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General Product Description

The Shure UT1l is a | ow cost wirel ess bodypack transmtter designed for the Misic

i ndustry (M) market.
transmitter with a 9 volt battery for power supply.

The UT1 is a single frequency,

crystal controlled
The frequency range for the

UTl is 596 to 608, 614 to 626, 740 to 752 and 800 to 862 MHz.

turn-off.

I Speci al Features
1. Power on/off LED to indicate the operating status of the transmitter.
2. Low profile on/off power switch prevents accidental
3. I nput attenuation switch
4, Low battery indicator to informthe user when to change the battery.
5. Muite Switch to provide audio on /off function.
6. Tini QG m crophone connector allows the users to choose a variety of

headset or lavalier m crophones offered by Shure.

7. Adj ustabl e gain allows use with high or |ow inpedance mni crophones.
8. May be used with dynanic or condenser type nicrophones.
9. El ectronic circuitry prevents danmage to the unit if the user installs
the battery reversed.
Il Circuit Description
Audi 0 Section
Si gnal s
Audi o signals enter the UT1l through a 4 pin Tini QGjack. Pin lis a

ground, pin 2 supplies regulated 5 Vdc bias for el ectret condenser
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m crophone, pin 3 is the audio input,

and pin 4 is a 20 kQ | oad

resistor connected to pin 3 for electret nicrophones.

The audi o signals then pass through a switch (SW03) whi ch engages and

di sengages a 20 dB pad.
expected at the input.

Next, the audi o signal
section of op anmp (U102D).

The pad is engaged when very large signals are

An exanpl e woul d be those produced by an
instrument with very sensitive or active pickups.

enters a preanplifier stage consisting of one

The voltage gain of this stage nmay be

adj usted over a 32 dB range by neans of an externally-accessible
Thi s enabl es the user to conpensate for |evel

pot entioneter (R105).
di fference at the source.

The output signhal is then attenuated via a

vol tage divider (R150 and R151) to match the input range of the

conpandor .

Pr e- enphasi s St age

The preanplified audi o signal

is then passed through a passive pre-

enphasi s network consisting of RL00, Cl05, C106, R110, and R111l.

Audi o Si gnal Conpressi on

The signal next enters the NE571D integrated circuit conpandor (U101B),
providing a 2:1 logarithm c conpression of the audio signal. A |ower
noi se floor is achieved with the assistance of ULO2A. An internal

potentioneter (R139)

is provided for nulling system audi o distortion.

Qo 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

an identical second channel

(UL01A) that is used to supply regul ated,

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

RF section

Processed Audio enters R207, 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 stage

(QR01) (see note).

The base-emitter 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
L211, di ode D201, capacitor C225, and feedback
capacitors C220 and C229.

frequency-netting coil

Frequency Stability
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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.
C220 and C229 provi de tenperature conpensation. The collector circuit
of Q01 is tuned to the third harnonic of the oscillator frequency
(approxi mately 67 MHz) by means of L205, C214, and C239. (C217 coupl es
RF energy to a second tuned circuit consisting of L212, C235, C240 and
C227, which also forns a capacitivel y-tapped vol tage divider for

mat ching into the base of Q02, operating as a buffer anplifier

Note: For UT1's operating in the 800 MHz range, the tank circuitry of
@01 is tuned to the fourth harnonic of the oscillator (Approximtely 90
MHz) .

Frequency Tripler and Buffer

The third stage (Q03) is operated as a frequency tripler with the
collector circuit tuned to the internmedi ate frequency (frequency out put
of Q02 tinmes three). At the collector there is a double tuned circuit
that perforns tuning and i npedance matching into the base of @Q04. Q04
operates at the sane frequency as QR03. The circuit looks sinmlar to
@03 but it is a buffer stage for additional filtering of unwanted
spurious harnoni cs.

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.

The RF signal is then anplified by Q206 and filtered with a MiRata
bandpass filter.

Test Equi prent

COoNokwNE

RF Signal Generator (Hew ett Packard HP8657B)

Frequency Counter (Hew ett Packard HP5386A)

Spectrum Anal yzer (Hew ett Packard HP8591A)

10x FET Probe (Philips PMB943A) with DC bl ock (Tektronix 015-0221-00)
Har noni ¢ Distortion Analyzer (Hew ett Packard HP 339A)

Digital Multineter (Fluke 77)

| F Recei ver (Mdified Shure SC4)

RF M xer (ZAD-1)

9 volt Power Supply (Hew ett Packard HP6218A)

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

1V Ali gnment procedure
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Al i gnment Set up

The nodel UT1 transnitter should be aligned as an interconnected board

assenbly. The 50 Q output cabl e nust
out put) and ground.

in a fixture.

