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5 T856/857 Fault Finding

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 the fault still exists after having progressed through them in a logical manner, contact
your nearest authorised Tait Dealer or Service Centre. Further assistance may be
obtained from the Customer Support Group, Radio Infrastructure Division, Tait Elec-
tronics Ltd, Christchurch, New Zealand.

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 lists and diagrams for the memory and VCO PCBs are in Part E.

The following topics are covered in this section.
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M850-00 T856/857 Fault Finding C5.3

5.1 Visual Checks

Remove the covers from the T856/857 and inspect the PCB for damaged or broken com-
ponents, 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 a transistor is suspected of faulty operation, an indication of its performance can be
assessed by measuring the forward and reverse resistance of the junctions. First make
sure that the transistor is not shunted by some circuit resistance (unless the device is
completely desoldered). A 20k ohm/V or better multimeter should be used for taking
the measurements, 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.
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5.3 DC Checks

5.3.1 Power Rails

Refer to the test points and options diagrams (Section 6) for test point locations, and to
the regulator fault finding chart (Section 5.5.1) for fault diagnosis.

Check the 9V (TP2) and 13.8V (TP1) power supply test points in the directional
coupler compartment with a DMM.

Check the 5V (TP4) and 20V (TP3) rails at their respective test points in the synthe-
siser compartment.

Check that Tx reg. (TP5) comes up to 8.8V when the exciter is keyed.

Check for short circuits.

5.3.2 VCO Locking

Key the exciter.

Using a DMM, monitor the VCO control voltage on the long lead of L1 (located
adjacent to the electrolytic capacitor on the VCO PCB.

If the synthesiser is locked and the VCO aligned, the voltage at this point should
be between 3 and 16V.

If the VCO is not locked, refer to the synthesiser fault finding chart (Section 5.5.2).

Note: When changing frequencies, only the three least significant bits of the
EPROM address (e.g. DIP switch) will initiate a synthesiser programme
cycle. Changing a high order bit will therefore not result in a change of fre-
quency unless a low order bit is also changed last.
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5.4 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.

54.1 T856 Drive Power

Refer to the drive amplifier fault finding chart (Section 5.5.3).
Ensure that the VCO locks (refer to Section 5.3.2).
Connect the drive output to a power meter and key the transmitter.
Check that the output power is between 700 and 1300mW.

Note: The lock detector (synthesiser, IC5 pin 3) will not allow the RF signal to
reach the PA if the synthesiser is out of lock.

54.2 T856 PA Output Power

Refer to the PA & power control fault finding chart (Section 5.5.4).
Reconnect the drive output to the PA input.
Connect the PA to a power meter and key the transmitter.

Check that the output power is >30W with power control RV356 adjusted fully
clockwise.

543 T857 Output Power

Refer to the exciter drive amplifier fault finding chart (Section 5.5.5).
Ensure that the VCO locks (refer to Section 5.3.2).
Connect the exciter output to a power meter and key the exciter.
Check that the output power is between 700 and 1300mW.
Note: The lock detector (synthesiser, IC5 pin 3) will not allow the RF signal to

reach the drive amplifier if the synthesiser is out of lock. This is achieved by
the use of a diode switch formed by D302, D303 and D304.
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5.4.4 Audio And Modulation

Refer to the audio processor fault finding chart (Section 5.5.6).
Set up the audio processor as described in Section 3.8.
Check that the demodulated RF output has the frequency response referred to in
Section 4.6 with at least 5kHz [2.5kHZz] (10kHz) deviation available at 1kHz modu-

lating frequency.

If the above result is not achieved, either the two modulators are incorrectly adjusted or
a fault condition exists.
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5.5

5.5.1

Fault Finding Charts

Regulator

Check for
overheating
components &
short circuits.

13.8V present on N

Check continuity

1C201 pin 3?

Y

5.3V present on N

from D-range
connector pin 9.

1C201 pin 1?

Y

9.0V present N

Replace 1C201.

Check Q210,

on TP2?

Y

20V present N

Q209 & IC202d.

on TP3?

Y

Key Tx.

8.8V present Y

Check Q208 is
switching at
approx. 150kHz.

Regulators

on Tx reg. TP5?

N

0V present Y

OK.

on 1C202 pin 8?

N

1C202 pin 9 Y

Replace Q211.

>2.5V?

N

Tx timer may
have timed out;
re-key exciter.

8.8V present Y

Check 1C202c &

associated circuitry.

Regulators &

on Tx reg. TP5?

N

1C202 pin 1 N

timers OK.

at 12v?

Y

associated circuitry.

Check 1C202b &

0V present
on 1C202 pin 27?

N

Check I1C202a &
associated circuitry.

Check presence
of Tx enable signal.
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55.2 Synthesiser

A (Refer to VCO circuit diagram)

| No VCO RF output. |

l

9V reg. present at N

Check Tx reg.,

VCO amp. Q4/Q5?

Q211 & 9V reg.

I

DCV present | N

at Q4 & Q5?

