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Ceneral Product Description

The Shure Mdel UC2 is a UHF, pP (mcroprocessor) controlled, transmtter
operating over the Donestic frequency range of 692 to 716 Miz (Wth four

di fferent nodels). The transmitter features adjustable groups/channels,

battery status indicator, a plastic enclosure, and utilizes an internal antenna
to provide optimumrange. This product is intended for use in installed sound,

nmusi ¢ i nstrunent, audi o/ vi deo, audio rental, and touring sound narkets.

I Speci al Feat ures

1. Frequency agility, mcroprocessor controlled. User capable of
selecting 10 groups of 16 conpatible channels each, within the

782-806 M1z frequency band. This allows for a maxi mum of

sel ectabl e frequencies. There are 6 different nodels avail able

from692-716 MHz.

2. A mninumof 12 conpatible systens (Country dependent).
3. Tone- key squel ch.
4, El ectrical reverse battery protection.
5. Supports SMb8, SMB7, BETA58A, and BETA87 cartri dges.
6. 8 hour nminimumbattery Iife for a new 9V al kaline battery.
7. Rugged, plastic construction.
8. Power On/OFf two position miniature switch |ocated on the handl e
bezel .
9. Group/ Channel rotary switches |ocated on handl e under the cup.
10. Three LED battery fuel gauge.
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11. “Greeni e” screwdriver adjustable audi o gain.

Il Circuit Description

Audi o Section

Audi o enters L200, an inductor used as an RF choke. The signal is ac coupled
through C200 into a user adjustable gain stage. R202 and R203 set up a hal f-

supply bias and R204 sets the input inpedance for the stage. The back to

back

di odes, D201, are used to keep the op anp from snapping to the rail and reverse

phasi ng, when the naxi mum i nput voltage range i s exceeded.

The 32dB adjustable gain stage is built around U200A. The gain of this stage is
externally controlled by the user. C206, C207, and C208 protect the amplifier

and bias circuits from RF interference. This is a unique stage in that i
non-inverting, and allows for a gain |less than unity.

t is

Audi o then enters a buffer to the prenphasis network and the conpression stage.
R213, R214, and C211 set up two corners for the prenphasis network. The purpose

of pre-enphasis is to boost the high frequencies before transm ssion.

Thi s

network feeds an NE575 conpandor, U202, which utilizes an external amplifier
U201B. The conpandor perforns 2:1 logarithnm c conpression of the audio signal.
Additionally, the pre-enphasis network plays a role in setting the hinge point
(0dB gain) of the conpandor. Fromthe conpressor, the processed audio enters a
sunming anplifier U201C Here, tone key (and the call ID signal for the JB

Group) is added to the processed audi o signal.

Transi stors @08 and Q209 with crystal Y200 formthe tone key oscillator circuit

which provides a stable continuous 32.768 kHz sine wave. Transi st or
buffers the tone key signal before it is added to the audio signal. The
key signal is used in the receiver to provide audio output only when the

@10
tone
tone

key signal is present with the transmtted signal; therefore, if the tone key or
the transmtter is turned off, the receiver will be nuted. The tone key squel ch

will elimnate receiver noise associated with loss of a carrier. @11 acts
switch for toggling the tone key MJUTE/UNMUTE and is controlled by the uP.

as a
The

tone key signal along with the processed audio signal is then fed to a sunm ng

anplifier U201C. R244, at the output of the summing anplifier, is used to

hel p

prevent spurious oscillations from the opanp. After passing the ac coupling
capacitor, C243, the signal is then fed to the RF nodule through an RF choke,

L207.

The battery nmeter circuit is nmade up of conparator U205, LED s D203, D204, D205,
and various resistors. The neter works by conparing a divided down version of

the battery voltage (R250, R251) to two thresholds (set by R252, R253, and
R254), and lighting the appropriate LED.
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Power to the audio pcb cones froma 9V battery, via switch S200. FET Q03 is
used for electrical reverse battery protection by connecting the negative
battery terminal to the PCB ground, only when the battery is connected with the
correct polarity. The 9v then enters U203, a |ow dropout 5V regulator, which
gives a clean regulated 5V supply to run the audio circuitry. The regul ator has
appropriate bypass capacitors on its input and output. @01, @02, @12, @13,
and their respective resistors, are used for power nanagenent and tim ng.

RF section

Processed audio enters R320, an internal potentionmeter which is adjusted to set
the appropriate deviation for the country in which the system is sold. The
audio is then fed to the tuning voltage line of the voltage controlled
oscillator (VCO, and nodul ates the carrier directly. The use of a phase | ocked
loop (PLL) frequency synthesized system elininates the need for nmultiplier
stages, resulting in a much higher degree of spectral purity. The VCO is
shielded to prevent external RF fields fromaffecting its operation. Regulated
5vdc power from the |ow dropout regulator U311 is provided to ensure frequency
stability with changes in battery voltage.

