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SHURE

T2 Vocal Artist Microphone-Transmitter

25C1018 (CC)

Characteristics

General

This section tells how to service and align the Shure Vocal Artist T2
Microphone-Transmitter (Figure 1). The single-channel, crystal-con-
trolled transmitter operates in the 169 MHz to 216 MHz (FCC-approved
models) or 173-240 MHz (ETSI-approved models) VHF band. (The differ-
ences between the two versions of this product are explained on the next

page.)

Figure 1.

Service Note: Shure recommends that all service procedures be
performed by a factory-authorized service center or that the product
be returned directly to Shure Brothers Inc.

Licensing: Operation may require a user license. Frequency or
power-output modifications may violate this product’s approvals.
Contact your country’s communications authorities.

©1999, Shure, Inc.
Printed in U.S.A.
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Shure T2 Vocal Artist Microphone Transmitter

Circuit Description

Audio Section

This unit contains two interconnected circuit boards that comprise
the audio and RF sections, respectively. It is intended for use with the
matching T3 and T4 receivers.

FCC-Approved vs. ETSI-Approved Models: Models approved by
the Federal Communications Commission (assembly number 90-8690,
with boards marked 34A8494) have different sections from those ap-
proved by the European Telecommunications Standards Institute (as-
sembly number 90-8705, with boards marked 34A8538). The FCC-ap-
proved version, sold in North America and many other places, uses only
the frequencies listed in Table 3 on page 12. The ETSI-approved version,
sold in Europe and many other places, uses only the frequencies listed
in Table 4 on page 13. Hence, the following circuit descriptions have sep-
arate sections for the two RF boards. The audio sections are the same
for all T2 models.

Input: The microphone element converts the sound source into an
electrical signal, which then enters the audio board through the center
contact of the head board (Figure 5, page 16).

Preamplifier Stage: This is centered in one section of operational
amplifier U102C. Externally accessible potentiometer R175 adjusts the
voltage gain of this stage over a 25 dB range.

Passive Pre-emphasis Network and Compandor: The network
(R145, C110, C111, C112, and R115) has a pole at 63 microseconds and
a zero at 12 microseconds. The NE571D integrated circuit compander
(U101A) provides 2:1 logarithmic compression of the audio signal.

Noise, Distortion, and Limiting: U102A lowers the noise floor, and
internal potentiometer R130 nulls the system audio distortion. Opera-
tional amplifier U102B, operating as a two-pole, active low-pass filter,
restricts the bandwidth of the system to the audio frequencies. PNP tran-
sistors Q103 and Q104 limit the level of the audio signal leaving the
audio section via U102B.

5 Vdc Bias and LED Drive Circuits: The NE571D’s identical second
channel (U101B) supplies regulated, low-noise 5 Vdc bias to various
audio and RF circuit points. Transistor Q105 provides “reverse battery
protection” to the circuit. Q106 drives LED D101 (“Power On”), and Q107
drives LED D102 (“Low Battery”).

RF Section: FCC-Approved Models

Characteristics

Audio Input: Processed audio enters R217, an internal potentiom-
eter that is adjusted for 15 kHz deviation (100% modulation) when the
audio section provides a —2.2 dBV, 1 kHz tone.

Oscillation: The audio then goes to varactor diode D201, which is
part of the modulated oscillator-tripler stage (Q201). The latter’s base-
emitter circuit operates as a crystal-controlled Colpitts oscillator in the
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20 MHz region. Fundamental-mode crystal Y201 is tuned 10 kHz below
series resonance by the series combination of frequency-netting coil
L209, diode D201, capacitor C214, and capacitor divider C224 and
C230.

Frequency and Temperature Stability: To ensure frequency sta-
bility despite changes in the battery voltage, regulated 5 Vdc bias is ap-
plied to the varactor diode and to the base of Q201. C224, C230, and
C214 provide temperature compensation.

Tuned Circuits (FCC-Approved Models)

Stage 1: The collector circuit of Q201 is tuned to the third harmonic
of the oscillator frequency (approximately 60 MHz) by L205, C225, C234,
L202, C217, C237, and C233. (The latter components also form a ca-
pacitively tapped voltage divider for matching into the base of Q203.)
The output is double-tuned to provide high spectral purity. Regulated dc
bias is again employed to minimize changes in loading on the oscillator
stage and to stabilize the drive levels.

Stage 2: Q203 operates as a frequency tripler, with the collector cir-
cuit tuned to the output frequency (for example, 180 MHz). In this case,
L204, C216, C238, C236, L210, C235, and C222 perform tuning and
impedance-matching functions. As in the preceding stage, regulated dc
bias is applied to the base circuit to stabilize the drive level, and the
output is double-tuned to provide spectral purity.

Stage 3: Q204 operates as a tuned amplifier. Resistive loading on
the input provides stability. The output circuit consists of a resonant tank
circuit (L203 and C213) capacitively coupled to a low-pass filter (C219,
L206, and C218). C213 and C219 provide a capacitively tapped voltage
divider for matching into the low-pass filter.

Final Output (FCC-Approved Models)

Transmitter: This can deliver up to +17 dBm (50 milliwatts) to the
antenna. No user adjustments permit this value to be exceeded. Test-
point 1110 provides a termination point for the 50 Q output. C211 and
L207 act as a series resonating network for the battery, which acts as the
antenna. The unit should be powered exclusively by a 9 Vdc dry battery
(an alkaline type like the Duracell MN1604 is recommended).

Voltage Measurements: With 9 Vdc applied to the unit, the fol-
lowing voltages should appear at the terminals of the output transistor:

e Vc=8.88Vdc

e Vb =.450Vdc

e Ve=.473Vdc

e Base current = 0.29 mAdc

e Emitter current = 21.5 mAdc

e Collector current = 21.8 mAdc

e Power input = 183 mW

3 Characteristics
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The output power is +16.5 dBm (44.7 mW) into a 50 Q load, at a fre-
quency of 169.4445 MHz. At the lowest acceptable battery voltage of
6 Vdc, the final collector current drops to 15 mAdc and the output power
to +13.9 dBm (24.4 mW).

Spurious Emissions: To minimize the production and radiation of
spurious emissions and harmonic energy, and to promote stable opera-
tion, the collector of each RF stage is separately decoupled from the 9 V
supply by ferrite chokes, resistors, and bypass capacitors. The base cir-
cuits are similarly decoupled except they use resistor-capacitor (R-C)
networks, whose higher-impedance levels are more appropriate.

RF Section: ETSI-Approved Models

Characteristics

Audio Input: Processed audio enters R201, an internal potentiom-
eter that is adjusted for 15 kHz deviation (100% modulation) when the
audio section provides a —2.2 dBV, 1 kHz tone.

Oscillation: The audio then goes to varactor diode D201, which is
part of the modulated oscillator-tripler stage (Q201). The latter’s base-
emitter circuit operates as a crystal-controlled Colpitts oscillator in the
20 MHz region. Fundamental-mode crystal Y201 is tuned 10 kHz below
series resonance by the series combination of frequency-netting coil
L201, diode D201, capacitor C203, and capacitor divider C206 and
C207.

Frequency and Temperature Stability: To ensure frequency sta-
bility despite changes in the battery voltage, regulated 5 Vdc bias is ap-
plied to the varactor diode and to the base of Q201. C203, C206, and
C207 provide temperature compensation.

Tuned Circuits (ETSI-Approved Models)

Stage 1: The collector circuit of Q201 is tuned to the third harmonic
of the oscillator frequency (approximately 60 MHz) by L202, C208, C244,
C210, L203, C214, C213, and C215. (The latter components also form a
capacitively tapped voltage divider for matching into the base of Q202.)
The output is double-tuned to provide high spectral purity. Regulated dc
bias is again employed to minimize changes in loading on the oscillator
stage and to stabilize the drive levels.

Stage 2: Q202 operates as a buffer, with the collector circuit tuned to
the output frequency (for example, 60 MHz). In this case, L204, C216,
C245, C218, L205, C222, C221, and C224 perform tuning and imped-
ance-matching functions. As in the preceding stage, regulated dc bias is
applied to the base circuit to stabilize the drive level, and the output is
double-tuned to provide spectral purity.

Stage 3: Q203 operates as a frequency tripler, with the collector cir-
cuit tuned to the output frequency (for example, 180 MHz). In this case,
L206, C226, C227, C229, L207, C230, and C232 perform tuning and
impedance-matching.

Stage 4: Q204 operates as a tuned amplifier. Resistive loading on
the input provides stability. The output circuit consists of a resonant tank
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circuit (L203 and C213) capacitively coupled to a low-pass filter (C219,
L206, and C218). C213 and C219 provide a capacitively tapped voltage
divider for matching into the low-pass filter.

Final Output (ETSI-Approved Models)

Transmitter: This can deliver up to +11.5 dBm (14 milliwatts) to the
antenna. No user adjustments permit this value to be exceeded. Test-
point TP6 provides a termination point for the 50 Q output. C243 and
L211 act as a series resonating network for the battery, which acts as the
antenna. The unit should be powered exclusively by a 9 Vdc dry battery
(an alkaline type like the Duracell MN1604 is recommended).

