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Chapter 1

Safety Instructions



WARNING: These servicing instructions are for
use by qualified personnel only. To reduce
the risk of electric shock, do not perform
any servicing other than that specified in
the Operating Manual unless you are fully
qualified to do so.

Authorized service and calibration of this instrument is avail-
able worldwide. A list of service centers is printed on the last
page of this manual,

Read this chapter carefully before you check, adjust or repair
an instrument.

Caution and Warning Statements

You will find specific warning and caution statements where
necessary throughout the manual.

CAUTION: Indicates where incorrect operating
procedures can cause damage to, or de-
struction of, equipment or other property.

WARNING: Indicates a potential danger that re-
quires correct procedures or practices in
order to prevent personal injury.

This Timer/Counter has been designed and tested in accord-
ance with safety class 1 requirements for Electronic Measur-
ing Apparatus of IEC publication 1010-1, and CSA C22.2
No.231, and has been supplied in a safe condition.

This manual contains information and warnings that should be
followed by the user and the service technician to ensure safe
operation and repair in order to keep the instrument in a safe
condition.

WARNING: The opening of covers or removal
of parts, except those to which access can
be gained by hand, is likely to expose live
parts and accessible terminals which can
cause death.

The instrument must be disconnected from all voltage sources
before it is opened. Remember that the capacitors inside the
instrument retain their charge even if the instrument has been
disconnected from all voltage sources.

Grounding

This instrument is connected to ground via a sealed three-
core power cable, which must be plugged into socket outlets
with protective ground contacts. No other method of ground-
ing is permitted for this instrument.

1-2 Safety Instructions,

The ground symbol on the rear panel indicates where

the protective ground lead is connected inside the in-
strument. Never remove or loosen this screw.
When the instrument is brought from a cold to a warm environ-
ment, condensation may cause hazardous conditions. There-
fore, ensure that the grounding requirements are strictly met.
Power extension cables must always have a protective
ground conductor.

f Indicates that the operator should consult the manual.

WARNING: Any interruption of the protective
ground conductor inside or outside the in-
strument, or disconnection of the protec-
tive ground terminal, is likely to make the
instrument dangerous. Do not intentionally
disrupt the protective grounding.

Disposal of Hazardous Materials

WARNING: Disposal of lithium batteries re-
quires special attention. Do not expose the
batteries to heat or put them under exten-
sive pressure. These measures may cause
the batteries to explode.

A lithium battery is used to power the nonvolatile RAM in this
instrument. Our world suffers from poliution, so don't throw
batteries into your wastebasket. Return used batteries to your
supplier or to the Philips or Fluke organization in your country.

Line Voltage

The Timer/Counter can be powered by any voltage between
90 and 265 VAc without any range switching. This makes it
suitable for all nominal line voltages between 100 and 240 V.

e Replacing Components in Primary

Circuits
Components that are important for the safety of this instru-
ment may only be replaced by components obtained from
your local Philips or Fluke organization. After exchange of the
primary circuits, perform the safety inspection and tests, as
described in Chapter 5, "Repair".

e Fuses

This instrument is protected by an ordinary 1.6 A slow blow
fuse mounted inside the instrument. NEVER replace this fuse
without first examining the Power Supply Unit.



Chapter 2

Performance
Check



G eneral Information

WARNING: Before turning on the instrument,
ensure that it has been installed in accord-
ance with the Installation Instructions
outlined in Chapter 3 of the Operators Man-
ual.

This performance procedure is intended to:

— Check the instrument's specification.

— Be used for incoming inspection to determine the accept-
ability of newly purchased instruments and recently re-
calibrated instruments.

— Check the necessity of recalibration afier the specified
recalibration intervals.

NOTE: The procedure does not check every facet of the in-
strument’s calibration; rather, it is concerned primar-
ily with those parts of the instrument which are essen-
tial for determining the function of the instrument.

It is not necessary to remove the cover of the instrument to

perform this procedure.

If the test is started less than 20 minutes after turning on the

instrument, results may be out of specification, due to insuffi-

cient warm-up time.

Recommended Test Equip-
ment

Type of instru- Required Suggested
ment Specifications Instrument
LF Synthesizer Square; PM 5193

Sine up 1o 2 MHz

Digital Multimeter

to 300 Vac & Vbc

PM 2518; Fluke 77

Power Splitter

PM 9584/02

T-piece PM 9067; Y9107
Termination 50 Q PM 9585; Y9103
Low pass filter 50 kHz PM 9665B/01
Reference oscila- | 10 MHz 1x1078 Counter with
tor for 01 to 04 calibrated
oscillator PM 9691
1+107"2 for 05 osc. | Rubidium,
PM6685R
HF signal gener- to 2.1 GHz for Fluke 6062A

ator PM9621, Wiltron 6717B-20
to 5 GHz for
PM9624 &25
Pulse Generator to 125 MHz PM 5786B;
PM 5781
Oscilloscope with 350 MHz PM 3295
probes
Power Supply min 40 Vpc PM2811/113,
PE 1537; PE 1542
BNC-cables 5 to 7 cables )

Table 2-1 Recommended Test Equipment

2-2 Performance Check, General Information

*) Two of the cables must have 10 ns difference in delay, for
example: 5 ns and 15 ns.

Preparations

Power up your instruments at least 20 minutes
before checking to let them reach normal operat- f/
ing temperature. Failure to do so may resuit in \
certain test steps not meeting equipment specifi-
cations.

Front Panel Controls

Power-On Test

At power-on the timer/counter performs an automatic self-test
of the following:

— Microprocessor

— RAM

— ROM

— Measuring circuits

— Display

If a GPIB interface is installed, the GPIB address is displayed.
If there are any test failures, an error message is shown.

INMANANANNN G, EE
(N ERE RN RN NN NN NN Ry AL

FREQA FREQC PERA RATIOAB RATIOC/B PWIDTHA TIMEAB  PHASEAR ARM  ARM
“{'| TOTABMAN  TOTAJLFLB TOTASLB DUTYFA RISEFALLA  VOLTA MAXMIN STAt+ 810~
REMOTE EXTREF FILTER M0 T ASB - 500 COMA  CHECK HOLD
fé SRQ LO BAT 10X AC BURST  AUTO oc 1X OFF
s :
Fig. 2-1 Text on the display

— Turn on your counter and check that all segments light
up on the display and that no error message appears.

Internal Self-Tests

The built-in test programs from the power-on test can also be

activated from the front panel as foliows:

~— Enter the Auxiliary Menu by pressing AUX MENU.

— Select the test submenu by pressing SELECT up or
down.

— Enter the test menu by pressing the ENTER key.

Selections for internal self-tests are:

TEST RO (ROM)

TEST RA (RAM)

TEST ASIC (Measuring Logic)

TEST DISP (Display Test)

TEST ALL (Test 1 to 4 in sequence)

— Use SELECT/SET to select TEST ALL, then press EN-
TER.

— If any fault is detected, an error message appears on the
display and the program haits.

— If no faults are detected, the program returns to measur-
ing mode.

a Hh ON =



Keyboard Test Key(s) Display Pass | Note
This test verifies that the timer/counter responds when you [Fail
press any key. To check the function behind the keys, see the FUNCTION — VOLT A maxmiN
tests further on in this chapter. FUNCTION — FREQA
Press the keys as described in the left column and look on the AUX MENU Previous AUX
display for the text, as described in the second column. Some MENU selection
keys change more text on the display than described here. (Lifg'(;gr{:”
The display text mentioned here is the text mostly associated Internal self-test)
with the selected key. RESTART 0
NOTE: For the instrument to respond correctly, this test must PRESET DEFAULT? Default
be carried out in sequence and you must start with ENTER 0 setting
the Preset setting. 7 ENTER is not re-
Key(s) Display Pass Note quired for PM 6680B
/Fail ARM START OFF
STAND-BY Display Off Red !_ED ) RESTART 0
e Koy ARM STOP OFF
on ' CHECK 10.00000000°Hz* Start
ON Backlight on counting
PRESET DEFAULT? Default MATH OFF
ENTER 0 setting SELECT | ON
ENTER is not re- ENTER -
quired for PM 6680B K= 2 2
EXT REF EXT REF ENTER 20.00000000° Hz* Counting
Input A L= Xn—1 EN- | 30.00000000° Hz* Counting
FILTER FILTER TER
IMP 50 L= nt
SLOPE 0 ENTER 20.00000000° Hz* Counting
= L= Xo ENTER | 40.00000000° Hz* Counting
CouPL be L= 20.00000000° Hz*
AUTO 1X CLEAR 0
ATT 10X 4 EE 6 EN- |24.00000000°Hz* Counting
SETA 1 . 73 1.73 V Enter TER
ENTER 0 M= . 5 0.5
AoB AoB ENTER 48.0000000° Hz* Counting
Input B STAT OFF '
SLOPE - ENTER 48.0000000° Hz* Counting
iMP 50 Q FUNCTION« (6 TOT A-B MAN
SETB 0 . 9 times)
8 - —0.98 V Enter TOT St/St Gate LED lit
ENTER 0 MENU Displays all
COUPL AC available
ATT 10X pr;zggggg Se’lnd
COM A COM A input controls.
HOLD OFF ON HOLD OFF Selected items
HOLD OFF SET 10°° are blinking.
PRESE DEFAULT? Default
PRESET 0 ENTERT o ot
Other ENTER is not re-
PRESET DEFAULT? Defaut quired for PM 6680B
ENTER 0 setting
3 Table 2-2 Keyboard test.
MEAS TIME SET 200" s
SELECT T 5007 s * The LSD digit may vary.
ENTER 0 ** MENU is not disabled by setting DEFAULT, press menu again.
DISPL HOLD DISPL HOLD
DISPL HOLD
SINGLE SINGLE
FUNCTION « VOLT AMAX/MIN
FUNCTION « RISE/FALL A