The VCO is capable of tuning from 782 to 806 Miz(donestic) with a 1 to 4 volt
tuning voltage range. At the output of the VCO C504, C505, the RF signal
splits into two paths. The output of the VCO is coupled by C323 to the
frequency control pin of the synthesizer U304. The synthesizer’'s internal
circuitry divides the RF signal down as necessary. The synthesizer contains a
quartz-controlled reference oscillator circuit operating froma 4.0 Miz crystal
Y302, which is adjusted by neans of trinmmer C314. The transnmitter output
frequency is user selectable in groups of conpatible channels from 782 to 806
MHz. Frequency selection is nade via mcroprocessor U303 which interfaces with
the user by nmeans of the Group / Channel switches, S301 and S302. The output of
the synthesizer is a series of pulses which are integrated by a passive |oop
filter R316, C319, R317, (C353, R318, and C320 to produce a control voltage
signal. The control voltage signhal is then connected to the VCO through buffer
anplifier U306B which is used to isolate the PLL filter from the audio
nodul ati on signals.

The VCO output is also coupled to the pre-driver and rf power anplifier through
a resistive network consisting of R322, R324, R325, and a matching network
contai ning C328, C329, and C330. The pre-driver stage, @02, provides roughly
6-8 dB of gain, which nmakes up for the pad. R326 and R327 provi de base bias for
the transistor, while R328 sets its operating current. L303 is an RF choke used
to provide power to the stage, while L304, C332, (C333, and C337 provide
filtering / matching for the stage. The collector of B02 feeds into the power
anplifier stage via a pi nmatching network made up of C339, L305, and C340.
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The RF power anplifier QB04 is a dual emtter BJT from HP, nanely the HP
AT41486. It is a high-gain, high-frequency, |ow noise device, capable of
providing +18 dBm out at its 1 dB conpression point. It is biased via base
resistors R331 and R332. Its operating current is controlled via emtter

resistor R333. For Japanese systens only, the output power is trimed via R42.
L306 acts as a filter / partial choke, and C349, C350, C355, and C356 provide a
good emitter bypass to ground. The anplifier output is matched to |ow pass
filter U310 via L307. The low pass filter output couples to the antenna via
C347 and L308. Since the battery is sonmewhat shorter than it should be, L308
hel ps to make it look electrically longer, closer to .25 wave | engths.

The transmitter is capable of delivering +17dbm (50 milliwatts) maximum to the
antenna (Donmestic). During transmitter power up and frequency selection the RF
power is nuted by bringing the gates of @303/@05 |ow This provides
approxi mately 45dB RF attenuation until the PLL has |ocked. The transmitter RF
is then unnuted by bringing the gates @03/ @05 of high. During transnitter
power off conditions, voltage is first renmoved fromthe VCO by bringing the base
of @301 high. In this nmanner the carrier signal of the transnmitter is not
allowed to drift off frequency during power on / power off conditions.

ETSI Audi o Section

An ETSI -approved transmitter uses the sane board as the non-ETSI system except
it requires a different circuit topology and different parts. Al board groups,
except the “A” & “D'" groups, require an ETSI approved audio section.* A limter
is inserted between the prenphasis and the conpressor to |limt the occupied
bandwi dt h. The buffer after the gain stage, U201A, is now an inverter wth
prenphasis and 20dB of attenuation. Previ ously bypassed, the expander side of
the NE575 (U202) is now activated and is used as a limter. A sanple of the
audio is taken fromthe limter output (U202.6) and sent to a control circuit
which detects signals above a limting threshold. The conparator then sends a
control signal to U202.5 which clanps the signal.

* For the “C" group (JA), a nodified limter circuit is used which has |ess
attenuati on.
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UHF Hand Held Transnmitter Digital Section
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Fig. 1
Block Diagram of the Hand Held Transmitter

1.0 CGeneral Description

The Digital Section consists of following circuitry bl ocks:

1.0.0 Mcrocontroller Section

It consists of U303 microcontroller. The rotary switches indicate the UHF
frequency G oup and Channel as indicated in appendix A A 4.000 MHz oscillator
provi des the operating frequency to the microcontroller. The oscillator circuit
i ncl udes C300, C301, and Y301. U5, R306, and C305 formthe reset circuit. U5 is
the reset I1C that resets U303 mcrocontroller if the 5 V nornal operating

voltage falls below 4.3 V. C302 and C303 form the power supply bypass filter
circuit.

1.0.1 Menory section
It consists of U302, non volatile Electrically Erasable / Programable Read Only
Mermory (EEPROV), that stores the mapping of the conpatible groups and channels.
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The microcontroller serially conmunictes with this part via data and clock |ines
to read the frequency corresponding to the Group and Channel position. Wite to
the menory occurs during factory programmng only. During nornmal usage this
menory is used as a |ook-up table only. Additional detail about the contents of
EEPROM is covered in one of the follow ng sections.

