT power at 21.4 MHz, the ratio of
RF IN to IF OUT is -2 dB +1 dB.

5. Measure the current drawn by the RXFE module.
Typical current drain is 290 mA.

ALIGNMENT PROCEDURE

Alignment for the Receiver Front End module consists
of tuning the five-pole Preselector Filter only. Normally, the
RXFE should only need the fine-tuning procedures. For a
major receiver frequency change, the RXFE needs to be
adjusted using the major-retuning procedures.

For Fine-Tuning

1. Supply 12 Vdc to pin 15A, B, C. (1C is ground.)

2. Inject the desired RF signal into RF IN (J2) at a level
of -10 dBm.

3. Inject the desired local oscillator signal into LO IN
(J3) at a level of 0 dBm [LO frequency = RF fre-
quency - 21.4 MHz (G3, G4) + 21.4 MHz (G7)].

4. Detect IF signal at 21.4 MHz. Slightly adjust L1 to
LS5 to get maximum power (don’t adjust more than

ten degrees). If an RF Voltmeter is used, connect a
Low Pass Filter (LPF) to the IF OUT (J4) to attenuate
high frequency components. The corner of the LPF
should be set for 40 MHz.

5. Repeat Test Procedure steps to verify conversion
gain and current drain.

For Major-Retuning

The best way to do a major retuning of the RXFE is with
swept frequency tuning. The swept frequency tuning can be
done using a Spectrum Analyzer and Tracking Generator.
With proper Injection power and current drain, the frequency
response of the Preselector Filter can be seen by viewing the
RF to IF port feedthrough on the spectrum analyzer. This
feedthrough is typically 35 dB down from the input level at
the RF port. Use the following procedure for swept fre-
quency tuning:

1. Supply 12 Vdc to pin 15A, B, C. (1C is ground.)

2. Inject the Tracking generator output at 0 dBm into
the RF IN connector, (J2).

3. Injectlocal oscillator power at 0 dBm into the LO IN
connector, (J3) [LO frequency = RF frequency - 21.4
MHz (G3, G4) + 21.4 MHz (G7)].

4. Preset the height of slugs with respect to the top of
five-pole cavity as follows (Table 2):

Table 2

HEIGHT (in inches)

Frequency
(MHz) L1 L2 L3 L4 LS

450 15/64 | 16/64 |17/64 |17/64 |16/64

454 16/64 | 17/64 |17/64 |18/64 |15/64

458 16/64 | 19/64 |19/64 |19/64 |17/64

462 18/64 | 19/64 |20/64 |20/64 |18/64

466 21/64 | 22/64 |23/64 |21/64 |20/64

470 22/64 | 24/64 (24/64 |23/64 |22/64

5. Center the spectrum analyzer at the desired frequency
and set the reference at about -30 dBm. Adjust L1 to
L5 for best possible response.

TROUBLESHOOTING GUIDE

SYMPTOM AREAS TO CHECK READING (TYP.)
LOW CONVERSION GAIN | Check Vcc 12V

Preselector Loss 3.5dB

Preamplifier Gain 11 dB

Image Rej. Filter Loss 2dB

Ist Mixer Conversion Loss 6.5 dB

1 L.O. Level (@ mixer L.O. +22 2 dBm (G3, G4)

port) +14 £2 dBm (G7)
LED INDICATOR ON Check Vc of Q1 10V

Check Vc of Q3 and Q8 10V
IF FREQUENCY OFF Check L.O. FREQUENCY L.O. frequency = RF frequency - 21.4 MHz (G3,G4)

+21.4 MHz (G7)

LOW L.O. POWER*

Injection Amplifier Gain

Injection Filter Loss

23 £2 dB (G3, G4)
18 £2 dB (G7)

2dB

* NOTE: For troubleshooting the gain or loss, the RXFE needs to be under the normal operating condition:

® 12 Vdc supply.

® Inject L.O. power at a level of 0 dBm into LO IN (J3), [LO freq. = RF freq. - 21.4 MHz (G3, G4)

+21.4 MHz (G7).

® [Inject the desired RF signal at a level of -10 dBm into RF IN (J2).

® Terminate the IF OUT (J4) with a good 50 ohm impedance.

® Use a Spectrum Analyzer and 50 ohm probe (with good RF grounding) to probe at the input and output of
each stage to check its gain or loss (see schematic diagram).




