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CGeneral Product Description

The Shure PSMAOOT is a wireless transmitter designed for stereo transm ssion
froma line level input. The signal is transmitted to a wireless body-pack
receiver within the frequency ranges of (722-865) Miz into three different
groups. Each transmitter/receiver conbi nation has Eight avail abl e
frequenci es. The transmtter features a half-rack metal enclosure. Thi s
product was designed to be use by stage nusicians and broadcast personnel.

I Speci al Features

1. Each transnmitter/receiver conbination has sixteen available
transm ssion frequencies that nmust match on both units for proper

reception.

2. Balanced 1/4 in. line level inputs.

3. 1/4 in. loop through.

4. Internal linmmter to protect the user from extrenely high Ievel
signals and to Ilimt the occupied bandwidth based on FCC
st andar ds.

5. Two rows of input Ievel netering. Each row (left and right

channel) has 4 LED's with the last red LED indicating the point
where the linmter is activated.

6. Headphone nonitoring jacks(1/8in.) with volume control on front
panel .

7. Half-rack steel chassis.

8. Phant om power protection.

14. Dynamic 2:1 Audi o Conpandi ng.
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15. Stereo pilot used as tone-key.

16. Timng circuitry for quiet operation.

Il Circuit Description

Audi 0 Section
The PSM transnitter requires a line le

vel 1input source, balanced or

unbal anced entering via (1 /4)” plugs. If only one connector is
plugged in the signal is applied to both left and right input
sections. The input signal (left and/or right) is converted from a

bal anced to an unbal anced signal thro
U301). The unbal anced signal then gets

ugh an active network (U201,
sent to the headphone anp as

well it goes through a 15kHz brick wall low pass filter (FL201,
FL301). So that any 19kHz information from the input does not confuse

the receiver pilot-detection circuitry.
The signal is then buffered, pre-enphasi

zed (R219, C211), (R319, C311)

and AC coupled into the conpressor/limter (NE571 U502A, B). The NE571
utilizes external anplifiers (U501A, B). The conpander perforns 2:1
logarithm c conpression of the audio signal, which then feeds into

U601, the stereo nodul ator. These two si
U401 against fixed levels. If either
current is fed into the rectifying
| owering the gain on the conpressor.

gnal s are “wi ndow’ conpared by
signal exceeds these |levels
capacitors (C505, ©515) thus

The stereo nodul ator outputs both the stereo nodulated signal, and a
19kHz tone to be used as a pilot. The pilot tone is filtered and

adjusted for proper phase (L601). The
the nodul ated audio (U602A). The | evel

pilot tone is then nixed with
of pilot relative to audio is

adjusted with trinmer pot R608. The m xed signal passes through a

switch (SWs01) controlled by the mecr
el i mi nate “poppi ng” when frequencies are
The LED ballistics are sonewhere bet

oprocessor, which is used to
changed.
ween peak and VU, with the

intention of giving peak indication that is slow enough for the user

to visually catch short transients.

RF section

Processed audio and pilot tone enter
that is adjusted for 35kHz deviation (

R35, an internal potentioneter
100% nodul ation). The audio is

then fed to the tuning voltage pin of the voltage Controlled oscillator
(VCO, and nodulates the carrier directly. The VCO is shielded to

prevent external Rf fields from affect
5vdc power is provided to ensure frequen

ing its operation. Regul at ed
cy stability.

The VCO is capable of tuning from 722 to 746 MHz (UA- Mbdel) and 800 to

863 MHz (M and K - Models) with a 1 to
the output of the VCO the RF signal spl
of the VCO is coupled by C36 the

synt hesi zer U29. The synthesizers i
signal as necessary to the desired refer

9 volt tuning voltage range. At
its into two paths. The out put
frequency control pin of the
nternal circuitry divides the
ence frequency. The synthesi zer

contains a quartz-controlled reference oscillator circuit operating
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froma 4.0 Miz crystal Y30, which is adjusted by means of trinmer C41.
The output of the synthesizer is a series of current pulses, which are
integrated by a passive loop filter to produce a control voltage
si gnal . The control voltage signal is then connected to the VCO
through anplifier U30A, which is used to isolate the PLL filter from
the audio nodulation signals the transmitter operates on eight

sel ectabl e frequenci es.
U5 which interfaces with the user
out put
pad. The RF signal
PA is configured as a common
el enents Q110 and D112.
tuned | ow pass matchi ng networks,
a high degree of spectral purity.
During transmtter power up.
nmutes the RF power.
until the PLL has | ocked.
does then not nute the transmitter
conditions, voltage is first

is also coupled to a RF MM C QLOO anplifier
is then applied to the RF power
emtter
The power
and | ow pass filter

