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CGeneral Product Description

The Shure UT2 is a | ow cost wirel ess handheld transmtter designed for the Misic

i ndustry (M) market.
UT2C is 774 to 782Mz.

I Speci al Features

transmtter off.

the battery reversed.
Conpatible with SHURE UT4 receiver.

© oNoOg kwoNE

Il Circuit Description

Audi o Section

Si gnal s

The UT2 is a single frequency,
transmitter with a 9 volt battery for power supply.

crystal controlled
The frequency range for the

. Power on/off LED to indicate the operating status of the transmitter.
Low profile on/off power switch prevents accidental
Low battery indicator to informthe user when to change the battery.
Muite Switch to provide audio on /off function w thout turning the

turn-off.

A variety mcrophone heads nay be used with the transnmitter.
Adj ust abl e gain provided for various source |evels.

May be used with dynanmic or condenser type microphones.

El ectronic circuitry prevents damage to the unit

if the user installs

Audi o signals enter the UT2 through gold sliding contacts fromthe
M crophone head to the headboard. Contact G\ND is a ground, Contact

AUD. IN is the audi o input,

contact +9V supplies regulated +9 Vdc bias
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for electret condenser m crophone.

Preanplifier Stage

Next, the audio signal enters a preanplifier stage consisting of one
section of op anmp (Ul02B). The voltage gain of this stage nmay be

adj usted over a 26 dB range by neans of an externally-accessible
potentioneter (R125). This enables the user to conpensate for |evel
difference at the source. The output of this stage is then divided down
to match the input range of the next stage via R149 and R150.

Pr eenphasi s
The preanplified audio signal is then passed through a passive pre-
enphasi s network consisting of R142, C110, Cl11, R112, and R115.

Audi o Si gnal Conpressi on

The signal next enters the NE571D integrated circuit conpander (Ul01B),
providing a 2:1 logarithm c conpression of the audio signal. A |ower

noi se floor is achieved with the assistance of UL02C. An internal
potentioneter (R130) is provided for nulling system audi o distortion.

Op anp Ul02B operates as a 2-pole active |ow pass filter to restrict the
bandwi dth of the systemto audi o frequencies. The NE571D al so contains
and identical second channel (U101A) that is used to supply regul ated,

| ow-noise 5 Vdc bias to various audio and RF circuit points.

RF section
Processed Audio enters R258, an internal potentioneter adjusted for 45

kHz devi ation (100 % nodul ation) with a 0.3 dBV (2.5 dBu), 1 kHz tone at
the output of the audio section. The audio is then fed to varactor
di ode D201, which is part of the nodul ated oscillator-tripler/quadrupler

stage (@01).

The base-enmitter circuit of QRO01 operates as a crystal-controlled

Col pitts oscillator in the 20 MHz regi on. Fundanental -node crystal Y201
is tuned to 10 kHz bel ow series resonance by the series conbination of
frequency-netting coil L201, diode D201, capacitor C205, and capacitor
di vi der C206 and C209.

Frequency Stability

To ensure frequency stability with changes in battery voltage, regul ated
+5 Vdc bias is applied to the varactor diode and to the base of QO1.
Tenperature conpensation is provided by C206 and C209. The coll ector
circuit of Q01 is tuned to the third/fourth harnmonic of the oscillator
frequency (approximately 67/90 MHz) by neans of L202, C208, and C212
C220 couples RF energy to a second tuned circuit consisting of L203,
C214/ 213, and C215 (coupling band-pass filter), which also forns a
capacitivel y-tapped voltage divider for matching into the base of QO02,
operating as a buffer anplifier
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Frequency Tripler and Buffer

The third stage (Q03) is operated as a frequency tripler with the
collector circuit tuned to the internedi ate frequency (approximately
200/ 270 MHz) (frequency output of Q02 tines three). At the collector
there is a double tuned circuit that performtuning and i npedance

mat ching into the base of @QR04. Q04 operates at the sane frequency as
@03. The circuit looks simlar to @03 but it is a buffer stage for
additional filtering of the harnonics.

The fifth stage (Q05) is the last tripler in the RF circuit tuned to
the out put frequency. Once again, there is a double tuned circuit
provi di ng i npedance natching to the anplifier stage.

Amplifier and Battery/ Antenna mat chi ng

The anplifier brings the signal to the desired RF power. Behind the
anplifier is a Collins filter, which works as a | owpass filter and a
down converter fromhigh to | ow i npedance. After that is an additiona
band-pass filter, to neet the international regulations. Then a
capacitor and a coil matches the network to the battery which works as
an antenna. (€266 couples the (+) and the (-) pole of the Battery for
this purpose.

