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MAINTENANCE MANUAL
SYNTHESIZER BOARD

19C851880G1 136-153 MHz

19C851880G2 150-174 MHz
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DESCRIPTION range of -30C to 60C and determines the overall stability

of the radio.

The synthesizer board 19C851880G1 & G2 (136-174 The synthesizer outpignal isgenerated directly at
MHz) generates all transmit and receive RF frequencies fafCO module U204. The output from U204 is fed through a
MPI-II Personal radio. The frequency synthesizer circuifow pass filter to the Prescaler U202, the Local Oscillator
generates the transmit carrier frequency and the first mixdauffer and the Power Amplifidouffer. TheLocal Oscillator
injection frequency for the receive circuit. This circuit usesand the Power Amplifier are located on the T/R Board. The
a phase-locked Voltage Controlled Oscillator (VCO) operatVCO output is also buffered by the transistor Q201 to feed
ing on the actual transmitter frequency (136-153 MHz fodivide by 64/65 dual modulus prescaler U202. The prescaler
19C851880G1 150-174 MHz for 19C851880G2) duringfeeds the Fin input of the Phase-Lock-Loop (PLL) chip
transmit and 45 MHz above the actual receive frequency201.
during receive. The Synthesizer Boatdgs into the Trans-
mit/Receive Board at P5 and P6. See Figure 1 for the Syn- Within U201, the prescaler signal is further divided
thesizer Block Diagram. down to 5 kHz to be compared with a reference signal. This

reference signal is derived from 12.8 MHz TCXO module
U203. The PLL chip, U201, divides the 12.8 MHz TCXO
CIRCUIT ANALYSIS down to the 5 kHz referenceefjuency Divider circuits in
U201 are programmed by three inputs from the microproc-
essor on the T/R Board. These are SYN ENABLE, SYN

The synthesizer frequency output is controlled by theATA and SYN CLOCK lines. ALOCK DETECT line from
microprocessor on the Transmit/Receive Board. Frequenayie PLL chip to the T/R Board microprocessor is used to
stability is maintained by a temperature compensated crystptevent transmissions when the synthesizer is unlocked. A
controlled reference oscillator (TCXO) module (U203). Thepulsed beep will be sounded if this condition occurs.
oscillator has a stability of5 PPM over the temperature
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NOTE

The Prescaler will cause low level "tweets" to be hear]
the receiver in the frequency rangel6D.655-160.755
MHz. When a frequency in this range is programmed,
PC programmer will display the following message:

Select Alternate Prescaler (Option F7) for this
frequency. Refer to Maintenance Manujal
LBI-38556.

A modification is needed to change the Prescaler diy
ratio to eliminate the "tweet". Remove R232 and plag
(or a direct short) in the location for R233. The

programmer will configure the channel information s
to the radio based on whether or not this change is n

d in

the

ider
e it
PC
bnt
ade.

During Standby operation, the Synthesizer 5.4 volts is
switched ON for 25 ms and OFF for 75 ms. In order to facilitate
channel acquisition during Standby operation, bilateral switch
U205.1 is driven by the Synthesiziata line to quickly deter-
mine if a carrier with the propaignalling tone is msent. If
no carrier or a carrier with incorrect tone is detected, the radio
remains in &andby. If a caiier with the proper tone is detected,
the Synthesizer 5.4 volts is switched ON continuously until the
carrier and/or the tone is removed.

Adelay and isolation circuit is applied to the output of the
VCO to prevent unwanted Synthesizer outpefore the VCO
has locked and settled on frequency. This is necessary to
prevent excessive L.O. leakage at the antenna terminal. Com-
ponents of this circuit are R239-R247, C231-C233, Q203,
Q204 and D202. When the Synthesizer 5.4V is applied in
receive mode, D202 is reversed biased to maximize isolation.
"Enable" pulse is applied to Q204 and Q205, delayed by five

Audio modulation from the T.R Board is applied to theMilliseconds (set by R239, R240, C231), whereupon the tran-
Synthesizer Board at P6-2. Audio Modulation then goes t§istor pair “latches up” and forward biases D202, connecting
Mod Pot R230 to adjust the modulation level. The output fronthe VCO output to the "Synthesizer Output” pin (P5-P6).
the Mod Pot is summed with the unfiltered control voltage and

fed to operational amplifier U206.2. Amplifier U206.2 is bi-

ased to produce gain variation with different control voltages.
When the control voltage is below 1.7 volts, both diodes in
diode package D201 are biased off. The op amp gain is then
unity. As the control voltage rises above approximately 1.7
volts, one of the diodes (D201) is forward biased. This in-

creases the op amp gain to approximately 1.2. Further increases
in the control voltage above approximately 2.5 volts turns both
diode paths on, thus increasing gain to about 1.4. Gain vari-
ation versus control voltage compensates for desrga/CO

gain at higher control voltages. The net affect of this is to
linearize the loop response across the frequency band to main-
tain relatively constant audio modulation and constant digital
Channel Guard waveshape.