Bringing the gates of
This provides approxi nately 45dB RF attenuation
Bringing the gates of

Frequency selection is nmade via m croprocessor

switch SW20A. The VCO
through a resistive

anplifier QL02. The
anplifier with active bias
anplifier (QL02) contains fixed
FL101, providing

by neans of

Q101 and Q103 | ow

QL01 and Q103 high

RF. During transmtter power off

renoved fromthe VCO by bringing the base

of @O0 high. In this nanner the carrier signal of the transmitter is

not allowed to drift off frequency during power on and power off

condi tions.

Power Supply Section

Tabl et op AC Adapter class 2 power unit. (PS40, PS40E, PS40UK)

Donesti c: (PS40), (Input: 120VAC 60Hz 14W OQutput: 15VDC 600mA, 9W

Export European: (PS40E), (Ilnput: 230VAC 50/60 Hz, CQutput: 15VDC 600nA, 9W

United Kingdom: (PS40UK), (I nput: 230VAC 50/60 Hz , Qutput: 15VDC 600mA, 9W
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System Bl ock Di agram
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11 Test Equi pnent (or approved equival ent)
1 Digital Multineter Fl uke 77 or 87
2 Audi o Gscill ator Krohn Hite 4300A or HP8903
3. AC Meter HP8903, HP400G., or Tektroni x AA501
4, Di stortion Analyzer HP8903, Tektroni x AA501(4) 50Q I oads
5 Frequency Counter Phillips PM6666 or HP5386A
6 Spect rum Anal yzer HP8591A
7 | F Recei ver Shure Modi fied P6R Design
9. 50 ohm cabl e( RG 58/ U), 2ft or less, BNC to BNC connect or
10. 1/4-to-1/4in. cable Shure Part #:
11. Non-netallic slot-type screw driver. (Toray yellow adjuster #A-1810)
12. Non-netallic slot-type screw driver. (Toray red adjuster #A-0910)
IV Al'i gnment Procedure
PREFACE: If any part of the following alignment cannot be achieved,

see Section X, “Service Eval uati on and Troubl eshooting”.

WARNI NG Under no circunstances should FL301 and FL201 be adj usted.

These parts conme in preset formfromthe manufacturer and can not be retuned
If they are accidentally adjusted, THEY MJUST BE REPLACED!