Test Equi prent

1. RF Signal Generator (Hew ett Packard HP8657B)

2. Frequency Counter (Hew ett Packard HP5386A)

3. Spectrum Anal yzer (Hew ett Packard HP8591A)

4, Har noni ¢ Distortion Anal yzer (Hew ett Packard HP 339A)

5 Digital Multineter(Fluke 77)

6 | F Receiver (Mdified Shure SC4, tuned for 45 kHz devi ation) (Ref.
Wrel ess Service Equi pment Manual ), or a UT4 of the sane frequency.

7. RF M xer (ZAD-1)

8. 9 volt Power Supply (Hew ett Packard HP6218A)

9. 50 Q Cable (RG 174/u), BNC connector to bare ends
10. Non-netallic slot-type screwdriver (Toray yellow adjuster #A-1810)
11. Non-netallic slot-type screwdriver (Toray red adjuster # A-0910)

Ali gnment procedure

Al i gnment Set up

The nodel UT2 transnitter should be aligned as an interconnected board
assenbly. The 50 Q output cable nust be connected to TP217 (antenna
out put) and ground TP216. It may be tack sol dered or connected by
contact pins in a fixture.
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1. Be certain S101 (power) is in the “PW position (to the right side).

2. Verify that S102 (nute) is in the “on” position (up position).

3. Connect the positive lead of 9 volt supply to 1140 (positive battery
termnal). Connect the (-) terminal to 1145 (ground). The green
power LED should now be illumnated . If not, there is a circuit
mal f uncti on.

4, Tenporarily reverse the polarity of the 9 Vdc supply. The green
power LED should be extinguished and the current should be zero.

O herwise, there is a problemwith the reverse polarity protection
circuit. Return the polarity of the 9 volt supply to nornal.

5. Reduce power supply voltage to 6.6 + 0.1Vdc. The red LED shoul d be
illumnated. Return power supply voltage to 9 Vdc.

6. Connect positive lead of audio nmeter to 1109 (Audio to RF). Connect
the negative lead to |145 (ground).

7. Ensure that 9.0 £ 0.35 Vdc is present at |+9 using a digital
multimeter (DMM). |If not, see service evaluation section.

8. Preset R125 (Gain) to mdrange.

9. Set the Audio Cenerator to 1 kHz with anplitude equal to -6.5 dBV
(-4.3 dBu or 473 nV)

Audi o Al i gnnent

1. Adj ust R125 (gain) for 0.3 £ 0.2 dBV ( 2.5%0.2 dBU or 1.035 V) at
1109 using the audio neter. |If this |evel cannot be obtained, see
servi ce eval uation section.

2. Reduce the audi o generator output to -13 dBV (-10.8 dBu or 223 nV)
and nmeasure the level at 1109. This is done to avoid the linmiter
which activates at 1.8 dBV (4.0 dBu).

3. Change frequency of audio generator to 100 Hz. Renove 400 Hz high
pass filter from THD anal yzer. Verify that the audio |evel is equal
to -1.2 + 1.0 dB relative to the |l evel measured in (2) at 1109.

4, Change frequency of audio generator to 10 kHz. Verify that the Audio
level is equal to +4.5 £+ 1.0 dB relative to the level in (2) at 1109.

5. Return the Audi o Generator frequency to 1kHz and anplitude to 0 nV.

RF Al i gnnent

1. Connect the 50 Q output cable fromthe spectrum anal yzer to TP217.
Peak C245 and C249 for maxi num out put power on spectrum anal yzer.

Qut put power should be 11 + 3 dBm accounting cabl e | osses.
2. Connect 50 Q output cable to frequency counter. Adjust L201 to set

the carrier frequency to F¢c +2. 0 kHz.
3. Reconnect output cable to spectrum anal yzer. Confirm output power
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remai ned within specification. |[|f not, repeat step 1. Then check
the | evel of spurious emssion up to 1.8 GHz. Al nust be at |east
50 dB below the carrier |evel.