PARTS LIST LBI-38673J
RECEIVER FRONT END MODULE
RIPTION YMBOL |PART NUMBER DESCRIPTION
19D902782G3 (450-470 MHz) SYMBOL |[PART NUMBER DESCRIPTION SYMBOL |PART NUMBER DESC! [e) S [o) U SC [e)
19D902782G4 (450-470 MHz ETSI) c13 19A702061P13 | Ceramic: 10 pF,25%,50vDCW, || || | | ————— JACKS ———— L21 19A705470P16 | Coil, Fixed: 0.18 pH; sim to Toko
19D02782GT (325-450 MH2) temp coef 030 PPM. o . o | X 380NB-R18M.
J1 19B801587P7 onnector, : 96 male contacts, right . . .
C14 19A702061P8 Ceramic: 3.9 pF + 0.5 pF, 50 VDCW, angle mounting; sim to AMP 650887-1. L22 19A700021P105 Coil, RF ceramic: 22 nH. (Used in G4).
temp coef 0 + 120 PPM. L22 19A705470P6 Coil, fixed: 27 nH; sim to Toko
(Used in G3, G4). J2 19A115938P24 Connector, receptacle. 380NB-27nM. (Used in G7).
SYMBOL |[PART NUMBER DESCRIPTION ) thru
C14 19A702061P7 Ceramic: 3.3 pF, 0.5 pF, 50VDCW, J4 L23 19A700021P13 Coil, RF ceramic: 470 nH. (Used in G4).
+ i .
19D902555P1 | Handle. temp coef 0120 PPM. (Used in G7) — — INDUCTORS ——— 123 |19A705470P21 | Coil, fixed: 0.47 uH; sim to Toko
19D902534P1 Cover, RF. C15 19A702061P11 Ceramic: 6.8 pF £ 0.5 pF, 50 VDCW, 380NB-R47M. (Used in G7).
19A702381P506 | Screw, thread forming: TORX, No. temp coef 0 60 PPM. (Used in G3, G4). L1 19C850817P10RF Cl_f":gi_m ‘G°3Pgt'1' Smith SK853-1. *L24 | 19A700000P122 | Coil, fixed: 8.2 UH + 10%; sim to
M3.5-.6 x 6. c15 19A702061P69 | Ceramic: 220 pF 5%, 50VDCW, (Used in G3, G4). Jeffers 22-8.2-10.
7 19A702381P513 Screw, thread forming: TORX, No. temp coef 0+30 PPM. (Used in G7). L1 19C850817P25 Coil. (Used in G7). o TRANSISTORS — ——
M3.5-0.6 X 13. c16 19A702061P8 Ceramic: 3.9 pF + 0.5 pF, 50 VDCW, L2 19C850817P9 RF Coil: sim to Paul Smith SK853-1.
11 19A702381P508 | Screw, thd. form: No. 3.5-0.6 x 8. tclaJmpdc%efG g + G1 420 PPM. }_h4ru (Used in G3, G4). Q1 344A3058P1 Silicon, NPN.
(Usedin G3, Gd). _ , Q2 19A700059P2 Silicon, PNP: sim to MMBT3906, low
RECEIVER FRONT END BOARD C16 19A702061P7 Ceramic: 3.3 pF, 0.5 pF, 50VDCW, LhZ 19C850817P5 Coil. (Used in G7). profile.
19D902490G3 (450-470 MHz) temp coef 0£120 PPM. (Used in G7). thru i
19D902490G4 (450-470 MHz ETSI) P - L4 Q3 19A704708P3 Silicon NPN.
19D902490G7 (425-450 MHz) 17 [19A702061P9  f Ceramic: 4.7 pF 0.5 pF, 50 VDOW, L5 19C850817P10 | RF Coil: sim to Paul Smith SK853-1 Q4 19A700059P2 | Silicon, PNP: sim to MMBT3906, low
temp coef 0 + 60 PPM. (Used in G3, G4). (Used in G3 G4) . profile.
c17 19A702061P69 | Ceramic: 220 pF,+5%, SOVDCW, L5 19C850817P25 | Coil. (Used in G7). Q5 19A700076P2 Silicon, NPN: sim to MMBT3904, low
_ _ _ __ CAPACITORS — — — temp coef 0+30 PPM. (Used in G7). o ) and profile. (Used in G3).
. L6 19A705470P3 Coil, Fixed: 15 nH; sim to Toko Q6
c18 19A702061P8 Ceramic: 3.9 pF + 0.5 pF, 50 VDCW, 380NB-15nM.
