M610-100 Fault Finding 6-1

6 Fault Finding

The fault-finding charts and checklists included in this chapter are intended for use in
conjunction with the circuit diagrams and other PCB information provided in Chapter
7, and the circuit description and block diagram provided in Chapter 3.
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6-2 Fault Finding

M610-100

6.1 MDT Won't Power Up

Check external fuses.

A4

operational

v

Ensure power cabling is connected and
intact. Check that the supply voltage at
pins 9 and 10 of SK1 is 13.8 V.

burnt
out

no

A4

1. Disassemble the MDT (section 4.2
refers)

2. Check power supply circuitry for burnt
or damaged components.

3. Connect MDT to a current limited power
supply and switch on the supply and
the MDT.

Note: Burnt fuses imply damage to the
MDT’s circuits. Do not simply
replace fuses without checking
the MDT first.

yes

|

Check V+ fuse and V- fuse on the
Main PCB.

A4

Trace fault along cables and check power
source.

operational

Check that the voltage on pin 14 of IC10

burnt
out

no

1. Check power supply circuitry for short-
circuits or damaged components.
Exchange burnt out fuses for new ones.
Connect MDT to a current limited power
supply and switch on the supply and the
MDT.

4. Check supply voltages around IC10.

5. Check components for excessive
heating. If heating occurs, switch off
the power supply and exchange the
affected components for new ones.

wn

is +13.8 V.
|

yes

|

Check the keypad flexiloom is securely
connected to Main PCB and that the loom
and connection are in good condition.

no

1. Check for solder faults on L6, L5 and
L2.
2. Check continuity of each inductor.

y

yes

|

continued on next page

Secure the connection as appropriate. If
the loom is damaged exchange the front
panel assembly for a new one.
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M610-100 Fault Finding 6-3
continued from previous page
A4
Confirm that pin 10 of IC10 changes from no Check base voltage of Q6 changes from no 1. Check pins 1 and 2 of SK2 for solder
13.8 V to 0 V when the on/off key is 0V to ~0.7 V when the on/off key is > faults.
pressed. pressed. 2. Check that the voltage at pin 2 of SK2
| is +13v8.
yes
yes
Check for solder faults on Q6, R42 and
R43. If solder is intact exchange Q6.
Check for +5 V squarewave on pin 17 no Check continuity of L3. OK Check for short circuit across D2. Replace D2.
of IC10. » B
short
| | circuit
open cct no
Replace L3. Check for short circuit across D1. Replace D1.
short
yes | circuit
no
ST\ !
| Replace IC10.
OK
' |
Check for +5 V on C171. no Check continuity of L4 and solder joints no Replace L4.
around L4. >
yes
Check for 16 MHz oscillation on pins 1 no Check solder joints on C120, C150, X1 Exchange LCD module.
and 3 of X1. and pins 53 and 54 of IC1.
yes yes
Check base of Q7 changes from 0 V to no Check pin 15 of IC6 is 0 V then changes no Disconnect display LCD module and no Check for reset line held to 0 V via short
0.7 V when on/off key is pressed. to + 5 V when on/off key is pressed. » check, once more, that pin 15 of IC6 » circuits, solder bridges etc.
is 0 V then changes to + 5 V when If everything appears to be in order
| | on/off key is pressed. replace IC6.
yes yes
Check collector of Q7 changes from Check waveforms on all address and no Got06.2.2.1.
+13v8 to 0 V when on/off key is pressed. data lines on IC2. Thes lines should all »
yes show unigue squarewaves between 0 V
and +5 V. If any pin shows a waveform
| of a lower amplitude, this indicates a dry
no solder joint on IC1 or IC2. If any two pins
l show the same waveform (usually
adjacent pins) this indicates a short circuit
Check solder joints on Q7, R44 and R45. on one of IC1, %IC3, %IC5 or IC2.
If eveything appears to be in order |
replace Q7.
yes
Replace IC1.
Copyright TEL 15/6/95