Initial Transmitter Settings

1. Set headphone vol unme control (R136) full clockw se.

2. Set audi o analyzer with a 30kHz | ow pass filter.

3. Remove antenna OF UUT and pl ace capacitor Cl155 to the open pad of

Cl54. (After all of the follow ng test have been conpl eted place back
the antenna to the UUT and renpve Cl154.)
Frequency / Channel Table
Channel | Model ( HF) IF_(HF) Model (HF-A) | IF (HF-A) | Model (MN) | IF (MN) | Model (KE) [ IF (KE)
0 722.325 611.725 800.600 690.000 842.175 731.575
1 723.100 612.500 801.100 690.500 843.250 732.650
2 724.500 613.900 802.325 691.725 843.675 733.075
3 725.550 614.950 805.050 694.450 845.900 735.300
4 726.125 615.525 808.600 698.000 846.325 735.725
5 728.450 617.850 810.550 699.950 847.075 736.475
6 730.450 619.850 811.600 701.000 847.500 736.900
7 731.525 620.925 813.300 702.700 852.450 741.850
8 734.175 623.575 813.800 703.200 854.900 744.300
9 738.225 627.625 815.425 704.825 856.175 745.575
A 739.625 629.025 822.875 712.275 856.950 746.350
B 740.350 629.750 823.475 712.875 859.375 748.775
C 741.600 631.000 824.625 714.025 860.400 749.800
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D 743.225 632.625 827.700 717.100 860.900 750.300
E 744.275 633.675 828.775 718.175 863.100 752.500
F 745.675 635.075 829.175 718.575 864.300 753.700
4.0 DC REGULATOR TESTS.
Check  TP901 for (12. 4+. 4)Vvdc, TP13 for (6.0+. 4) vdc, Tp2 for
(5.0+.4)vdc, and TPl for(4.8%+.2)Vdc. On the production fixture only,
check DC current drain of UUT, should be ... mA
4.1 VCO TUNI NG VOLTAGE
Set the Tx to the mininumfrequency of the transnitter nodel. Attach a
coaxi al cable between the spectrum anal yzer and J2, the antenna port.
Set the spectrum analyzer center frequency to frequency of the
transmtter nodel you are working (see table above) ,set the span at
200KHz and the anplitude at 17 dBm At TP3 set:
a) A- Mbdel 2.0VDC(+/ -.25vol ts) at(Channel “1")
b) B- Model XxOVDc(+/ -.25volts) at (Channel“1”) 801. 100MHz.
c) C-Model x2VDc(+/ -. 25vol ts) at(Channel “1") 843.250MHz.
4.2 RF PO/AER.
Measure the output power of UUT, the power should be as follows:
HF - Model s +15. 0dBm (+/ - 1.5dB)
VN - Model s +13. 0dBm (+/- 1.5dB)
KE - Model s +10. 0dBm (+/ - 1.5dB)
HF(A) - Model s +15. 0dBm (+/ - 1.5dB)
4.3 PILOT TONE SETTI NG
Adj ust R608 to set 19kHz sidebands to -14.75dBc + 0. 75dB.
CARRI ER FREQUENCY.
Attach the coaxial cable to the frequency counter. Adjust C41 for the
proper carrier frequency #/ - 1kHz.
4.4 HEADPHONE OUTPUT TEST. (Vol une pot should set to the maxi num)
Input a 1kHz audio at a |level of —=20.0dBu signal from audi o generator
to the Left IN (TP202) of UUT. Measure the headphone output at
TPHPL1(l eft), TPHPRL(right) to be +13.3dBu * 2.5dB. Verify that THD
is less than 0.02% with 400Hz and 30KHz filters activated . For this
test a (1/8)"stereo plug can be used to access those test points, and
(1/4)"mono plug to provide the audio at the UUT.
1/4” or 1/8” in. plug
Tip = Left
 m—
QSSSS %S: : : Sleeve = Graund
Tip mhﬁhﬁh\ ::\ Ring = Right ) | IE
Ring \\\\\k N 1
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4.5

4.6

COVPANDER SETTI NG
I ncrease audi o generator output to get -1.4dBu £ 0.1dB (660)nV at TPLCl

or TPRCl1. The audi o generator output |evel should be =7.6dBu = 1.0dB.
Verify all green and yellow LEDs shoul d be on.

DEVI ATI ON SETTI NG

NOTE: Verify that the receiver P4AR, PAT IF is: a) calibrated to 35KHz

devi ation, b) THD at headphone output audio Left and Right is less than 1.75%
c) Stereo separation is greater than 30dB between left and right.

Make sure the 400Hz highpass filter is OFF at the audi o anal yzer.

Set (PAT _IF or P4R) receiver’s volune full clockw se.

Production test fixture only: ZAD M xer (I = 1F port, L= LO port, R= RF port)
Connect TPTRF1 (J3) to RF port of ZAD M xer through 20dB RF attenuator.
Connect signal generator to LO Port of ZAD M xer and set to +7dBm |F port of
ZAD M xer shoul d be connected to RF input of Shure PAT _|F receiver.

Monitor (PAT_IF or P4R) receiver at TP302 and adjust transnitter

Devi ati on pot R151 for -1.4dBu %+ . 1dB

Verify the audi o frequency response.

Audi o output at 100Hz to be -7.9dBu

Audi o output at 10KHz to be -3.8dBu
Reset Audi o generator to 1lkHz.

1.0dB at TP302.

+
+ 1.5dB at TP302.