C1 19A702052P14 Ceramic: 0.01 puF + 10%, 50 VDCW. temp coef 0 + 120 PPM. Coll. Fixed: 0.18 LH Tok Q7 19A700059P2 Silicon, PNP: sim to MMBT3906, low
i L7 19A705470P16 oil, Fixed: 0. ; sim to Toko ile.
c2 19A702061P17 | Ceramic: 12 pF +5%, 50 VDCW, temp (Used in G3, G4). S50NB.RBM. profile
coef 0 + 30 PPM. c18 19A702061P7 Ceramic: 3.3 pF, 0.5 pF, 50VDCW, Q8 344A3058P1 Silicon, NPN.
+ i L8 19A705470P7 Coil, fixed: 33 nH +20%; sim to Toko
c3 19A702052P14 | Ceramic: 0.01 pF + 10%, 50 VDCW. temp coef 030 PPM. (Used in G7). 380NB-33nM. _ _ _ _ RESISTORS — — — —
. c19 19A702061P45 | Ceramic: 47 pF +5%, 50 VDCW, temp o .
c4 19A702061P12 | Ceramic: 8.2 pF + 0.5 pF, 50 VDCW, coef 0 £30 PPM. L9 19A705470P5 Coil, Fixed: 22 nH; sim to Toko R1 19B800607P183 | Metal film: 18K ohms +5%, 1/8 w.
temp coef 0 + 60 PPM. (Used in G3, G4). 380NB-22nM. (Used in G3, G4). ’
c4 19A702061P61 | Ceramic: 100pF,+5%, 5O0VDCW, fﬁ? 19A702052P14 | Geramic: 0.01 uF £ 10%, 50 VDCW. Lo 19A705470P3 Coil, fixed: 15 nH; sim to Toko R2 19B800607P102 | Metal film: 1K ohms 5%, 1/8 w.
temp coef 0£30 PPM/°C. (Used in G7). co8 380NB-15nM. (Used in G7). R3 19B800607P331 | Metal film: 330 ohms +5%, 1/8 w.
c5 19A702061P17 | Ceramic: 12 pF +5%, 50 VDCW, temp c29 19A702061P89 | Ceramic: 1500 pF, +5%, 50VDCW, L10 19A705470P16 gggi\gxgﬁié &-18 RH; sim to Toko R4 19B800607P270 | Metal film: 27 ohms +5%, 1/8 w.
coef 0= 30 PPM. and temp coef 0+120 PPM. T R5 19B800607P100 | Metal film: 10 ohms +5%, 1/8 w.
c6 19A702061P57 | Ceramic: 82 pF +5%, 50 VDCW, temp €30 (Usedin G4 & G7). L 19A705470P3 gé’é!h@fé’ﬁ&iﬁiaﬁ'?ﬁ tée,T oéz) (Used in G3, G4).
coef 0 + 30 PPM. (Used in G3, G4). *C29 19A705205P26 Tantalum: 3.3 uF +20%, 16VDCW, i e R5 19B800607P1 Metal film: 0 ohms. (Used in G7).
. o, and (Used in G3). L11 19A705470P5 Coil, fixed: 22 nH: sim to Toko
c6 19A702061P63 [ Ceramic: 120 pf,+5%, 50VDCW, C30 380NB-22nM. (Used in G7). R6 19B800607P391 | Metal film: 390 ohms +5%, 1/8 w.
temp caef 0:30 PPMC. (Used In G7). *C31 19A705205P15 Tantalum: 33 uF +20%, 16VDCW, L12 19A705470P16 Coil, Fixed: 0.18 pH; sim to Toko (Usedin G3, Gd).
c7 19A702061P17 Cerfg"fgz)zpﬁfMﬂ’ﬁ' > .VDGCSWéEmp and UsednGa).' ' S8ONBRIEM. R7 19B800607P183 | Metal film: 18K ohms +5%, 1/8 w.
coef 0 + . (Used in G3, . M
C 19A702061P10 c ic: 5.6 bF. 0.5 bF. 50VDCW cs2 L13 19A705470P6 Coil, Fixed: 27 nH; sim to Toko R8 19B800607P682 | Metal film: 6.8K ohms +5%, 1/8 w.
’ ’ tomp coef 0160 PPMIC (Used in G7) Cst 19A702236P40 | Ceramic: 39 pF, £5%, 50VDCW, 380NB-27nM. (Used in G3, G4). R9 19B800607P182 | Metal film: 1.8K ohms +5%, 1/8 w.
P - ’ ' thru temp coef 0+£30 PPM. (Used in G4 & G7). L13 19A705470P8 Coil, fixed: 39 nH; sim to Toko , o