Voltage Measurements: With 9 Vdc applied to the unit, the fol-
lowing voltages should appear at the terminals of the output transistor:

e Vc=8.83Vdc

e Vb=.097 Vdc

e Ve=.32Vdc

e Base current = 0.27 pAdc

e Emitter current =9.67 mAdc

e Collector current = 9.67 mAdc
e Power input = 87 mW

The output power is +9.5 dBm (8.9 mW) into a 50 Q load, at a fre-
guency of 169.4445 MHz. At the lowest acceptable battery voltage of
6 Vdc, the final collector current drops to 8.84 mAdc and the output
power to +7.3 dBm (5.4 mW).

Spurious Emissions: To minimize the production and radiation of
spurious emissions and harmonic energy, and to promote stable opera-
tion, the collector of each RF stage is separately decoupled from the 9 V
supply by ferrite chokes, resistors, and bypass capacitors. The base cir-
cuits are similarly decoupled except they use resistor-capacitor (R-C)
networks, whose higher-impedance levels are more appropriate.
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Notes

Notes 6 25C1018 (CC)
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Preliminary Tests

Listening Tests

Before disassembling the unit, operate it to determine whether it is
functioning normally.

Focused Testing: First and most important: Review any customer
complaint or request and focus your tests on any reported problem for
both listening and functional tests. For example, many complaints are for
“short range” and “drop-outs.” In such cases, perform only the RF tests in
this section to verify the problem. If the unit passes these, there is a
strong indication that the customer is using the product incorrectly (e.g.,
not keeping the transmitter in the receiver’s line of sight, not avoiding
metal enclosures or TV interference). Return the unit to the customer
together with an explanation of the proper set-up procedures.

Functional Test

RF Tests

25C1018 (CC)

For complaints of distortion or other audio problems, try a “standard”
microphone cartridge (you should have one of each cartridge on-hand
for testing) and perform the audio tests in this section.

Note: Most of the following tests can be performed without disas-
sembling the unit.

1. Install a fresh 9 V battery in the T2, mute its audio, and turn it on.
Measure current drain: it should not exceed 35 mA.

3. Maximize the signal received on the spectrum analyzer by at-
taching a telescoping whip antenna to it. Then measure the
near-field output power: it should be >>7 dBm (FCC-approved
model) or >3 dBm (ETSI-approved model).

(If you are unsure of the results you obtained here, measure the
output power conductively by soldering a 50 Q cable to the out-
put of the transmitter. Verify that the output power is 15 dBm,
+2 dBm [FCC-approved model] or 10 dBm, +2 dBm [ETSI-ap-
proved model].)

4. \erify that the carrier frequency of the transmitter varies from its
nominal value by no more than +6 kHz.

5. Check for an intermittent problem by shaking the transmitter and
tapping on it. As you do so, try to keep it at a constant distance
from the spectrum analyzer. Verify that the output power on the
spectrum analyzer shows no large and sudden drops in power
level (it will, however, vary a few dB with hand position).

6. Turn off the T2.

If the transmitter passes the above tests, its RF circuits are
working as designed.

7 Preliminary Tests
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Audio Tests

A: Verify the Matching Receiver

1.

Make sure that the receiver is turned off. Connect the signal
generator to the receiver through a 50 Q cable. Tack-solder the
center conductor to the antenna input and ground the shield of
the cable to pcb ground. Turn on the receiver.

Set the RF signal generator as follows:

Amplitude: —50 dBm

Modulation: 1 kHz

Deviation: 15 kHz

Frequency: T2 operating frequency

Connect the audio from the unbalanced output to the audio ana-
lyzer with a 3.3 kQ load. Turn the Volume control all the way up.

Engage the 400 Hz and 30 kHz filters on the audio analyzer.
Verify the following:

e Forthe T3 and T4 the audio level is 400 mVrms (+90 mV)
e For the T4N the audio level is 626 mVrms (+120 mV)
e thd =<0.75%

B: Check the Transmitter

1.

Units That Pass

Disconnect the signal generator from the receiver. Monitor the
receiver’s unbalanced audio output with a 3.3 kQ load and the
audio analyzer. Make sure the receiver’s Volume control is at its
maximum setting.

Replace the microphone cartridge on the T2 with the test head.
Set the unit's Gain control to minimum and unmute the audio.

Inject a 775 mV, 1 kHz signal from the audio analyzer into the
adapter cable and verify the following:

e the amplitude from receiver’s unbalanced output equals
400 mVrms (£ 90 mV)

e thd =<0.75%
Change the frequency of the audio generator to 100 Hz and dis-
engage the 400 Hz high-pass filter from the audio analyzer.

Verify that the audio level is —1.0 dB (£ 0.7 dB) relative to the
level measured in step 3.

Change the frequency of the audio generator to 10 kHz and re-
engage the 400 Hz high-pass filter. Verify that the audio level,
relative to that measured in step 3, is —=3.5 dB, +2 dB.

If the system components pass these tests and the microphone is
good, then the system is functioning as expected and shouldn’t require
tuning and alignment. Inform the customer that the product has retested
within specifications.

Preliminary Tests
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Shure T2 Vocal Artist Microphone Transmitter

Disassembly and Assembly

To access the printed circuit (pc) boards, disassemble the transmitter
(refer to Figures 2 and 3 on pages 9 and 10).

Observe precautions when handling this static-sensitive device.

I

! CAUTION

Disassembly

25C1018 (CC)

A w0 Do

Turn off the Power switch.

Unscrew the transmitter battery cup and remove the battery.

Unscrew the microphone cartridge.

If necessary, remove the microphone-transmitter subassembly:

@)

(b)

(©

Use snap ring pliers to remove the retaining ring from in-
side the microphone handle.

Remove the bezel by carefully inserting a small screwdriver
into the microphone handle, pressing the blade against the
plastic bezel tab, and prying it up (Figure 2). Remove the
label plate and switch actuators (Figure 3, page 10).

Note: Newer bezels have the labeling printed directly on
their faces; there are no separate label plates.

As you slide out the transmitter subassembly (audio, RF,
and head circuit boards) from the handle, note how it was
positioned in the internal guides.

T o~ ——— bezel

| I
¢ \tab

-

b -- et

circuit-board
tab subassembly

(Right-side view)

Figure 2. Removing the Bezel
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Reassembly

1. Insert the transmitter subassembly (audio, RF, and head circuit
boards) into the internal guides of the handle (Figure 3).

2. Orient the retaining ring so its gap will fit over the flat edge of the
head board (to avoid shorting the board). Use snap-ring pliers to
insert the retaining ring into the groove inside the handle.

3. Drop in the switch actuators and position the label plate (older
bezels only) over them. Position the bezel over the switches
then press until it snaps into place.

4. Screw on the microphone cartridge and ball screen. Install a bat-
tery (if desired) and screw on the battery cup.

ball screen
J§’
microphone
cartridge -
retaining head SM 58 ~

- ring board \®
/ switches

audio
circuit-
board

3 bezel
i label plate
ggmm (older bezels only) M\%
N
o
S

RF
circuit-
board

circuit- switch
board actuators
guides
9 V alkaline
> battery
ball screen
access
microphone to gain
cartridge control
BG 3.1 (older, BG 3.0
cartridge) battery

cup

Figure 3.

Disassembly and Assembly 10 25C1018 (CQC)



Shure T2 Vocal Artist Microphone Transmitter

Service Procedures

Reference Material

The Shure Wireless System T Series User’s Guide describes the
product, tells how to operate it, and provides troubleshooting and techni-
cal data.

Special Equipment and Tools

In addition to the standard items described in the Wireless Service
Equipment manual, you will need:

e to verify that the system is working properly, obtain the receiver
with which the transmitter is used (usually a T3 or T4); other-
wise, use the modified SC4 receiver described in the equipment
manual

e asmall flat-blade screwdriver to remove the bezel
e snap-ring pliers to remove and re-insert the retaining ring

¢ hand-made high-impedance probe (see the Service Equipment
manual)

System Operating Frequencies

Each transmitter circuit board is marked with a group letter that iden-
tifies the range of frequencies on which the transmitter can operate. Note
that Table 1 applies only to T2 transmitters that are FCC-approved, and
Table 2 applies only to T2 transmitters that are ETSI-approved.

Frequency Coverage: Earlier models used the same family of RF
boards (with Groups A, B, and C) for all the frequencies offered world-
wide at that time. Now there are separate board assemblies for units ap-
proved by the ETSI. If you have a frequency from Table 4, you have an
ETSl-approved model; if you have a frequency from Table 3, you have an
FCC-approved model.

Table 1
Pc Board Groups for

FCC-Approved Models
Group Frequency Range
A 169.000-183.975 MHz
B 184.000-198.975 MHz
C 199.000-215.975 MHz

Used with pcb assembly 90_8690
(pcb marking 34A8494).

25C1018 (CC) 11 Service Procedures
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Table 2

Pc Board Groups for
ETSI-Approved Models

®
Kk
o
c
°

Frequency Range
169.000-173.975 MHz
174.000-180.975 MHz
181.000-187.975 MHz
188.000-194.975 MHz
195.000-201.975 MHz
202.000-208.975 MHz
209.000-215.975 MHz
216.000-222.975 MHz
216.000-239.975

Used with pcb assembly 90_8705
(pcb marking 34A8538).