I

8.3V present | N

Check biasing
resistors, Q4 & Q5.

Check Q5 C

at VCO? multiplier (synth).
I
DC V present at N ?:;gro?s'a‘gqg
2 bl ] 1
VCO, Q1, Q2 & Q37 02803,
I
NB: <0.6V VBE on VCO
Q1 = oscillation.
Capacitors OK? Check Replace
for cracks, shorts, etc. if faulty.
Y
Replace VCO.
Check VCO tuning | N VCO trimmer .

B (Refer to synth. circuit diagram)

| VCO out of lock. |

!

+5V present at
TCXO, IC7, IC4,
&IC3, IC5 & EPROM?

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

Y
A

20V present

on IC6 pin 8?2

Y
|

20V inverter
supply faulty.

9V present on
Q1 divider buffer?

L—| Check 9V supply.

Y
A

DC V present N

on Q1?

Y
|

Correct ref.

Check biasing
resistors & Q1.

on IC5 pin 8?

Y
A

Check TCXO
& reference
divider path.

Prescaler output

freq. present on
IC5 pin 4?

Check at &IC3
pin 3; replace
&IC3 if no output.

Y

!

Does VCO trimmer

N adjust for stable

caps & trimmer.

freq. range OK?

control line
between 3 & 16V?

Check two
point modulation
adjustment

Check continuity
between VCO & —>| Synthesiser OK.

Y
\ Y
A
Is 8MHz VCO range
%hlezks:zli,nL\%l(_)Z, - N achieved between VCO freq. correct?
) 3 & 16V?
Y
Y |
! Does VCO trimmer
VCO OK. adjust for required
frequency range
Y between 3 & 16V?
\
. Does &IC3 pin 3 O/P Y
Check signal _ N freg. change with
path from VCO ; |
to prescaler VCO trimmer when
P i VCO not locked? Does synthesiser stay
locked when
Y modulation applied
\
Check synth. data Does IC5 pin 1 Y
loading ccts; N PDA change level |
change EPROM,; B at the programmed ) |
change synth. IC5. synth. freq? Synthesiser OK.
Y
A
] Does control line
g?fgfoll?:g Ifg:ltg:r N O/P level change Y
) on IC6 pin 1? IC6 pin 1 O/P.

Continued on next page.
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M850-00 T856/857 Fault Finding C5.9

D (Referto synth. & VCO

C (Refer to synth. circuit diagram)
circuit diagrams)

Noisy synth;

VCO locked on
poor residual FM.

wrong freq?

Y
’ Y
Correct channel VCO phase locked?
selected? N Set correct N
(switches on - channel 3-16V present on Go to B.
) ine?
external lines) control line?
Y
Y
] Y
Continuity OK Correct DC V N | Check inductors,
between EPyROM & | N present on Q1 VCO? biasing resistors
IC3 on 3 address v & QL

& 4 data lines? )

Y Loop filter & N
/ Check for edge components around Replace if faulty.
Does toggling transition on integrator op. amp. OK?
IC3 pin 14 for
eag?;‘;\‘{t‘ifcﬁefB N_ . 3 LSB DIP switch Y
change the freq? operation; if wrong, Y
9 qr check C15, C16 & C2, change timmer- | N
C4, C6 on EPROM PCB. 'ge tn '
Y still noisy?
Y
I Y
Does freg. up- C:ﬁgtﬁg:;gie Change Q1; N |
date correctly N | IC3 pin 14 fi still noisy? o
when supply o pin 14 for
toaaled off & on? >200ms on switch-on; v
99 ) change IC3. )
’Y Change TCXO; | N _
still noisy? o

Substitute EPROM

with I@o_wn good N4>| Provide new EPROM. Y
unit; is freq. Y

?
wrong’ Change varactors; N |

v still noisy?

l Y

Replace IC3; Y
synthesiser OK. Replace VCO

assembly.

Y

Y

Synthesiser OK. |<—
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553 T856 Drive Amplifier
Note: On early issue PCBs RV356 acts on pin 3 of 1C350.
Key exciter
& lock
synthesiser.
Y
12V on Q300 collector?
12V on Q301 collector? 13.8V at TP1? TxReg. (T99)
0.4V on Q300 base? T
Y N
Y N
Check L
Regulators. |
Y Y
>1.4V RF at N Repair Check continuity
*R300/* R3017? EheckVEO: power rails. of power rails.
Y Y
Y Y
Check
>1.0V RF at N attenuator pad Chzfr:( tl::;ikk (:;at. Check OV
*R301/*R3027? *R300, *R301, P h at Q350b.
*R302. synth. IC5.
Y Y
Y
Y Does RV356
Check temp. :
Check C335, adjust voltage
S%gc\)/ bF;';:; N C317, C318, STI’:SSI‘I’"” at IC350 pin 2?
) Q300. ’ (See Note Above)
Y Y
] Y
Check signal Check Q351,
Cgfg 5}?':32129 N path between Q352 circuitry
' ) Q300 & Q301. & I1C350.
Y
Y
Check signal
>0.6V RF a; path between
Q301 base? 0300 & Q301.
Y
>3.5V RF at
Q301 collector? Check Q301.