c8 19A702061P29 | Ceramic: 22 pF +5%, 50 VDCW, temp €33 380NB-35nM. (Used in G7). R10 19B800607P470 | Metal fan:47 ohms 5%, 1/8 w.
i . Used in G3).
coef 0+ 30 PPM. (Used in G3, G4). Ca4  |19A702061P37 | Ceramic: 33 pF 5%, 50VDCW, 14 [19a705470P4 | Coil, Fixed: 18 i sim to Toko (Used n G3)
c8 19A702061P63 Ceramic: 120 pF,+5%, 50VDCW, thru temp coef 0+£30 PPM. (Used in G4 & G7). 380NB-18nM. (Used in G3, G4). R10 19B800607P221 L\Geta(ljf}lmG:AZfZO ohms +5%, 1/8w.
i seda in .
temp coef 030 PPM. (Used in G7). Cs6 L15  |19A705470P7 | Coil, fixed: 33 nH +20%; sim to Toko nG4)
co 19A702061P13 | Ceramic: 10 pF +5%, 50 VDCW, temp *C37  |19A705205P26 | Tantalum: 3.3 uF +20%, 16VDGW, 380NB-33nM. (Used in G3, G4). R11 19B800607P331 | Metal film: 330 ohms +5%, 1/8 w.
coef 0+ 30 PPM. (Used in G3, G4). f‘ggs (Usedin G4, G7). L14 19A705470P1 Coil, fixed: 10 nH; sim to Toko Ri2 19B800607P562 | Metal film: 5.6K ohms 5%, 1/8 w.
c9 19A702061P17 | Ceramic: 12 pF, 5%, 50VDCW, and 380NB-10nM. (Used in G7). . .
tomp coef 0430 PP (Used in G7) *C39  [19A705205P15 | Tantalum: 33 uF £20%, 16VDCW, L15 R13 19B800607P122 | Metal film: 1.2K ohms 5%, 1/8 w.
- : : and (Used in G4, G7). — - R14 19B800607P180 | Metal film: 18 ohms +5%, 1/8 w.
C10  |19A702061P11 | Ceramic: 6.8 pF + 0.5 pF, 50 VDCW, *C40 | e s (Used m 0. ) (Used in G3, G4).
t f 0 + 60 PPM. (Used i 4). ' I
emp coef 0 £ 60 PPM. (Used in G3, G4) — DIODES— ———_ L17 R14  |19B800607P270 | Metal film: 27 ohms +5%, 1/8 w.
Cc10 19A702061P21 Ceramic: 15 pF,+5%, 50VDCW, L16 19A705470P2 Coil, fixed: 12 nH; sim to Toko (Used in G7).
temp coef 0£30 PPM. (Used in G7). CR1 344A3062P1 Diode, Schotty (part of 19D902782G3). ﬁ?g 380NB-12 nM. (Used in G7). R15 19B800607P270 | Metal film: 27 ohms 5%, 1/8 w.
C11 19A702061P12 Ceramic: 8.2 pF + 0.5 pF, 50 VDCW, CR2 19A703595P10 Diode, Optoelectric: Red; sim to HP o ) (Used in G3 & G7).
temp coef 0 + 60 PPM. (Used in G3, G4). HLMP-1301-010. (Used in G3). L18 19A705470P1 gg(l)lf\lll;’lx;s(;jn'\}lo(rcjl-sl,ezlrl?1 t&;l'oég) Ri5 19B800607P100 Metal film: 10 ohms +5%, 1/8 w.
C11 19A702061P25 | Ceramic: 18 pF,+5%, 50VDCW,  —— FILTERS ———— - : o T' ) : (Used in G4).
temp coef 0:30 PPM. (Used in G7). ' L18 19AT05470P8 | Coll fxed: 12 ?Uéjé”;nt"G7§f ° R16  |19B800607P181 | Metal film: 180 ohms +5%, 1/8 w.
c12 19A702061P13 | Ceramic: 10 pF £5%, 50 VDCW, temp FL1 19A705458P1 (Tjeslfgli’nugaﬁ 329-470 MHz. Lo 1OATOS4TOPS ol o 15 1. i fo Toko (Used in G3 & G7).
and coef 0 30 PPM. (Used in G3, G4). ) o 380NB-15nM. R16 19B800607P391 | Metal film: 390 ohms +5%, 1/8 w.
c13 FL1 19A705458P5 Helical, UHF: 425-450 MHz. : (Used in G4).
C12  |19A702061P21 [ Ceramic: 15 pF,+5%, 50VDCW, (Usedin G7). L20 | 19A705470P24 | Col Fixed, 0,82 uH; simto Toko R17  |19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.