The synthesizer enable line alddves bilateral sitches
U205.2 and U205.3. The pulse applied to these gates, when
channel changes occur, turns the gates on which shorts out
resistors R224 and R225. This allows rapid channel acquisi-
tion.

Copyright© February 1991, Ericsson GE Mobile Communications Inc.
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Figure 1 - Synthesizer Block Diagram
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LBI-38556 IC DATA LBI-38556
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NOTE: SCHEMATIC DIAGRAM FOR REFERENCE ONLY

(19D902862, Sh. 1, Rev. 5)
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LBI-38556 PARTS LIST OUTLINE DIAGRAM LBI-38556

PARTS LIST COMPONENT SIDE

SYMBOL | GE PART NO. DESCRIPTION
SYNTHESIZER BOARD -
19C851880GL 136-153 MHe +, D,
150251880G2 150-174 MHz r207 1388012512103 Mstal film: 10K ohms 5%, 1/10 w
ISSUE 3 and
R208 =
3
r208 1988012517681 Metal film: 680 ohms £5%, 1/10 u. eer =
- A
R211 1988017251P473 Metal film: 7K ohms $58, 1416 w
SYMBBL GE PART NO. DESDR!P“UN R212 19B801251P121 Metal film: 170 obms 453, 1/10 w. =] L2a3
R213 198012512100 Metal filmi 10 obms 25%. 1/10 w.
215 198801251101 Meta) film: 100 ohme 5%, 1710 w.
T T T Tt T T T CRERCITORS - - - - - - - - - ®316 198801251F470 Metal Film: 47 ohms 43%, 1/10 w. ! I
<201 19A702061P69 Ceramic: 220 pF %5%, 50 YDCW, temp coef © :;“1’7
£30 PPM/ C.
R21g 1388012517883 Metal film: 68K ohms #5%, 1710 w.
c2a2 13R702061889 Ceramic: 1000 pF £5%, 50 VDCW, temp cotf O
*30 PPM/ C. R219 19AT02931F577 Metal film: F1.9K ohms +1%, 200 VDOW, 1/8 w.
(Used in G1). +
€203 19R70206IPEL Ceramic: 100 pF #5%, 50 VDCW, temp coef © — 2i2
thro +30 PPM, RI19 19AT02931P40L Metal film: IOOK ohms ¢1%, 200 VDCW, 1/8 w D
€205 (Used in 62). ®
. o N
c206 194707051063 Ceramic: 270 pF £5%, 50 VDCW, temp coef @ R220 197023317359 Hetal f;lgé) B82.5K ohms 1%, 200 VDCW, 1/8 w. cza?z
230 PN/, - @ + _|T:\ @
RZ20 13AT02931P365 Metal film: 46.4X shms 1%, 200 VDOW, 1/8 w.
207 19AT02052P14 Ceramic: 0.01 uF £10%, 50 VDCW. (Used in 81). @
<208 L3RTD2052E% Ceramic: 1000 pF +10%, 350 vDOW. R221 19ATO2931P365 Metal film: 46 4K ohms +1%, 200 VDCW, 1/8 w. @
oz (used in 62). s B0
c209 n + @
R221 192702931358 Metal f£ilm: 39.2K ohms $1%, 200 VDCW, 1/8 w, @& E
c2lo 19A702061F61 Ceramic: 10U pF £5%, 50 VDOW. temp coef D (Used in G1). = e
+30 PEM. r222 13A702931E401 Metal £ilm: 100K obms 1%, 200 VDCW, 1/8& w. @ L] + @
(Used in @1) =1 "
c21t 19A702061P23 Ceramic: 22 pF £5%, 50 VDOW, temp coef 0
£30 PPH. R222 192702951408 Metal Eilm: 121K ohms 1%, 200 VDOW, 1/6 w. —l— &
(ased in 62) = &
€212 19A702061P77 Ceramic: 470 pF £5%, 50 VDCW, temp coef 0
£30 ppM. R223 19B501251p¢82 Metal Eilm: 6.8K ohms 5%, 1/10 w + @
€113 19A702052P14 Ceramic: 0.01 uF £I10%, 50 VDCW. Fe2e 19B80I2S1PI0S | Metal film: M ohma £5M, 1/10 w + cere— FreT
R225 3 Film: .
c214 TE44ACPI2IK Polyestec: .022 uF tl0%, 50 VDCW. 2 19980123133 Hetal film: 33K obms 334 1/10 w
2226 1988012519224 Metal film: 220K ohms 5%, 1/10 w.
€215 194700004P10 Metallized Polyester: 1.0 uF +10%, 63 VDCW.
R227 198201251P102 Metal film: 1K ohms £5%, 1/10 w.
c216 192702052514 Ceramic: 0,00 uF tI0%. 50 VDOW. k. 1 _
thru r228 1982012517221 Metal film: 220 ohms 5%, 1/10 w. : :
c220 R229 19B201251P470 Netal film: 47 ohms 5%, 1/10 w.