6-4 Fault Finding

M610-100

With MDT powered on, check for +5 V

on pins 6 and 8 of IC5 (or pin 28 of IC3).

no

yes

Check for +5V on IC7 and IC9.

no

Check for +5 V on pin 2 of IC6.

no

6.2 Start-up Self Test Failures

6.2.1 LCD Module Test Failure

If the LCD Module test fails:

1 Check that the LCD to Main PCB ribbon cable is connected, and retest the unit.

2 Proceed to section 6.2.2.1.

6.2.2 RAM Operation Test Failure

yes

|

Check for solder faults and continuity
between pins 6 and 8 of IC5 (pin 28 on
IC3).

yes

|

Check CE lines to pin 30 of IC5 (pin 20
of IC3). This should be a squarewave of
0 to +5 V of no particular period.

no

Check for solder faults and continuity
between +5 V and pin 14 of IC7 and IC9.

yes

l

Check for CE waveforms on pin 13 of IC6.

no

A 4

Check +5 V on pin 3 of IC6.

no

Replace IC6.

yes

l

A 4

Check for continuity and solder faults
from pin 9 of IC1 to pin 13 of IC6.

A 4

Check for solder faults and continuity
of +5 V line to pin 3 of IC6.

Check address decoding as described Ensure same waveform can be seen on no Replace ICS6.
in section 6.2.2.1. pin 12 of IC6. »
yes
Check for solder faults and continuity from
from pin 12 of 1C6 to pin 30 of IC5 (pin 20
of IC3).
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M610-100 Fault Finding 6-5

6.2.2.1 Address Decoding

Confirm +5 V is present on pin 14 of IC7 no Check continuity of +5 V rail to pin 14 of
and I1C9. » IC7 and IC9.

yes
Check pin 7 of IC7 and IC9 are at DGND. no Check for continuity and faulty solder Replace LCD Module.

» joints from pin 7 of IC7 and IC9 to
DGND.

yes yes

Check waveforms on pins 9, 59, 60 and no Microprocessor not running. Check reset no Disconnect LCD module and check, once no Replace IC6.

A 4

61 of IC1. These should be O Vto +5 V
squarewaves of noticeably different

A 4

line is at +5 V (pin 57 of IC1).

A 4

more, that pin 57 of IC1 is at +5 V.

appearances. |
yes
Check that there is a 16 MHz oscillation no Check oscillation at pins 1 and 3 of X1.
at pins 53 and 54 of IC1. >
yes | |
yes yes
Check +5 V is present on pins 19, 20, no Check continuity and solder faults between 1o Check for solder faults on X1, C120,
55 and 56 of IC1. X1 and IC1. » C150. If everything appears to be in order
replace X1.
yes
Exchange IC1. Check continuity of +5 V rail to pins 19,
» 20, 55 and 56 of IC1.
A 4
Check waveforms on pins 2, 6, 10 and no 1. Check for continuity and solder joints oK Replace IC7.
12 of IC7. These should be the exact > fromIC1lto IC7. o >
opposites of those on pins 9, 61, 60 2. Check respective lines for short circuit
and 59 respectively of IC1. to DGND or +5 V.
yes
Check waveforms on pins 3, 6, 8 and no 1. Check for continuity and solder joints OK Check continuity between IC7 and IC9. OK Replace IC9.
11 of IC9. These should be noticeably > fromIC1to IC9. o = >
different 0 to +5 V squarewaves of no 2. Check respective lines for short circuit
particular period. to DGND or +5 V.
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With MDT off, check for +3 V on pins 8
and 6 of IC5 (pin 28 of IC3).

no

yes

l

Replace IC5 (IC3).

Confirm +3 V is present on pin 2 of IC6.

no

6.2.3 RAM Integrity Test Failure

If the RAM integrity test fails:

yes

l

Check for solder faults and continuity
from pin 2 of IC6 to pins 6 and 8 of IC5
(pin 28 of IC3).