*  COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

380NB-R82M.




LBI-38673J PARTS LIST & PRODUCTION CHANGES OUTLINE DIAGRAM
SYMBOL |PART NUMBER DESCRIPTION PRODUCTION CHANGES - CONT.
R18 19B800607P562 | Metal film: 5.6K ohms +5%, 1/8 w. REV. B - RECEIVER FRONT END BOARD 19D902490G4 J1
R19 19B800607P183 | Metal film: 18K ohms +5%, 1/8 w. REV. A - RECEIVER FRONT END BOARD 19D902490G7
To eliminate receiver spurious response at 100 kHz 902490G[ ] 1 UHE RXFE
R20 19B800607P333 | Metal film: 33K ohms 5%, 1/8 w. switching power supply frequency. REV[ ] (ylelelelelelelolelelole el ole olelelololololelolololelole o101
R21 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. Added C37, C38, C39, C40 and L24. E: 88 88 88_8%8_8 8_8_88 88 8888888888 888888
R22  |19B800607P822 | Metal film: 8.2K ohms +5%, 1/8 w. REV. B - ?E_CE'VER FRONT END‘tB?AEBD L9D9°§190G7
. o O Improve receiver sensitivity Changed from
F{ZC? 19B800607P333 Metal film: 33K ohms +5%, 1/8 w. 18nH (19A705470P4) to 33nH (19A705470P7); - 25 =
o R5 changed from 10 ohms (19B800607P100) O 2 O o @ O
to 0 ohms (19B800607P1); D R28 0 —
R25  [19B800607P104 | Metal film: 100K ohms £5%, 1/8 w. R14 changed from 18 ohms (19B800607P180) = L + ol 1za lo +
(Used in G3). to 27 ohms (19B800607P270); L21
R26 19B800607P273 | Metal film: 27K ohms +5%, 1/8 w. R6 (19B800607P391) and R36 (19B800607P391)
(Used in G3). were deleted. O
R27 19B800607P391 Metal film: 390 ohms +5%, 1/8 w. REV. D - RECEIVER FRONT END BOARD 19D902490G3
(Used in G3). Reduce excessive LO drive level. Changed R15 from O 2]
R28  |19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. é?] ;’;‘g":d(gg‘g?(?ggog 9Po1 ggyg %1790;&% 6%?33?31(’)63)7%70)- O 2 ‘El
R29 19B800607P682 Metal film: 6.8K ohms £5%, 1/8 w. 180 ohms (19B800607P181). O O 5 |:| D
R30 19B800607P470 | Metal film: 47 ohms 5%, 1/8 w. Rev. 1A - Receiver Front End Module 19D902782G4 & G7 o~
R31 19B800607P103 | Metal film: 10K ohm,+5%, 1/8w. To redu?e RZ efT:ri]SSk;E_S,kthe COT{UCtive ConneCttOftgf(?trﬁThe'f O O O o s(] E
. o was replaced with a tnicker part to ensure contact wi e
R32 19B800607P560 [ Metal film: 56 ohms,£5%, 1/8w. front panel at RF connectors. RF Shielding Grommet was 1 O L3 s 1 O L4 s L5 ©
R33 19B800607P510 | Metal film: 51 ohms,+5%, 1/8w. changed from 19B802690P1 to 19D802690P2. O O O O R23 R24
(Used in G7). 1 ]
R34 19B801251P1 Metal film: 0 ohms. [m]
R35 19B800607P270 | Metal film: 27 ohms, +5%, 1/8w. O O O
(Used in G7).
\J
——— TRANSFORMERS — —
outpuT [1 14] output O 16 o O @,
T1 344A3063P1 Transformer. O @ o [ o0 ]
and outpuT |2 13] outpur = O & 0
T2 1 I:I |:|
O 1 o FL1 — U 3::15 02
— — INTEGRATED CIRCUITS — vee |3]| [/ £ El GROUND O o c::_; e Lz L=
U1 19A704125P1 Linear: Quad Comparator; sim to o 0 R4
LM339D. E E oo IR17
INPUTS O O T 00
——— MISCELLANEOUS — — E E O 0o 0 S =
O Q
20 19B800701P2 Tuning screw. ] 0] oo
21 19A701800P1 Stop nut. NPUTS E El INPUTS o Q
22 19D902467P2 Casting. E E| c10 L4 @ - ﬁ
28 19D902534P2 Cover, RF. (Used in G4). & = [] ] i 3 HiE lﬁ 0 IR:14|1 0 8
i m TO0 =
29 19D904572P1 Cover, Gasket. (Used in G4). NOTE: OUTPUTS ARE OPEN COLLECTOR I:l — p1pC=3 a 1 {EBE‘I D -
30 19B802690P1 Grommet. (Used in G4). L6 ] O o s & &
X:m C11 09 c14 D’GI] =00 R 5
=[] L8 = &
PRODUCTION CHANGES Ul O O = |:|c13'.:' DD &G - g [ e
Chaqges in th? eqyipment to "impr.ove' or to simplify circuits are 19A704125P1 l:l T2 - C13 I]h E & ﬁl D§
identified by a "Revision Letter", which is stamped after the model . . ED =5 19 ] osO |B_'7—|
number of the unit. The revision stamped on the unit includes all Quad Operational Amplifier Q3 © = 27
previous revisions. Refer to the Parts List for descriptions of parts O 0 O 0 = D O O Qg*R%' 7J0s
affected by these revisions. O O - O O ,.__D DE
C19 gl [ 5os
REV. A - RECEIVER FRONT END BOARD 19D902490G3 O o o O O o o © ©
Upgrade to ETSI specs. New PWB. (SOT) TRANSISTORS (SOT) TRANSISTORS RECTIFIER 1 CR?
REV. B - RECEIVER FRONT END BOARD 19D902490G3 {TOP VIEW) {TOP VIEW) 5 JOPVIEM )
REV. A - RECEIVER FRONT END BOARD 19D902490G4 ® 2 E?:; g L
To correct overheating problem. 3@ ® 1 i
R14 was 10 ohms (19B800607P100). ® 1 , . Jz J4
LEAD IDENTIFICATION FOR LEAD IDENTIFICATION FOR
REV. C - RECEIVER FRONT END BOARD 19D902490G3 020805 0607 0 08

To eliminate receiver spurious response at 100 kHz
switching power supply frequency.
Added C29, C30, C31, C32 and L24.