4.6 LI M TER TEST.
Input audio to left channel of UUT at a level of 2.0dBu at (TP202) and
test the limter by increasing audio |evel from audio generator by
0.2dB. Measure the audio at TPLC1 or TPRCL of the receiver the audio
| evel should be +2.8dBu + 1dB. Verify that all left and right audio
LED s (Green, yellow, Red) are on. Increase audio input to +10.2dBu and
verify that the audio level renmains at +2.8dBu + 1dB.

4.7 DI STORTI ON SETTI NGS.
Engage the 400Hz and 30kHz filters on the audio generator. Decrease
audio level to —7.6dBu. Mnimze distortion at the right receiver audio
out put (TP308) by trimmng R508. Mnimize distortion of the left receiver
out put (TP309) by trimm ng R518. Both channels should be | ess than 0.8%

4.8 STEREO SEPARATI ON.
Feed | eft channel of transmitter input TP202 (a Y plug can be used) wth
a bal anced audio 1kHz at +2.8dBu, insert a Yplug to the right channel
input of UUT. Monitor receiver’'s right output (TP309) wth audio
anal yzer. Tune L6 to minimze audio output and record this nunber.
Measure the audio level at the receiver’'s left output. The resulting
| evel should be at |east 35dB higher from the |evel neasured at the
receiver’s right output.
(In the production fixture only feed the audio to the |eft channel of
the UUT at the test point TP201).

4.9 TALK QUT TEST.
After final assenbly into the chassis and case do the follow ng tal k out
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test. In production this consists of sending a 1kHz tone through left or
right inputs of the P4T and listening to the denodul ated tone com ng via
the 1COM through the L3 IF receiver, through a nixer, anp and speaker.
In service this may be acconplished by sending a tone or voice through
the PAT and listening to it either out of its corresponding receiver

PAR.
Vv Test for Product Acceptance

<Basic tests needed to test operation of the unit. No detailed specs.>
1. DC PONER Plug in unit and observe frequency LED to be on. Check

TP234 for +12.4VDC + 0.4VDC, TP226 for -12.3VDC * 0.4VDC and TP106 for
5.1VvDC + 0. 3VDC.

2. RF POMNER Attach a coaxial cable between the spectrum anal yzer and J2,
t he antenna port. Set the spectrum anal yzer center frequency to the
carrier frequency of the transmitter nodel you are working with, (see
TABLE 1 above). The out put power should be as foll ows:

HF- Model s +15. 0dBm (+/- 1.5dB)
M\ Model s  +13.0dBm (+/- 1.5dB)
KE- Mobdels +10.0dBm (+/- 1.5dB)

3. 19kHz PILOT: Wth no audio input, 19kHz pilot tone sidebands should be
-14.75dBc = 0. 75dB.
4. AUDI O LEDs: Input a 1 kHz sinewave at +12.2dBu to either left or right

1/4 jack. Turn input volume R202 full clockw se. Al green, vyellow,
and red audi o LEDs shoul d be on.

5. LIMTER Decrease audio level to 2.2dBu. Measure and record the |evel
at TP55 (should be 2.6dBu + 2dB). |Increase the audio input by 10dBu.
The | evel at TP55 should be the sane + 0.1dB and all audio |evel LEDs
and L/R limter LEDs should be on.

6. DEVI ATI ON SETTI NG Connect output of audio generator to the “Left/CHL
IN' of the PAT. Set audio generator output to get -1.4dBu = 0.1dB at
TP28. TP118 should neasure -1.4dBu * 0. 3dB. The audi o generator
out put should be -11.8dBu = 2dB and all green and yellow LEDs shoul d
be on.
Set receiver volune full clockwise. Monitor receiver at TP302. You

shoul d nmeasure -1.4dBu = 0. 1dB.