R335 and R305 resistors allow the clock and data lines to be driven independent
of the mnmicrocontroller port pin states during in-circuit progranmng of the
EEPROM

1.0.2 Battery managenment section
The mcrocontroller is responsible for low battery shut down. The shut down

threshold is 1.88 Vdc + 10% A voltage |ower than the shut down threshold on pin
17 of U303 microcontroller must shut down the transmitter. Resistors R308 and
R309 divide down the battery voltage for the microcontroller. Therefore, a
battery voltage of |less than 5.65 Vdc nmust shut down the transmitter.

This auto shut down disables the audio tone key mx, nutes the RF output, and
power downs the RF output anplifier section. The current draw froma 9 V battery

in this state shall be 14 mMA + 2.0 mA and the battery fuel gauge shall be
functional. Turning off the power switch nust conpletely shut off the
transmtter.

Pl ease refer to the audio section for battery fuel gauge circuit description.

1.0.3 Rotary switches for frequency sel ection.

A 10 position Group switch (S302) and a 16 position Channel switch (S301) sel ect
the transmitter frequency. Both rotary switches share the same U303
m crocontroller port pins (3 through 6) for a nmultiplexed switch read operation.
The individual switches are selected by pins 7 and 8 of U303 microcontroller.
Resistors R4, R300, R302, and R303 are the pullups for switch position read.
D ode packs D301 through D304 isolate the switches during nultiplexed read
operation.

The multiplexed schene to read switches does not allow to incorporate swtch
change detection based on interrupts. Also, the switches can not be constantly
scanned to determ ne changes because the scanning frequency being in audi o range
is hard to filter out.

In a steady state, the switch selector combn pins are inputs to the
m crocontroller pins 7 and 8. Wiile pins 3 through 6 of the mcrocontroller are
outputs. In this state, pins 4,5 and 6 are held low while pin 3 is held high.
This forces logic high Ievel on switch selector pins if the switches are set on
odd positions. For even postion settings the contact on pin 1 is open fromthe
switch common pin and the internal pull down resitors force logic low to the
U303 pins 7 and 8.
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Any switch change conprises of state toggle fromodd to even or vice versa. Only
this change is detected to be followed by nultiplexed switch read. In which case
U303 pins 7 and 8 selectively beconme grounded outputs to read the selected
switch’'s state on pins 3 through 6.

A multiplexed switch read is preceded by tone key and RF nutes. This nutes the
audio in the receiver to allow quiet change to another frequency.

1.0.4 Power switch and renpte nute switch interface

When a transmitter is turned off the PWRDN signal goes to logic |low on U303 pin
19. This immediately disables the tone key and the power hold circuit
automatically kicks in to bypass the power switch. Followed by 500 nsec. of
delay the RF is nuted and also turned off. The power hold circuit is also
di sabled at this point. The transnitter then shuts off.

1.1 Progranmed nicrocontroller (U303)

1.1.0 The mcrocontroller mnmust already be progranmed with the correct code for
this product before placing in the circuit board. The progranmed m crocontroller
nmust di splay 188D238- and 84A0xxA on its | abel.

1.2 Pr ogramm ng the EEPROM ( U302)

1.2.0 The EEPROM nust be progranmed before any functional tests can be
conducted. The EEPROM is placed blank in the board and nust be programmed in
circuit. The EEPROM shall be progranmed with the help of 34A8593A Interface
Board. This interface board is required because the EEPROM communicates in |2C
protocol while the programer uses RS-232.

The format of the file to be progranmmed into an EEPROM shall conform to the
Shure standard for this product. A hexadecinmal text file can be nmade to conform
the Shure format as described bel ow

1.2.1 U302 is organized as 512 x 8 bit nenory. Thus each data byte can be
represented as two hexadeci nal characters.

1.2.2 The text file length shall be 1024 hexadeci mal characters (0-9, A-F),
wher e al phabets shall be capitals only.

1.2.3 Al data shall sequentially appears in the file, i.e., starting fromthe
data contents of address 000, and ending at 1FF;s . For exanple if address 000
has data 01, and there is AFy in location 001, then the file would begin as
“01AF..."

1.2.4 Al data bytes shall appear in a single line and unspaced text without
any |ine feeds.
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1.2.5 Append the single line data text to “fil enane<space>revisi on<LF>" header.
Revi sion can be variable length nuneric revision indicator with a deci nal point
and a single decimal digit after it (e.g. 1.0 or 1.1). Were filenane shall be 8
characters max. and nay have only valid nanes as tabul ated bel ow. Revision may
or may not match the nicrocontroller revision level. This file nust have “.txt”
extension. The header in the file, as described above, is for version control by
Aut omat ed Test Equi prent (ATE) only. The programer nust not send this header to
t he EEPROM