1. Be certain SWL01 (power)

LED) .

green LED).

B wbd

termnal).

Verify that SWL02 (nute)
Verify that SWL03 (attenuation)

be connected to TP235 (Antenna

may be tack sol dered or connected by contact pins

isinthe *

isinthe *

PWR' position (Away from green

ON' position (up position).

is in the “0" position (Towards the

Connect the positive lead of 9 volt supply to 1108 (positive battery
Connect the negative lead to 1109 (ground). The green
power LED should now be illum nat ed.
mal f uncti on.

If not, there is a circuit

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

O herwi se,

there is a problemwith the reverse polarity protection

circuit. Return the polarity of the 9 volt supply to nornal.

6. Reduce power supply voltage to 6.8 £+ 0.25 Vdc.

illumnated. Return power supply voltage to 9 Vdc.

The red LED shoul d be

7. Connect the positive | ead of the audio nmeter to TP104 (Audio to RF).
Connect the negative lead to 1109 (ground).

8. Ensure that 9.0 + 0.35 Vdc is present at 1106 using a digital

If not, see service eval uation section.

9. Preset R105 (Gain) to mdrange.

mul ti meter (DVM).

10. Set the Audio Generator to 1 kHz with anplitude equal
dBu or 400 nV)

Audi o Al i gnnent

to -8 dBV (-5.8

1. Adj ust R105 (gain) for 0.3 £+ 0.2 dBV ( 2.5 £ 0.2 dBu or 1.035 V) at

TP104 using the audio neter.

servi ce eval uation section.
2. Reduce the audi o generator output to -13 dBV (223 nV) and neasure the

| evel at TP104.

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.

If this |level cannot be obtained, see

This is done to avoid the [imter, which activates

Verify that the audio | evel is equal

to -0.7 + 1.0 dB relative to the level neasured in (2) at TP104.

4, Change frequency of audio generator to 10 kHz.

level is equal to +4.5 + 1.0 dB relative to the level in (2) at

TP104.

5. Set the Audio CGenerator to 1 kHz with anplitude equal

Verify that the Audio

to -8 dBV (-5.8
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dBu or 400 nV)

RF Al i gnnent
1. Connect the 50 Q output cable fromthe spectrum anal yzer to TP235.
Fol | owi ng the table bel ow peak out the appropriate trimmer capacitor
and potentioneter.
Qut put power shoul d account for cable | osses.
Frequency Group | Tri mer capacitor | Power out put
A C218, C246 11 + 3 dBm
B C218, C246, C251 11 + 3 dBm
D C218, C246, R13 8.8 + 1dBm
E C218, C246 10 +1, -2 dBm
H C218, C234, C246 10 +1, -2 dBm
2. Connect 50 Q output cable to frequency counter. Adjust L211 to set
the carrier frequency to Fc+ 2.0 kHz.
3. Reconnect output cable to the spectrum analyzer. Confirm out put
power renmmi ned within specification. |If not, repeat steps 1 through
2. Then check the I evel of spurious emission up to 1.8 GHz. All nust
be at | east 50 dB bel ow the carrier |evel.
4, Measure current drain of the transnmitter using an ameter. Current
drain should be 40 mMA + 5 mA.
5. Adj ust the signal generator to produce an unnodul at ed out put signal
at Fc-10.7 MHz with anplitude of +7 dBminto one input port of ZAD -
1 mixer. Connect the 50 Q output cable through 20 dB attenuator to
the second input port of mixer. Verify the level at TP104 to be 0.3
+ 0.2 dBV (2.5 £ 0.2 dBu or 1.035 V). Adjust R207 to obtain 45 kHz
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.)
6. Adj ust R139 for mninmumdistortion of the IF receiver.
\% Test for Product Acceptance
1) Verify battery termnals are captured behind case wall.
2) Insert battery and turn MJTE and POMNER swi t ches ON.
3) Verify LED s are visible through case and are lit.
4) Insert Tini QG connector fromaudio oscillator into unit.
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5) Sel ect appropriate frequency on commruni cati ons receiver.