Agency Approval s
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VI | Addi tional Product Specifications
Speci fication M ni mum Typi cal Maxi mum
Frequency Response 50Hz - 15kHz
(+0.5dB, -3dB, referenced to 1kHz)
Total Harnonic Distortion 0% 0.5% 0. 8%
I nput | npedance (input pad OUT/IN) - 20kq/ 14kQ -
Headphone out put i npedance - 100Q -
RF Power output: (M\nodel) +11. 0dBm +13dBm +15. 0dBm
( KE- nodel ) +8. 0dBm +10dBm +12. 0dBm
USA  (HF-nodel) +13. 0dBm +15. 0dBm +17. 0dBm
Carrier frequency tol erance +5kHz
Spurious em ssions dBm(up to 4GHz) - - 65dBm -54dBm
FM Devi ati on - 35kHz -
Stereo separation (Load dependent) 35 dB 40dB -

VI Mechani cal Specification

1. Overal | Di nensions

1.718"(43.6mm) High x 8.630"(219.2mm) Wde x 5.375"(136. 5mm) Deep.
Wth rack nmounting accessories avail abl e.

2. Wi ght
2.0Lbs (907.2 grans)
3. Housi ng

Chassis: Extruded Al umi num Bl ack paint.
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Front / Rear Plate: Al um num Anodized Bl ack, Polycarbonate nane
pl at e.

4, Ant enna
PCB nmount sem -ridgid 1/4 wavel ength for all nodels.

I X Envi ronment al Speci fications
Tenperature Storage (CQE 4)
7 days at +165F (+74C) degrees, unpacked.
7 days at -20F (-29C) degrees, unpacked.
After each 7 day storage, the units nust be allowed to stabilize for 24
hours before testing. Units nmust operate per the -7 specification.
Tenperature Cycling (CQE 5)
5 cycles from-20F (-29C) degrees, to +165F (+74C) degrees with a 1/ 2
hour. Allow 24 hours for stabilization before testing. Units nust
operate per -7 specifications Mechanically and El ectrically.
Qper ational Tenperature (CQE 17)
perate units as described in the -7 at +20F at (-7C and +120F (+49Q
degrees. Allow three hours for stabilization of each tenperature before
testing. Units nust operate per the -7 specifications.
Steady State Humidity (CQE 2)
Performa 10 day test at 92% RH at +80 f (+27 Cytenperature. At the end
of the 10 day period allow the units to recover for 24 hours. Units nust
pass the -7 specification.
Moi st ure Resistance (CQE 1).
Performa 7 day test at 90%to 98% RH with the tenperature cycl ed between
(-10 © and +150 F (66 C) degrees. Allow the units to recover for 24
hours. Units nust operate per the -7 specifications.
Unpacked Drop Test (CQE 65).
Class Ill product: One 6"drop to a small concrete surface on each corner
Edge and face (26 drops total). Then five 20" drops to a snpboth concrete
surface on the normal resting surface of the unit (botton). Units nust
operate per the —7 specification after testing.
X Bench Checks / Service Eval uation: < Troubl e- Shooti ng Gui de>
Bench Checks
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Dc Input

Plug in the transmtter unit.

Verify the appropriate setting of the voltage selector (SW) to the
correct line level voltage (115 Vac or 230 Vac).

observe that the green or red frequency LED is illum nated.

Verify the following test points for their respective power |evels:

TP222 for +20 Vdc

TP224 for -20 Vdc

+12.4Vdc .4 Vdc (|l abel ed +12)
-12.3 Vdc 0.3 Vdc (Il abeled -12)
+5.1 Vdc 0.3 Vdc (Il abel ed +5)

Audi o LED
Input a 1 kHz sinewave at +10.2 dBu to either the left or right XLR jack.
Turn the input volune (R202) to a full clockw se position.
Verify that all green, yellow, and red LEDs are illum nated.
If the LEDs are not illum nated, confirmthat there is audio at TP55 and TP25.
If there is audio at TP55 and TP25, check the LED drivers (U7, Ul5) and nake
sure they are sol dered properly. Mke sure all the LED | eads are sol dered
properly.
Rf  Power
Monitor conductively the antenna output (J3) for the power output. The rf
power output shoul d be:
18 dBm 1.5 dBm (HF)
13 dBm 1.5 dBm (M)
10 dBm 1.5 dBm (KE)

Measure the carrier frequency. It should be within 5 kHz of the
specified carrier frequency.

If any of the previous neasurenments are incorrect performthe bench

checks that foll ow

19 kHz Pil ot Tone

Monitor the carrier on a spectrum anal yzer and eval uate the appropriate 19 kHz
pil ot tone side bands. They should be -14.75 dBc 0.75 dB, with no audio
input. If the results are low or high, or do not appear at all, followthe

st eps bel ow.