4, Measure current drain of the transmitter using digital nultineter
(DW). Current drain should be |ess then 50 mA
5. Return the Audi o Generator frequency to 1kHz and anplitude to -6.5
dBV (-4.3 dBu or 473 nV)
6. Adj ust signal generator to produce an unnodul ated out put signal at
Fc-10.7 MHz with an anplitude of +7 dBminto one input port of ZAD -
1 mixer. Connect the 50 Q output cable through 40 dB attenuator to
the second input port of mixer. Wth 0.3 + 0.2 dBV (2.5 dBu, 1.035
V) at 1109, adjust R258 to obtain 45 kHz deviation with a 1 kHz
nmodul ating tone at the IF receiver. (45 kHz deviation is equal to -
8.2 + 1 dBV out of the IF receiver when | oaded with 3.3 kQ.)
7. Adj ust R130 for m ninmumdistortion of |IF receiver.
\% Test for Product Acceptance
1) Insert battery and turn MJTE and PONER swi t ches ON.
2) Verify LED s are visible through case and are lit.
3) Sel ect appropriate frequency on Communi cati ons Recei ver.
4) A tone which fluctuates in volume when the volune pot is adjusted should
be audi bl e.
5) Tap the unit to check for nicrophonics.
6) Turn POAER and MUTE switches off and verify that the LED' s go off.
7) Set vol une pot to midrange.
Qut put power 11 + 3 dBm
Spur i ous from0.01 to 1.8 GHz at |east -50 dBc
Frequency tol erance Fc £ 2.0 kHz
System audi o response 30 Hz to 15 kHz (+1 ,-3 dB)
System di stortion less than 1. 0%
Vi Agency Approval
1.0 IC <616231160>
2.0 FCC <DD4UT2C
3.0 ETS 300 422 Type approval for Europe
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4.0 ETS 300 445 EMC approval for Europe (CE mark)

VI | Mechani cal Specification

1. Overal |l Dinensions
UT2/58: 241.3 mm (9-1/2 inches)
uTr2/31: 225.4 mm (8-7/8 inches)

2. Wei ght
UT2/58: 296 grans (10.4 ounces), w thout battery
UTr2/31: 218 grans (7.7 ounces), wthout battery

3. Housi ng
Handl e and cup: black ABS plastic, black paint
Bezel : pol ycarbonte, black paint

4. Battery
9 Volt (Duracell NMN1604), Al kaline type reconmended

5. Swi t ches
A. OFF/PWR |low profile, two position slide type; |ocated on m crophone
si de
B. MUTE/ON. |low profile, two position slide type; |ocated on m crophone
si de

6. Controls
M crophone Gain: Potentioneter, inside battery cup, screwdriver
adj ustabl e

7. I ndi cators
Power: LED (green); located on m crophone side
Low battery: LED (red); |ocated on mnicrophone side

VI Envi ronment al Speci ficati ons

Moisture Resistance
7 days at 90% RH with the temperature cycled from +14°F (-10° C) to +150°F (+65° C) and back.
Allow the units to recover for 24 hours. Product must meet the -7 specifications.

Steady State Humidity

Ten days at 90% RH and room temperature. Evaluate units for visual and mechanical defects after
1,3,5,7,and 10 days. Atthe end of the 10 day period allow the units to recover for 24 hours.
Units must pass the -7 print specifications.
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Operational High Humidity
Units must operate per -7 print specifications at 90+% RH and room temperature.

Hot Temperature Storage
Seven days at +140/165°F (Packaged)/(Unpackaged). Allow 24 hours for recovery. Units must
pass the -7 specifications.

Cold Temperature Storage
Seven days at -20°F (-7° C) (Packaged). After 24 hours, units must pass -7 print specifications.

Temperature Shock
Five cycles, 30 minutes each temperature, from -20°F (-7° C) to +165°F (+74°) (Unpackaged).
Allow 24 hours for stabilization before testing. Units must operate per the -7 specifications.

Operational Temperature
Operate the unit at 20°F (-7° C) and 120°F (+49° C) after a three hour stabilization at each
temperature. Units must operate per the -7 specifications.

Mechanical Shock (Drop Test)

The Body Pack Transmitter will be dropped from a height of 40” onto a hardwood floor. Two units
onto each corner, two units on each edge, and two units on each face. Acceptable damage will be
determined by the C.Q.E. Manager and the team. Defects should be minor such as: Minor nicks,
dents, cracks, chips, etc.. Product must be fully functional.

Electrostatic Discharge (ESD)
Units will be subjected to £ 15 kV air discharge and + 4 kV contact discharge. The product must
pass -7 specifications.