I OO m m oo m >

A

Tables 3 and 4 provide information for identifying the system fre-
quency. The Crystal Letter Code, when used with the appropriate Shure
model number, identifies a specific operating frequency for both transmit-
ters and receivers. Note that, although a Crystal Letter Code always des-
ignates a specific frequency, it may be used with different Group Letters
on other products.

Table 3

T2 System Operating Frequencies for
FCC-Approved Models

Crystal Operating

Group Code Freq. (MHz)
A \% 169.445
A W 171.845
A CA 176.200
A CcC 177.600
A CE 182.200
A CF 183.600
B CG 186.200
B CL 192.200
C CQ 202.200
C Ccv 208.200

Used with pcb assembly 90_8690
(pcb marking 34A8494).

Service Procedures 12 25C1018 (CQC)
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Table 4
T2 System Operating Frequencies for ETSI-Approved Models

Crystal Operating
Group Code Freq. (MHz)

AQ  173.800

Y4 174.500
BB 175.000
NB 175.000
ND 176.600
NE 177.600

NH 182.000
NK 183.600
NL 184.600

S 184.000
NP 189.000
NR 190.600
NX 197.600
NY 198.600
NZ 200.350
PU 201.650
PB 203.000

PD 204.600
PP 217.000
PR 218.600
PS 219.600
PV 232.825

A /X X T T T m T mmmmoooOoOooOo00wwwww >

PX 233.125
PY 234.625
K Pz 237.325

Used with pcb assembly 90_8705
(pcb marking 34A8538).

Changing the Frequency

The operating frequency of the T2 transmitter may be changed with-
in a specific Group by changing the crystal on the pc board. (For Group
information, see the preceding subsection). Check the transmitter for
proper operation before changing its operating frequency. After installing
the new crystal, perform the alignment procedures. Then run an opera-
tional test to ensure that the transmitter is functioning properly. Finally,
update the label to show the new frequency and letter identification code.

25C1018 (CC) 13 Service Procedures
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Note: To ensure proper operation, obtain the crystal from Shure and
verify that it operates within the frequency range of the pc board.
Since crystals are marked with the nominal oscillating frequency, not
with a letter code, you can use the following equation to determine
the frequency at which a transmitter will operate with a given crystal:

Carrier Frequency = (9 x nominal crystal freg. in MHz) — .09

FCC- and ETSI-Approved Models

Alignment

Test Conditions

Service Procedures

To accommodate the different frequencies and requirements, Shure
supplies the T2 with different RF boards for FCC-approved models (used
in North America and other places) and ETSI-approved models (used in
Europe and other places). Although the RF alignment procedures are
similar for the two boards, there are some differences, especially in the
number of tuning stages and in the numbering of components and test
points. The audio-alignment procedures are the same for both versions
of the T2.

Note: Before the introduction of a distinct RF board for ETSI 300 922
requirements, all units shared the same RF and audio boards.

Drawings for Different Versions

At the back of this manual are diagrams of the circuit boards and
schematics for the original versions of the audio and RF boards as well
as for the current versions of the audio board, FCC-approved RF board,
and ETSI-approved RF board. Refer to the circuit-board diagrams for the
test points.

The RF and audio alignments are generally done together, as a
single, continuous procedure. Before beginning, do the setup described
in the following subsection, “Test Conditions.” Unless specified for FCC-
or ETSI-approved models, the alignment procedures apply to all models.

The following test conditions apply to all versions unless otherwise
specified:
e An external 9-volt supply is connected to the battery terminals
(J101 and J102).
e The Gain pot (R125) is set to its mid-range position.

e The audio analyzer’s 400 Hz high-pass and 30 kHz low-pass
filters are pressed in.

FCC-Approved Units

1. Obtain a 50 Q test cable for connecting the circuit boards to vari-
ous test equipment. (To construct this cable, see “50 Q Test
Cable Assembly” in the Wireless Service Equipment manual.)

14 25C1018 (CC)
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2. Tack-solder the cable to side 1 of the RF circuit board as follows:

e Center conductor to the 50 Q solder pad, 1210
e Shielding to I2GN (on older versions, IGND)

ETSI-Approved Units

1. Obtain a 50 Q coaxial test cable for connecting the circuit boards

to various test equipment. (To construct this cable, see “50 Q
Test Cable Assembly” in the Wireless Service Equipment manu-
al.)

Tack-solder the cable to the bottom of the RF circuit board as fol-
lows:

e Center conductor to the 50 Q solder pad, TP6
e Shielding to TP7 (ground)

High-Impedance Probe for TP5: When measuring test point 5,
fashion a high-impedance probe on the end of the test cable by connect-
ing a 50 Q resistor between the center conductor and the shield, and a
0.5 pF capacitor to the end of the center conductor (see the following
illustration).

Figure 4. High-Impedance Probe for ETSI-Approved Models

All Units

3.

Carefully remove C240 (domestic units) or C242 (ETSI units) from
the RF board.

Note: This disconnects the battery antenna to allow accurate
conductive-power measurements.

Connect the 9 Vdc power supply to the audio board: the positive
lead to 1140 (the positive battery terminal), and the negative lead
to 1145 (ground).

Slide S101 (Power) to “On” (toward the board number), and
S102 (Mic) to “Off” (away from S101): the green LED should
glow. If it doesn't, there is a circuit malfunction.

Reduce the power-supply voltage to 6 Vdc: the red LED should
glow.

Return the power supply voltage to 9 Vdc.

15 Service Procedures
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Audio Board (top)

Power
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Figure 5. Major Components Referred to in the Alignment Procedures
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RF Alignment: FCC-Approved Models

Do not apply modulation during the following RF alignment proce-

25C1018 (CC)

dures.

Note: If you cannot achieve any of the settings described in these
procedures, see “Bench Checks,” starting on page 23.

1.
2.

3.

Make sure that the Mic switch (S102) is turned to "Off.”

On the spectrum analyzer, set the center frequency to the fre-
quency of the T2. Then make the following settings:

e Span:1MHz
e Reference level: +20 dBm
e Scale: 10 dB/div.

Connect the 50 Q output cable to the spectrum analyzer.

Output Power (FCC-Approved Models)
1.

With a yellow Toray non-conductive tuning tool, adjust C217 and
C216 for maximum (peak) output power on the spectrum analyz-
er. If the signal is very near the top of the screen, switch the
scale to 2 dB/div.

The output power should be 15 dBm, +2 dBm (compensate for
cable losses in this calculation).

B: Frequency Adjustment (FCC-Approved Models))

1.

Connect the 50 Q output cable to the frequency counter through
the 20 dB attenuator. With a pink Toray driver, adjust L209 to set
the RF carrier frequency to the operating frequency

(+1 kHz—see Table 3 on page 12).

Reconnect the 50 Q output cable to the spectrum analyzer. Con-
firm that the output power remains within specification. If not,
readjust C217 and C216 as described in the preceding “Output
Power” subsection.

C. Spurious Emissions (FCC-Approved Models)

1.

Set the spectrum analyzer as follows:
e Scale: 10 dB/div

e Start Frequency: 10 MHz

e Stop Frequency:1 GHz

e Reference level: 20 dBm

Check the level of spurious emissions: All must be at least
30 dB below the carrier level. If necessary, retune C217 and
C216.
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D: Current Drain (FCC-Approved Models)
1.

With a digital multimeter, measure the current drain of the trans-
mitter: it should be less than 35 mA. If it is too high, try detuning
C216, but make sure that the power and spurious response re-
main within specification.

Check for 9 Vdc (£0.35 Vdc) at +9 V on the head board (1133 on
the audio board).

RF Alignment: ETSI-Approved Models

Do not apply modulation during the RF alignment procedures.

Service Procedures

Note: If you cannot achieve any of the settings described in these
procedures, see “Bench Checks,” starting on page 23.

1.
2.

3.

Slide the Mic switch (S102) to the "Off” position.

On the spectrum analyzer, set the center frequency to one-third
the frequency of the T2. Then make the following settings:

e Span: 30 MHz

e Reference level: +20 dBm

e Scale: 10 dB/div.

Connect the high-impedance probe to the spectrum analyzer.

: Output Power (ETSI-Approved Models)
1.

2.

Connect the high-impedance probe to TP5 (the base of Q202).

With a yellow Toray non-conductive screwdriver, adjust C214 for
maximum (peak) output power on the spectrum analyzer. For
better resolution while tuning, switch the scale to 2 dB/div and
adjust the reference level to the center of the screen.

Remove the high-impedance probe. Connect the standard 50 Q
output cable to TP6 (before antenna-matching).

Plug the BNC end of the 50 Q cable into the spectrum analyzer.
Set the center frequency to the frequency of the T2.

Adjust C216 and C222 for maximum (peak) output power on the
spectrum analyzer.

Note: C216 is not tuneable on earlier ETSI-approved units.

: Frequency and Final Output Power (ETSI-Approved

Models)

1.

Connect the 50 Q output cable to the frequency counter. With a
pink Toray driver, adjust L201 to set the RF carrier frequency to
within +1 kHz of the operating frequency (see Table 4, page 13).