c221 19ATD2061P77 Ceramic: 470 pF :5%, 50 VDOW. temp ccef O R230 19850077988 Varisble, cermet: 4.7K ohms $25%, .3 w.
and 130 PEM.
c222 R231 L9BBO1251P4T3 Metal £ilm: 47K ohms 15%, 1/10 w. (19C851880, Sh. 1, Rev. 4)
c223 19ATOB205PS Tantalum: §.8 uF, 10 VDOW: sim to Sprague 293D, R232 19E801251P100 Metal film: 10 ohms 5%, 1/10 w. (19C851881, Component Side, Rev. 2)
c224 13A702052p% Ceramic: 1000 pF :l0%, 50 VDOW, R234 19B801251R470 Met.'l film: 47 ohms £5%, 1/10 w.
€175 19ATO520585 Taotaium: 6.8 uF, 10 VDCW; sim ta Sprague 293D, R23S 198801251104 Metal £ilm: 100K ohms #5%, 1/10 w.
and SOLDER SIDE
e 1 O N P INTEGRATED GIRCUITS - - - - - ~ =
c227 19A700004P8 Metalized polyester: 0. 47uf :10%, §3 VDCW, w201 19EE00902P5 Synthesizer, custom: CMOS, serial imput. oy B o iy RZ15
c228 19A702052P14 Ceramic: 0.01 uF :10%, 50 vpow. un2 19R149944P201 Prescaler; sim to Motorola MC12027A. = |:| |:|m = l:l
= i
c229 19A7T02061P45 Ceramic: 47 pF t5%, 50 VDOW, temp coaf 0 =30 U203 19BEO1351P8 Ccystal Oscillator.
PEH. 204 13CH 5191361 Voltage Controlled Oseillatar. {Used in G1). Dg o2
Skl
_____ e s DIODES - - e e v204 19085191362 ysltage Controlled Oscillator. {Used in 627. o ]
w208 19R702705P4 Digital: d Analog Switch/Multiplexer: sim t.
paal 19A703561P2 Silican, fast recovecy (2 diodes in series). iTien, Guad Analog switch/Multiplexer: sim to o 5
ra
0205 19A702293P3 Ginear: Dual Op Amp; sim to LM353D |:| Df
Tttt s et m e - - BLUGS - - - - oe - - - - -
55 L9AT047T9RE Connector. printed wiring. & circuits: sim to =0 o
and molex 22-17-2062. ED |:|m
B L 2]
u
o~
- - = - - - - - - TRANSISTORS - - - - - - - - - Ug:l
0201 19a704708P2 Silicon, ¥PN: sim to NEC 2562356, co1a
o
.  RESISTORS - - - - - . PRODUCTION CHANGES = e
Changes in the equipment to imp: [ Ce or plify areidentified by a “Revision Letter”, =
R201 19REOLISIPLOG Metal film: 1008 chms £54. 1/10 w which is stamped after the mode! number of the unit. The revision stamped on the unit includes all previous RZ217 =
isi ipte f affected by these revisions.
r202 19RBOL251PLS4 Metal film: 150K chms #5%, 1710 w, (Used in &1} revisions. Refer to the Parts List for the descriptions of parts 4 2222
R202 19BBOL251P224 Metal £ilm: 220K obmg #5%. 1/10 w. (Used in G2). REV. A - SYNTHESIZER BOARD 19C851880G2 = =
in the initial shipment. |:| I
R203 193207931245 Metal £ilm: 3160 ahms +1%. 200 VBIW, 1/8 w Incorporated in o s
(Used 1in 01) =
R203 19A702931P233 Metal Film: 2150 ohms z1%. 700 vocwWw. 1/68 w REV. B - SYNTHESTZER BOARD 19C851880G2 . =]
(Used in 62 To reduce noise on the VCO supply line. Deleted R210 and 25
o
R204 19BBOLZ51P272 Metal film: 2.7K ohms +5%, 1/10 w, changed C223. s =i -
. ™
BI0S 19BB01251P470 Hetal Eilm: 47 ahms 5%, /10 . R210 was 19B801251P270 - Metal Film: 27 ohms 5%, 1/9110 W. = I:I o
€223 was 19A705205P14 - Tantalum: 6.8 uF +20%, € VDCW. 5 "
R206 1988012518331 Metal €ilm: 330 ahms 5%, 1710 w —
_z

]
N

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

BACKSIDE VIEW

(19C851880, Sh. 1, Rev. 4)
(19C851881, Solder Side, Rev. 2)

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE
DEVICES

SYNTHESIZER BOARD
19C851880G1 & G2
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NOTES:
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SYNTHESIZER BOARD

19C851880G1 & G2