A 4

Confirm +3 V on pin 1 of IC6.

no

yes

Replace IC6.

Remove battery and check it is +3 V.

no

A

A 4

Fit a new battery.

15/6/95
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M610-100 Fault Finding 6-7
6.3 Test Mode Failures
The sub-sections that follow describe how to rectify failures that are identified when the
MDT is in Test Mode (sub-section 5.2.3 refers).
6.3.1 Port1and/or Port 2 Test Failure
Note: The correlation between the serial connections shown on the Test Mode display
and the physical connections on the Main PCB is summarized in Table 6.1.
Table 6.1 Serial Communications
Circuit Diagram
Test Mode Microprocessor )
Displa Serial Connector
play Port Pin
Port 1 0 10 RXDO 13 MAP27-RXD
13 TXDO 14 MAP27-TXD
Port 2 1 14 RXD1 4 RXD
16 TXD1 3 TXD
15/6/95
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6.3.1.1

Port 1 and Port 2 Tests Fail

If the Port 1 and Port 2 tests fail, locate/rectify the cause of the failure as follows:

Confirm that loop back test connector is
correctly wired and fitted to the MDT.
Section 5.1.1 refers.

yes

l

Confirm +5 V is present on pin 16 of IC13.

no

Y

yes

l

Confirm +10 V on pin 2 of IC13.

no

A 4

Check continuity between pin 16 on IC13
and the +5 V power supply.

A

Confirm -10 V on pin 6 of IC13.

no

Check continuity between:
pin 2 of IC13 and C193
C193to +5V
+5V to C195
C195 to DGND.

OK

|

Check C193 and C195 are operating
normally.

no

Replace C193 and/or C195.

yes

Replace IC13.

yes

Check continuity between pins 9, 10, 11
and 12 of IC13 and pins 14, 16, 13 and

10 of IC1.
|

OK

|

Check continuity between 7, 8, 13 and 14
of IC13 and 3, 4, 13 and 14 of SK1 is

approx. 100 mQ).

OK

l

Replace IC13.

Check continuity between:
pin 6 of IC13 and C194
C194 and DGND.

OK

l

Check C194 is operating normally.

A

yes

Replace C194.

15/6/95
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M610-100

6.3.1.2 Port 1 Test Fails

If the Port 1 test fails, locate/rectify the cause of the failure as follows:

Confirm that loop back test connector is
correctly wired and fitted to the MDT.
Section 5.1.1 refers.

yes

|

While the Port 1 test is in progress, check
that pin 16 of IC1 is a squarewave of 0 V
to +5 V.

no

yes

Check for squarewave of 0 V to +5 V
on pin 10 of IC13.

no

A 4

A4

Disconnect line between pin 16 of IC1
and pin 10 of IC13 and retest for
waveform.

no

Replace IC13.

yes

|

Check for +/- 10 V squarewave on pin 7
of IC13.

no

Check continuity between pin 16 of IC1
and pin 10 on IC13.

yes

l

Check for squarewave on pin 3 of SK1.

no

Check impedance from pin 7 of IC13 to
DGND and +5 V. With the power
disconnected these should show open
circuits.

open
cct

A4

Replace IC1.

yes

l

Check for +/- 10 V squarewave on pin 8
of IC13.

no

Check continuity between pin 14 of IC13
and pin 14 of SK1.

yes

|

Check for 0 V to +5 V squarewave on pin
9 of IC13.

no

A 4

A4

Check continuity between pin 4 of SK1
and pin 8 of IC13.

yes

|

Check for waveform on pin 14 of IC1.

no

Replace IC13.

yes

A4

Check continuity between pin 9 of IC13
and pin 14 of IC1.