Servi ce Eval uation

<Tr oubl e- Shoot i ng Qui de>

1. DC Power. Verify 9.0 = 0.35 Vdc is present at 1+9. |If voltage is
| ow, beginning tracing at the power supply to see where it drops.
Check power switch, bias on QL0O5 and L102. Make shure circuit board
ground is actually O V. If there is a short to ground from?9V, try
to isolate different parts of the circuitry. Narrow it down to the
RF or Audio section. Look for foil shorts, solder bridges, and
capacitors that have been installed backward. Al so check for 5 %
0.25 Vdc at I+5 (U101 pin 7). If not, check UlLOl pin 13 for 9V, and
t he val ue of R133.

2. Audi 0. Determ ne where the audi o signal disappears. Verify Audio
at pin 7 of U102. If not found check DC bias at pins 5,6,7 of ULO2.

SS Record of Changes Made Exp Dwg. No:

1. Production Release Used in:

2 ECO 81418: Changes to audio SHURE BROTHERS INC.
limits pages 2&4 222 HARTREY AVENUE

EVANSTON, IIL 60202
PHONE 847-866-2200

Microphones-Electronic Components

Typed:Anny Liao, Erick Boughton

Checked:

Approved: Kevin Mikes

Approved:




Description:UT2 handheld transmitter

DRWG. UT2-7

Refer To Drawing NOS. 90-8787G-11

Page 8 of 9

They shoul d be about half of the supply voltage, or around 4.5 Vdc.
This bias comes fromthe 9V line trough divider R103/R105, then
through R106 to Pin 5. Look for open vias, foil shorts, incorrect
parts, and bad connections. If there is audio at Pin 7 of UL02, but
not at pin 14, check for DC bias; pins 12 and 13 should read
approximately 1.8 Vdc, while pin 14 should read about 3.7 Vvdc. DC
bias cones frompin 9 of ULOl through RL07 to pin 12 of UL02. Next
check parts in feedback path frompin 14 of Ul02 to the next stage
and to the limter (QL03), and pin 14 of U101l. Verify that the DC
| evel at ULOl1l pin 16 fluctuates as the input signal is changed; a

| ow or constant DC voltage may be caused by QL03 or Ul01l. The | ast
stage to check is pins 8, 9 and 10 of U102. DC Bias shoul d be about
4 Vdc for all three pins of Ul102D. Check val ues in feedback path
frompin 8 to pin 9, and path to Q.04 and pin 16 of Ul01

3. Fr equency probl ens.

Make sure the RF carrier is at |least 10 dB

hi gher than the spurs to allow the frequency counter to | ock on.
Make sure the crystal is the correct frequency and fits with the
board group (Group Indicators). Mke sure L201's core i s not
cracked. Check DC bias for @01. D201 needs to be the right
varactor as well as have 5 Vdc on its cathode. Check parts and

val ues of the oscillator stage. And as always, |ook for shorts and

opens.

4, Low out put power.

The out put of the transmitter should be termnated

ina b0 Omload from TP217 to ground during testing. If the unit is
being tested as a two board assenbly with the RF and audi o boards
sol dered together tenporarily renmove C265 to di sconnect the Battery
antenna. Probe output after the oscillator stage behind C210. |If
there is none, refer to section 3, check the oscillator stage. Al
si x stages can probed in this way.

St age
St age
St age
St age
St age
St age
Check al so the bias

1 probe behi nd C210

2 probe behi nd C220

3 pr obe behi nd C229

4 pr obe behi nd C238

5 probe behi nd C247

6 probe TP217 renpbve C265
vol tage on all six stages.

5. Excessive Current Drain. Try readjusting C245 and C249 for | ower

current drain while maintaining output power to specifications. |If
the current drain is still excessive, there nay be a short sonmewhere,
wong resistor values, or a defective capacitor.

6. Deviation. |f R258 cannot be adjusted to obtain 45 kHz devi ati on,
try to isolate the problemto the audio or RF section. If the |evel

at 1109 is not 0.3 dBV, refer to section 2 audio. |If the |evel at
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1109 is correct, check C203, R203, R204, D201, L201, and C205. The
cat hode of D201 should be Getting 5 Vdc bias fromthe 5V Iine through
R202 and R203. The Value of C205 is very critical to the deviation
sensitivity. As a last resort, try replacing D201 and Y201.

Distortion. First nake sure the analyzer’'s 400 Hz hi gh pass and 30
kHz | ow pass filters are “in". Pin 9 of UlL01l should read about 1.9
Vdc. The DC level on the w per of R130 should change from about 1.5V
to 3.5V when R130 is turned. If not, check R129, Cl125, R130, R141,
R140, R126 and the parts tied to pin 9 of UL0O1. Make sure the audio
|l evel is okay. Finally, try replacing D201 and Y201.
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