Performance Check, Front Panel Controls 2-3



Short Form Specification Test

Sensitivity and Frequency Range

— Press the PRESET key to set the timer/counter in the
default setting. Then confirm by pressing ENTER.

— Select IMP A = 50 Q and Non AUTO, (X1).

— Connect a signal from a HF generator to a BNC power split-
ter.

— Connect the power splitter to your counter and an oscillo-
scope.

— Set input impedance to 50 Q on the oscilloscope.

— Adjust the amplitude according to the following table.
Read the level on the oscilloscope. The Timer/Counter
should display the correct frequency.

Fre- Level Pass/Fail
quency

MHz MVpp (MVgys! dBm | Input | input B

A

1 60 20 -21

25 60 20 -21

50 60 20 -21

160 9 | 30 —17

200 120 40 - -5 max
225 120 40 -15 160MHz

Table 2-3  Sensitivity for A & B inputs at various frequencies

— Connect the signal to input B.
— Select IMP B = 50 Q and SWAP A <> B on the counter.
— Repeat the above measurements for input B.

Check VMAXA/MIN

Check DAC for trigger level settings.

— Set your timer/counter in default setting by pressing
PRESET, then press ENTER. '

- Select DC-coupling, 1 MQ input impedance and VOLT A
MAX/MIN, but do not connect any input signal.

— The counter should now indicate Vmax = 0 + 30 mV and
Vmin = 0£ 30 mV.

— Connect a 4.00 Vpc level to channel A, using an exter-
nal low pass filter on the input.

-~ The readings should be Vmax = 4.00 = 0.12 V, Vuin =
4.00+ 0.12 V.,

— Change the DC level to 40 V. The counter should indicate
Vmax = 400 V£ 16 V,Vuin= 400 =16 V.

— Repeat the measurement with inverted polarity.

— Connect a sinusoidal signal to channel A with an ampli-
tude 4.00 Vpp and a frequency of 100 kHz. The indica-
tion should be Vmax = 2.00 £ 0.28 V, Vmyin = —2.00
+0.28 V.

— Change the amplitude to 18 Vpp.

— The display should read
Vvax=9.0+16V,Vmuin= -9.0+ 1.6 V.

— Select SWAP A « B, and connect the signal to channel
B. Repeat the measurements for B as described above.

2-4 Performance Check, Short Form Specification Test

Trigger Indicators and Controls

NOTE: This test must be performed in the sequence given.
Press the PRESET key, then press ENTER to set the
Timer/ Counter in the default setting.

Select Non AUTO, ATT X1, and IMP 1 MQ for channel A.
— Connect the following signal to channel A:

Sine, 10 kHz, 0.9 Vpp, and + 0.50 Vpc.

Verify that the three modes for the trigger indicator are
working properly by changing the trigger level:

Press the SET A key and enter 1 via the keyboard, then verify
by pressing ENTER. Check the trigger indicator according to
the following table.

Press the SET A key and enter —1 via the keyboard, then ver-
ify by pressing ENTER. Check the trigger indicator according
to the following table.

Press the SET A key and enter 0 via the keyboard, then verify
by pressing ENTER. Check the trigger indicator according to
the following table.

Manually Trigger Pass/Fail
set trigger indicator Input A Input B
level
.+ 10V off
-10V on
0.0V blinking

Table 2-4 Trigger indicator check

— Select SWAP A &> B, and Coupl B = AC, and repeat the
exercise for channel B.

— Deselect SWAP A «> B, connect the generator to chan-
nel A and check the trigger settings and indicators ac-
cording to the following table.

Trigger setting Trigger Pass/Fail
indicator Input A | Input B
SETA=0V blinking
COUPL = DC on
SETA=07V blinking
IMP = 50 Q off
SET A=0.2V blinking
COUPL = AC &
IMP = 1 MQ - blinking
ATT = X10 off
SETA= 0.0V blinking
ATT = X1 blinking

Table 2-5 Trigger level check

— Select SWAP A < B.

— Select COUPL = AC on channel B, and repeat the pre-
vious settings for channel B.

— Connect the signal to channel A.

— Only the trigger indicator for channel A should be blink-
ing.

— Press COM A.

~ Both indicators should be blinking.

— Connect the signal to channel B.

— No trigger indicator should be blinking.



Reference Oscillators

X-tal oscillators are affected by a number of external condi-
tions like ambient temperature and supply voltage but also by
ageing. Therefore it is hard to give limits for the allowed fre-
quency deviation. The user himself must decide the limits de-
pending on his application, and recalibrate the oscillator ac-
cordingly. See the Preventive Maintenance chapter.

Oscillator Max Max Max
temperature ageing ageing year
dependence month

Standard, 01 +100 Hz +5 Hz +50 Hz
PM 9678B, 02 +10 Hz +1 Hz 15 Hz
PM 9690, 04 +0.15 Hz +0.2 Hz +1 Hz
PM 9691, 05 +0.05 Hz +0.1 Hz +0.75 Hz

Table 2-6 Deviation (for PM 9690 and PM 9691 after 48
hours warm up time)

To check the accuracy of the oscillator you must have a cali-

brated reference signal that is at least five times as stable as

the oscillator that you are testing, see the following table. If you

use a non 10 MHz reference, you can use the mathematics in

PM 6680 to multiply the reading.

— Set the counter to default settings by pressing PRESET
and ENTER.

— Connect the reference to input A

— Check the readout against the accuracy requirements of
your application.

e Acceptance Test

As an acceptance test the following table gives a worst case figure
after 30 minutes warm up time. All deviations that can occur in a
year are added together.

Oscillator | Frequency readout | Suitable |Pass
reference | /Fail
Standard, 01 10.00000000 MHz PM 9678B
+ 150 Hz
PM 9678B, 02 10.00000000 MHz PM 9690
+15Hz
PM 9690, 04 10.00000000 MHz PM 6685R
+ 2Hz
PM 9691, 05 10.00000000 MHz PM 6685R
+ 1Hz

Table 2-7 Acceptance test for oscillators

Resolution Test

— Connect a pulse generator to a power splitter.

— Connect one side of the power splitter to the A input of
the counter via a coaxial cable.

— Connect the other side of the power splitter to the B in-
put of the counter.

Settings for the pulse generator: Aps-

— Amplitude = 1 Vpp, (high level +1V and low level 0V)

— Period approximately 1 us

— Duration = approximately 50 ns

— Rise time 2 ns

Settings for the timer/counter, after Preset:

— Function = Time A-B

Single
Press STAT key under PROCESS
Press SELECT key until display show 'ST DEV'.
Meas Time = 50 ps
— A and B inputs:
— 50 Q input impedance
— Non AUTO
— Trigger level = 0.5V
— DC coupling
— The result should be (std dev) < 0. 25+107° s for
PM 6680B and < 0.5+107° s for PM 6680.

Rear Input/Output

INT REF OUT

— Connect an oscilloscope to the 10 MHz output on the
rear of the counter. Use coaxial cable and 50 Q termina-
tion.

— The output voltage is sine wave shaped and should be
above 1.4 Vpp.

GATE OPEN Output

Set your timer/counter in Default setting by pressing the
PRESET key followed by ENTER key.

