M830P-00 T837 Fault Finding C5.1

5 T837 Fault Finding

é Caution: This equipment contains CMOS devices which are susceptible to dam-
age from static charges. Refer to Section 1.2 in Part A for more infor-
mation on anti-static procedures when handling these devices.

The following test procedures and fault finding flow charts may be used to help locate a
hardware problem, however they are by no means a complete fault finding procedure.
If you still cannot trace the fault after progressing through them in a logical manner,
contact your nearest Tait Dealer or Customer Service Organisation. If necessary, you
can get additional technical help from Customer Support, Radio Systems Division, Tait
Electronics Ltd, Christchurch, New Zealand (full contact details are on page 2).

Note: Unless otherwise specified, the term "PGM800Win" used in this and follow-
ing sections refers to version 2.00 and later of the software.

Refer to Section 6 where the parts lists, grid reference index and diagrams will provide
detailed information on identifying and locating components and test points on the

main PCB. The parts list and diagrams for the VCO PCB are in Part E.

The following topics are covered in this section:

Section Title Page
5.1 Visual Checks 5.3
5.2 Component Checks 5.3
5.3 Front Panel LED Indicator 5.3
5.4 DC Checks 5.4

54.1 Power Rails 54
54.2 VCO Locking 5.4
5.5 RF Checks 5.5
55.1 | Output Power 5.5
5.6 PGMB800Win Generated Errors 5.6
5.7 Fault Finding Charts 5.7
5.7.1 Microcontroller 5.7
57.1.1 Basic Checks 5.7
5.7.1.2 Serial Communications 5.8
572 | Regulator 59
573 | Synthesiser 5.10
574 | Exciter Drive Amplifier 5.13
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5.1 Visual Checks

Remove the covers from the T837 and inspect the PCB for damaged or broken compo-
nents, paying particular attention to the surface mounted devices (SMD's).

Check for defective solder joints. If repair or replacement is considered necessary, refer
to Section 3 of Part A.

5.2 Component Checks

If you suspect a transistor is faulty, you can assess its performance by measuring the for-
ward and reverse resistance of the junctions. Unless the device is completely desol-
dered, first make sure that the transistor is not shunted by some circuit resistance. Use a
good quality EVM (e.g. Fluke 75) for taking the measurements (or a 20k ohm/V or bet-
ter multimeter, using only the medium or low resistance ranges).

The collector current drawn by multi-junction transistors is a further guide to their per-
formance.

If an IC is suspect, the most reliable check is to measure the DC operating voltages. Due
to the catastrophic nature of most IC failures, the pin voltages will usually be markedly
different from the recommended values in the presence of a fault. The recommended
values can be obtained from either the circuit diagram or the component data catalogue.

53 Front Panel LED Indicator

The green "Supply" LED on the T837 front panel will flash according to the conditions
described in the following table:

Flash Rate Condition
— oo st (ksecon/Vesecoff | paaz i jinked with PGMS0OWin
approx.)
unequal (Vs sec. on/1 sec. off | microcontroller has detected an
- - - = = approx.) internal communications error -

refer to Section 5.7.1

Where two or more conditions occur at the same time, the precedence is in the order
shown above (i.e. T837 linked has the highest priority, followed by internal error).
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5.4 DC Checks

5.4.1 Power Rails

Refer to the top side PCB layout diagram in Section 6 or Figure 4.2 for test point loca-
tions, and to the regulator fault finding chart (Section 5.7.2) for fault diagnosis.

Check the 13.8V (TP601) and 9V (TP602) supplies at their test points in the regula-
tor compartment with a DMM.

Check the 5V (TP604) and 20V (TP603) rails at their respective test points in the
regulator compartment.

Check that Tx-Reg. (TP310 in the paging modulator compartment) comes up to
8.8V when the exciter is keyed.

Check the +5V digital regulator output (TP607 in the regulator compartment).

Check for short circuits.

5.4.2 VCO Locking

Key the exciter.

Using a DMM, monitor the VCO control voltage at PL4-1 or the junction of L1 and
R1 on the VCO PCB.

If the synthesiser is locked and the VCO aligned, the voltage at this point should
be between 5 and 13V.

If the VCO is not locked, refer to the synthesiser fault finding chart (Section 5.7.3).

01/07/00 Copyright TEL



M830P-00 T837 Fault Finding C5.5

5.5 RF Checks

In-circuit RF levels may be measured with an RF probe on which the earth lead has been
shortened to a minimum (i.e. 13mm). Refer to the circuit diagrams for typical levels.

Figure 5.1 shows a suitable RF probe circuit.

Probe 1n 10k

< O I °

DC to DVM or
Oscilloscope

1IN6263 =—1n 100k

Earthing Clip

o

This unit is not suitable for use on high power RF circuits.