FI LENAMVE COUNTRY

ucuafram USA

ucj bf ram Japan

ucnmaf ram Eur ope- |

uckaf ram U. K
Table 2

Foll owi ng is an exanple how a ucuaframtxt, software release 1.0, may | ook |ike:
ucuafram 1.0
080F170817171615151414100D0A0A0909090A0BOCOCODODOEOF11111213141409090A0B0OBOCODOD
OEOF1112131314140909090B0OCODODOEOFOF1011111213140CODODOEOFOF11121313141515161616
090A0A0B0B101112121314151516161709090A0A0BOCODODOEOF1414151616170809090A0BOCOCOD
0ODODOF10111112130909090B0OCODODOEOFOF1011111213140CODODOEOFOF11121313141515161616
35002B303008203810280038302800180E272D10022A0330130A0220210E0A1E1D3619062425033A
1823342B09360F37091D3B011B0D2B1D23373307253A3137340835130A2834300E36140B240C2A3E
090A2D1F3D15020321220F1F3311390D1D361E3C333E263F312D1428060C2508351831230B022F08
2B3F2315112F3518091D3B011B0D2B1D23373307253A3137340835130A2834300E36140B240C2A3E
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

1.2.6 General description of EEPROM contents

There are several paraneters that describe the transmitter and two of them are
stored in the EEPROM nanely, N offset and A. The Group and Channel setting is
sinmply an address of N offset. The address of A values stored in the EEPROM is
sinmply = [160 + N offset address]. Being a frequency agile systemit tunes to an
EEPROM defined frequency by sending appropriate variables to the Phase Locked
Loop (PLL) frequency synthesizer, UlO4. The nathematical relationship between
t hese variabl es and the synthesized frequency is as bel ow

Fvoo = (P*N+A) *Fosd R eqn. 1

1.2.6.0 Were Fyp in equation 1 above is the output frequency of external

Voltage Controlled Gscillator (VCO. This is the carrier frequency upon which
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t he audi o signal is FM nodul at ed.
1.2.6.1 Fosc in equation 1 above is the output frequency of an external
reference oscillator. It is 4 WMz, Y101, for this system and is reference
frequency for the Phase Lock Loop synthesi zer.
1.2.6.2 P, or preset nodulus of external dual nodulus prescaler, can be 64

or 128 but has been defined as a constant in the mcrocontroller software as 64.

1.2.6.3 N, or preset divide ratio of binary 11-bit counter, can have val ues
from 16 to 2047. The lowest N value is a constant, equal to 480, and is defined
in the mcrocontroller program Thus the mininmum tuneable frequency limted by
the current microcontroller software is 768.000 Mz. Al nmapped frequencies,
according to a conpatible table, have their N offsets stored from address 000 up
to 09F;s. Therefore, the highest tunable frequency limted by the mcrocntroller
software and 8 bit EEPROM data is 1177.600 WMiz. The nmaxi mum nunber of
frequenci es can not exceed 160 (up to address 159,5) due to hardware linitations.

1.2.6.4 A, or preset divide ratio of binary 7-bit swallow counter, can
have values from O up to and including 127. However, value of A can not exceed
the value of N in general. For this system the highest value of A is 63. Al
frequencies have their respective A values stored from address O0AO; up to
address 13F;. The maxi num nunber of napped frequencies is limted to 160 due to
hardware |imtations.

1.2.6.5 R, or the preset divide ratio of binary 14-bit programable
reference counter. It can have any value from6 to 16383, however, given a fixed
frequency step size of 0.025 Khz (or nultiples thereof) and Fgc Of 4 MHz for the
value of Ris also a constant defined in the software. Ris sinply a ratio of
Fsc (4 MHz) to the frequency step size (0.025 Khz) and thus equal to 160 for
this system

1.2.6.6 Following is the nenory nmap of U302 EEPROM corresponding to an
above exanple of uluaframtxt:
ADDRESS;4 DATA16 COMMENTS FREQ. GROUP CHAN
000 08 N offset 782.125 0 0
001 OF N offset 792.000 0 1
N offset 0
010 09 N offset 782.750 1 0
N offset
020 09 N offset 783.125 2 0
N offset
09F 16 N offset 804.750 9 15
0A0 35 A 782.125 0 0
0A1 00 A 792.000 0 1
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A 0
0BO OE A 782.750 1 0
0CO 1D A 783.125 2 0
13F 3E A 804.750 9 15
140 FF Not used

Not used
1FF FF Not used

1.3 After the EEPROM is progranmed
functions and the system |l evel functional tests
Following are the initial conditions for system

the system is capable of

al |l designed
can be conduct ed.

functional tests:

1.3.0 Power switch nust be in off position.
1.3.1 Audio and RF / Digital boards nust be electrically connected.
1.3.2 Al voltage neasurenents are w.r.t. TPG\D1 (RF ground) unless specified
ot herwi se.
1.3.3 Logic high shall inply 5 Vdc £+ 5 %
1.3.4 Logic lowshall inmply 0.0 Vdc = 20 nVdc.
1.3.5 Apply +9 Vdc + 1 % to TP102 (DVBATT+) w.r.t. TP104 (DVBATT-). The power
supply current drain nust be |less than 0.500 pA dc.
1.4 Operational description and troubl eshooti ng gui de
1.4.0 Al of the above initial conditions nust be established unless stated
ot herwi se.
11 Test Equi pnent or Equi val ent
1.0 Spect rum anal yzer HP8591E
1.1 Digital nultineter Fl uke 87
1.2 Di stortion Analyzer/ac-dc neter/audi o osc. HP 8903B
1.3 Frequency Count er HP 5385A
1.4 Recei ver Shure U4S/ D or UC4
1.5 50 ohm RG 174 BNC to open (stripped) coaxial cable
1.6 For JA/JB, 50 ohm “Rocket Launch” to BNC cabl e.
IV Al'i gnment Procedure
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NOTE: Audio levels in dBu are marked as dBm on t he HP8903.