Select CHECK, Non AUTO, and Meas Time = 5 ms.
Connect the oscilloscope to the Gate Monitor output via
a coaxial cable. Set the oscilloscope to 1ms/division.

The Gate Monitor output should be a pulse similar to the
following figure.

: N
: 1 Mohm; 50 ohm:
- >28V >1.4YV
<04V <04V
x I Y,

Fig. 2-2  Signal on gate open output

EXT REF Input

— Set the counter to Default Setting by pressing PRESET
and ENTER.

— Apply 10 MHz sine to input A equipped with a T-piece
and to Ext Ref input at the rear, terminated with 50 €.
Amplitude on 10 MHz signal; 500 mVRus, (1.4 Vrp)

— Select Ext Ref.

— The display should show 10.00000000° Hz +5 LSD.

Performance Check, Rear Input/Oufput 2-5



EXT ARM INPUT

Press the PRESET key, and confirm with ENTER key, to
set your timer/counter in the Default setting.

— Use the same settings as described in 'EXT REF input’
above.

— The counter measures and displays 10 MHz.

— Press START key under ARM.

— Press SELECT key until display shows 'POS’, confirm
with ENTER key.

— The counter does not measure.

— Connect a pulse generator to Ext Arm input.

— Settings for pulse generator: single shot pulse, amplitude
TTL =0 - 2 Vpp, and duration = 10 ns.

— Apply one single pulse to Ext Arm input.

— The counter measures once and shows 10 MHz on the
display.

Trig Level Outputs

- — Press the PRESET key, and ENTER to confirm, to set
the timer/counter in the default setting.
— Connect a volimeter to TRIG LEVEL A(B) OUT at the
rear.
— Set the Trigger Level (SET A/B) on the front to the fol-
lowing values, and verify the voltmeter's readout;

SET A(B) Readout . Pass/Fail
Input A ; Input B -
+ 500V | + 05V 006V | :
—5.00 V ~05V£008V | -
’ 0.00 V OV+005V ! :

Table 2-8 Trigger level outputs check

Probe Comp View

— Press the PRESET key to set the timer/counter in defauit
setting, and confirm with ENTER.

soogoon| ooocen oon
n

o T o |
0:;0 0 O

Probe
Compensation
Vie

a oo
ooogoosls boos o
oooo o

EN
k)

AR

v2kHz
8 Vpp

Figure 2-3 Adjustment of the counters probe.

— Select TIME A-B, non AUTO, x1 and DC for both chan-
nels.

— Apply a 2 kHz square wave with 4 Vpp amplitude to In-
put A via a BNC-cable.

— Use an oscilloscope to check the signal at Probe Comp
View, at the rear. The square wave will have the same
step response and 4 Vpp amplitude.

— Select ATT = X10.

— Check that the square wave is 2 kHz and 0.4 Vpp.

— Repeat this test for channel B.

Measuring Functions

Preparation for Check of Measuring Function:

— Connect a 10 MHz sine wave signal with 2.0 Vpp ampli-
tude into 50 Q to Input A.

— Select the measuring function as in the 'Selected Func-
tion’ column and check that the timer/counter performs
the correct measurement, by displaying the result as
shown under the "Display” column in the following table.

Selected Func-  Display Note "Pass/
fon | Fail -
PRESET : DEFAULT? Default setting ;
ENTER =~  10MHz? ! ;
ENTER is not -
required for ' : ;
PM 6680B : Q i
IMP A 50 Q 10MHz? ' :
Non AUTO : _10MHz? : 55
COMA . 10MHz? * i
PERA : 100ns? | _ ;
RATIO A/B , _ 1.0000000 ' :
PWIDTHA | 50 ns : 1) ; :
TIME A-B '
~ NEG SLOPE s0ns 1) . :.
B ; § ‘ i
PHASE A-B | 1800r—180 . 1) :
TOT A-B 0
Not COM A 0 ; ‘
St/St | counting : | :
St/St E stop counting , .
COMA 0 |
TOT A SUSt | 1 _ |
» B ; , ; :
- TOT A gated | 1 .
B : ' ;
POS SLOPE : 0 : ;
B 7 \
DUTY FACT = 0500000 1) ; |
AUTO  0.500000 1) ! '
RISE/FALL | 30 ns approximately
VOLT . +1.00V - approximately ;
MAX/MIN 100V ; ;

Table 2-9 Measuring functions check

1) Value depends on the symmetry of the signal.
2) Exact value depends on input signal.



Check on HOLD OFF function

Press the PRESET key, and confirm with ENTER, to set the
timer/counter in default setting.

Select the following settings for the timer/counter:

- IMPAandIMPB = 50 Q

— Coupl A and Coupl B= DC

— Non AUTO, X1 for A and B

— Trigger level = 0.5 V

Select the following settings for the pulse generator:

— Period = 100 ps Waucd el ANY

— Delay = 1 pus

— Double pulse

— Amplitude = 1.0 Vpp, (high level +1V and low level 0V)
— Duration 10 ns

— Rise time 2 ns

— Connect the Pulse generator Pulse Out to Input A and
check the following results:

Freq A measuring without Hold Off = 20 kHz

Freq A measuring with Hold Off = 10 kHz

Connect the signal to Input B, press the SWAP A <> Bkey, and

repeat the test for Input B.

Options

Check on Prescalers

Your Timer/Counter can be equipped with one of the following
prescalers: PM 9621, PM 9624, PM 9625B, or PM 9625.

To verify the specification of the HF inputs in the instrument,
perform the measurements below.

o PM 9621

Required Test Equipment Suggested instrument
HF signal generator Fluke 6062A

Table 2-10 Test equipment for 1.3 GHz HF-input

— Connect the output of the signal generator to the HF in-

put of the counter.

— Connect the 10 MHz REFERENCE OUT of the gener-
ator to the REFERENCE IN at the rear panel of the
counter.

Setting for the timer/counter after Preset.

— Function = FREQ C.

— EXT REF.

EXT
REF

[=]
=

i
8

I
I

|

(manni

SRIRERIRN
FEEEEEETL
(AT
ARARANIRT!

AN

Fig 2-4 Connect the output of the signal gener-
ator to the HF-input of the counter.

— Generate a sine wave in accordance with the corre-
sponding table below.

Frequency Amplitude Pass/Fail
MHz mVpus | dBm
70-900 10 —27
-1100 15 —23
-1300 40 —15

Table 2-11 Sensitivity of PM 9621

— Verify that the counter counts correctly. (The last digit
will be unstable).

Performance Check, Check on HOLD OFF function 2-7



e PM 9624, PM 9625B, or PM 9625

Required Test Equipment Suggested instrument
HF signal generator Wiltron 6717B-20

Table 2-12 Test equipment for 2.7, 4.2, and 4.5 GHz HF-in-
puts

— Connect the output of the signal generator to the HF in-
put of the counter.

— Connect the 10 MHz REFERENCE OUT of the gener-
ator to the REFERENCE IN at the rear panel of the
counter.

Setting for the timer/counter after Preset.

~ Function = FREQ C.

— EXT REF.

[rnnnn

doiman
BEESRAAY

cornn

[T

Fig2-5  Connect the output of the signal gener-
ator to the HF-input of the counter.

- Generate a sine wave in accordance with the corre-
sponding tables below.

Frequency Amplitude Pass/Fail
MHz mVpus | dBm
100-300 20 —21
-2500 10 =27
-2700 20 =21

Table 2-13 Sensitivity of PM 9624..

2-8 Performance Check, Options

Frequency Amplitude Pass/Fail
MHz mVpys | dBm
150-300 20 —21
-2200 10 27
-3500 15 -23.5
-4200 25 -19

Table 2-14 Sensitivity of PM 9625B.

Frequency Amplitude Pass/Fail
MHz mVgys | dBm
150-300 20 —21
-2500 10 27
-3500 15 -23.5
-4200 25 -19
-4500 50 -13

Table 2-15 Sensitivity of PM 9625.

— Verify that the counter counts correctly. (The last digit
will be unstable).

PM 9697 External Reference
Frequency Multiplier

e X10 position
— Press the PRESET key, then press the ENTER key to
set your counter in the Default setting.

— Apply 1 MHz sine to input A equipped with a T-piece

and to Ext Ref input at the rear, terminated with 50 Q.

Amplitude on 1 MHz signal; 500 mVaus, (1.4 Vpp).

Select Ext Ref.

— The display should show 1.00000000° Hz +5 LSD.