Figure 5.1 RF Diode Probe Circuit

5.5.1 Output Power

Refer to the exciter drive amplifier fault finding chart (Section 5.7.4).
Ensure that the VCO locks (refer to Section 5.4.2).
Connect the exciter output to a power meter and key the exciter.
Check that the output power is between 600 and 1000mW.
Note: If the synthesiser is out of lock, the lock detector (synthesiser IC740 and

comparator IC750) will prevent the RF signal from reaching the PA by
switching the supply to the exciter amplifier (Q340, Q345).
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5.6 PGM800Win Generated Errors

The following errors are those most likely to occur using PGM800Win. Refer to the
PGM800Win software user’s manual for a complete list of error messages.

Channel Switch Set
The programmed default channel change was not accepted by the base station because a

channel is selected externally. Try turning the external channel switch off to change the
default channel in PGM800Win.

Synth Out Of Lock

The synthesiser received incorrect data, or the data was corrupted. Enter a frequency
within the VCO switching range, or tune the VCO.

Internal Error
Data could not be read from the base station due to an internal error. Check for shorts

or open circuits on the SDA, SCK, SYNTH and EPOT lines. The SDA, SCK and SYNTH
are normally high.

Write/Read To An Unlinked Module

The link to the module does not exist. Undefined error.
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3.7

Fault Finding Charts

Note: The standard test point designations used in this section are as follows:
TP601 13.8V
TP602 9V
TP603 20V
TP604 5V
5.7.1 Microcontroller (1C810)
5.7.11 Basic Checks
Is the 12.8MHz clock
present on 1C810 pin 21 > ((;hﬁtilkels(i:s? e4r§)
(microcontroller)? Y )
Y
Y
. . - Use a DSO* to check
Replace | N Is pin 30 Pulsing C;ng g;e High or open circuit operation of IC650
IC810. | pulsing? ! (i.e. active high
pin 10.
pulse at power up).
Y
Low *digital storage oscilloscope
Y v ‘ .
ngg?ge Check state of Pulsing _ | Check state High Replace
) pins 36 to 43. of pin 35. 1C810.
Static high/low Low/floating
v Y
Correct the fault causing
Replace IC810. pin 35 to be low/floating.
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5.7.1.2 Serial Communication

Disconnect the

programming lead. N

Is 1IC810 pin 11 high?
(microcontroller)

Low/floating Check the transistor

interface circuitry.

Check pin state.

Noise
on pin

Y

Check the SERIAL-COM
and AUDIO-1/2 links.

Connect the programming
lead and use PGM800Win
to read the rack/radio.

Check I/O pad P810 N Check the transistor
with a DSO*. interface circuitry
Does it swing from and/or replace the
0to 5Vv? programming lead.

*digital storage | Y
oscilloscope

Use PGM800Win

to send a POLL

command to the
radio.

Check 1C810 pin 13 N
with a DSO. Is there Replace
a response from IC810 after 1C810.

a poll command is sent?

Y

Check the transistor
interface circuitry
and/or replace the
programming lead.
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5.7.2 Regulator
Check for
overheating
components &
short circuits.
13.8V present on N C?ﬁ)cnl(] ;?nngng;ty
in 3?
1C630 pin 37 D-range 1.
Y
5.3V present on N
IC630 pin 12 Replace IC630.
Y
9.0V present | N Check Q630,
on TP602? Q620 & IC640.
Y
20V present N Cg@ﬁ'&?ﬁ:gtis
on TP603? approx. 150kHz.
Y
+5V present on N Check R615
oo .
IC610 pin 27 Replace IC610.
Y
Key Tx.
8.8V present Y
on Tx reg. TP305? Regulators OK.
N
0V present Y
on Q860 collector? Replace Q610.
N
0.6V present on Y Check Q860 and
Q860 base? associated circuitry.
N
Regulators OK.
Check microcontroller
section.
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5.7.3 Synthesiser

Refer to the synthesiser circuit diagram (sheet 7) in Section 6 and the VCO circuit dia-

gram in Part E.

A

No VCO RF output.

9V present at

VCO Q4/Q5?

Y

DC V present

Check Tx reg.,
Q610 & 9V reg.

at Q4 & Q57

Y

8.3V present

Check biasing
resistors, Q4 & Q5.

Check Q5 C

at VCO?

Y

DC V present at

\

multiplier
(synth).

Check biasing

VCO, Q1, Q2 & Q3?

Y

Capacitors OK? N

resistors, Q1,

Q2 & Q3.

Replace

Check for cracks,
shorts, etc.

Y

Replace VCO.

Check VCO tuning

if faulty.

B

VCO out of lock.

+5V present at
IC710 & IC740?

Y

Check 5V reg. &
supply resistor
to each IC.

20V present

on IC750 pin 8?

Y

20V inverter
supply faulty.

9V present on
Q795 divider buffer?