dB Conversi on Chart
0dBV = 2.2 dBu
0dBu = 0dBm assum ng the | oad = 600 ohns

Be aware that dBu is a measure of voltage and

dBm is a measure of power. The HP8903, for
exanpl e, should be l|abeled dBu instead of dBm
since it is a voltage neasurenent. These two

terns are often used interchangeably even though
t hey have different meanings.

The alignnent procedure is sequential and does not change unless specified.
Use RG58 or any other low |loss, 50 ohns cables for all RF connections. Keep
test cables as short as possible. Include the insertion | oss of the cables and
the connectors for all RF measurements. DC voltages are present at nobst RF
test points. Use DC blocks to protect the test equipment, if necessary. All
audi o anal yzer filters should be OFF unl ess otherw se specified.

Initial Setup

0 Connect the audio board to rf board through interconnects J200 and J300.

1 Apply +9V across the battery ternminals, J201 and J202.

2 Set audi o gain pot, R207, to m nimm

3 For bench testing, renove, C347 and connect a 50Q cable between

TPRF1/ground and a frequency counter. For JA/JB, connect the “Rocket
Launch” cable fromJ2 to the frequency counter.

1.4 Connect audi o generator to TPAl. For bench testing, the audi o generator
can be directly connected to the headboard gold contacts with clip
| eads.

1.5 Turn on UC2 by toggling the power swi tch, S200.

1.6 Set the UC2 Group and Channel swi tches, S301 and S302, according to the

group designators on the board and the follow ng table.

S
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Table 1
Group Channel Carrier Tuni ng
Group | G oup Switch Swi tch Frequency Vol t age Devi ati on
Code (S302) (S301) (VHz) TP30 (Vdc) (kHz)
UA A 4 0 805. 500 3.7 45
VB B 1 3 805. 500 2.2 15
JA* C 0 2 805. 500 3.7 5
JB D 4 2 807. 500 3.8 5
KK E 5 5 857. 125 2.9 15
MC B 1 1 774.125 1.3 + .25 15
MD B 3 7 805. 500 2.2 15
UB F not defined | not defined - - - - 45

* For JA only, the “Goup” switch has 16 positions, and the *“Channel”
switch has 10 positions.

Tuni ng Vol tage / Frequency Alignnent

2.0 Put a dc voltneter across TP30 (tuning voltage |line) and RFG\D.

2.1 Adj ust the VCO trimer C510 until the voltmeter reading matches the
appropriate entry in Table 1, +/- 0.125 V.

2.2 Adjust the variable capacitor C314 until the frequency counter
nmeasur enent matches the appropriate entry in table 1, + 1kHz.

Devi ati on Adj ust nent

The followi ng procedure requires a U4S or D, or a UC4 receiver and is designed
to tune the UC transmitter regardless of the accuracy of the receiver’'s
tuning. It is, however, recomended that a properly tuned receiver be used to
performthe transmtter deviation adjustment.

3.0 Recei ver Setup
3.0.1 Connect the RF signal generator to one of the receiver antenna
ports.

3.0.2 Set the receiver frequency to match the transmtter.
3.0.3 Set the rf signal generator frequency to match the transmitter.
3.0.4 Set the deviation according to Table 1.
3.0.5 Modulate the rf signal with a 1kHz audi o tone.
3.0.6 Turn the receiver on and set the tone key switch (S501 for UC4,
S201 for U4S) to the OFF position.
3.0.7 Connect the ac voltneter to the unbal anced output of the receiver.
3.0.8 Note the voltage obtained. This is the deviation reference
vol t age.
3.0.9 Disconnect the RF generator fromthe receiver and return the tone
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key switch to the ON position.

3.1 Connect the audio generator to the mic input of the transmtter and set
t he generator frequency to 1lkHz.

3.2 Donestic (UA UB): Adjust audio input level to give -6.8 dBu * 0.02

dB (354nV %= 1nV) at TPA4 (U201.7).

Japan (JA & JB): Adjust audio input level to give -23.47dBu (52nV %
1nV) at TPA4.

Eur ope(MB, MC, MD): Adj ust audio input level to give -16.3 dBu (118mV *
1nV) at TPA4.

Engl and (KK): Adj ust audio input level to give -15.3 dBu (133nV
+ 1nV)at TPA4.

3.3 Transnit fromthe UC transmitter to the receiver. |f transmssion is
conductive instead of radiative, insert a 20-60 dB pad between the
transmitter rf output and the receiver rf input. Turn the transnitter
ON and adjust R320 until the ac voltnmeter on the receiver reads the
devi ation reference voltage + 0.1 dB, as neasured in 3.0.7.