LEAD IDENTIFICATION FOR
CR1

RECEIVER FRONT END BOARD
19D902490G3

(19D902490, Sh. 3, Rev. 5)




OUTLINE DIAGRAM
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ADD BAR CODE LABEL
/_IN THIS AREA NEARSIDE

902490601 (ﬂ)
REVJ A

elole] OQ000OO0CC0O00O0O0O0OCO0 db
OQOQOO00OQOOOPORODOOOO20000000C0C0
Qo0 [aYatatalata¥a¥atatatalatatalatalalal

UHF RXFE
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O
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O O N o] 5 i 0 O
1 L2 O o] — [ s ok -2
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O 06 7 IR
Ob ng ()i
80 08
o o ¢§
> o
Ve w s 8 8 -
A D§ EDDD SDD{EDD% 0s O
! CrR1 L® o S R s, 08
o) c [Fuc% DE'DEEIE-I-; R o
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Léi;%[:][:]m 8DD5° V3 o .%E;ﬁgg
o o 2e0c © elE © 3 GHE7
OOO c33|:IEOOO ne OOO
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(S0T) TRANSISTORS
(TOP VIEW)

B) 2
300
=1

LEAD IDENTIFICATION FOR
Qz, 44, 07

(SOT) TRANSISTORS
(TOP VIEW)

B) 2
i3
(E) 1

LEAD IDENTIFICATION FOR
Q1, 03, 08

CAUTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC

SENSITIVE
DEVICES

RECTIFIER
{TOP VIEW)

3 2
/.\

LEAD IDENTIFICATION FOR
R

ETS1 UPGRADEABLE (45G-470 MHz)
ETSI (425-450 MHz)

PL ISSUED

RECEIVER FRONT END BOARD
19D902490G4 & G7

(19D902490, Sh. 4, Rev. 9)
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ASSEMBLY DIAGRAM

a 4[FR0I§RI1)'( ENDJ

RF IN

©
N
IF OUT
\Q
LOIN

o O d

.

©

O

RECEIVER FRONT END MODULE
19D902782G3

(19D902782 Sh.1 Rev. 6)

20

/ /21 A

7
7o @ L

19D902782G
RX
FRONT END

[

4PL

NOTES:

/\

6 /\

$PL

TORQUE SCREWS, ITEMS 6 &7, TO 15.5£1.3
INCH POUNDS. TORQUE SCREW, ITEM 11, TO
20 £1.3 INCH POUNDS.

COAT THREADS OF TUNING SCREWS ITEM 20,

TIGHTEN TUNING NUTS, ITEM 21 SO THAT
TORQUE ON TUNING SCREWS, ITEM 20 ARE
100 IN. OZ. AT MIDDLE OF TUNING RANGE
WITH POINTS ON TUNING NUTS BETWEEN
RAISED SERRATIONS ON CASTINGS ITEM
19.




ASSEMBLY DIAGRAM LBI-38673J

+.100
27 0.400 ZOA 21A
11A N [ '
12 PL /_\g

&) O O O / o)y
' L“{FRoﬁ% ENDJ +> @ @/ =
© o

19
/22

L

--T

LS

e

@ +.100
1.200

;

19D902782G4
RX ‘

[~

FRONT END

o
=

A COAT THREADS OF TUNING SCREWS ITEM 20.

B & R
\—11A : \3 \— BA

7 4PL
7PL

ITEM 29, GASKET MOUNTING HOLES TO
ALIGN WITH ITEM 28, COVER.

TIGHTEN TUNING NUTS, ITEM 21 80 THAT
TORQUE ON TUNING SCREWS, ITEM 20 ARE

TORQUE SCREWS, ITEMS 6 & 7, TO 15.5 1.3 100 IN. OZ. AT MIDDLE OF TUNING RANGE
INCH POUNDS. TORQUE SCREW, ITEM 11, TO WITH POINTS ON TUNING NUTS BETWEEN
20 + 1.3 INCH POUNDS. ':QA'SED SERRATIONS ON CASTINGS ITEM RECEIVER FRONT END MODULE

19D902782G4 & G7

(19D902782 Sh.2 Rev. 6)