Reconnect the 50 Q output cable to the spectrum analyzer. Peak
C226 for maximum output power on the spectrum analyzer.

Confirm that the output power is 9.5 dBm (x2 dBm).
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C. Spurious Emissions (ETSI-Approved Models)

1.

Set the spectrum analyzer as follows:

e Scale: 10 dB/div

e Start Frequency: 10 MHz
e Stop Frequency:1 GHz

e Reference level: 20 dBm

Check the level of spurious emissions: All must be at least
44 dB below the carrier level. If necessary, retune C226.

D: Current Drain (ETSI-Approved Models)

1.

With a digital multimeter, measure the current drain of the trans-
mitter: it should be less than 35 mA. If it is too high, try detuning
C226, but make sure that the power and spurious response re-

main within specification.

Check that 9 Vdc (£0.35 Vdc) is present at the head board +9 V
location (1133 on the audio board).

Audio Alignment (Both Models)

The audio boards on the FCC-approved and ETSI-approved models
are identical except for the pcb number printed on the board. (These
numbers differ because the boards are made as parts of larger assem-
blies for the two different models.)

25C1018 (CC)

The audio board has changed relatively little in the history of the T2.
Two examples of changes are the renumbering of the LEDs (the green
used to be D101, and the red, D102) and some slightly different designa-
tions (e.g., I1GN used to be IGND).

E: Setup

1. Disconnect the power supply from the T2.

2. Unsolder the test cable.

3. Replace C240 (domestic units) or C242 (ETSI units) on the RF
board.

4. Slide the board assembly, battery terminals first, into the test
handle: be sure to align the sides of the assembly with the han-
dle’s inner tracks. Alternatively, slide the assembly through the
test ring.

5. Screw the audio test head into the handle or ring. Connect a
BNC-to-BNC cable between the audio analyzer and the test
head.

6. Reconnect the 9 V power supply to the battery terminals of the
T2.

7. Place the Mic switch in the “On” position. Verify that the green

power LED (D103) lights steadily.

19 Service Procedures



Shure T2 Vocal Artist Microphone Transmitter

Service Procedures

F: Modulation Calibration

1.

2.

Set the output of the audio analyzer as follows:

e Frequency: 1 kHz

e Amplitude: 230 mV

e Measurement: Ac Level

e Filters: 400 Hz and 30 kHz on

Adjust the Gain (R125) so the output at the positive side of C107
is 0 dBu, £0.1 dB (775 mV, £50 mV). See Figure 5, page 16.

Note: At this point you may want to press the Log/Lin button on
the audio analyzer (to measure in dBm) and then press the Ratio
button to perform the relative measurement for frequency re-
sponse.

G: Frequency Response

1.

Set the audio analyzer as follows:

e Frequency: 100 Hz
e 400 Hz High-Pass filter: Disengaged

Verify that the audio level at the positive side of C107 is
—-0.5 dB, 0.5 dB, relative to the level you set in Step 2 of sub-
section F.

Reset the audio analyzer as follows:
e 400 Hz High-Pass filter: Engaged
e Frequency: 10 kHz

Check that the audio level at the positive side of C107 is equal to
3 dB, +0.5 dB, relative to the level you set in Step 2 of subsec-
tion F.

H: Deviation Reference Voltage

1.
2.

Turn off the T2 Power switch.

Obtain a receiver set to the same frequency as the T2 (this will
probably be the T3 or T4 that came with the T2).

Note: Alternatively, use a modified SC4 receiver for any transmit-
ter. Instructions for modifying and using an SC4 are in the Wire-
less Service Equipment manual.

Attach an antenna or an unshielded cable to the RF signal gen-
erator. Set the RF signal generator as follows;

e Frequency: Carrier

e Modulation: FM

¢ Modulation source: Int 1 kHz
e FM Deviation: +15 kHz

e Amplitude: =38 dBm
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4. Make sure that the receiver’s yellow RF LED lights.

5. Set the receiver’s Volume control to the maximum position (full
clockwise rotation) and apply power to the receiver. On the T4,
set the Squelch control to its midpoint.

6. Measure the rms voltage developed across the unbalanced out-
put of the receiver. The reading should be approximately 0 dBu
(775 mV), which corresponds to a deviation level of 15 kHz.

Record this voltage as the Deviation Reference Voltage.

Note: At this point you may want to press the Log/Lin button on
the audio analyzer (to measure in dBm) and then press the Ratio
button to perform the relative measurement in the next section.

7. Turn off the RF output from the signal generator.

I: Deviation Adjustment
1. Make sure that C240 is on the RF board, so that the antenna is
connected).

2. Remove the power-supply leads and attach a new 9 V battery.
3. Connect the output of the audio analyzer to the test head.

4. Set the frequency of the audio analyzer to 1 kHz. Make sure that
0 dBu (775 mV) is present at the positive side of C107.

5. Measure the rms voltage at the unbalanced output of the receiv-
er. Adjust R217 to obtain voltage within £1 dB of the deviation
reference voltage that you recorded earlier (see the end of the
preceding subsection).

J: Distortion Adjustment
1. Setthe audio analyzer for “Distn” (total harmonic distortion).

2. Adjust R130 for minimum distortion out of the receiver (it should
measure less than 1%).

Note: This completes the alignment procedures. Refer to the “Reas-
sembly” instructions earlier in this manual.
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Notes
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Bench Checks

Dc Power

Audio

25C1018 (CC)

The tests for power and audio apply to all T2 units. Those involving
the RF board differ for FCC-approved and ETSI-approved units; hence
this section includes two separate sets of procedures for RF testing.

v Verify that 9 Vdc (£0.35 Vdc) is present at 1+9.0 (on the bottom

of the audio board—see Figure 6, page 33). If this voltage is low,
check it at 1133. Trace the circuitry back to the power supply to
see where the loss occurs. Check:

e power switch

e bias on Q105

e L101

e circuit-board ground for 0 V

If you have a short to ground from 9V, try isolating different parts
of the circuit. Narrow it down to the RF or audio section. Look for
foil shorts, solder bridges, and capacitors that have been
installed backwards.

Check for 5 Vdc (£0.25 Vdc) at 1147. If the correct voltage is not
present, check I+5 (pin 7 of U101). Then check:

e pin 13 0of U101 for9V
e values of R133, R135, and R137

Note: If you are measuring dc voltages at points where RF sig-
nals are present, use a 10 kQ resistor at the probe to prevent
loading the circuit. To remove the RF signal, remove the crystal.

All the steps in this section comprise a methodical way of determin-
ing where the audio signal is being interrupted:

v Check for audio at pin 7 of U102. If it is not present, check that

the dc bias at pins 5, 6, and 7 of U102 is =4.5 Vdc (half the lev-
el of the supply voltage). If the correct voltage is not present:

e Trace the circuitry: this bias derives from the 9 V line through
voltage divider R103 and R105, then through R106 to pin 5.

e Look for open vias (through-hole connections between board
layers), foil shorts, incorrect parts, and bad connections.

v If there is audio at pin 7 of U102 but not at pin 14, check the dc

bias at pins 12 and 13 (=1.8 Vdc) and pin 1 (=3.7 Vdc). If the
correct voltage is not present:

e Trace the circuitry: this dc bias proceeds from pin 9 of U101
through R107 to pin 12 of U102.

e Check (a) the parts in the feedback path from pin 14 to
pin 13, (b) the parts connected to pin 7, and (c) the connec-
tions from U102 to U101.
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»~ Check the connections from pin 14 of U102 to the next stage, to
the limiter (Q103), and to pin 15 of U101.

»~ Check the bias voltage (=4 Vdc) on pins 8, 9, and 10 of U102. If
the correct voltage is not present:

¢ Make sure the Mic switch is set to “On.”

e Trace the bias circuit from the 5 V line through R104 to
pin 10 of U102.

e Check the values in the feedback path from pin 8 to pin 9 of
U102, and the path to Q104 and pin 16 of U101.

Distortion

1~ Make sure the analyzer’s 400 Hz high-pass and 30 kHz low-
pass filters are pressed in.

»~ Pin 9 of U101 should read =1.8 Vdc.

As you turn R130, the dc level on its wiper should change from
=1.5Vto 3.5 V. If it does not, check R129, C125, R130, R141,
R140, R126, and the parts tied to pin 9 of U101.

v Check the audio level.
= Lastly, replace D201 and Y201.

\

Frequency Problem: FCC-Approved Units

»* Make sure the RF carrier is at least 10 dB higher than the spuri-
ous emissions, to allow the frequency counter to lock on.

»~  Check L209 for the proper group and make sure its core is not
cracked.

1 Make sure the crystal (Y201) has the correct frequency.

\

Check the dc bias for Q201 against the readings of a unit known
to be operating correctly.

»* Make sure that D201 is the correct varactor and has 5 Vdc on its
cathode.

»~ Check the parts and values of the oscillator circuit (from 1218 to
1230).

»~ Look for shorts and opens.

Low Output Power: FCC-Approved Units

For these checks, terminate the transmitter’s output with a 50 Q load
between 1210 and ground. If you have interconnected the audio and RF
boards for testing, temporarily remove C240 to disconnect the battery
antenna.