3.4 Di sconnect the audi o generator.

\Y/ Test for Product Acceptance
1.0 Initial Setup
Connect the (+) terminal of the power supply through a
mlliameter to the positive battery terminal and the (-) termnal
to the negative battery term nal. Connect a DC Voltneter across
the power supply. Connect the audio generator to the center
spring contact on the headboard and ground. Connect the RMS audio
vol tmeter across pin-8 U201D and GND. Connect the audio distortion
anal yzer between “AUD OUT” (input to RF section) and G\D.
2.0 Reverse Battery Protection Test
Turn on the power supply and adjust to -9.0V = 0.1V as indicated
on the DC voltneter. Measure the «current drain on the
mlliameter. The current should be less than 0.5 mA
3.0 Vol t age Regul ati on Check
Wth power applied properly, and the unit sw tched on, measure the
dc voltage at C308 pin 1 (RF board) and at TP5 (C227 pin 1 on the
audi o board). They should be 5 + 0.2 Volts.
4.0 Current Consunption Test
Wth +9V to the battery terninals, neasure the current drain using
aDCmlliameter. It should be 60 +/- 10 mA
5.0 Frequency Response Test
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Set the audi o generator output frequency to 1kHz with an anplitude
of -34.26 dBu (15nV). Record the 1kHz ac level at TPA4 - this is

your 1kHz reference |evel. Change the generator’s frequency to
100Hz and neasure the level at TPA4 to be -4.0 dB + 1 dB relative
to the 1kHz reference |evel. Next, change the generator’s

frequency to 10kHz and neasure the level at TPA4 to be +9.0 dB + 1
dB relative to the 1kHz reference |evel.

6.0 Di stortion Test
Set the gain control to be fully CCW Set the audi o generator
frequency to 1kHz with an anplitude of -5.0 dBu + 0.1 dB (436nV +
5mv). Set the 30kHz LPF on the audio generator. Measure the
total harnonic distortion and noise (THD+N) to be |less than 0. 7%
7.0 RF Mute and CQut put Power.
Connect the RF output TPRF1 to the Spectrum analyzer. Set the
anal yzer center frequency to the transnitter frequency. Set the
span to 1 Miz. Turn on the transmtter. Qui ckly neasure the
difference between the nuted and unmuted carrier power. Thi s
di fference should be greater than 40dB. The unmut ed output power
should be 16dBm +1dBm /-2dBm For JA & JB nodels: The out put
power should be adjusted via R40 to obtain 8.8 dBm +/-.5 dB. This
shoul d be verified on an HP Power Meter.
8.0 Occupl ed Bandwi dth Test (JA & JB nodels only)
Set transmitter gain to maxi mum
- Set up the HP-8591E spectrum analyzer to measure Cccupied
Bandwi dth with the foll owi ng settings:
Per cent 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 Bandwi dth to be I ess than 110kHz.
9.0 Adj acent Channel Power Test (JA & JB npdels only)
- Set the trasnmitter 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 -60dB.
10.0 Tone key Level Test
- View transnitting carrier on the spectrum anal yzer with a span
of 200kHz. Use the “Peak Search, Mrker Delta, Next Peak”
sof tkeys on the anal yzer.
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-  Measure the 32.768kHz tone key level to be 22dBc + 2dB.
- For JA/JB, neasure the tone key level to be -25 dBc +/- 2 dB.

Vi Agency Approval s

1.0 FCC (UA UB)
2.0 I1C  (uA

3.0 ETS (MB, MC, MD, KK)
4.0 MK (JA JB)

VI | Addi tional Product Specifications
UA Model

SPECI FI CATI ON

Oper ating Frequency

782.125 to 805.875 Mz

Nunmber of User Sel ectabl e Channel s

160 (25 kHz Spaci ng)

Type of Em ssion

120KF3E

Gscill ator

PLL Controlled Synthesizer

RF Conductive Power CQutput

16dBm +1 /-2dBm

Tone Key Si gnal 32.786 kHz
Maxi mum FM Devi ati on 45 kHz
Dynam ¢ Range > 100dB

Total Harnonic Distortion

< 0.7% (45kHz devi ation, 1kHz)

Audi o Adj ust nent Range

-6 to 26dB, user adjustnent

Operating Vol tage

9V (Al kal i ne recomrended)

Power Consunption

60mMA +10mA @ 9V

Battery Life

8 hrs (Al kaline Batteries)

MB Model (Changes from UA nodel)

Oper ating Frequency

800. 100 to 829. 700 MHz

Nunber of User Sel ectabl e Channels

160 (25 kHz Spaci ng)

Dynam ¢ Range

> 80dB

MC Model (Changes from UA nodel)

Oper ating Frequency

774.000 to 782.000 MHz

Nunber of User Sel ectabl e Channels

160(25 kHz Spaci ng)

Dynam ¢ Range

> 80dB

MD Model (Changes from UA nodel)

Oper ating Frequency

800. 000 to 820. 000 MHz

Nunber of User Sel ectabl e Channels

160(25 kHz Spaci ng)

Dynam ¢ Range

> 80dB

1SS RECORD OF CHANGES MADE

1. Production Release

2 ECO 81440: Revised thru-out
for typos. No spec changes

3 ECO 81498:. Added MC and

MD specifications

EXP. DWG. NO. 16914

SHURE BROTHERS INC.
222 HARTREY AVENUE
EVANSTON, IL 60202
PHONE 847-866-2200
Microphones-Electronic Components

TYPED S. Grad, D.Cerra, I. Singh

CHECKED

APPROVED K. Mikes

APPROVED




Description: UC2 Hand-Held UHF Transmitter with SM58, Beta
58. SM87. or Beta 87.