If a 19 kHz pilot is visible, but is below -14 dBc, adjust R52 until the
pil ot side bands are -14.75 dBc 0.75 dB. If is still not high enough, there
is awong value in the 57 kHz filter around WA, or R50 and/or R126 are wrong
val ues.

If a 19 kHz pilot is not visible, nake sure all pins of R52, R126, C39, 40,
L6, U6, and R126 are soldered correctly. If the 19 kHz pilot is still not
visible, replace W, Y4, and all of the above resistors, capacitors, and
coils, until the pilot comes back.
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If a 19 kHz pilot is visible, but is high (above -14 dBc), set L6 to
approximately the mddle of its range and retune the 19 kHz pil ot and stereo
separ ati on.

Audi o Eval uati on
Eval uate the audio or deternmine |ack of a signal at the receiver:
Set up the equi pnent as follows:

Set the stereo/nobno switch (SW) to STEREO (down).
Input a 1 kHz tone to the left channel at -7.8 dBu.

Connect an XLR nale to BNC (nale) cable from
left LOOP QUT to RIGHT/CH2 IN.

Check the rf output on a spectrumanalyzer to see if it is being nodul at ed.
If the carrier is being nodulated, this indicates a problemw th the receiver.
If the carrier is not being nodul ated, go on to the next step.

Verify that audio LEDs are illuminated. |f none of the audio LEDs are Ilit,
eval uate the generator output and neke sure that is
applied correctly. |If only one string of LEDs is lit, check for a problem
bet ween the audio output and the limter output (TP55 for the |eft channel,
TP25 for the right channel).

If both strings of LEDs are lit, probe pin 2 of C89 and CA45.

A 1 kHz sinewave with a 19 kHz pilot (on top) will be visible when the
transmitter is working correctly. |If thereis a 1 kHz signal with no 19 kHz
pilot, follow the Bench Check procedures given in “19 kHz Pilot Tone.” |If
there is no 1 kHz signal, follow the audio path toward the stereo nodulator to
reach the point where the signal ceases to determi ne which part in the path
may be defective.
Audi 0 Loss

If there is no audio at the receiver, verify that the PILOT/ON
signal is switched ON (approxinmately 2.5 seconds). The 5 V
PI LOT/ ON signal closes switch UL7C, applying audio to the
rf section.
Limter

If the limter is not operating correctly, set the equi pment
as follows:
Set the stereo/nobno switch (SW) to STEREO (down).

Input a 1 kHz tone to the left channel at 0 dBV (-2.2 dBu) to the
| eft channel.

Measure and record the level at TP55. It should be
2.6 dBu 2dB.

Increase the audio input by 10 dB. The | evel at TP55 shoul d

remai n the sane, 0.1 dB.
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Verify all left channel audio LEDs and L/R Iimter LEDs are
illum nated
Devi ation Levels
If high or | ow deviation exists, a good carrier output and a correctly trimed
carrier frequency is necessary to check audio deviation. |f sone deviation is
present, but not 35 kHz, then the problemis in the audio gain structure.
Input a 1 kHz bal anced or unbal anced -11.8 dBu | evel signal fromthe audio
generator to LEFT/CHL IN. The XLR nal e-to-
13 mm (1/4-i nch) cable should be attached fromthe |eft
LOOP QUT to the RIGHT/CH2 | N.
Note: This is not equivalent to applying one signal with the transmitter in
Mono, because there is a 6 dB | oss in Mono.
Set the receiver volune to a full clockw se position
Monitor the left expander input of the receiver (TP302).
Verify a deviation setting of -1.4 dBu 0.1 dB
Continue to evaluate the audi o frequency response by changi ng the audio
generator output to 100 Hz. Measure the frequency response at TP302. It
shoul d be -7.3 dBu 1 dB
Change the audi o generator output to 10 kHz. Measure the
frequency response at TP302. It should be -3.1 dBu 1 dB
Di stortion Level
Distortion is neasured with L = R If L is not equal to R
when distortion is nmeasured at the receiver, the distortion
measurenent will not be correct.
If the distortion nmeasurenent is not correct, retune the
conpander and devi ati on.
Rf Qut put
The transmitter nmust be powered from 220/110 Vac, 50/60 Hz input at J19 for
proper operation. Mcrocontroller ULO uses a 5 V p—p contro
signal derived fromthe 50/60 Hz Iine voltage to initiate the power—up and
power —down sequence of the transmitter rf section. Wen the transmitter is
on, a5V p-p 50/60 Hz signal should be present at Ul0, pin 19. There are no
adj ust abl e conponents relating to rf output power.