6) A tone, which fluctuates in volunme when the volune pot is adjusted,
shoul d be audi ble. Return volune pot to m drange.

7)  Turn POAER and MUTE switches off and verify that the LED s go off.

8) Tap the unit and check for microphonics.

Qut put power 11 + 3 dBm

Qut put power 8.8 + 1 dBm

Spuri ous from0.01 to 1.8 GHz at |east -50 dBc
Frequency tol erance Fc +2.0 kHz

Syst em audi 0 response 20 Hz to 16 kHz (+1, -3 dB)

System di stortion I ess than 0.5%

9) Qccupi ed Bandwi dth Test (JB nodels only)

- Set transnitter gain to maxi num

- Set up the HP-8591E spectrum analyzer to measure Cccupied
Bandwi dth with the foll owi ng settings:
Percent age Power = 99.5%
Channel Spacing = 250kHz
Bandwi dth = 110kHz

- Connect the audio generator to the mc input with a 1kHz tone
and a | evel which gives -23.47dBu (52mV) at TPA4.

- Increase the audio | evel by 36dB.

- Measure Cccupi ed Bandwidth to be I ess than 110kHz.

10) Adjacent Channel Power Test (JB nodels only)
- Set the transmitter gain, HP-8591E spectrum anal yzer, and audi o
i nput level to the sane settings as stated in 8.0.
- Measure Extended Adjacent Channel Power to be | ess than 60dBc.

Agency Approval

FCC <DD4UT1>

IC <616231164>

ETS 300 422 Type approval for Europe

ETS 300 445 EMC approval for Europe (CE mark)

Mechani cal Speci fication

1. Overal |l D nensions
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3-1/4 inches (82.6 mj long x 2-1/2 inches (63.5 mm Wde x 1-1/32
Inches (26.2 nm Thick. Excluding antenna and belt clip.

2. Wei ght
4.4 ounces (125 grans), including battery

3. Housi ng
Body: Bl ack ABS plastic
Front panel: Al unm num

4, Belt dip
Shure part nunber 90A4392
Renovabl e/ Rot at abl e

5. Ant enna

1/ 4 wavel ength, flexible insulated lead wire: 4.6 inches (120 mj =
0.25 inches (6.4 nm long for 600 MHz (70B8015); 3.84 inches (100 nmm
+ 0.25 inches (6.4 mm for 800 MHz (70A8015). Conductor construction
consists of 6 strand, double served (sane direction), silver plated
cadmi um copper alloy over polyester. Insulation consists of 0.030

i nches nominal wall flexible polyvinyl chloride.

6. Battery
9V (Duracell M1604), Al kaline type recomended

7. Swi t ches
A. OFF/ PWR, right angle 2 position slide type, located on the front
panel
B. I NPUT ATTEN 0/-20: right angle 2 position slide type, |located on
the front panel
C. MUTEFON: right angle 2 position toggle type, |ocated on front
panel

8. Controls
M crophone gain: potentioneter, exterior side of unit, screwdriver
adj ustabl e

9. I ndi cat or
Power: LED (green); located on front panel
Low battery LED (red): located on front panel

VI Envi ronment al Speci ficati ons

Mbi st ure Resi stance
7 days at 90% RH with the tenperature cycled from+14°F (-10° C) to
+150°F (+65° C) and back. Allow the units to recover for 24 hours.
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Product nust neet the -7 specifications.
Steady State Hum dity
Ten days at 90% RH and roomtenperature. Evaluate units for visual and

mechani cal defects after 1, 3, 5, 7, and 10 days.
day period allow the units to recover for 24 hours.
-7 print specifications.

Qperational H gh Humi di

ty

At the end of the 10-
Units nust pass the

Units nust operate per -7 print specifications at 90+% RH and room

t enperature.

Hot Tenperature Storage

Seven days at +140/165°F (Packaged)/ (Unpackaged).
recovery. Units nmust pass the -7 specifications.

Col d Tenperature Storage

Seven days at -20°F (-7° C (Packaged).
-7 print specifications.

Tenper at ure Shock
Five cycles, 30 mnute

each tenperature,

Al l ow 24 hours for

After 24 hours, units nust pass

from-20°F

(-7° C) to +165°F

(+74°) (Unpackaged). Allow 24 hours for stabilization before testing.
Units nust operate per the -7 specifications.