NOTE: If the counter does not count, the multiplier may be set
to position X5 or X1. If this is the case, do the following.

e X5 position
Change the output frequency to 5 MHz.
— The display should show 5.00000000° Hz +5 LSD.

X1 position
Change the output frequency io 10 MHz.
The display should show 10.00000000°% Hz +5 LSD.



Chapter 3

Disassembly



The terms in the following figure are used in all descriptions in
this manual.

Top Rear

OpnoDoOOOCocOO &
. ——oDopococoocoo #

Front Bottom

Fig. 3-1 Terms used in this manual.

The PM 6680 is available with a number of options and acces-
sories. The labels on the rear panel of the counter identify the
options and accessories included. If there are no labels, the
counter contains an uncompensated crystal oscillator and no
options. The following labels exist;

PM 9611/80 Rear Panel Inputs
PM 9621 1.3 GHz HF input
PM 9624 2.7 GHz HF input
PM 9625B 4.2 GHz HF input
PM 9625 4.5 GHz HF input
PM 9626 GPIB Interface

PM 9628 Fan

PM 9678B TCXO

PM 9690 Oven Oscillator

PM 9691 Oven Oscillator

PM 9697 Frequency Multiplier

The Optional Oscillators and Frequency Multiplier cannot be
installed in the same instrument.

The location of these optional parts is illustrated in Fig. 3-2.

iOpﬁonal :
| oscillator
| ;. Power !:’

* Module s Frequency
P - y multiplier' |

input

Front panel

Fig. 3-2 Location of the boards in the counter.

3-2

Removing the Cover

WARNING: Do not perform any internal service
or adjustment of this instrument unless
you are qualifyed to do so.

WARNING: When you remove the cover you
will expose live parts and accessible termi-
nals which can cause death.

WARNING: Although the power switch is in the
off position, line voitage is present on the
printed circuit board. Use extreme caution.

WARNING: Capacitors inside the instrument can
hold their charge even if the instrument has
been separated from all voltage sources.

— Make sure the power cord is disconnected from the counter.
Turn the counter upside down.

Loosen the two screws (A) at the bottom and the two
screws (B) in the rear feet.

Grip the front panel and gently push at the rear.

Pull the counter out of the cover.

()
o 8
(>

Fig. 3-3 Remove the screws and push out the
counter from the cover.

Reinstalling the Cover

— Push the counter gently back in the cover.

— Turn it upside down

Install the two screws (A) at the bottom.

Install the two rear feet with the screws (B) to the rear
panel.



PM 9621, PM 9624 or
PM 9625 HF Input

Disconnect the power cable.

Remove the cover from the counter.

Disconnect the cable from the mini-coax connector (A)
on the HF input.

Press the clips (B) apart and lift the HF input pca
straight up and out.

When installing the HF input, make sure that the connec-
tor pins fit exactly in the holes in the connector housing

(©).

A &

Fig. 3-4 Removing the HF input.

PM 9626 GPIB Interface

Disconnect the power cable.

Remove the cover from the counter.

— Loosen the two screws (A) holding the GPIB interface to
the rear panel.

— Disconnect the interface cable from BU101.

— Move the GPIB interface pca toward the front of the
counter and lift the pca supports out from the "keyholes"
(B) on the main pca.

0 o

Fig. 3-5 Loosen the two screws in the rear panel
and disengage the board from the key-
holes.

PM 9628 Fan

Disconnect the power cable.

Remove the cover from the counter.

Remove the four screws (A) and nuts (B) from the fan.
Disconnect the fan cable from JP19.

When reinstalling the fan, be sure that the air-flow arrow
on the fan points to the rear of the counter and that the
black wire is oriented toward the power module.

Fig. 3-6 The fan is fastened with four screws
and nuts.



PM 9678B TCX0

Disconnect the power cable.

Remove the cover of the counter.

Remove the screw (A) holding the TCXO to the main
pca from beneath.

Lift the TCXO straight up.

Make sure that the jumpers JP14 and JP15 are set in
the correct position.

When installing the TCXO, make sure that the connector
pins fit exactly in the holes in the connector housing.

Fig. 3-7 Lift the TCXO straight up after removing
the fastening screw.

PM 9690 or PM 9691 Oven
Oscillator

Disconnect the power cable.

Remove the cover of the counter.

Remove the screw (A) holding the oscillator to the main
pca from beneath.

Press the clip (B) gently to the front of the counter and
lift the oscillator straight up.

Make sure that the jumpers JP14 and JP15 are set in
the correct position.

When fitting the oscillator, make sure that the connector
pins fit exactly in the holes in the connector housing.

Fig. 3-8 A clip and a screw hold the oven oscilla-
tors in place.

PM 9697 Frequency Multiplier

— Disconnect the power cable.
— Remove the cover of the counter.
— Remove the screw (A) holding the Frequency Multiplier

to the main pca from beneath.

— Lift the Frequency Multiplier straight up.
— Make sure that the jumper JP17 is set in the correct po-

sition.

— When fitting the Frequency. Multiplier, make sure that the

connector pins fit exactly in the holes in the connector
housing.

—\

Fig. 3-9 Lift the multiplier straight up after remov-
ing the fastening screw.



Reinstalling the Battery

The instrument will lose its stored programs and front panel
settings when the battery is replaced.

Please consult your Programming Manual for instructions on
reading the front panel settings to a file and reloading the file
to the counter after replacing the battery.

WARNING: Disposal of lithium batteries re-
quires special attention. Do not expose the
batteries to heat or put them under exten-
sive pressure. These measures may cause
the batteries to explode.

Return used batteries to your supplier or to your local
Fluke/Philips organization.

Exchange Procedure

— Disconnect the power cable.

— Remove the cover of the counter.

— Remove solder with desoldering braid.

Fig. 3-10 Remove solder with desoldering braid.

— Replace the battery with a new one. You will find the
ordering number in the Replacements Parts Chapter.

— Solder the leads to the board.

— Reinstall the cover to the counter.

Don’t throw batteries in your wastebasket. Return used batter-

ies to your supplier.
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Block Diagram Description

General

The PM 6680 Timer/Counter consists of three main units:

— Front unit

— Main board unit

— Rear panel unit

Several options can be added, these are:

— GPIB interface including analog output (PM 9626).

— Prescalers (1.3 GHz PM 9621, 2.7 GHz PM 9624,
4.2 GHz PM 9625B, and 4.5 GHz PM 9625).

— Oscillators (TCXO PM 9678B and oven oscillators
PM 9690 and PM 9691).

— Reference frequency multiplier (PM 9697 for 1, 5, and
10 MHz).

— Fan option (PM 9628).

— Rack mount adapter (PM 9622).

— Rear panel inputs (PM 9611/80).

The chassis of the counter consists of a front piece molded in

aluminum, an aluminum rear panel, and two aluminum profiles

4-2 Block Diagram Description

-

that hold the front and rear panels together. This unit can be
slid into the aluminum cover of the instrument.

The front unit contains all functions needed for the user com-
munication. It is connected to the main board unit with a flat
cable, and the molded front-piece screws onto the two alumi-
num profiles.

The main board unit consists of a main board mounted on two
aluminum profiles. Most functions, such as the following, are
placed on the main board:

Input amplifiers with trigger level circuits

Power supply

Measurement logic

Microcomputer circuitry

Some outputs, such as the trigger levels and probe compen-
sation view outputs are directly mounted on the main board.
The rear panel unit is an aluminum panel with a number of
mounted connectors. Most of the connectors are soldered di-
rectly to the main board. The rear panel screws onto the two
aluminum profiles.
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Fig. 41 Block diagram PM 6680
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Hardware Functional
Description

Front Unit

LCD Drivers
::()7_2011 ——>-{ Backpl. 0
nver . {——1i>-| Backpl. 1
PCF8576 ackp
sCcL —P>——< oo
IFC-bus v Lcb
SDA —{>—— 1< [ Syne. 160 segments
2:1 Multi
202 |eciiom uplex
Driver 2
PCF8576

Fig. 4-2 Front panel LCD drivers.

The front unit is made of a molded aluminum front. The keypad
is made of silicon rubber with screened carbon pads on a pc
board that covers the total front. An LCD and four LEDs are
used as indicators. The LCD is used to show both the meas-
urement result and the state indicators of the instrument set-
ting. The LEDs shows standby, gating, triggering channel A
and B.

The LCD has 160 segments that are multiplexed with a ratio
of 2:1. Two cascade coupled LCD drivers (IC201 and 1C202)
are used. The drivers are connected by a serial 2C bus to the
microcomputer on the main board. The clock frequency of the
drivers is approximately 140 kHz, set by R201. The VLCD pin
is connected to GND on the main board.