DRWG. UC2-7
(97-480. 97-481. 98-415. 98-416)

Refer To Drawing NOS. 6A250, 90-8763-11, 90-8763-3, 34-8579, 900G000

Page 16 of 19

JA Mbdel (Changes from UA nodel)

Oper ating Frequency

797.125 to 805.875 Mz

Nunmber of User Sel ectabl e Channel s

85 (125 kHz Spaci ng)

Dynam ¢ Range > 80dB

Frequency Stability +20 ppm

Ref erence FM Devi ati on 5 kHz

1kHz audi o | evel -23.47dBu (52nmV) at TPA4
Qut put Power + 8.8 dBm +/- .5 dB (power

meter verification required)

JB Mbdel (Changes from UA nodel)

Oper ating Frequency

806. 125 to 809. 750 Mz

Nunmber of User Sel ectabl e Channel s

30 (125 kHz Spaci ng)

Dynam ¢ Range > 100dB

Frequency Stability +20 ppm

Ref erence FM Devi ati on 5 kHz

1kHz audi o | evel -23.47dBu (52nmV) at TPA4
Qut put Power + 8.8 dBm +/- .5 dB (power

meter verification required)

KK Model (Changes from UA nodel)

Oper ating Frequency

838.625 to 861.875 Mz

Qut put power

+14 dBm +1/-2 dB

Dynam ¢ Range

> 80dB

Nunmber of User Sel ectabl e Channel s

140 (25 kHz Spaci ng)

See Drawi ng #900Q000 for the detailed frequency maps for each country.

i ncluding SM68 cartridge.

EXP. DWG. NO. 16914

SHURE BROTHERS INC.

222 HARTREY AVENUE

VI1I Mechani cal Specification
1. Overal | D nensions
254mm x 51mm DIA. (10 x 2 IN)
2. Wei ght
375.6 grans(13.25 o0z), without battery
3. Housi ng
Mol ded ABS Handl e and battery cup
5. Battery
9V battery type MN1604, Al kiline recomended
I X Envi ronnment al Speci fication
ISS RECORD OF CHANGES MADE
1. Production Release
2 ECO 81440: Revised thru-out
for typos. No spec changes
3 ECO 81498: Added MC and

MD specifications

EVANSTON, IL 60202
PHONE 847-866-2200
Microphones-Electronic Components

TYPED S. Grad, D.Cerra, I. Singh

CHECKED

APPROVED K. Mikes

APPROVED




Description: UC2 Hand-Held UHF Transmitter with SM58, Beta DRWG. UC2-7

58. SM87. or Beta 87.

(97-480. 97-481. 98-415. 98-416)

Refer To Drawing NOS. 6A250, 90-8763-11, 90-8763-3, 34-8579, 900G000

Page 17 of 19

Tenperature Storage

7 days at +165F (+74C) degrees, unpackaged.

7 days at -20F (-29C) degrees, packaged.

After each 7 day storage, the units nust be allowed to stabilize for 24
hours before testing. Units nust operate per Section V.

Tenperature Cycling

5 cycles from -20F (-29C) degrees, to +165 (+74C) degrees, allow 24
hours for stabilization before testing. Units nust operate per Section V
speci fications Mechanically and El ectrically.

Qper ational Tenperature

Qperate units as described in Section V at +20F (-7C) and +120F (+49C)
degrees. Al low three hours for stabilization of each tenperature before
testing. Units nust operate per Section V specifications.

Steady State Humidity

Performa 10 day test at 90% RH at roomtenperature. Evaluate units for

vi sual and nechani cal defects after 1, 3, 5, 7, and 10 days. At the end

of the 10 day period allow the units to recover for 24 hours. Units nust
pass Section V specifications.

Qperational Humdity
Qperate units as described in Section V at 90% RH at room t enperat ure.
Al ow two days for stabilization.

Mbi st ure Resi stance

Performa 7 day test at 90%to 98% RH with tenperature cycl ed between +14F
(-10C) and +150F (+65C) degrees. Allow the units to recover for 24

hours. Product mnust neet Section V specifications.

Mechani cal Shock

Hand Held Drop Test: Drop product froma height of 6 onto a hardwod
floor for a total of 10 drops. The unit nust pass Section V

speci fications.