Y

Y

Check signal
path to output
incl. output
socket (SK300).
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55.4 T826 PA & Power Control

Set RV356

Normal operating conditions:

power control F d = 7V
fully clockwise; orward power = approx. Check Q401, Q402
synth. locked; Reverse power = 0.3V approx. & circuitry,
key Tx. 1C350a pin 1 = 131V Input' pad
IC350a pin 2 = 25V LP filter.
IC350a pin 3 = 6V [}
Y Y
Tx delivering Check drive
11.5vV Y . Check +13.8V at
full power - = at SK300 is
(>28W)? at L300? 200-1300MW. Q401 & Q402.
Y N N N
Y Y
Refer to Drive Amp. Check supply
Fault Finding Chart. circuitry.
Y Check IC350,
6V on Y Q351, Q352
IC350 pin 37 & circuitry,
+13.8V supply.
N
Y
Check lock det. circuit;
Q350 base should be 0V.
Temp. shutdown circuit
IC350 pin 7 should be 0V.
Check Q353.
Check RV356 divider
chain.
Y
Turn RV356 ccw. Does variation Check for break
Check power of RV356 v in power sense
drops to zero = cause either = circuitry; directional
slowly in a full power coupler D401,
controlled manner. or no power? D402 & circuitry.
Y
Y
Set RV356 for
2.4V at IC350
pin 3 & monitor
L300: should be
approx. =7V,
momentarily
remove Tx load.
Y
Voltage at L300 Power control
decreases to - circuitry OK
approx. 4V? y R
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555 T827 Exciter Drive Amplifier

Key exciter &
lock synthesiser.

Y

9V Q300 collector?
9V Q301 collector? | = ovatTP2? - Tngg'sgf 5)
0.4V Q300 base? T
N
Y
Y
Y Y
Check regulators. Check continuity
of power rails.
N
Y Y
>1.4V RF at N - Repair
#R300/#R301? > Check VCO. power rails.
Y
Y
>1.0V RF at N _|  Check attenuator pad
#R301/#R302? "1 #R300, #R301, #R302.
Y
Y
0.8V RF at N N
- ? -
D302/C3367 L318 at 8.8V? Check Q304.
Y
N Y
Check diode switch
D302, D303, D304, C335.
Y
>0.5V RF at N _| Check C336, C317,
Q300 base? o C318 & Q300.
Y
Y
>3V RF at N |
€319, #R314? > Check Q300.
Y
Y
>0.6V RF at N | Check signal path
Q301 base? "] between Q300 & Q301.
Y
Y
>3.5V RF at N |
Q301 collector? ™| Check Q301.
Y
Y

Check signal path
to output including
output socket (SK300).
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5.5.6 Audio Processor

Key exciter &
lock synthesiser.
Connect 1kHz audio
to CTCSS input.

i

Does exciter N

Audio output at Y

Check audio

modulate?

Y

Check alignment
of modulators.

i

Check low

Demodulated audio
frequency response
flat between
50Hz & 300Hz?

IS

&IC103c.

pass filter -

Audio frequency
response &IC103c
pin 8 flat 300Hz
to 3kHz?

iv

Audio frequency
response &IC103d

1C104 pin 7?

I

Audio output at Y

Y

path to VCO
control line.

Check

&IC103c pin 8?

I

Audio output at Y

Y

buffer IC104b.

Check low pass

&IC103b pin 7?

Check &IC103b.

Check integrator

pin 14 6dB/octave
slope?

iv

Audio superimposed
on 200kHz signal
IC7 pin 13 (synth)?

&1C103d.

Check audio
path between

iv

iv

Check loop filter
(IC6a) & associated
components.

integrator &
phase modulator.

200kHz clipped N
triangle wave 4—| Check IC7f & C44.
at IC7 pin 12?

Audio signal at Y

filter &IC103c.

Demodulated
audio frequency
response as
per Section 4.6?

I

Select standard
audio configuration.

Check pre-emphasis
network &IC102¢c
&lor low pass
filter &C103c.

I

Audio processor
OK.

!

Connect audio
to line input;
key exciter.

i

Does exciter N

modulate?

&IC103a pin 1?

lN

Audio signal at Y
&1C102d pin 14?

‘N

Audio signal at Y

Check audio path between
limiter &IC103a & summing
amp. &IC103b.

Check &IC103a.

&IC102c¢ pin 8?7

I

Audio signal at Y

Check &I1C102d or audio
path between pre-emphasis
network & limiter.

1C101 pin 4?

I

IC101 pin 6 Y

Check &IC102c or audio
path between multiplexer
& pre-emphasis network.

at 9v?

I

Check IC101 or audio
path between line trans-
former & multiplexer.

Check Q102 is not faulty or

being turned on inadvertently.
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