The LCD is provided with a backlight. This is an LED array in-
tegrated to one component. It uses approximately 0.35 A and
dissipates approximately 1.5 W.

4-4 Hardware Functional Description

Keyboard

Basic board IC117 Front panel
. Latch |
IC104 — 1
1 | - .
j
ADO0-AD7 -
oPU , N HOH7 3| o a
o= 2 |
= @
0 T ~ |
I\
2| cios :
8 Latch |
< <t .
L
< Vo7

RESTART

1 SCL
SDA

Fig. 4-3 Keyboard scanning.

The pushbuttons are connected in a matrix. The scanning sig-
nals HO to H7 are coming from the main board. If a button is
pressed and HO to H7 is high, one of the output signals VO to
V7 will be high. The STAND-BY/ON and LOCAL-PRESET
buttons are not part of the scanning, but connected directly to
the base board.

The front unit is mounted to the main board unit by means of
three screws. The electrical connection is made with a 40 con-
nection flat cable to the main board.



Main Board

Input Amplifier A

input amplifiers A and B are two matched 225 MHz amplifier
circuits, channel A and channel B. Channels A and B are iden-
tical except for a 100-kHz filter in channel A, the switching cir-
cuitry for the separate/common modes, the B-channel delay
line, and event delay output. The following description refers
to channel A but is aiso valid for channel B.

The input amplifier contains four main stages: input stage, im-
pedance converter stage, comparator stage and buffer stage.

e Input Stage

The input stage contains:

— 50 Q/1 MQ impedance selector
— x1/x10 attenuator

— AC/DC coupling

— Voltage limiter

50 Q/1 MQ impedance selector

-, RET01
- G144 y91 036! Cc1001 .
: “ ¢ )’ Voltage
B . 1 Al o g
E‘“ | R1267 | R1268 i Icwoe limiter
7o R1003- | R1000
- 7 R1005 R1002|:|F“006 DRW"’ DDR1013
RE100 RE102 R1008 R1017 R1014
Dmmz» l]moza = RE103 =
R1103
= —o—
N R1020]] 1008
Rioz2Ll T
- =

Fig. 4-4 Impedance selector, 1X/10X attenuator
and AC/DC coupling.

The 50 Q or 1 MQ impedance modes are selected by relay
RE 100. 50 Q is selected via 100 Q resistors R1102 and
R1103 if the relay switch is closed. 1 MQ is selected if the

switch is open. Depending on selected attenuation, the 1 MQ
input impedance is determined by different combination of re-
sistors. In x1 attenuation mode the impedance is determined
by resistor network R1000 - R1002, R1006 - R1008, R1018,
R1017, R1013, and R1014. In x10 attenuation mode the same
network as in the x1 case plus the resistor network R1005,
R1004, R1003, R1023, and R1020-R1022 sets the imped-
ance. The input capacitance in parallel with 1 MQ is 30 pF at
x1 attenuation and 17 pf at x10 attenuation. The series resis-
tor R1267 immediately after the selector serves both as cur-
rent limiter with the voltage limiter (see below) and as imped-
ance maiching resistor. The resistor also improves the V
Standing Wave Ratio of the ampiifier.

x1/x10 attenuator

The x1 attenuator consists of the resistive low frequency di-
vider, which reduces the input signal by a factor of 2.3. The at-
tenuator is formed by the resistors R1000 - R1002, and R1006
- R1008 in parallel with R1013, and R1014. The capacitive
high frequency divider in parallel with R1006-R1008 is formed
by the variable capacitor C1001 and the parasitic capacitance.

The capacitive attenuator is adjusted via variable capacitor
C1001 to the same attenuation as the resistive.

The x10 attenuator consists of the resistive low frequency di-
vider. Itis formed by resistors R1268, R1003 - R1005, and the
four resistors R1020 - R1023 in parallel with 1 MQ (the x1 at-
tenuator impedance). The capacitive divider is formed by the
resistor R1268, the variable capacitor C1144, the capacitor
C1036, and the resistor R1023 in series with the capacitor
C1008. The parasitic capacitance is in parallel with resistor
R1023 and capacitor C1008.

The purpose of resistors R1268 and R1023 is to improve the
frequency response.

AC/DC coupling

The selection of AC/DC - coupling is done by relay RE103. In
AC coupling relay RE103 is open and the signal is fed through
the AC capacitor C1006. In DC coupling the relay RE103 is
closed and the AC capacitor C1006 is short-circuited. The two
resistors R1017 and R1018 serve as current limiters to protect
the relay contact.

Voltage limiter

Probe
Triger comp. A
level A L
Imp. LP Comp-
A p p
Imp. [] Att. || Coupl.||Limiter| | conv. filter arator Bufferl A
Common Event
L delay
B | Imp. | Att. | Coupl.[—| Limiterr— Imp. Comp-—{ Delay [— Bufferl g
Conv. [} r arator
Tr
vel Probe
level B
comp. B

Fig. 4-5 Input amplifier block diagram.
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GR122 GR100
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Ag2

Fig. 4-6 Voltage limiter.

A voltage limiter that protects the impedance converter
against overvoltage is placed between the AC/DC selector
and the impedance converter. It consists of resistor R1025
and the diodes GR101 and GR121 to clamp positive voltage
and resistor R1024 plus the diodes GR100 and GR122 o

clamp negative voltage. The clamp voltage is approximately
2.7 V at low frequency signals. At high frequency the clamp
voltage rises to approximately 3.0 V.

e Impedance Converter Stage

The analog signal from the input stage is fed to an amplifier
stage where split-band technique is used to get a good fre-
quency response over a wide range. This means that the high
frequency path of the signal is fed via a high impedance AC-
coupled FET transistor stage. The low frequency path is fed in
parallel via a DC coupled feedback operational amplifier
stage. The low frequency path handles frequencies up to ap-
proximately 5 kHz.

The high frequency signal is fed through the FET TS100 gate.
The high impedance at the gate is converted to a low imped-
ance at the source. The source is connected to the HF-tran-
sistor TS101, common for both high frequency and low fre-
quency path.

To make the FET work well in its active region within the whole
dynamic range, the FET drain is supplied with +7 V via resis-
tor R1269.

The low frequency signal is divided by the two resistors R1013
and R1014 before it is coupled to the input pin 2 of the opera-
tional amplifier IC100. Resistors R1011 and R1012 at opera-
tional amplifier output pin 6 center the output swing, and ca-
pacitor C1004 stabilizes the operational amplifier stage.

The low frequency path is fed via the operational amplifier and
transistor TS101 to the collector of this transistor TS101. This

From Protection

.|||F

circuits TS100
1 Il
R1013
R1015
-5.2
c1041
R1014
.l_ _ D IC100 TS101
) +
R1011
§ R1026 &
= l R1027 R1012
4\R1028 B2 82 S

+5
To Probe comp-A
TS106
— IC101
’ 5.2 q]
R1101 L10 -+
E_NW\*“__ ~ D"»
TS105 RE110 To
— "—'/‘—0——0 Buffer
l stage
l > R1326
RE111
X C1145, mmm =
A | closs |
5.2 -5.2 =
» To Common switch

Fig. 4-7 Impedance converter.
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point is the common point for the high and low frequency paths
of the input frequency.

An ampilifier with high output current is used to get a linear out-
put in the 100L2 load resistor R1326 over a swing of 2 V. This
amplifier consists of a driver stage TS141, an output stage
TS104, and a current generator TS105.

From the output of this second amplifier stage, the signal is fed
back to the op amp pin 3 via divider R1026 - R1029. Trim po-
tentiometer R1028 sets the gain of the low frequency path
equal to the high frequency gain of about 0.9. Capacitor
C1041 is connected to operational amplifier pin 1 and 8 to
achieve stable operation. The trim potentiometer R1015 be-
tween pin 1 and 5 on the operational amplifier is used to ad-
just the offset voltage of the operational amplifier.

The channel A filter connected to the output of the second am-
plifier stage is a 100 kHz LC filter. It consists of the resistor
R1101, the coil L10, and the two capacitors C1145 and C1038
in parallel. The filter is controlled by the two relays RE110 and
RE111. The filter output is connected to the input of the com-
parator stage.

