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3 Introduction To Servicing

This Section provides information necessary for servicing T2000 Series II radios, and
covers the following topics:
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3.2 Introduction To Servicing M2000-00

3.1  Servicing Precautions

é 3.1.1 Caution: Accidental Transmit

Under certain circumstances the microprocessor can key the transmitter. Ensure that all
instruments are protected from accidental transmit at all times.

é 3.1.2 Caution: Antenna Loading

The equipment has been designed to operate with a 50Q termination impedance, but
will tolerate a wide range of antenna loading conditions. However, it is strongly recom-
mended that the transmitter is not operated in the absence of a suitable load. Failure to
observe this precaution may result in damage to the transmitter power output stage.

é 3.1.3 Caution: Beryllium Oxide & Power Transistors

The RF power transistors in the T2000 all contain some beryllium oxide. This substance,
while perfectly harmless in its normal solid form, can become a severe health hazard
when it has been reduced to dust.

For this reason the RF power transistors should not be scratched, mutilated, filed,
machined, or physically damaged in any way that can produce dust particles.

é 3.14 Caution: CMOS Devices

This equipment contains CMOS Devices which are susceptible to damage from static
charges. Care when handling these devices is essential. For correct handling procedures
refer to manufacturers” data books covering CMOS devices, e.g. Philips Data Handbook
Covering CMOS Devices; Motorola CMOS Data Book Section 5 (Handling Procedures),
etc.

The following diagram shows a typical anti-static bench set-up.

conductive conductive rubber
wrist s\trap bench mat

to building earth
(not mains earth)
via 1M series resistor

e

HJ metal frame

Figure 3.1 Anti-Static Bench Set-Up

31/10/96 Copyright TEL



M2000-00 Introduction To Servicing 3.3

é 3.15 Caution: Screw Head Types

Pozidriv screws are the preferred standard on all T2000 series equipment. Pozidriv No.
1 and 2 screwdrivers will fit all pozidriv screws used in the T2000: Philips cross-head
screwdrivers are not satisfactory for use on these screws.

The following diagram identifies the differences between Philips and Pozidriv screw-
drivers.

Pozidriv Philips

internal notches

no special markings
"star" markings
between slots

N v slots with parallel sides . . >

\ ! I ! \ | /

R i

u slots with tapered sides u
/\/ /\/

~

driving flutes with
parallel sides

driving flutes with
tapered sides

ridges between
driving flutes

Figure 3.2 Screwdriver Identification

The diagrams on the following pages show the types of screws used in the T2000
Series II radios, their locations and torque specifications.
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Figure 3.3 T2000 Series Il Radio Assembly
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3.2

Disassembly Instructions

é Caution:  To carry out alignment it is necessary to remove only the top cover (1) and

logic PCB retaining screws (3). It is essential that the bottom cover (13) and
microprocessor shield (5) with its three retaining screws (4) are torqued
down as specified in Figure 3.3.

é Caution:  Various electronic components within the radio can be damaged by elec-

3.2.1

3.2.2

trostatic discharge. A properly grounded earth mat and wrist strap should
be used at all times (refer to Section 3.1.4).

To Gain Access To The Logic PCB

Refer to Figure 3.3.

Remove the top cover (1) by unscrewing the four bottom cover screws (14).
Remove the three logic PCB retaining screws (3).

It should now be possible to open out the logic PCB (2), giving access to both sides

of the logic PCB, and access to the RF PCB (11) tuning points, audio, plug-in
TCXO PCB and loop filter components.

To Remove The Bottom Cover And Microprocessor Shield

Refer to Figure 3.3.

Remove the top cover and logic PCB screws as instructed in Section 3.2.1, then
remove the three microprocessor shield retaining screws (4).

Remove the screw securing the earthing wire from the control head to the micro-
processor shield.

It should now be possible to lift off the microprocessor shield (5) and the bottom
cover (13).

This will give access to both sides of the RF PCB and IF PCBs, and enable the con-
trol head to be removed.
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3.6 Introduction To Servicing M2000-00

3.2.3 To Detach The Control Head

3.23.1 Locally Mounted Models

Remove all covers, as instructed in Section 3.2.2.
Unplug the loom running between the control head and the logic PCB.