»~ Check the carrier output power after the oscillator stage ( 1230).
If there is no signal, refer to the preceding subsection, “Frequen-
cy Problem.”

The remaining steps perform basically similar diagnostics for each of
the three RF stages:

Bench Checks 24 25C1018 (CQC)



Shure T2 Vocal Artist Microphone Transmitter

v Make sure the Board Group is the correct one for the desired
frequency.

»~ Stage 1: Make sure that rotating C217 360 degrees in either di-
rection produces two separate peaks in the carrier output ampli-
tude. If there is only one peak, check the color (value) of C217
and the values of L205, C225, C234, L202, and C233. Check
the bias on Q201. Lastly, replace Q201.

»~ Stage 2: Make sure that rotating C216 360 degrees in either di-
rection produces two separate peaks in the carrier output ampli-
tude. If there is only one peak, check the color (value) of C216
and the values of L204, C238, L210, C235, C222, and C226.
Check the bias on Q203. Lastly, replace Q203.

= Stage 3: Check the dc bias on Q204 and the values of all the
parts from the base of Q204 to 1210. Lastly, replace Q204.

»~  If the power is slightly low and the spurious level is high, check
for wrong or open coils at L202, L210, and L206.

1 Check the emitter bypass capacitors (C226 and C223) and the
collector bypass capacitors (C207 and C208), which can also
affect the tuning and power gain of the RF stages. If RF level is
not the same on both sides of one of these capacitors, that part
is probably defective.

Excessive Current Drain: FCC-Approved Units

v~ Try readjusting C216 for lower current drain while maintaining
output power to specification. If the current drain is still exces-
sive (the factory setting is <<35 mA), check for the following:

e short

e wrong resistor value

e defective capacitor

e correct value of R219 for the frequency group
v~ As a last resort, try changing Q204.

Deviation: FCC-Approved Units
¥~ If R217 on the RF board cannot be adjusted to obtain a +15 kHz
deviation, try to isolate the problem to the audio or RF section by
doing the following:

e [f1218 on the RF board does not measure —2.2 dBV
(775 mV), refer to the “Audio” section, page 23.

e 1f 1218 has the right level, check R217, C220, C227, R208,
R216, D201, R209, L209, and C214. Also make sure that
the cathode of D201 is being supplied with a 5 VVdc bias from
the 5 V Line through R216 and R208. The value of C214 is
critical to the deviation sensitivity.

\

As a last resort, try replacing D201 and Y201.

\

Make sure the carrier is good: you need that to get any devi-
ation.
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Frequency Problem: ETSI-Approved Units

P

P

[
[

Make sure the RF carrier is at least 10 dB higher than the spuri-
ous emissions, to allow the frequency counter to lock on.

Check L201 for the proper group and make sure its core is not
cracked.

Make sure the crystal (Y201) has the correct frequency.
Check the dc bias for Q201.:

Ve =8.83V
Vg =097V
VE=0.32V

Make sure that D201 is the correct varactor and has 5 Vdc on its
cathode.

Check the parts and values of the oscillator circuit.

Look for shorts and opens.

Low Output Power: ETSI-Approved Units

For these checks, terminate the transmitter’s output with a 50 Q load
between TP6 and ground. If you have interconnected the audio and RF
boards for testing, temporarily remove C242 to disconnect the battery
antenna.

Bench Checks

P

Check the carrier output power after the oscillator stage ( TP5). If
there is no signal, refer to the preceding subsection, “Frequency
Problem.”

The remaining steps perform basically similar diagnostics for each of
the four RF stages:

P

P

Make sure the Board Group is the correct one for the desired
frequency.

Stage 1: Make sure that rotating C214 360 degrees in either di-
rection produces two separate peaks in the carrier output ampli-
tude. If there is only one peak, check the values of C214, L202,
C208, C244, C210, L203, C213, and C215. Check the bias on
Q201. Lastly, replace Q201.

Stage 2: Make sure that rotating C222 360 degrees in either di-
rection produces two separate peaks in the carrier output ampli-
tude. If there is only one peak, check the values of C222, L204,
C216, C245, C219, L205, C221, and C224, Check the bias on
Q202. Lastly, replace Q202.

Stage 3: Make sure that rotating C226 360 degrees in either di-
rection produces two separate peaks in the carrier output ampli-
tude. If there is only one peak, check the values of C226, L206,
C227, C229, L207, C230, and C232. Check the bias on Q203.
Lastly, replace Q203.

Stage 4: Check the dc bias on Q204 and the values of all the
parts from the base of Q204 to TP6. Lastly, replace Q204.
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If the power is slightly low and the spurious level is high, check
for wrong or open coils at L205, L207, and L210.

Check the collector bypass capacitors for the RF stages (C220,
C227, and C234) and the collector bypass capacitor for Q203
(C228), which can also affect the tuning and power gain of the
RF stages:

e If RF level is not the same on both sides of one of these ca-
pacitors, that part is probably defective.

e The RF level between the collector of one transistor and the
base of the next should drop approximately 10 dB. Check
any stage that drops more than 12 dB.

Excessive Current Drain: ETSI-Approved Units

P~

P~

Try readjusting C226 for lower current drain while maintaining
output power to specification. If the current drain is still exces-
sive (the factory setting is <<35 mA), check for the following:

e short

e wrong resistor value

e defective capacitor

e value of R218 (that it is correct for the frequency group)

As a last resort, try changing Q204.

Deviation: ETSI-Approved Units

P~

X\

25C1018 (CC)

If R201 cannot be adjusted to obtain a + 15 kHz deviation, try to
isolate the problem to the audio or RF section by doing the fol-
lowing:

e If TP1 on the RF board (or 1109 on the audio board) does not
measure —2.2 dBV (775 mV), refer to the “Audio” section,
page 23.

e If the preceding level is correct, check R201, C201, C202,
R202, R203, D201, L201, and C203. Also make sure that
the cathode of D201 is being supplied with a 5 VVdc bias from
the 5V line through R202 and R203.

As a last resort, try replacing D201 and Y201.

Make sure the carrier is good: you need that to get any devi-
ation.
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Distortion: ETSI-Approved Units

Bench Checks

P

P
P

Make sure the analyzer’s 400 Hz high-pass and 30 kHz low-
pass filters are pressed in.

Pin 9 of U101 should read about 1.8 Vdc.

As you turn R139, the dc level on its wiper should change from
about 1.5V to 3.5 V. If it does not, check R139, C1, R141, R140,
R114, and the parts tied to pin 9 of U101.

Check the audio level.
Lastly, replace D201 and Y201.
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Replacement Parts and Drawings

On the next page, the parts are listed according to the reference
designations from the pc boards and schematics. Parts shown on the
circuit diagram and not listed below are available at most electronic parts
distributors.

On the pages following the parts lists are the drawings of the printed
circuit boards and the schematics.

Product Changes

25C1018 (CC)

This section briefly describes significant changes as of this writing to
the T2.

RF Boards: The original RF board supported both North American
and a limited number of European frequencies. There are now two RF
boards. A slightly revised version of the original board, with a new layout,
supports only the frequencies for FCC-approved units, and a new board
supports a greatly expanded list of frequencies for ETSI-approved units.

RF Tuning on ETSI-Approved Units: C216 has been changed to a
variable capacitor, adding a stage in the tuning. Associated capacitor
C245 has also been changed. See the schematic for the frequency-de-
pendent values of this capacitor.

Combined RF and Audio Board Numbers: Because the factory
now assembles the two boards as a single panel before separating
them, there is now a single part number for each combination: 90_8690
for the RF and audio boards on FCC-approved units, and 90_8705 for the
RF and audio boards on ETSI-approved units. When ordering, use the
appropriate assembly number but specify whether you want just the RF
board, just the audio board, or both. Note further that the audio boards
from the two assemblies are identical except for the part number printed
on the bottom.

Quad Op Amp: The earlier part (manufactured by Raytheon) was
replaced; the former value of associated resistor R107 was 100 kQ.

LEDs and Layout: The LEDs were rearranged and renumbered, and
transistor Q108 and associated circuits were added. In addition, the au-
dio layout was changed. These changes do not greatly affect the audio
alignment.

BG 3.1 Microphone: The earlier T230 models were supplied with
BG 3.0 microphone cartridges. The newer T231 models are supplied with
BG 3.1 cartridges. The earlier models will accept the new cartridges.

ID Resistors: To help assemblers identify the RF board used on
ETSl-approved units, the factory has added resistors R259 and R261.
They are not functional.

Frequency Changes: The “C” and “D” revisions to the ETSI RF
boards primarily consist of minor corrections to the drawings, adding the
“S” frequency and “K” group, and redesignating the “J” frequency “BB.”
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Parts Designations

The following comments apply to the parts list and the schematic:
Resistors: All are surface-mount, /5 W rating, and 1% tolerance.

Capacitors: Unless otherwise noted, non-polarized capacitors are
surface-mount NPO dielectric types with a 100 V capacity and 5% toler-
ance; polarized capacitors are tantalum types.