Check 9V supply.

Y

DC V present

on Q795 emitter?

Y

Check biasing
resistors & Q795.

Does VCO trimmer
adjust for stable
control line
between 5 & 13V?

Y

VCO freq. correct?

Y

Recheck
programming
via PGM800Win.

VCO trimmer

caps & trimmer.

Check #C5, #C3, #C4,

freq. range OK?

Y

Y

Does VCO trimmer
adjust for required
frequency range
between 5 & 13V?

Is 8MHz VCO range

CV1 & D1-D4 in VCO.

achieved between
5& 13V?

Y

Synthesiser OK.

Y

VCO OK.

l

Continued on the next page

01/07/00

Copyright TEL




M830P-00

T837 Fault Finding C5.11

B

Continued from previous page

|

Check phase detector output
pins (IC740 pins 3 & 4).
Are there very narrow pulses

(~50ns) at the reference frequency?

(i.e. 5kHz : 200us period
6.25kHz : 160us period)
*See Note below.

Check programming.
Check serial bus
when programming

Y

Y

Is the charge pump bias
voltage at the base of

Check microcontroller

section (1C810).

A

N

i.e. clock/data/enable
activity (IC740 pins
18,19 & 17).

_| Check Q760, Q780,

Is the charge pump voltage
on Q790 gate between
3 and 8.5V? (6.5V +0.2V locked)

Q760 & Q780 between R766 & C765.
3.5 and 5V? (5V when locked)
Y
Y N
R7e0 e s B a0 s [ Chek 762 C762
Y
Y

Programming and

Replace synthesiser
(IC740).

A
Y

serial bus OK?

Check IC710, R710, |

Is reference
clock present
at IC740 pin 20
(12.8MHz >4.5Vpp)?

N

Y

C712, C713, C733.

Check line from

Is reference
clock present
at IC710 pins 5 & 13
(12.8MHz >4.5Vpp)?

N
Y

modulator section to [«
synthesiser section.

| Check charge pump components

(Q775 & Q780) and Q790.

Y

Y

Is the loop filter reference
voltage at C772 (+) 6.5V £0.2V?

Check C772, R774, R772,

Y

Y

Check loop filter components
R775, C774, C776, R510,
C505, IC750. Is the supply

to IC750 +20V +4, -2V?

Y

Y

Check the signal path from
the VCO to synthesiser.
Measure the frequency from
the VCO at IC740 pin 11 using
a frequency counter.

Signal

Y

Is the level >-10dBm?
Does the frequency adjust

Y

C770, R763 & Q790.

N
4>| Check regulator circuitry.

No signal
Check VCO.

Check divider buffer
- circuit (Q795) and bias

as the VCO trimmer is
adjusted (out of lock)?

Y

Y

Replace synthesiser
(IC740).

voltages on Q795 emitter
(1.3V £0.2V).

Is reference
clock present
at IC102 pin 6
in modulator section
(12.8MHz >4.0Vpp)?

N

Y

Check VCXO (X101)
and buffers (1C102).

*Note:

When locked, both of these

are very narrow (~50ns).

If unlocked, one will be
very narrow (~50ns),

and the other wide (>15ps).
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C5.12 T837 Fault Finding M830P-00

C

Noisy synth;
poor residual FM.

Y

VCO phase locked? | N

5-13V present on
control line?

Y

Y

Correct DC V
present on Q1 VCO?

N Check inductors,
biasing resistors
& Q1.

Y

Y

Y
Loop filter & N
components around Replace if faulty.
op. amp. (IC750) OK?

Y

Y
’ N

Isolate modulation

on VCO; still noisy? 4>| Trace modulator fault. |

Y

| J

Change trimmer;
still noisy?

Y

| J

Change Q1; |
still noisy?

Y

| J

Change TCXO; -
still noisy?

Y

| J

Change varactors; -
still noisy?

Y

Y

Replace VCO
assembly.

Y

Y
Synthesiser OK.

|
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5.7.4 Exciter Drive Amplifier

Key exciter &
lock synthesiser.

Copyright TEL

3.5V at Q365 collector? 10.5V at Q315 Y Check
10.5V at Q370 collector? collector? power rails.
Y N
>5V present on N Check 1C330,
IC330 pin 1? R324 & R326.
Y
Check Q310
& Q315.
>2.2V RF at
R359/R342? Check veo.
Y
>1.1V RF at Check attenuator pad
R342/R3447? R359, R342, R344.
Y
Check C352, C355, C358,
g%gg’ e Q365, L345, 1346, D340,
) D350, & D360.
Y
>6V RF at
C361, L3607 Check Q365.
Y
>1.5V RF at Check signal path
Q370 base? between Q365 & Q370.
Y
>6V RF at
Q370 collector? Check Q370.
Y
Drive amp. OK.
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