Note: In EMC model radios, the loom connects to a Micromatch connector on the
EMC filter PCB (refer to Section 3.2.5).

3.23.2 Remotely Mounted Models

Remove the four screws on the front of the radio dummy front panel. This will
give access to the control head loom, which can now be unplugged.

Note: In EMC model radios, the loom connects to a Micromatch connector on the
EMC filter PCB (refer to Section 3.2.5).
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M2000-00 Introduction To Servicing 3.7

3.2.4 To Disassemble The Control Head

3241 T2010, T2015, T203X & T2060 Radios

Item Description IPN Quantity  |Torque (in.Ib)
1 KNOB 311-01042-XX 1
2 MICROPHONE GROMMET 360-02003-XX 1
3 FRONT PANEL 316-03095-XX 1
4 VOLUME POT NUT SEE PARTS LIST 1
5 VOLUME POT WASHER (SECTION 7) 1
6 VOLUME POT LIGHTSPREADER 304-07037-XX 1
7 LIGHTSPREADER BUTTON 304-07035-XX 1
8 BASIC KEYPAD 311-03095-XX 1
> YOLUME POT SEE PARTS LIST 1
10 POT PCB (SECTION 7) 1
1 MICROPHONE CONNECTOR 1
12 SPEAKER 250-00010-19 1
13 CONTROL HEAD PCB (12010, T2015, T203X, OR T2060) SEE PARTS LIST 1
14 NO 4X3/8 SCREW (CONTROL HEAD SCREWS) 349-00010-22 3 8
15 ADAPTOR PLATE 301-00001-XX 1
16 NO 4X5/8 SCREW (ADAPTOR PLATE SCREWS) 349-00010-24 4 8

Figure 3.4 T2010, T2015 & T203X Control Head Assembly
Refer to Figure 3.4.
Remove the control head from the main chassis, as instructed in Section 3.2.3.
Remove the four adaptor plate retaining screws (16).

Remove the control head PCB retaining screws (14).
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3.8 Introduction To Servicing M2000-00

The screws used in the control head are No. 4 Plastites, and should not be con-
fused with the M3 screws used elsewhere. When being replaced, the No. 4 Plas-
tite screws must be tightened to a torque of 8in.lb (0.9Nm).

With the control head face down, gently remove the PCB (13), along with the key-
pad (8) and lightspreader (7).

Do not disturb the positioning or height of the LEDs, as this is critical for reas-
sembly.

Remove the speaker by carefully removing the four speaker retaining spire nuts.

Remove of the volume knob (1) and volume pot nut (5) to access the volume knob
light spreader (6).
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3.24.2 T2020, T2040 & T2050 Radios
v
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B

Iltem Description IPN Quantity  [Torque (in.Ib)
1 KNOB 311-01042-XX 1
2 MICROPHONE GROMMET 360-02003-XX 1
3 FRONT PANEL 316-06427-XX 1
4 VOLUME POT NUT SEE PARTS LIST 1
5 VOLUME POT WASHER (SECTION 7) 1
6 LIQUID CRYSTAL DISPLAY (LCD) 008-02029-XX 1
7 LIGHTSPREADER 304-07036-XX 1
8 ENHANCED KEYPAD 311-03096-XX 1
S VOLUME POT SEE PARTS LIST 2
10 POT PCB (SECTION 7) 1
11 MICROPHONE CONNECTOR 1
12 LENS 312-01046-XX 1
13 CONTROL HEAD PCB (T2020, T2040 OR T2050) SEE PARTS LIST 1
14 NO 4X3/8 SCREW (CONTROL HEAD SCREWS) 349-00010-22 3 8
15 ADAPTOR PLATE 301-00001-XX 1
16 NO 4X5/8 SCREW (ADAPTOR PLATE SCREWS) 349-00010-24 4 8

Figure 3.5 T2020, T2040 & T2050 Control Head Assembly - Locally Mounted
Refer to Figure 3.5 and Figure 3.6.
Remove the control head from the main chassis, as instructed in Section 3.2.3.

Remove the four adaptor plate/remote back panel retaining screws (16). Remote
mounted models also have two captive nuts (17) fitted in the back cover.