Temperature-Compensating Capacitors (N750 designation):
FCC-Approved RF Boards: C214, C224, C230.
ETSI-Approved RF Boards: C203, C206, C207.
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Table 1
T2 Replacement Parts
Reference
Designation Description Shure Part No.
Al FCC-approved RF/Audio pro- T90__ 8690
grammed circuit board assembly [in the underlined space, insert the proper
frequency code-letters from Table 3 page 12,
—e.g., T90CA8690]
A2 ETSIl-approved RF/Audio pro- T90_ 8705
grammed circuit board assembly [in the underlined space, insert the proper
frequency code-letters from Table 4 page 13,
—e.g., T9ONE8705]
A3 Head pcb assembly 34A1090D
MP1 Gold-plated spring contacts 53F2039A
MP2 Actuators *old type* 65A8225
MP3  Actuator *current oval type* 65C8298
MP4 Battery cup 65A8206A
MP5 Bezel * for older version handle * 65B8207A no longer available
MP6 Bezel *current oval type* 65B8299
MP7 Handle *** Old version *** 65A8220A not available
MP8 Handle * Current type.* Uses oval 65C8427A
Bezel and Actuators. *** Must
replace Actuators and Bezel if
replacing from Old version handle
MP9  Kit contains: (2)Current type RPW614
Actuators, clip ring and (3)gold mic
contacts
MP10 Retaining Clip ring 30A1314
MP11 Compression disk 38A180
J101 Battery snap (positive) 56A317
J102 Battery snap (negative) 56A318
Y201 Crystal 40_8006A [in the underlined space, insert the

25C1018 (CC)
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crystal-code from Table 3, page 12 (FCC) or
Table 4, page 13 (ETSI)]
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Reference
Designation

Description

Shure Part No.

Audio Circuit Board (both models)

D101
D103
Q103, Q104
Q105

Q106, Q107,
Q108

R125
R130
S101
S102
U101
U102

LED, red (low battery)

LED, green (power)

PNP transistor, MMBT5087L
PNP transistor, 2SA1252
NPN transistor, MMBT5089L

Potentiometer, 20 kQ (log taper)
Potentiometer, 20 kQ, SMD
Slide switch, Power (SPDT)
Slide switch, Mic (SPDT)
Integrated circuit, compandor
Integrated circuit, quad op amp

North American RF Circuit Board

C216
D201
L104

Q201, Q203,
Q204

R217

Capacitor, variable 3-10 pF, 100 V
Diode, varactor

Ferrite bead

NPN transistor

Potentiometer, 10 kQ

European RF Circuit Board

C214, C222
C216
D201
L201

LF208

Q201, Q202,
Q203, Q204

R201

Trimmer capacitor, 5-20 pF
Trimmer capacitor, 3—10 pF, 1%
Diode, varactor

Netting coll

Ferrite bead
NPN transistor

Potentiometer, 10 kQ, 1%

Replacement Parts and Drawings 32

184A18
184D18
183A01
183A07
183A38

46B8049
146F02
55A178
55A178
188A01
188A49

152C02
184A22
162A03
183A03

146E02

152D03
152A03
184A22

82_8015 [in the underlined space, insert the
proper group-letter from your frequency de-
pendent components list on your RF sche-

matic]
162A12
183A03

146E02
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Audio Board (top)

Figure 6. T2 Audio Board

FCC-Approved RF Board (top)
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Figure 7. T2 FCC-Approved RF Board
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§ § ETSI-Approved RF Board (top)
o

o

p “K” is indicated by resistors

o Gr ro
& at“G”and “H” (R256 and R257).

G)

ETSI-Approved RF Board (bottom)

Figure 8. T2 ETSI-Approved RF Board
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Older Version Audio Board (top)
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Figure 9. T2 Older Version Boards
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Schematics

(Note to Printer:

Schematics

do not print this page)

Please print the attached schematics in the order they are listed:

T2 Earlier Version Audio Board (letter size)
T2 Earlier Version RF Board (letter size)
T2 Audio Board (ledger size)

T2 FCC—approved RF Board (ledger size)
T2 ETSl-approved RF Board (ledger size)
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R101 N1

R102

10K 4/99K
+C101 | 4 cCl02
47X 47X
i oV i 0V 4 +5V
AUDIO OUT TO RF
PIN 9 OF U101
A R104
+9V 19
MC33179DR2 100K
R107
C104 4+ ,c1o7 P101
10 X NG
16V N8| 47 xi6v NIE
b
R109 | 190 R111 °
249
402K u102 8
188A49
7777777777 N7 C108  niz Rus R114
47 X 16V 10K 7.5K 9 N10
| + C109 cu2
| L N17 f
! 16v 330pF
| ! N18 R118
I
T
} I N21 . l cus 10K
| U101 Al S clg-l 0015 cie o
! } cto1 o 47 X 16V 47 x 16V *
| <
! I * N25 N26 | Riz +5V R123
| I R124 R140
I 1K 1K
Py s e 75K N29 N7
N51 R126 N30
c123 4 %‘ R127 R128 W 183A01
10 X16V | ciz 60.4K Q103 s Q104
150pF 183A01 y N32 18K 1.5K k
N54
R129 N34 R141
N35
10 X
l 16V
FUNCTIONAL TEST POINTS:
e iz +5v T v ToRE 14 = AUDIO INPUT
19 = AUDIO OUT TO RF BOARD
7 13.3K R137  N46 N47| 5 P101 119 = Vcec TO MICROPHONE
e ‘o 33 = Vce TO RF BOARD
147 = +5V DC TO RF BOARD
c128 140 = Vce INPUT (+9V DC)
3 145 = GROUND
l 150pF
2

T2 Earlier Version Audio Board



9V +5V R101 R102
—WVWy ' ' M\
3 10K 4.99K
R103 +U102 S | oo , clo2
100K 1 47 F 47 uF ey
188A49 10V 10V
103 _,I_ ;
T F R105 R106 PIN 9 OF U101 Audio Out to RF
16V 100K 150K v R104 oo
100K
; R107 ! (@)
Audio In 1104 MC33179DR2
24.9K 107 —
P102 105 R10 12 130 Cc104 ¢ o 3 14
1 + T 1s00F 1 WF, 16V 1A S
i M + utoz A 14 ’ STURIOV. oD o B
0.1 uF 499 ci3 _L uto2 7 + z
P102 -TH c13t | 188M9 C106 188A49 249 E
. 150pF 150pF T 1uF - " Ao 10 3 Rif1
101 - 16V 13 v
47 402K ut02 B s [ ™ <
188A49
P11 oV v R112 C108 R113 R114
+9'V to Mic R142 C110 |_ ————————— L1 ): + A A
P01 He— R115 ~ 12 ] 47\F 16V 10K 75K o
<«3 | 2.0K 1UE 16V v | - I 10 ci12
P101 HE 20K utot L+ cio9 '
R116 <l ] R117 : — I T 4TpF i}
Shield 1 oW, 0039 yF uK | 188A01 : 16V 330pF
119 3 V7 | R118
P102 O— p R125 | | 14
1 R119 é 20K  Log Taper | Q G T l 10K
P02 + C16 K Gain | : . Ci17 Ci15
4a70F | A - =" 1uF 6V C118 L 0015 uF C119 N=
16V I I [ crr | : 4TUF 16V ] 474F 16V
P102 0 A | | I
<« o T ! = T
T _:
P102 16V : | R122 +5V R123
A4 | : R124 § R140 WA W
+9 VtoRF 1133 2 b 75K
6 ’ R126
nee P | A T Ri27 Ri28 p 183A01
* 123 S
e Ci2a 604K Q103 Q104
P102 1 — 15K 15K
16V [~ 150pF 183A01 : .
183A07 o . v R129 ow R141
A Audio v MWy VWA
Q105 (F’ ’ . 10K 20K 10K
2 R130
1 3 % J_ J. [ha0]
L1o1 1+9.0
N I
55A178) —== 162403 C126 CO10217MF v * o125
47, . . __
_Sﬁ 2 6V NOTE: PARTS CONTAINED IN 0 FUNCTIONAL TEST POINTS:
L102 | DASHED LINES ARE NOT PLACED - 1104 - AUDIO INPUT
> 1109 = AUDIO OUT TO RF BOARD
101 >—q 1.8uH 1119 = Vee TO MICROPHONE
A+ 1133 = Viee TO RF BOARD
9V = E:' 1147 = +5V DC TO RF BOARD
140 1140 = Vice INPUT (+9V DG
L103 o Ri32 1145 = GROUND ( )
- 402K !— JP1—! 249K
1.8uH A\ '
.aul I_ 0_, 0
R143 § R144 -- A A v 147
1145 > < - o2 eme—————————
2 R135 20K 3.01K i i 6
Amber - = A 5] | 13.3K A
< 453K R137 P101
o | é! D102 | /! g:g:" < 4K : : L ANA— (F' -2
e — 100 V
D101 \ R134 | Q109 § Ris | | : L104 +5V to RF
\ 18.2K 60.4K | 188A01 i 1+5
_ 183A02 o +9V : I, cio8
—T 150pF
0108 0 13 PANL I P
M
v — | utot B |
183A02 183 JP3 |’ _| Cc129 | |
150pF | |
Q107 ¢ ato )i ol | >
Q106 % 183A02 I I —T
183A02 | :
X 150pF R139 : _I i
R138 132 681K S A | ; ;
4.99K /T 68IK \
|
- - _— _ _,