LBI-38673J SCHEMATIC DIAGRAM

vCC_1
THIS SCHEMATIC DIAGRAM APPLIES TO ALL RESISTORS ARE 1,4 WATT UNLESS T
OTHERWISE SPECIFIED AND RESISTOR
MODEL NO. REV LETTER VALUES ARE IN OHMS UNLESS FOLLOWED
LismanSneasro) T R o
PL19DS02490G? (425-450MHz ) B FOLLOWED BY MULTIPLIER U, N OR P
PL19D902782G4 1A INDUCTANCE VALUES IN H UNLESS
FOLLOWED BY MULTIPLIER M OR U
PL19D902782G7 1A
R17
10K
ca20 I c21 l
.01uF .01uF

J7 J1
1 J; 1A 1B - ic
2 3 2 2a 2B 2¢
c1 ca 3a 3B 3C
5 5 I A 2_< =5 AN
Lt L2 L3 L4 L5 {—e 3 4a 4B ac
A A A A A .OluF <~ <;‘____‘$ A —
T 2 sA SB 5C
1 1 1 1 1 Le <
BA 6B &6C
PRESELECTOR PREAMP IMAGE REJECTION FILTER MIXER vee 1 + 8 N ’B 5 7C 5
B 8A 88 8C
_—
A 9
552 J O | 9B ac
10A 10B < 1oc
vee 1 vCC_1 Flag0 O 2 |
casl_ 29 11a 11B 11C
33pF 6.8K 126 12B 12¢
Rze vCC_1 —
. 2K ] 13A 13B 13¢
RS R10 < 3UL.3 < 144 14B 14c
.BK —
1 220 W vee 1 FAULT DETECTOR |5 o4 < lep Isc
,LM339D L24 La1 [ I I
b VL A ° Py
8.2uH . 18BuH 168A 16B 16C
8 7 — = -
6 8K R23 O Flag0 176 17B 17¢
’ 33K
18a 18
Q4 |2 A B [N
< Y R21 _ Jj—a 198 198 13¢
J 20A
tha? l-c27 e Lo 10K vee L cos | casth  caotl caal Lcas cos 35 coB aoc
3.3uF T o1uF " 01uF R12 R13 _ 7‘ * 01uF ,LM339D 33uF 33uF | 33pF LOluF . OluF 33pF <7219 218 <721c
J7 5.6K ey R24 [;f« 224 228 22¢
~ <~ <~ ~ 23a 23B 23c
R? R14 R31 N
18K 10K 246 248 24C
2 <~
3(/;(1 FAULT DETECTOR 25A 258 2s5C
‘ A 26 26C
J_ J_ \\a;/ o 26 B
L1o * c3s ces R11 Li12 T olur L18 A L19 A 27A 278 2?7¢C
.lBqu 1;-3uF ];OIUF 330 - 18uH A 284 28B 28C
c8 RIS cs A ClLIA L7 C13 A C15A c17 A
. It ~ . I o I v I I I R30 <7299 298 29C
oA oA 3 1t ~ mls 1€ N ls 1t 1t e som o doc
[ [ (1 Vos R S —
3 L1S L1B 31A 31B 31C
CsA g % —
2 A A 324 32B 32¢C
[a— 03 g L20
.82uH < <
!
LS Lllg L13§ i;% L14 clo ==ci12 = c14 ==C18 ==ci18_| ci1s MASTER TII
A A A A A A A A A T a7pF
< ~7 < v v ~ ~ v
INJECTION AMP INJECTION FILTER

RECEIVER FRONT END MODULE
19D902782G4 & G7

(19D904768 Sh.1 Rev. 7)
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SCHEMATIC DIAGRAM

LBI-38673J

450-470 MHZ

4530-470 MHZ

425-450 MHZ

COMPONENT| SPLIT (G450) SPLIT (G435) SPLIT (G425)
A A A

c2 12pf 12pf 12pf

C4 8.2pf B.2pf 100pf
CS 12pf 12pf 12pf

C6 82pf B2pf 100pf
c? 12pf 12pf S.6pf
C8 22pf 22pf 120pf
C9 10pf 10pf 12pf
Cl0 6.8pf 6.8pf 1S5pf
Cl1 8.2pf 8.2pf 18p+f
cie 10pf 10pf 15pf
Cl3 10pf 10pf 10pf
Cl4 3.9pf 3.9pf 3.3pf
Cl5 6.8pf 6.8pf 220pf
Ccl6 3.9pf 3.9%pf 3.3pf
Cl? 4.7pf 4.7pf 220pf
ci8 3.9pf 3.9pf 3.3pf
FL1 HELICAL FILTER | HELICAL FILTER | HELICAL FILTER
Lt HELICAL COIL HELICAL COIL HELICAL COIL
L2 HELICAL COIL HELICAL COIL HELICAL COIL