The output of the amplifier stage is also connected to the rear
panel via an AC coupled buffer stage TS106 with a gain of
about 2. By using this output called "probe compensation A"
it is possible to compensate a probe connected to the counter.

e Comparator Stage

2}
[o2]
o
e
L]
o
@
2]
i +5
.
BD : \/ GR104
i : :
N 2 i : o To
5.2 gl:] S Counter
d o e circuits

iC101 Ts1o7'—-’

From
Impedance
converter

Fig. 4-9 Comparator and buffer stages.

The comparator stage converts the analog signal from the im-
pedance converter stage to a square wave. This circuit con-
sists mainly of the high speed integrated comparator {C101
and a separate trigger level circuit connected to the compara-
tor at pin 10 via resistor R1190.

The trigger level circuits, wich are described later, are gener-
ating a DC level in the range of approximately —2 V to +2 V.
This covers a dynamic range of 5 V since the input signal is
divided by a factor of 2.3 before it reaches the comparator.

The counter is provided with fixed hysteresis, i.e., it is not con-
trollable via the front panel or GPIB.

e Buffer Stage

Before the signal is fed further into the ASIC OQ0502, IC120
it has to be converted by the buffer stage. The negative ECL
logic levels (~ 0.9 V to ~ —1.7 V) from IC101 pins 2 and 3,
are converted to a single-ended signal with positive ECL logic
levels (~ 4.1 Vto~3.3V),.

The buffer is a differential amplifier consisting of the two tran-
sistors TS107 and TS108 whose bases are fed differentially
from the two comparator outputs. Diode GR104 sets the high
ECL level when transistor TS107 is cut off. Resistor R1068
sets the current in the stage. Resistors R1071 and R1072
serve as current limiters to stabilize the stage and the two col-
lector resistors R1069 and R1070.

e Common B via A

+5

TS104
To

From »
Driver stage A, I%c;rgsgator stage A,
TS141 .

: RE108
A
From »———4

Amplifier stage B, RE109  To
TS109 Comparator stage B,
1C101;13

Fig. 4-8 Common B via A.

The output signal from TS104 can also be fed to the B-channel
comparator. This is done in Common B via A mode. Relay
RE108 connects the comparator inputs pin 9 (A) and 13 (B) in
parallel. Simultaneousiy relay RE109 disconnects the output
signal from TS109 to the B-channel comparator. In separate
mode, the relays connect the output signal from TS109 to B-
channel comparator input pin 13 (RE 109), and disconnect the
signal from TS104 to the B-channel input pin 13 (RE108).
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Input Amplifier B

Input channel B is the same as input channel A with the follow-

ing exceptions:

— The common B via A switches that connect the B-chan-

nel comparator to the input signal on channel A.

The B-channel delay line.

— The B-channel has no low-pass filter.

— The B-channel has a special event-delay signal output to
0Q0504 IC 119.

e Delay Line
+5
To

l:l Counter
circuits

>

1C101 —
o ) TS113 Event
ﬂ] Delay line Delay

~

o 7 Delay line

Fig. 4-10 Event delay and Delay lines.

Aline of approximately 1.35 ns delay is placed between the B-

4-8 Hardware Functional Description

channel comparator outputs pins 19 and 20 and the buffer
stage TS112 and TS113. This delay line is a twisted-pair ca-
ble placed on the solder side of the circuit board. It should
compensate for delays in OQ0502 IC120.

e Event Delay

Also for use in the arming function, the inverse output from the
buffer stage TS113 of channel! B is used. This signal called
EVENT DELAY is connected to the OQ0504 circuit IC119 via
a positive ECL-to-TTL converter. The converter consists of
transistor TS137, diodes GR146-GR147 and resistors R1308,
R1307, R1308 and R1310.



Trigger Level Circuits

The trigger level circuits generate the trigger levels to the A
and B inputs. The trigger level range is -5.1 V to + 5.1 V with
a resolution of 20 mV. The input amplifier attenuation is ap-
proximately 2.3 times. The trigger level circuits generate a DC
level that has the same attenuation. This means that the out-
put of this circuit has a range of —2.2 V. to +2.2 V with a reso-
lution of 8.7 mV. A dual 8-bit DAC is used. To get the resolu-
tion of 20 mV 9 bits are needed. This is achieved by an exter-
nal 9th sign bit. The DAC's only generate voltages between 0
and +2.2 V, but by using an inverting X1 amplifier and a mul-
tiplexer, voltages between —2.2 V and +2.2 V are available.
The supply voltages to the trigger level circuits are filtered by
L and C to prevent noise from the digital circuitry to influence
the trigger level. The earth plane under the trigger level circuit
is separated from the rest of the ground plane, and the planes
are only connected at the front of the counter.

The trigger level circuits consists of:

— Reference voltage circuit (2.5 V) with separate trim po-
tentiometers for full scale of each channel, (IC121,
R1210, R1207).

— A double DAC (IC122).

— Two current-to-voltage converters. These circuits convert
the current at the IOUT pins of the DAC’s to a voltage.
This signal has a range of O to approximately 2.5 V. (1/2
IC123 and 1/2 1C124).

Two amplifiers with a —1 times amplification, to generate
a signal with a range of 0 to —2.5 V. (1/2 1C123 and 1/2
IC124). To get exactly —1, 0.5% precision resistors are
used: R1202, R1203, R1204, and R1205.

The zero adjust of the trigger levels is done with trim
potentiometers connected to the amplifiers in IC123 and
IC124. (R1228 and R1231).

Two multiplexers to select between the two different
ranges. With this there is a total trigger level range of
2.5V io+25V. (2/3 1C125).

Two output buffers and LC filters for the trigger level out-
puts on the rear panel. (IC133).

Two low-pass filters and buffers on the trigger level sig-
nal sent to the input amplifier. (IC127).

Common A adjustment circuit. This circuit is necessary
to enable a different adjustment of the trigger level on
the B channel when the COMMON VIA A mode is used.
The trigger level is adjusted to fit to a specific input am-
plifier. Since the B comparator has two different input
paths, B or common via A, there must be two different
trigger levels for the B trigger level. Both full scale and
zero adjustment are available. (IC126, R1215, R1214).

A multiplexer to select trigger levels on the B channel,
between normal mode and common via A. (1/3 IC125).

15 IC122
Ic121 T — R1204
Do-D7 5 Ic125 1C133
U n 007 1C123 R1205 1C123 D Trigger level A out
b © — 1 A0-A2 B —o—p Rear pane!
A P I e > : p
g prE e e b |y !
—_— ™~ — e
h 8 r VREF RFB
= o | 5.2 <+> 10133
| > Trigger level B
= = F— - »
= - +
R1202 i Input amplifier
+5
IC124 R1203 IC124 1C127
= —_ D — — D4 _ D EggerlevelA
=l e + —+ +
5.2
1C127
D Trigger level B out
- » Rear panel
.
R1215 !
+5 9 E/
1C126 IC126
3 —- DLl |- D
S 1 +
jand
5.2

Fig. 4-11 Trigger level circuits.
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Power Supply

NOTE: The new Power Supply are described in the Appendix
chapter at page Chapter 9.

The power supply generates four regulated DC supply volt-
ages to the counter, as well as some other supply voltages for
special purposes. The power supply block also contains the
ON/STANDBY logic.

The main building-block of the power supply is a primary
switch mode power module (U11). The line power AC voltage
(90 V to 265 V) is rectified to a DC voltage, before it is fed
to the power module.

After a line power filter in the power inlet, a fuse of 1.6 AT and
a NTC resistor protect the power supply. The fuse VL1 should
only blow if a catastrophic error occurs on the primary side of
the power supply. A short-circuit on the secondary side should
not affect the primary side. To minimize the "current rush" to
the capacitors at the connection of the power cord, an NTC re-
sistor (R1252) is used. The resistance is 15Q when the resis-

tor is cold, but decrease to a few ohms and is then warmed up
by the current. The AC voltage is rectified in the bridge rectifier
GR140 and filtered in C1111. C1320 should suppress noise
from GR140. L103 and C1114, C1113 forms filters.

All inputs and outputs of the power module have HF chokes.
The module is mounted with distance washers on the main
board. Please note that one of the large heatsinks is con-
nected to Ji owerl

From the module there are three DC voltages outputs. One of
those is regulated (+ 5 V) and the others are unregulated.
These voltages will vary with input line voltage, the current at
+ 5V, and at the unregulated voltages. The output marked
+15 will be approximately +18 V, and the output marked -7
will be approximately -8 V. The outputs are filtered, HFfil-
tered by C1116, C1117, C1118, and C1119 and LF-filtered by
L11, L12, L13, C1109, C1120, and C1121.