é Audio Ground
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11 P202-4
T N1 P202-2  +9v
l c201 l c203 l €202
j; 560pF 150pF l .01 12
l T N2 P201-4 +5V
l €205 J C239
01 560pF R202 €206 5% L201 €204
R203 100 500F 560pF
100 R204  pg P 162A03 l
30.1K
R205 N4
i €207 6.81K J201-01
R206 560pF €208 6 N
R208 20K N7 L203* 560pF +
10K i L204‘§ Az szl Co3g* 150 C241 10 c211 1
co1 056 3-10pF[" 4.7pF dopF |O NI 150pF =
001 L205| o5 N10
P201_2 l AT0T 15pF o ng 213 L206 C240 L207 1202-02 _
[N Al
1 130 N13 Cc236* c235 /’?
118 {} -2 c N14 Q204 12°F .082 82pF 220 .-
N16 22pF L T \é 183A03
C234 c217* -SpF 15pF | co19+ c218
N18 N21 N30 -
N26 1) Y Q203 L210 . 15pF 15pF
N24 co20 R216 c214 NOTE 5 1pF 6-40pF \\5 183A03 C222*< Ra1g N23
R21 g N25 ) i 20 056 27pFS 501K
10K | ” o ' IGND
4.7uF X10v| 499K 27pF Y201 1202 C233+ | R222 2 [1GND<~
LIN cw R219 L C223
N750 220 100p! 7.5K
c221l L ‘ C226 33 560pF
oL 7 D201 < Royy R22 P202-01 P201-01
: 184A22> 499k R22 200 150pF
N2 75K R226 P202-03 P201-03
'-209%/ 402
J7 FUNCTIONAL TEST POINTS:
11 =+9VDC
FREQUENCY DEPENDENT PARTS BY GROUP AND COMPONENT NO. 12 = +5VDC
VARIABLE 1204 120! 1207 1209 c213 c233 c222 118 = AUDIO INPUT
FREQUENCY RANGE .
COMPONENTS PARTNO| uH | PARTNO.| uH | PARTNO| wuH | SHURE PART NO. PART NO. oF PART NO. oF PART NO. or | LAST USED: N33 110 = RF OUTPUT (50 OHMS)
C240 —
GROUP A 169.000 — 184.000 MHz 162G06 .056 162E06 .150 162C06 .220 82A8015 150DA120JA 12 150DA101KA 100 150DA270JA 27 R227 16 = RF OUTPUT (ANTENNA)
L210
GROUP B 184.000 — 199.000 MHz 162G06 .056 162B06 .100 162D06 .180 82B8015 150DA120JA 12 150DA101KA 100 150DA220JA 22
GROUP C 199.000 — 216.000 MHz 162H06 | .047 | 162B06 | .100 | 162D06 | .180 82C8015 150DA100CA 10 150DA820JA 82 150DA180KA 18 * FIRST AND SECOND PRODUCTION UNITS
WERE ASSEMBLED WITHOUT C241 AND
R227
VARIABLE FREQUENCY RANGE ca17 c219 c237 C236 €240 c238 C225
COMPONENTS PART NO. pF PART NO. pF PART NO. pF PART NO. pF PART NO. pF PART NO. pF PART NO. pF LAST REVISION: 01/31/94
GROUP A 169.000 — 184.000 MHz 152F01 8-40 150DA150JA 15 150DA220JA 22 150DA509CA 05 150DA828CA 8.2 150DA478CA 4.7 150DA150JA 15
GROUP B 184.000 — 199.000 MHz 152D01 4-20 150DA150JA 15 150DA220JA 22 150DA509CA 0.5 150DA100CA 10 N/A —_ 150DA120JA 12
GROUP C 199.000 — 216.000 MHz 152D01 4-20 150DA120JA 12 150DA180KA 18 150DA108CA 1.0 150DA688CA 6.8 N/A — 150DA828CA 8.2
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P202 -4

1201
—>
T P202 -2 +9V
F 01
560 p 150 pF l 1202
P201 -4 45V
J_ 205 J_ con9 p
o1 S R c204
g 2’ R203 S60pF S 00 C20e (9% L201 50pr
S 100 R204 560 pF 162403 l
30.1kQ
| %’ R205 )
| < 681kQ
L G207 J201 - 01
% R206 560pF | 208 -
%’ R208 < 20Kk f L203* S60pF 1206 +
< 10kQ
* =32 c216 J_ * cait £
Lo 3-10 pF c238 150 pF —
c212 -10p T T
001 pF L2os | *
P201 -2 . é 47 H T Cazs* c213 L2o7* 102 - 02 _
coar* 1 \B8s -
11 C236* €235 /I 7
1 " 1230 : : : : Q204
8 Co34 Cot7* ? 15 pF 183A03 . c218
: : }I;. Q203 C219 15 pF 1233 1235 1237
C220 R216 c214 (Freq.-dependent) 10F 183A03 L210 oot S R2i8
R217 | + AAA | It 056 pH 221kQ
10k A . 75 1oV 299kQ 270F Va0 Lo02 . L [12GN | < coaz* coag* coaa*
Lin ow MR €233 == R222 C223
22 pH 75kQ So0pt 0.1pF 0.14F 0.14F
00(:22; - A Roo7 R220 L C26 P202 - 01, , P20t ot
u 184A22 199k0 R223 v 2000 150 pF
75k0 P202 - 03 P20t - 03
v R226 3 3 - |234 |236 |233
* o090 g 020
* FREQUENCY DEPENDENT PARTS BY GROUP AND COMPONENT NO.
VARIABLE FREQUENGY RANGE L204 L208 207 1209 G213 C233 G222 FREQ. DESIGNATOR FUNCTIONAL TEST POINTS:
COMPONENTS PART NO. uH | PaRTNO. uH | PARTNO. uH | SHURE PART NO. PART NO oF PART NO oF PART NO oF PIN 150DA104KE 201 - 19VDG
. . . oy
GROUP A 169.000-183.975 MHz 162G06 056 | 162E06 150 162006 | 220 82A8015 150DB120JA 12 150DB101JA 100 150DB270JA 27 c242 0.1pF 1202 = +5VDC
1218 = AUDIO INPUT
GROUP B 184.000-198.975 MH 162G06 056 | 162806 100 162006 | .180 8288015 150DB120JA 12 150DB101JA 100 150DB220JA 2 24, ApF
: c243 01w 1210 = RF OUTPUT (50 OHMS)
GROUP C 199.000-215.975 MHz 162H06 047 162806 100 162D06 180 8208015 150DB100CA 10 150DB820JA 82 150DB180JA 18 Coa4 0.1pF 1206 = RF OUTPUT (ANTENNA)
VARIABLE c217 c219 G237 C236 240 c238 225 LAST REVISION: 9/25/98
FREQUENCY RANGE
COMPONENTS PART NO. pF PART NO. pF PART NO. pF PART NO. pF PART NO. pF PART NO. pF PART NO. pF
GROUP A 169.000-183.975 MHz 152F02 8-40 150DB150JA 15 150DB220JA 2 150DB509BA 05 150DB828CA 82 150DB478CA 47 150DB150JA 15
GROUP B 184.000-198.975 MHz 152002 420 150DB150JA 15 150DB220JA 2 150DB509BA 05 150DB100JA 10 NA - 150DB120JA 12
GROUP G 199.000-215.975 MHz 152002 4-20 150DB120JA 12 150DB180JA 18 150DB108BA 10 150DB68BCA 68 NA - 150DB828CA 82
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v
TP3
! 2