Oper ati onal Tenperature

Qperate the unit at 20°F (-7° C and 120°F (+49° C) after a three-hour
enperature. Units nust operate per the -7

stabilization at each t
speci fications.

Mechani cal Shock (Drop

Test)

The Body Pack Transmtt

two units on each face.
C.Q E. Manager and the

er will be dropped froma height of 40" onto a
hardwood floor. Two units onto each corner, two un
Accept abl e damage will be
team Defects should be mnor such as: M nor
ni cks, dents, cracks, chips, etc. Product must be

El ectrostatic D scharge (ESD)

Units will be subjected to + 15 kV air

di scharge. The product

| X Servi ce Eval uation

its on each edge, and
det erm ned by the

fully functional.

di scharge and = 4 kV contact
nmust pass -7 specifications.

1. DC Power. Verify 9.0 = 0.35 Vdc is present at
is low, trace back to the power supply to see where power is |ost.

Check power switch, bias on QL05 and L101.

1106. If the voltage

Make sure circuit board
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ground is at 0 W

If there is a short to ground from9V, 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

1 152( U101 pin 7).

and val ues of R128, R129, and R130.

2 Audio. Verify the supply voltage.
or m ssing altogether,

rectified,

If not, check U101 pin 13 for 9V,

If the audio is clipped, half-
Check biasing on UL02. Verify

audio is present at 1104. Next, verify audio at pin 7 of UlL02. If

there is no audio,
is at 4.5 +£0.5 Vdc.

verify that DC bias at pins 5, 6, and 7 of U102
This bias cones fromthe 9V |line through

vol tage divider R107/R108, then through R146 to pin 5. Look for open

vias, foil

shorts, incorrect parts, and bad connecti ons.

If audio is

present at pin 7 of UlL0O2 but not at Pin 14, verify that DC voltages

at Pins 12 and 13 is approximately 1.8 Vdc,
approxi mately 3.7 Vdc.
to pin 12 of Ul02.

while pin 14 shoul d read

DC bias cones fromPin 8 of ULOl1 through R113
Next check parts in feedback path frompin 14 of

U102 to the next stage and to the limter (QL01), and pin 15 of

Ul01. Next,

three pins.

verify DC bias at Pins 8 9 and 10 of Ul102. DC Bias
should be 4.0 0.5 Vvdc for all

Check val ues in feedback

path frompin 8 to Pin 9 and path to QL02 and pin 1 of Ul01.

3. Fr equency probl ens.

Verify that the crystal is the correct

frequency and fits with the board group (Goup Indicators). Make

sure L201's core is not cracked.
to be the right varactor as well

Check DC bias for QR01. D201 needs
as have 5 Vvdc on its cat hode.

Check parts and values of the oscillator stage. And as always, | ook
for shorts and opens.

4, Low out put power.

ina b0 Gmload from TP235 to ground

after the oscillator at pin 1 of QO02.

section 3. In this way all six stages

Stage 1 pr obe
Stage 2 pr obe
Stage 3 pr obe
Stage 4 pr obe
Stage 5 pr obe
Stage 6 pr obe

The out put of the transmitter should be termnated

during testing. Probe output of
If there is none, refer to

can be probed.

pin 1 of @O02.

pin 1 of O03.

pin 1 of QO04.

pin 1 of QO5.

pin 1 of QO6.

TP234.

Make sure that the term nals of F201 are not shorted to each other.

Al so check the bias voltage on all

5. Devi ati on.

si x stages.
I f R207 cannot be adjusted to obtain 45 kHz devi ati on,

try to isolate the problemto the audio or RF section. Mke sure
that TP104 reads +0.3 dBv. |If not, refer to section 2 audio. Wth

the correct

L211, and C225.
of C225 is very critical

resort, try replacing D201 and Y201.

| evel at TP104, check R207, C212, C223, R206, R209, D201,
The cat hode of D201 should neasure 5 Vdc. The val ue
to the deviation sensitivity. As a |ast
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6. D stortion.

kHz | ow pass filters are
on the wi per of R130 shoul d change when R130 is rotated,
check R129, Cl125, R130, R141, R140, R126
Make sure audio |evel

DC | evel

about 1.5V to 3.5V.

First nmake sure the anal yzer's 400 Hz hi gh pass and 30

If not,

and the parts tied to pin 9 of ULOL.

hi gh. Finally,

in”. Pin 9 of ULO1l should read 1.9 Vdc. The

from

is not too

try replacing D201 and Y201.
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