Stand Drop Test: Place product on a stand with the appropriate size
swi vel adapter. Drop unit froma height of 5 onto a hardwood fl oor
for total of 10 drops. The product nust neet Section V specifications.

El ectrostati c D scharge

Product will be subjected up to a = 15 kV air discharge and + 4 kV contact
di scharge. Units nust operate per Section V specifications.

Servi ce Eval uation

1.0 DC PROBLEMS (RF Secti on)
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1.1 Verify the battery voltage is between 6 and 9v. Check for proper

Vcc and +5v RF at @01 (nake all

DC nmeasurenents with respect to

RF Ground unless otherw se specified). If incorrect voltage is
present check the biasing resistors values. Trace the DC back to
the voltage regul ator. Check the power swtch. Look for open

coils, cracked parts, reversed polarity capacitors, solder shorts.

If you have a short to ground
different parts of the circuit.

1.2 Verify :

from 5 volts try to isolate

- RF OFF signal changes from +5v at power up and power down to

Ov during normal operation.

be saturated during nornal

- Battery voltage appears at

Trace signal to uP. @301 should
operation.

U311l pin 6. Check for reversed

polarity capacitors C308 and C309. Check for open coil L300.
Make sure J300 is soldered correctly.

2.0 RF FREQUENCY PROBLENMS

2.1 If the carrier is out of spec.

by less then 40kHz and can’t be

corrected by adjusting C314, check the values of C314, C313 & Y302.
If these values are correct replace C314. As a last resort replace

t he synthesi zer U304.

2.2 If the carrier frequency is not
unstable, the loop is unlocked.

between 782 and 810 MHz, or is
Check the solder connections at

the, head board, VCO , uP (traces LE, D, & CK) and synthesizer
U304. Check for 4MHz oscillation at pins 1& of U304. I f not
repl ace the crystal Y302. Check the values and polarity of the

loop filter: R316, C319, R317,

C353, R318, (320, C354, U306B,

R319, R320, R321. Check the bias voltage of U304 pins 3 & 4 and

U306B pin 8. As a last resort

repl ace the synthesizer U304. The

tuning voltage of the VCO should be about 2.9 volts DC when the
transmtter is set for 796 MHz operation (1,C for UA).

0 LOW RF OQUTPUT POVER

[

a dot).
Check the polarity of @Q304.

Verify VCO out put power.

Check the polarity of the Ilow pass filter UL (RF INis nmarked with

Check for m ssing ground connections.

.5.1 Check DC | evel at VCO Vcc pin (L302).
.5.2 Partially isolate the VCO fromthe rest of the circuit by renoving

WRWRWW W W
g w
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C323. The Carrier frequency will no longer be |ocked, but the
out put power from the VCO should be around -1 dBminto a 50 Chm

| oad, at some frequency. If you don't see any carrier, try
adj usting C510.

If the power out of the VCO is still low the problemis in the
VCO.

Check the values of R322, R323, R324, R325, and C329.

Verify DC bias of @02 and @B04. Verify that the RF Mite signal
changes from Ov at power up and power down to +5v during nornmal
operation. If @03 & BO05 are not in a |low inpedance state during
normal operation the RF power at the antenna port wll be
attenuat ed by about 45dB

| sol ate conmponents starting from the antenna and working back to
the RF power anp.

Rermove the | owpass filter and check the power out of the amplifier
at C345.

Check the values of the input and out put natching networks for
@02, @04 (C329, L304, (C338, L305, C339, C340, L306, and L307).
Al so, | ook for open coils.

Check the val ues of bypass capacitors C357, C2, C332, C333, C334,
C335, C360, C341, C342, (C349, C350, C355, C356.

As a last resort replace @02 or Q304.

EXCESSI VE CURRENT DRAI N

Try isolating different sections of the circuit, RF, Audio,
Digital, etc. Look for reversed polarity capacitors, wong
resi stor values, or solder shorts to ground.

DEVI ATl ON PROBLEMS

If R320 can't be adjusted to obtain 45 kHz deviation, try to
isolate the problemto the Audio or RF section. Check the value
of R319 and R320. To check the RF section, set the transmtter
frequency to 796 Miz (1,C for UA) and verify the tuning voltage of
the VCO is approxinmately 2.9 V DC. To check audio section, apply
-5 dBu at 1 kHz to mic input. Set the gain to mninum Check for
audio with a scope at “AUDI O OQUT" (L207). The level should be

approxi nately -9.9 dBu. If there is no audio, or the level is
wrong, the problem is probably in the audio section. Trace
backwards through the audio stages until you find the problem
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3 ECO 81498: Added MC and EVANSTON, IL 60202
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MD specifications Microphones-Electronic Components

TYPED S. Grad, D.Cerra, I. Singh
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APPROVED K. Mikes
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Description: UC2 Hand-Held UHF Transmitter with SM58, Beta
58. SM87. or Beta 87.

DRWG. UC2-7
(97-480. 97-481. 98-415. 98-416)

Refer To Drawing NOS. 6A250, 90-8763-11, 90-8763-3, 34-8579, 900G000
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