.
| ] - 11 m
2 - < g I g, ol u RO E:,-; w
: 25s B ls wSE g8 g <8 B¢ g\ g BE 2
95A1112 gzN EQN 8 RN R * 3 | o B
P202 L L
+5.0V - -
TPl 85% oy p— 82( 338 gI——. 8T8 2 ¢ 3¢9 e o N g - s - o, | —
2 I 151 g§<e 8T " Sglsgs s o F - SECRL P b L 83% N2 gnl 2ol = 838 85 - - b <
| waoT R 8 o i S o o = 2l%s = = 3958 BX;; g8 " 288 3232 5° ] N230 1nm
w<¥ - cne “ I b e o C240 NOT PLACED 56A8051
95A1112 2>s - s < x 1215 1217 - — 1226 0805 P8
P20l - o c210 c213 o] S<s c218 c221 K Wl x — — = 1225 Q cz40 @ ol
| |2 1|2 o “on &) 1|2 1|2 S a2 - . o y i l2 ] -
o i CIm g s 1" e 1w £58 2SE K I 8T8
. . ; . N §<s R J
CO0BDS
201 221 3 1222 5| ne2s 237 1210 kirvy 16206
[ 1207 3 c214 3 V €229 €230 3 1] 2 1 1] |2 1 1
R201 ™) c201 203 | ! V 0202 1 2 1 Q203 1] L2 1] L2 Q204 [ N2z6 0B2uH  N227 [} 228 N229
N . 0 o 0201 P& 1 P—/{/‘ MMBTHIOL [ i MMBTHIOL N B o
W‘SKGDE:ri o } ! 203 o N208 H }: (f 207 ‘@ MMBTHIOL / \Eﬁ MMBTHIOL r0200 g 5pF e . b %2 12eF 162708 ° 5648066
1 2.2uF [ > 4.0-20.0 pF 2
151AB225MA mT o . | e B 23
1Pz 206 1% i 0] | < 2 €= oo ~<x by EE gzl
RRc N sl s AT 0 MiE B 128 ore - B
ATpF ] 2 R <2 N213 2C 8 o N N o S ~ N
- — - 1500A470JD - o av N mN = - p B o @
é::g g i g5 2 *ggifﬁ mﬁ o 5 el o ::—“a c.:N é’g;:f E TR7
o 3 : §5% 284 §<- 875 858 88 §<r B8 o
Frequency Groups FREQUENCY DEPENDENT PARTS BY GROUP AND COMPONENT NO.
1250 M??BZFSWGOOO
GROUP A Gl VYV VARIABLE FREQUENCY RANGE €208 | C244| C210 | C213 | C215 €245 C221 |C224 |C227 |C230 |C232 |C234 |C239 |C241 [C242 |R226 L206 L209 L2n L201 GROUP
sy g COMPONENTS F F F F F F F F F F F F F F F | omws
GROUP B Oprfe! b P P p p P P p P p P P P P P P PART NO.| uH |PART NO.| uH |PART NO.| uH |SHURE PART NO.|145BF1000
100
45EF1000 GROUP A 169.000 — 173.975 MHz 15 — | 10 33 | 100 — |82 33 | 100 | 47 | 27 27 15 27 22 12 750 | 162606 |.056 | 162E06 |.150 | 162C06 |.220 82A8015 R250
GROUP € 1 A
100
14581000 255 GROUP B 174.000 - 180.975 VHz 12 1.0 1.0 33 | 100 —— | 6.8 33 | 100 | 47 | 18 27 | 22 22 33 | 8.2 |1000 | 162606 |.056 | 162E06 |.150 | 162C06 |.220 82A8015 R251
GROUP D L et o
100
581000 CROUP C 181.000 - 187.975 MHz 12 -— | 10 27 | 100 —— |68 27 | 100 | 47 | 15 27 22 | 18 33 | 6.8 |1000 | 162G06 |.056 | 162E06 |.150 | 162C06 |.220 82A8015 R252
1254 R254
GROUP E  Olgo z
14000 GROUP D 188.000 - 194,975 MHz ) — |10 22 |00 | —— |56 | 22 | 100 | —— | 15 22 | 18 15 6.8 | 3.3 |1210 | 162606 |.056 | 162E06 |.150 | 162C06 |.220 82B8015 R253
1255
GROUP F Ol 2
semio00 GROUP E 195.000 - 201.975 MHz 0 [05 |05 | 22 | 100 | -— |56 | 22 | 100 | --| 12 22 |82 | 15 10 | 6.8 |1000 | 162606 |.056 | 162E06 |.150 | 162D06 |.180 82B8015 R254
1256
GROUP G ! e
e GROUP F 202.000 - 208.975 MHz 82 |10 1.0 22 [ 100 | —= | 3.3 22 100 | —— | 12 22 27 | 18 18 5.6 | 1330 | 162G06 |.056 | 162B06 |.100 | 162006 |.180 82B8015 R255
GROUP H L b 2
100 CROUP G 209.000 -215.975 MHz 6.8 | 15 | 0.5 18 82 | —— |33 | 18 82 | — | 12 18 15 18 18 | 4.7 |1330 | 162H06 |.047 | 162806 |.100 | 162006 |.180 828015 R256
GROUP H 216.000 - 222,975 MHz 6.8 | 1.0 0.5 18 82 | —— |10 18 82 | —— | 12 18 15 15 15 | 4.7 |1000 | 162H06 |.047 | 162B06 |.100 | 162D06 |.180 82C8015 R257

NOTES:

1. All resistors 1/10 Watt, 1%, D805 unless
otherwise specified.

2. Electrolytic capacitors shown in uF x Valts.
All non—polar capacitors in uF, tolerance 10%
and 50V or more unless otherwise specified.

NOTICE
4. The following symbals denote:

DO 2781018 (ogy e T2 ETSI-Approved RF Board



9V

=4 ®
To microphone 85— N - l N l z l
headboard ~ @F—— TP3 s 5 P S T Y S.<,. sl o L&S BeLy
o §85s Bk goe %SIE BB SI% 3 g §$Iq
8T8 152403 | C216 gi;& §§l§ §§l§‘ i
ot *5V| 1pg o J . . 3-10pF l g 8 g g 1P8
To microphone &= o<x gr-Ls L202 ¢ C208 g =802 c45] * * 5, Co27|* = * — ® J201
headboard @2 oTP1 &3¢ 717 By Co4a] * T= SEL = = 206 N g s = 209 *
L. ' Gnd Ty sTF ICZ:M 56A317
EDS: " 2 +
; ﬁ = * TP5 o . 1215 1217 — 1226 TP6
- . 0‘21‘3 Q g§<s it C‘221 o< — oo 1225 Q 0‘2“‘0 ol Batt.
i il | }—j §<s o<y [ o
*Co1g soF £2= Notused _ , Terms.
1222 -
! o co 3 Co22 3 c230* 3 c237 w210 L211 J202
Rz01 ") c2ot i i o > 1V Q202 WV Q203 CZZ\Q | ] ? 1V Q204 } .082uH } }
146E02 o~ |+ M ‘V Q201 | /2 [ % 183A03 [ 1T k 12pF 182F06 56A318
10Ky [ s L} I % 183A03 -5pF 183A03
" 2o FEh s/ 16308 R 5-20 pF > > 1o
151AB225MA ’;T" 2 ammn e 2
‘ZSB 1213 1216 1223 .
x =8¢z « 1 * .
—o TP2 i ¢ * EES 88 0: *cop—  5SE = (239 —— c241
I " z * 1 o< x o6z C224 — gse Sg 08 D
Wl g ¢s 215 = =Sz 2¢E g
1500A470JD ) B o = p o
5% 333 8§35 H *|R226 235
T8 §ss =5 822838 ——C218 228 &% P —
) g B Not used = e B Not used —o TP7
Frequency Groups -
1250 1458£1000 Frequency-Dependent Parts
GROUP A Olme z
1251 145‘RBDZFD;‘000
GROUP B Gl 2 Frequency Range C208 C210 C213 C215 C221 C224 C227 C230 C232 C234 C239 C241 C242 C244  C245 1206 1209 L211 R226
e Group (MHz) pF pF pF pF pF pF pF pF pF pF pF pF pF pF pF L201 Shure Part No. (uH) Shure Part No. (uH) Shure Part No. (uH)  Q
GROUP € d 2t A 169.000-173.975 15 1 33 100 33 100 47 27 27 15 27 22 12 notused 8.2  82A8015  162GO06 (0.56) 162E06 (0.15) 162C06 (0.22) 750
100
RS 1253 B 174.000-180.975 12 1 33 100 33 010 47 18 27 22 22 33 82 1 6.8  82A8015  162G06 (0.56) 162E06 (0.15) 162C06 (0.22) 1000
GROUP D : )
o C 181.000-187.975 12 1 27 100 27 100 47 15 27 22 18 33 68 notused 6.8  82A8015  162G06 (0.56) 162E06 (0.15) 162C06 (0.22) 1000
1254 145BF1000
GROUP F  Olumt—vAA D 188.000-194.975 12 1 22 100 22 100 notused 15 22 18 15 6.8 3.3 notused 5.6  82B8015  162GO06 (0.56) 162E06 (0.15) 162C06 (0.22) 1210
100
145BF1000
1255
GROUP F Olumss-vAAr2 E 195.000-201.975 10 05 22 100 22 100 notused 12 22 82 15 10 68 05 56  82B8015  162G06 (0.56) 162E06 (0.15) 162D06 (0.18) 1000
100
SROUP G Rk 5o F  202.000-208.975 8.2 1 22 100 22 100 notused 12 22 27 18 18 56 1 33  82B8015  162G06 (0.56) 162806 (0.1) 162D06 (0.18) 1330
145871000 e G 209.000-215975 68 05 18 8 18 82 notused 12 18 15 18 22 47 15 33 82C8015  162H06 (.047) 162B06 (0.1) 162D06 (0.18) 1330
GROUP H : L iy
100 H 216.000-222.975 68 05 18 82 18 82 notused 10 27 15 15 22 47 1 1 82C8015  162H06 (.047) 162B06 (0.1) 162D06 (0.18) 1000
K 230975235975 68 05 15 8 15 82 notused 10 15 15 12 12 33 notused notused 82C8015  162H06 (.047) 162B06 (0.1) 162D06 (0.18) 1000
Notes:
1. Allresistors are /19 W, 1% tolerance, 0805 unless otherwise specified.
2. Electrolytic capacitors are shown in uF X volts unless otherwise specified.
3. All voltages shown are dc. Rf ground is indicated by the symbol-- .
4. The “K” Group is marked by R256 and R257 (“G” and “H" resistors).
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