Fan option
Tstas — Y
IC128 RE112
On»> R _ TS130 &
Stand by > S a ‘
U1t IC131 RE;112
2 U -~ > 5.2V
L2 GR140 5
é ‘: \d > +5V
= | .
= me @ TS128
ol —
= U > +1.2V
IC129 \V/
[T N G E > +7V
IC130
NJ
L1
GR142
Battery option| s . A A
2> > 1 0] s>
m Ll- 3=
gzzs & £ £33
°5% o > &£ S 3
=232 A N (O] ©
o005 — €
Lo~ Q + o ]
o+ A E
& R 3
c o (&}
O] + 24
I
[0}
=
(&)

Fig. 4-12 Power supply.
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These three DC voltages are used to make the following four
supply voltages in the counter:

+5V
Regulated +5 V from the module is used directly.

-5.2V
-8 V is used, with regulator 1C131.

+12V
+18 V is used, with regulator 1C129.

+7V o
Stabilized +12 V is used, with regulator 1C130.

The voltages for special purposes are:

U+i2v

This voltage comes from the +12 V regulator 1IC129, but is iso-
lated from the +12 V via a diode GR142. (If battery unit is
mounted U+12 V should come from the battery, but this volt-
age should not be used as the normal +12 V). The voltage
U+12 V will be present if the power cord is connected, regard-
less the ON/STANDBY switch. [t is used for the
ON/STANDBY logic.

+12 VREG/BATT

This voltage also comes from the +12 V regulator 1C129, but
is placed after the battery unit connector, If no battery is in-
stalled, +12 VREG/BATT will be present if the power cord is
connected. If the battery is installed, +12 VREG/BATT will be
dependent on the switch BATTERY ON/OFF on the rear
panel. If ON, the voltage will come from the battery, if OFF, the
voltage will be dependent of the connection of the power cord
(Connected: +12 V, not connected: 0 V). +12 VREG/BATT is
used for the optional oven oscillator and the STAND-BY indi-
cator.

+1.2V

The +5 V is used with zener diode GR144 and TS128 to gen-
erate +1.2 V. This voltage is used in IG120 only.

At stand-by, the four supply voltages are switched off, but
some special voltages are not, because the oven oscillator
should be on and the ON/STANDBY logic should function.
Therefore, the power module will never be switched off, and
PM 6680 has only a secondary power switch.

A relay (RE112) disconnects the load of the +5 V and -5.2V
at stand-by. Because the power module always must have a
load on the regulated voltage, a bleeder resistor R1323 is al-
ways connected to +5 V. At standby the counter only needs
+18 V and to get enough current of this voltage, a certain cur-
rent of the regulated +5 V must be used. Therefore, in stand-
by, a 15Q resistor (R1256) is connected to +5 V.

+5 V controls the switching on/off of +12 V and +7 V. When
+5V is on, TS129 conducts, and the base of TS126 will be ap-
proximately +7 V and the transistor will conduct, i.e., +12 V
will be on. If there is no +5 V, TS129 will be off, and the base
of TS126 will be +12 V, thus blocking the +12 V.

The ON/STANDBY logic controls relay RE112, which oper-
ates as described above. It is also possible to open relay
RE112 by changing the position of JP16.

The ON/STANDBY logic consists of a Set-Reset flip-flop
IC128 and a means to send pulses to its set and reset inputs.
Pressing the STAND-BY bution will give a high voltage
(U+12 V) on the set input. The inverting output of IG128 will be
low, which, disconnects RE112, via TS130. Pressing the ON
button will give a high voltage (U+12 V) on the reset input. The
inverting output of IC128 will be high, which, via TS130 con-
nects RE112. Inserting the power cord into the power inlet will
cause a pulse on the reset input, via C1127. It is possible for
the microcomputer to disable the STAND-BY button via
TS133 and TS134. This is done during remote mode and dur-

ing RAM-testing. A high level on the base of TS134 enables

STAND-BY, and a low level disable it.

The STAND-BY indicator on the front panel is controlled by
the +5 V, via TS127. +5 V off lights the STAND-BY LED.

+5 V also controls the PM 9628, fan-option. The fanisa 12 V
DC fan, and operates only if +5 V is on. It will never operate
if the counter is supplied from the battery unit.

The power supply also contains a connector for the battery op-
tion.
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Counter Circuits
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Fig. 4-15 0QO0502 and OQ0504 Block diagram.

The PM 6680 measuring logic consists of two ASIC’s, one
high speed bipolar ECL circuit and one CMOS circuit. The bi-
polar SMTC, 1C120, contains the measuring control functions,
high speed counters and some analog parts used to increase
the time resolution. The CMOS ASMTC, IC119 consists of two
counter chains for the measurement and logic for measuring
the expanded interpolator pulses. It also contains two pro-
grammable mono flip flops (100 ns resolution), an oscillator
and an external reference input.

The bipolar circuit has a small analog part. This part increases
the resolution in time and frequency measurements by means
of an analog interpolator. The principle of an analog interpo-
lator is basically that a capacitor is charged and discharged
with different currents (ratio approximately 400) and thai a
small error pulse is extended with the ratio of these currents
(see figure 4-13).

100-200 ns

Error pulse 4|—'

5.2V —_—— [.I_
Voltage Charged with | c
expander | \ I omparator
capacitor Discharged with /400 reference
<l voltage
Expanded
output pulse

Fig. 4-13 The Interpolator epands the error
pulse 400 times.

4-12 Hardware Functional Description

Using the standard clock frequency as a reference we can
measure this new extended pulse length. There are two inter-
polators, one start and one stop interpolator. The generation
of the error pulse and the time expander are included in the
0OQO0502 circuit. The measuring logic for the expanded pulse
is found in OQ0504. The small error pulse is the time from the
external trigger event to the second positive clock transition.
The error pulse is, consequently, between 100 ns and 200 ns
long. The extended pulse is approximately 30 to 70 us, (see
figure 4-14).

Clock(toons) [ 1 L I 1T L [ 1__
Exttig. |
Error puise __ ] .

Expanded pulse ] // [
IPA/IPB /

Fig. 4-14 Measuring the expanded pulse in the
0Q0504.

The following timing diagram (figure 4-16) shows a number of
measurement signals for a frequency measurement of 11 pe-
riods. This measurement is started directly when reset is re-
leased. The measurement start can be controlled in a much
more detailed manner. The arming signals, GET and arming
delays (event or time) can be used to qualify the measurement
start. The stop could be qualified in the same advanced way.
The basic method is to send a Measurement STOp (MSTO)



signal to the circuits via the pC interface. This signal cannot be
viewed externally.
The length of IPA and [PB is not correctly viewed (approxi-
mately 30 to 70 s).

Clock

S U U UL

Reset

1
Input sign.

RpipligigigipgipEpipEpEpEpEpEpENRREE
MSTO EEE—
GATO [— |

IPA
—L__//__I
IPB

I__//__J_

XcyY [
ycy T

Fig. 4-16 A number of measurement signals for
a frequency measurements of 11 peri-
ods.

XCY (X carry) is the input signal divided by 8. YCY (Y carry)
is the clock divided by 8 ( 1.25 MHz ). These two signals will
normally look like a burst signal of 1.25 MHz and the input sig-
nal divided by 8. The burst length is as long as the gate time.
The OFLW signal sends an OverFLow Warning message to
the OQ0502 circuit. This means that the counter chains in
0Q0504 will soon overflow and that the start/stop logic should
stop the measurement when possible.

The RESET signal is coupled as a ripple through chain. By this
method the reset signal resets the whole measuring logic in a
correct order. The reset chain starts at the RESET IN pin on
0Q0504, ripples through the measuring logic of 0Q0504 and

comes out on RESET OUT. This signal is connected to the
RESET IN pin of OQ0502 and resets the measuring logic of
0Q0502.

The TRigA and TRigB signals are directly controlling the trig-
ger LED’s on the front panel. G1067 and C1068 connected to
TRAC and -TRBC inputs control the blinking rate.

The measuring logic also has two programmable delays with
a resolution of 100 ns. These are used as arming delay and
hold off and are generated in the OQ0504. They are triggered
from OQ0502 by the signals HOS/ARDO (to SYN1 and SYN2
in OQ0504). The delayed signal is fed back to the OQ0502
with the signals PD1 and PD2 from OQ0504 to HOF/ARDI in-
puts on OQ0502. The delay can be programmed to an event
delay instead of a time delay. The EDC1/EDC2 inputs of
0Q0504 are therefore connected to the B input enabling,
event delay for events on the B channel.