Replace IC13.
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M610-100

Confirm that loop back test connector is
correctly wired and fitted to the MDT.
Section 5.1.1 refers.

yes

l

While the Port 1 test is in progress, check
that pin 16 of IC1 is a squarewave of 0 V
to +5 V.

no

yes

v

Check for squarewave of 0 Vto +5 V
on pin 10 of IC13.

A

Disconnect line between pin 16 of IC1
and pin 10 of IC13 and retest for

6.3.1.3 Port 2 Test Fails

If the Port 2 test fails, locate/rectify the cause of the failure as follows:

no

waveform.
|

yes

l

Replace IC13.

no

yes

l

Check for +/- 10 V squarewave on pin 7
of IC13.

Check continuity between pin 16 of IC1
and pin 10 on IC13.

no

yes

l

Check for squarewave on pin 3 of SK1.

Check impedance from pin 7 of IC13 to
DGND and +5 V. With the power
disconnected these should show open
circuits.

Replace IC1.

open
cct Replace IC13.

no

yes

l

Check for +/- 10 V squarewave on pin 8
of IC13.

Check continuity between pin 14 of IC13
and pin 14 of SK1.

no

yes

l

Check for 0 V to +5 V squarewave on pin
9 of IC13.

no

Check continuity between pin 4 of SK1
and pin 8 of IC13.

yes

l

Check for waveform on pin 14 of IC1.

no

Replace IC13.

yes

Check continuity between pin 9 of IC13
and pin 14 of IC1.
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6.3.2 Serial # Test Failure

Refer to Figure 6.1.

1

[ ]

DS2401

U ot

2 4 3

Figure 6.1 SN1 Pin Configuration

If the Serial # test fails, locate/rectify the cause of the failure as follows.

Check SN1 for solder faults to DGND.
Pin 1 and 4 should be connected to
DGND. Pin 3 should be unconnected.

Figure 6.1 refers.

yes

|

Check pin 2 of SNlisat+5 V.

no

A4

yes

l

Check R125is 10 kQ and check for
solder faults.

ok

|

Check continuity of track between pin 2
of SN1 and pin 34 of IC1.

ok

|

Replace SN1.

Check continuity between pin 2 of SN1
and +5 V supply is approx. 10 kQ.
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6-12 Fault Finding M610-100

6.3.3 Flash ROM Test Failure

Note: Some MDTs are fitted with OTP memory instead of Flash ROM and, even
though the Flash ROM test fails, the MDT is fully operational.

If the Flash ROM test fails, locate/rectify the cause of the failure as follows:
1 Check that Flash ROM (IC2) is present in the MDT, i.e. the device is labelled
AM29F010 or AM29F040. If the device is labelled 27CXXX (where XXX is an
alphanumeric string) the MDT is fitted with OTP.

2 Replace I1C2.

6.3.4 Piezo Test Failure

If the Piezo test fails, locate/rectify the cause of the failure as follows:

Check for a squarewave of 0 Vto +5 V, no Check Q9 for base-emitter short, and

and ~2 KHz amplitude on pin 36 of IC1. » exchange the component if necessary.
yes

Check that the waveform on pin 37 of IC1 no Check for base-emitter short on Q10, and

is the inverse of the waveform on pin 36. » exchange the component if necessary.
yes

Check that waveforms are present on no Check continuity between IC1 and Q9

bases of Q9 and Q10. » and Q10.
yes

With no waveforms present, check there no Trace 13v8 supply via R111,

is 13v8 on the collectors of Q9 and Q10.

yes

A4

R109 and R110 as appropriate.

Check the waveforms on the collectors of no Replace Q9 and/or Q10 as appropriate.
Q9 and Q10 are the same as those on the >
respective base but +13v8 to 0 V.