Note:  EMC model radios have 4 ESD plugs fitted over the remote back panel screws.
These will need to be removed to access the remote back panel screws.

Remove the control head PCB retaining screws (14).
The screws used in the control head are No. 4 Plastites, and should not be con-

fused with the M3 screws used elsewhere. When being replaced, the No. 4 Plas-
tite screws must be tightened to a torque of 8in.lb (0.9Nm).
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3.10 Introduction To Servicing M2000-00

With the control head face down, gently remove the PCB (13), along with the key-
pad (8) and lightspreader (7).

Do not disturb the positioning or height of the LEDs, as this is critical for reas-
sembly.

Carefully remove the LCD (6) and lens (12).
Lay the front panel (3) on a horizontal surface, with the light spreader (7) in place.

Remove the volume knob (1) and volume knob nut (5) to access the lightspreader
and keypad (8).

Before reassembly, the LCD and PCB edge connectors should be wiped with alco-
hol.

Take care to ensure the alcohol does not come in contact with the coating on the
light spreader, as this will dissolve on contact with alcohol.

Iltem Description IPN Quantity  [Torque (in.Ib)
1 KNOB 1
2 MICROPHONE GROMMET 360-02003-XX 1
3 FRONT PANEL 316-06427-XX 1
4 VOLUME POT NUT SEE PARTS LIST 1
5 VOLUME POT WASHER (SECTION 7) 1
6 LIQUID CRYSTAL DISPLAY (LCD) 008-02029-XX 1
7 LIGHTSPREADER 304-07036-XX 1
8 ENHANCED KEYPAD 311-03096-XX 1
o VOLUVE POT SEE PARTS LIST L
10 POT PCB (SECTION 7) 1
11 MICROPHONE CONNECTOR 1
12 LENS 312-01046-XX 1
13 CONTROL HEAD PCB (T2020, 72040 OR T2050) SEE SECTION 7 PARTS 1
14 NO 4X3/8 SCREW (CONTROL HEAD SCREWS) 349-00010-22 3 8
15 REMOTE BACK PANEL 318-08432-XX 1
16 NO 4X5/8 SCREW (REMOTE BACK SCREWS) 349-00010-24 4 8
17 CAPTIVE NUT M4 PRESSED 352-00010-17 2
18 REMOTING CONNECTOR COVER 316-85125-XX 1

Figure 3.6 T2020, T2040 & T2050 Control Head Assembly - Remotely Mounted
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3.2.5 To Detach The EMC Filter PCB

Refer to Figure 3.7.
Remove the top cover and open the logic PCB, as described in Section 3.2.1.
Remove the microprocessor shield and bottom cover, as described in Section 3.2.2.

The control head (locally mounted models) or dummy front panel (remotely
mounted models) can now be removed.

Unplug the loom running between the logic PCB and EMC filter PCB (18).
Unplug the loom running between the EMC filter PCB and the control head.

Remove the 4 EMC filter PCB retaining screws. The EMC filter PCB can now be
lifted from the chassis.

Figure 3.7 EMC Filter PCB Mounting

3.2.6 To Remote A Locally Mounted T2020, T2040 & T2050

Refer to Section 8.16, “T2000-A03/-A04/-A16 Remote Loom Kits”.
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3.12 Introduction To Servicing M2000-00

3.3 Power Amplifier - Special Instructions

é Caution:  As the location of certain components in the PA is critical to performance,
it is important that any components removed or disturbed are refitted in
exactly the same location.

3.3.1 To Replace PA Transistors

Desolder the tabs by heating them with a soldering iron, then lifting them up
towards the transistor with a thin stainless steel spike or screwdriver.

Unscrew the transistor mounting stud nut or screws and remove the transistor.

Trim the tabs of the replacement to make them similar to the faulty item, then
lightly tin the underside of the tabs.

Apply a thin layer of heatsink compound to the underside of the transistor.
Screw the transistor tightly to the heatsink then solder the tabs.

é Do not solder the tabs before tightening the screws or nut, as this will fracture
the device.

3.3.2 To Remove Case Mica Capacitors

Apply a heavy duty soldering iron to the top of the capacitor case.

When the solder is molten, ease the capacitor away from the PCB with a thin
stainless steel spike or screwdriver.
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