Verify the foll ow ng:
Rf MJTE changes fromO Vdc to 5 Vdc shortly after the transmitter is
swi tched on (approximately 1.5 seconds). Then the power anp (U29) and MM C
anp (@) will turn on, and the voltage across @4 and Q7 will drop to O Vdc.
Check for correct dc voltages on U29, B, U32, U300, and U17.
Rf OFF changes fromO Vdc to 4 Vdc when the transmitter is switched on, and
changes from4 Vdc to 5vVdc (nmonentarily) when the transmitter is switched off.
Check for correct rf power readings by probing the circuit with a 50
coaxi al cable. The power readings shown include the |oading effects of the 50
measur enent device. Breaking the circuit at the point of nmeasurenment will
i ncrease the power readings by approximtely 3 dB.
Low-pass filters U31 and U34 are sol dered conpletely. Check for O
continuity between pin 1 (IN) and pin 4 (OUT). An open circuit indicates that
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the part may be cracked.

Check the continuity and value of all coils in the rf path.

Check the center pin of the antenna and J3 for signs of damage.
Carrier Frequency

Check for 4 M1z oscillations at U32, pins 1 and 2. |If no oscillations are
present, U31 may be defective.

If the frequency is off by less than 60 kHz, try retuning C259. If not
correctable, replace C259, then U3l, and, as a last resort, U32

Verify the correct operation of the VCO by applying 1 Vdc to U300, pin 1,
and adjusting this voltage to 4 Vdc. The carrier should nove froma | ow
frequency to a higher frequency, covering the full range of frequencies for
this nodel transmitter.

NO PONER These vol tages feed the inputs to the +12V regul ators. You should
see about +12VDC at TP234.. Check TP106 for 5VDC. If this voltage is off by .5
volts or nore check val ues of R194, 195,196 and UAC for correct biasing. Al so

| ook for foil, solder shorts, solder bridges, solder balls, unsol dered parts
and backwar ds di odes and capacitors.

RF- QUTPUT POVER:
NOTE: There are no adjustabl e conponents relating to RF output power.

Verify the foll ow ng:
a) The anplifier QLO0, QLO02 have the proper dc voltages according to the
schematic. Make sure there is presence of dc voltage at TP1(VCO dc Power).

Check for proper RF power readings by probing the circuit with a 50Q coax

cabl e. Note: The power readi ng shown include the |oading affects of the 50Q
measur enent device. Breaking the circuit at the point of neasurenment will
i ncrease the power readi ngs by approxi nately 3dB.

RFMJUTE changes fromO VDC to 5 VDC shortly after the transmitter is switched on
(approximately 1.5 seconds). At this time the power anp W29 and MM C anp b
will turn on and the voltage across Q4 and Q7 will drop to O VDC

Check for proper DC voltages on W29, @6, U32, U33, U0 and UL7.

RFOFF changes form O VDC to 4 VDC when the transmtter is switched on, and
changes from4 VDC to 5 VDC (nonentarily) when the transmitter is switched of f.

Low pass filters U31 and U34 are sol dered conpletely. Check for 0Q continuity
between pin 1(in ) and pin 4(out). An open circuit indicates that the part may
be cracked.

Check for the proper nodel dependent resistor values R124 and R131. These

val ues determ ne the proper RF pad val ue.

Check for proper nodel dependent VCO U32.

Check the continuity and value of all coils in the RF path.
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Check the center pin of the antenna and J3 for signs of danage.

CARRI ER FREQUENCY. Check for 4MHz oscillations at U29 pins 1 and 2. If no
oscillations are present Y30 may be bad. If the frequency is off by

+/- 60KHz try to tune C41. If not correctable, replace C41, then Y30, and as a
| ast resort U29.