A

continued on next page
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continued from previous page
A 4
Confirm the same waveforms are present no Check continuity between:
on the bases of Q2, Q3, Q4 and Q5. »  collector of Q9 and bases of Q4 and Q5
collector of Q10 and bases of Q2 and Q3
yes
Check Q2, Q3, Q4 and Q5 for short ;P(?J,tt Replace components as necessary.
circuits. >
ok
L short
Check D3 and D4 for short circuits. circuit | Replace components as necessary.
ok
Confirm continuity of circuits between no Check that resistors R101 and R100 are no Replace components as necessary.
drivers Q2 to Q5 and piezo (PZ1). » operating normally.
ok
yes . l
Repair as necessary.
Check for waveforms on pins 1 and 2 of no Check that Q2 to Q5 are operating
PZ1. These should be 0 V to +13v8 on » normally and exchange components as
one pin and +13v8 to 0 V in the necessary.
opposite phase on the other pin.
ok
Replace PZ1.
Copyright TEL 15/6/95
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6.3.5 Backlight Test Failure

If the Backlight test fails, locate/rectify the cause of the failure as follows:

With the backlighting set to full brightness, no Check R/2R divider components and state
check that the voltage across R30 is of microprocessor ports: R27 to R29,

A 4

240 mV £ 40 mV. [op amp (+) input] R38 to R40 and pins 17, 21 and 23 of ICL1.
yes
Check that the voltage across no Check that the voltage across R31 is no Check if LCD backlighting LED array is
R31is25V+0.5V. » >3.0V. » short circuited.
yes
Check that backlighting voltage VBL no Check if LCD backlighting LED array is
on Ql drainis >=2.6 V. » open circuited.
yes |
yes
Check source resistor array components
are fitted and replace Q1.
A 4
Check that the voltage across no Check source resistor array components
R37 is 240 mV =40 mV. » and values, R32 to R37.

yes

|

Check that backlighting voltage VBL on
Q1 drain is 900 mV £100 mV.

yes

l

LCD backlighting circuit is functioning, no LCD backlighting LED array
however check that light is evenly is faulty. Replace LCD module.
distributed across the entire display and
can be adjusted up and down using the
softkeys.

A 4
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6.3.6 Contrast Test Failure

If the Contrast test fails, locate/rectify the cause of the failure as follows:

With the MDT powered up in test mode, no Check waveform of PWM control is
check that the -VLCD voltage measured present on pin 35 of IC1.
across C132 at room temperature

A 4

no

(+15°C to +25°C) is -7.8 VV +0.2 V. |

yes

!

Check for switching waveform at pin 5
of IC12.

no

A 4

y

Check for short circuits on PCB.

yes |
yes

}

Check continuity of D6 and check
feedback components are correct.
If not replace IC12.

A 4

7.8V 0.2 V.

A 4

1. -8V on emitter of Q11
2. +5V on collector of Q13.

Check -VLCD voltage at PL3-4 is no Check contrast voltage switch circuitry:

yes

}

Observe contrast of text and adjust up
and down using softkeys. Range of
contrast is completely transparent to
completely dark.

Check continuity of L1 and +5 V supply
to pin 6 of IC12.

Copyright TEL

15/6/95



6-16 Fault Finding

M610-100

Check keypad flexiloom is securely
connected to Main PCB, and that the
loom and connection are undamaged.

no

6.3.7 Key Test Failure

If the Key test fails, locate/rectify the cause of the failure as follows:

v

Check solder connections on SK2.

ok

l

Check track continuity between SK2 and
IC1.

ok

l

Check pins 64 to 72 of IC1 are at +5 V.

no

A 4

Repair connection as appropriate.

Note that a damaged keypad loom is not
field serviceable, the front panel must be

exchanged for a new panel.

yes

Exchange front panel for a known
working one and retest.

no

A 4

Check R72 to R75 are functioning
normally, replace components as
necessary.

yes

l

The front panel must be exchanged
for a new one.

A 4

Check pulse waveform of ~2 KHz
frequency is present on pins 64 to 71
of IC1 when keys are pressed.

no

Replace IC1.

END OF CHAPTER 6
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