450-470 MHZ

4530-470 MHZ

425-450 MHZ

COMPONENT|[ SPLIT (G450) SPLIT (G455) SPLIT (G425)
A A A

L3 HELICAL COIL HELICAL COIL HELICAL COIL
L4 HELICAL COIL HELICAL COIL HELICAL COIL
LS HELICAL COIL HELICAL COIL HELICAL COIL
L6 15nH 15nH 15nH

L8 33nH 33nH 33nH

LS 22nH 22nH 15nH

L11 12nH 12nH 22nH
L13 27nH 27nH 39nH
114 18nH 18nH 10nH
L15 33nH 33nH 10nH
L16 22nH 22nH 12nH
L17 22nH 22nH 12nH
118 10nH 10nH 15nH
L19 15nH 15nH 15nH

RS 10 OHMS 10 OHMS 0 OHMS
R6 390 OHMS 330 OHMS NOT USED
R14 18 OHMS 10 OHMS 27 OHMS
R35 0 OHMS 0 OHMS 27 OHMS
R36 NOT USED NOT USED NOT USED

RECEIVER FRONT END MODULE
19D902782G3,G4 & G7

(19D904768 Sh.2 Rev. 7)
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VCC 1
ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTORS R18 5
VALUES ARE IN OHMS UNLESS FOLLOWED 3.6k 1 5 1
BY MULTIPLIER K OR M. T
CAPACITOR VALUES IN F UNLESS 3
FOLLOWED BY MULTIPLIER U, N OR P R19
INDUCTANCE VALUES IN H UNLESS R17 18K
FOLLOWED BY MULTIPLIER M OR L. 10K
AP
O Flag D J1
- Rz VCCA J—czu J_ o1 | |“ 3 14 1B 1c
THIS SCHEMATIC DIAGRAM APPLIES TO = VWA VWA T o A20 A B__ r)
1K 330 A 01u 01uF T2
MODEL NO. REV LETTER < R4 33K 2A 7B 2C
:-
19090249063 D 2 a2 7 312 <
a3 3 6’% 1 3A 3B 3C
D1uF
f . FAULT DETECTOR \ ‘|7L, LN Ac
R1<
1BKS 18uH c1 cr '\ 5A 58, 5C
) 7 P 7 <
c 5 1€ A i 3 1 6A 6B 6C
0uF 2 2 8.2pF 10 2 x €—> — —
L2 13 L4 3 l—s¢ @t L8 3 ¥
5 It 1t 7A 7B 7C
12pF 33nH 7 — _— —_—
1 1 1 1 L6 1 VCC1 BA 8B 8C
15nH ” ’
9A 9B ac
R28 ” ° 5 ;
RET‘E%(%—FON 10K 10A N 10B . 10C
PRESELECTOR PREAMP FILTER MIXER Flag 00 [
— a9 [N e, e,
R29
o 128 128, 12¢ |
13C
13A R 138 > 3
144 14B 14C
> > 22k,
vee FAULT DETECTOR. < o < o o
L21 I > ] >
. . . i
18uH 16A 168 16C
:E:EK R0 + o o 5 A 17 17C_,
. 47
) 3uF | 01uF D1uF 18A 188 Jsc_
,ﬂ . 19 o 198 L 1c
L na 10K J_ Flag 0 04 , w8, 20C
6.8k R12 e pon 21A 218 21C
Ciz A S L0 Flag 0 ~7 _22A 228 ~  22C
2 D1uF 56K 1.2K 2R3 l R 5 ,
J {,-\ 210K 25 BA 3B, 73C_|
. 37 SR 10K 24A 248 24C
+ 1 i 2 %18 N ,
c29 c27 ai 258 258 }_zc
Ia.auF l.muF ) 36@1 %A . 268 26C
> > —
a7 Lo 278 2ic
30 J— > R11 L1z T 01uF 27A_, 5
a8 3 A8uH L1u FAULT DETECTOR 284 288 78C
>
uF .01uF 7 330 c13 > T 2
G < Ris ca 1 L7 L18 L19 ~ 298 29¢C
v f——t e 2N ,  pmc
c7 2 22pF 7 10pF 8.2pF 2Z2oH - qopF 10nH 15nH 304 308 ;c
Q8 L > >
\2F L13  Ribg L14 ;L15 §L16 15 cir ?ETS" A, 3B, 3,
1 27nH 180 5 18nH 33nH 2ZnH it J—t N 2 328 32
6.8pF 4.7pF <~ ~
L11 L L —Cl4 = Cl6 —-c18 L20
== Cciz= = = = 1 (450-470 MHz
12nH 6.8pF 10pF 3.9pF 3.9pF 3.9pF § o2un MASTR ( )
~ 1 c1o
INJECTION AMP 47pF
~ ~ ~ ~ ~ e

RECEIVER FRONT END MODULE

19D902782G3

(19D903498, Rev. 7)

INJECTION FILTER
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