NO AUDI O AT THE | F RECEl VER
Set Stereo/Mono switch to Stereo and input a 1kHz tone to the | eft channel at

2.2dBu. Look at the RF output on the spectrum analyzer. |If the carrier, is
bei ng nodul at ed, your problemis in the IF receiver. |If the carrier is not
bei ng nodul ated, continue to step 2.

Check to see if the transmitter left audio LEDs are lit. |If they are, go to
step 5.

If you still see no audio LEDs |it, check your generator output.

I f your generator output is good, neasure the audio |l evel at TP55. |If you
still have audio at TP55, either the LED driver pins are not sol dered down
properly or one of the LED pins is not sol dered down properly. [|f you do not

have audi o at TP55, follow the audio path fromthe input to see where the
signal is lost and replace the correspondi ng parts.

Repeat steps 1-4 for the right channel, measuring TP25 instead of TP55 in step
4

At this point, audio is getting to TP55 and audi o LEDs are functioning for both
the left and right channels. Set the Stereo/Mno switch to Mono and input a
lkHz tone to the left channel at -7.8dBu. Probe C89.2 and C45.2. If you see a
1kHz sine-wave with a 19kHz pilot riding on top of it, you need to fix your IF
receiver. |If you see a 1kHz signal and no 19kHz pilot, go to the

troubl eshooti ng section No (or Low) 19kHz Pilot. |If you do not see a 1kHz
signal, follow the audio path back toward the stereo nodul ator until you cone
to the point where the signal is getting |ost and repl ace the correspondi ng
part.

Verify the PILOT_ON signal changes formO VDC to 5 VDC shortly after
transmtter power is switched on (approximately 2.5 seconds). The 5V PILOT_ON
signal closes switch Ul7c applying audio to the RF section.

LON OR H GH DEVI ATI ON:  You need good carrier output power and a properly

trimed carrier frequency to check audio deviation. |f you are getting no
devi ation, go to the troubl eshooting section above, No Audio at the IF
Receiver. |If you can not get 35kHz deviation but you are getting sonething,

the problemis in the audio gain structure:

Make sure the input pad is OUT and try setting deviation as in section 4.7 of
the Ali gnnent Procedure.

2. Input -6.8dBu at 1kHz into one channel with the systemin “Mno”. Al green
and yel |l ow audio LED s should be on. |If not, check the audio gain structure
before TP55 and TP25. |If the correct LED s are on, check the audio gain
structure after TP55 and TP25.
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NO (OR LOW 19KHZ PILOT: You should be nonitoring the carrier on a spectrum
analyzer. |If you can not nmodul ate the carrier with an audi o signal, go to the
troubl eshooti ng section above, No Audio at the |IF Receiver.

If you see a 19kHz pilot but it is bel ow -14dBc:

Adjust R52 until the pilot side-bands are -14dBc + 1dB. If it does

If you see no 19kHz pil ot:

Make not get hi gh enough, there is a wong value in the 57kHz filter

around U9A or, R50 and/or R126 are wrong val ues. Sure all pins of R52, R126,
C39, 40, L6, U6, and R126 are sol dered down properly. |If that does not hel p,
replace U4, Y6, and all of the above resistors, capacitors, and coils until
the pil ot comes back.

H GH 19kHz PILOT: Set L6 to approxi mately the middle of its range and retune
the 19kHz pilot and stereo separation.

NO STEREO SEPARATI ON: Make sure the transmitter is in stereo. Follow the
procedure above for No (or Low) 19kHz Pilot. |If you still have a problem you
need to fix your |IF receiver.

DI STORTI ON:  Renenber that distortion is nmeasured with L=R If L is not equal

to R when you neasure distortion at the IF receiver, the distortion nmeasurenent
will not be correct. Align the conpander and set the deviation (Sections 4.6

and 4.7). |If there are still distortion problens, they are too conplicated to
troubl eshoot in this docunent.

AUDI O LED DI SPLAYS. |f you get audio at TP55 and TP25 but the LED displays are
not working, check to nake sure the LED drivers (U7, UL5) are sol dered properly
and all of the LED | eads are sol dered properly.
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