The signal GATO from OQ0502 gives a real time indication of
the state of the measuring logic. Main gate open is indicated
by a high level and main gate closed is indicated by a low
level. TS122 makes it possible to make the high level 1.4 V in
50Q.

The signals A (A-channel), B (B-channel), C (prescaler sig-
nal), and E (rear panel external arming input) go to an input
multiplexer in OQ0502. The A and B inputs also have slope
selections (positive edge and negative edge) in OQ0502.
R1198, C1078, and R1382, C1374 terminates the C resp E

-signals.

The rear panel input external arming is a DC-coupled TTL
level input. R1238 -R1241 with GR129 and GR130 protects
the input. TS115 and TS116 are a Schmiti-trigger with ap-
proximately 1.4 V threshold level.

The ECL-inputs in OQ0502 get their reference (VBB) from an
external ECL-circuit IC132.

The GET-signal from an optional GPIB-interface can control
the start of the measurement.
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Oscillator Circuits

The 10 MHz reference oscillator is used as: 1) a clock for the
microcontroller and 2) as a reference for the measuring logic.
The clock for 1) must always be present, or the microcontrolier
will stop working. If an external reference is used as measur-
ing reference, the internal oscillator must still be used as clock
for the microcontroller.

Forthe internal oscillator, there are several optional oscillators
to choose from. The uncompensated 01-oscillator is always
mounted in the PM 6680. If a better oscillator is needed, it
should be connected to the opt.osc connector BU105. A
TCXO PM 9678B, oven oscillator PM 9690, or oven oscillator
PM 9691 can be mounted. If this is done the oscillator type
jumpers JP14 and JP15 should be placed in the OPT position.
This disconnects the 01-oscillator and connects the crystal to
GND, to prevent it from disturbing the optional oscillator.

The 0O1-oscillator consists of a crystal KT1, C1063, C1064,
C1065, R1160, R1161, and the trim capacitor C1073. The in-
verting amplifier is placed in 0Q0504, 1IC119 (XIN and XOUT
pins). C1073 adjusts the frequency.

If an optional oscillator is mounted, the 10 MHz signal is am-
plified in a two stage amplifier (TS123, TS124). The reference
signal goes to the XIN pin on OQ0504, IC119.

For the external reference, there is an AC-coupled input am-
plifier. R1309, R1315, and GR133 protect the input. The am-
plifier is a Schmitt-trigger coupled ECL line receiver, 1/3 of
IC132. This ECL circuit is working with positive ECL levels. It

is possible to switch off the external reference signal with the
signal ENA-EXT-REF from the microcontroller. A low level of
this signal makes TS140 conductive, and that forces a high
ECL-level on the output of IC132. GR152 makes the level
+4.3 V. After an ECL-buffer, 1/3 of 1C132, the signal is con-
verted to TTL-levels in the level-converter TS136 and TS135.
The TTL-signal goes to ETCLK pin on OQ0504, 1C119.

To be able to handle other external references except 10 MHz,
an external reference mulitiplier PM 9697 can be mounted. It
is mounted on the area where the optional oscillator normally
is mounted, but connected to BU114 instead of BU105.
Jumper JP17 should be placed in "PM 9697 installed" posi-
tion. 01-oscillator must be used as internal oscillator. The se-
lection between 1 and 5 MHz is done with jumpers on PM
9697.

A microcontroller controlled multiplexer in OQ0504, IC119
chooses between internal oscillator (XIN) or external refer-
ence (ETCLK). The selected reference is output on pin ROSC.
This CMOS signal is converted by R1158, R1159, R1286 and
GR149 to a positive ECL signal used as measuring reference
in OQ0502, IC120. The same signal is also used as 10 MHz
out. The square wave is transformed to a sine signal in an am-
plifier stage TS117. This stage has 502 driving capabilities.

At pin UOSC, the internal oscillator (input at XIN) is output for
use as clock in the microcontroller. The clock is divided by two
in the microcontroller, and used as a clock for circuits on the
PM 9626 GPIB option.

c1068 — |, -, —— Cio64
v 0—{D
R1161
TS124 <
TS123 I‘ \ JP14 JP15 | 1
GR152 T OPT. OSC. > IC119
¥ XN
140 XouT |—!
ENA-EXT-REF S UoSC TopC
TS136 TS135 >1c104
EXT. REF. IC132 17 1c1a2 ROSC|—
ETCLK
R1309,
1315 1
ﬁxiz GR133 il «
Multiplier GRMQ% E
R1286
C120:19 R1158 TS117
< + - ¢ ~
I:IR1159 | ©)
I:I REF. OUT/
i 1 0sc

Fig. 4-17 Oscillator circuits.

4-14 Hardware Functional Description



Logical Circuits

e Microcomputer Circuits incl. I/0O

The microcomputer in PM 6680 is an Intel 16-bit CHMOS mi-
crocontroller 80C196KB10, IC104. It is a fast microcontroller,
intended for controller applications, i.e., it has many I/O ports
and other facilities to control and react on the external world.
It contains 232 RAM-bytes.

The microcontroller can operate in both 8 and 16-bits mode
externally. In PM 6680, only 8-bit mode is used (pin 64 =
GND). Internally the microcontroller uses 16-bits. The address
and data-bus ADO to AD7 is shared (time multiplexed) be-
tween addresses and data. Therefore the address must be
stored in an address-latch (IC107) by using the signal ALE
(pin 62). AD8 to AD15 are only used for addresses and they
are latched in the microcontroller direcily.

If the surrounding circuits are slow compared to the microcon-

troller, wait states must be issued. The ready-pin (pin 43) goes
low to get wait states. When the microcontroller communi-

cates with the RAM, the GPIB-chip and the trigger level cir-
cuits, wait states are automatically inserted. Also the instruc-
tion fetching from the PROM can insert wait states. In
PM 6680 a fast PROM is used, so the wait states are not used.
(R1278 is not mounted.)

The PROM (IC111) used is a 27C512, i.e., a 64K byte mem-
ory. The address mapping is done so we can only address
32K bytes directly. Bank switching is used to be able to use all
64K bytes. The signal from 1C104 pin 32 controls that half of
the memory that is used for the moment. At reset the upper
half is selected (IC104 pin 32 goes high).

To be able to make a CRC-check of the contents of the
PROM, the microcontroller must be abie to read the contents
of the PROM as data. The INST signal (IC104 pin 63) can be
overruled by a signal from pin 31 to read program as data.

There are several features for testing and troubleshooting.
The test pins P11, P12, and P13 are used during the start-up
routine after reset of the microcontroller. It sends a new code
to these test pins for each step of the start-up that is com-
pleted. The same information is sent to the display, but if the
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rescaler { 4 PO.1 H80.1 — 1} :
identification | \ ho2 Hso2 |— , | TESTpins
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10 MHz X-tal 1 P26 | | Disa. STBY
e e
ALE i |
Local/ >— Hsl.0 NWR | NWR
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Fig. 4-18 Block diagram, PM 6680 logical circuits.
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display is out of order, the start-up can be checked here. The
address and data bus ADO to AD7 can be separated into two
parts. By removing resistors R1131 - R1133, R1135- R1138,
and R1142 you can separate the microcontroller, the address
latch and the PROM from all other circuits on the bus.

The microcontroller communicates with the outer world by I/O
circuits connected to the address and data bus ADO - AD7.
The WR (pin 40) and RD (pin 61) signals from 1C104 control
the direction of information. These two signals, with the ad-

dress decoding logic, produce "chip select” signals for the I/O

circuits. The address decoding logic uses the AD8 - AD15 to

produce chip select signals. Chip select signals are generated
for:

— PROM, IC111, RAM and IC113.

— The input amplifier relay drivers IC115 and IC116, dis-
play scanning circuits 1C117 and IC105 and the GPIB
optional board.

~ The trigger level circuits 1C122 and IC125 and the
counter circuits IC119 and IC120.

To show that the counter measures, a gate indicator is placed

on the front panel. 1t is controlled from the microcontroller

IC104 pin18 via TS114. The blinking of the LED is software

controlled, and does not necessarily reflect the true state of

the measuring hardware.

The RAM, IC113 has battery backup. If the counter is on, the
+7 V gives power to the RAM, via GR148, GR126, and GR127
to get +5 V. If the counter is in standby or not connected to the
line power at all, the 3 V battery gives power to the RAM. The
Schottky diode GR128 isolates the battery and preserves
power when +7 V is present. When this happens pin 26 of the
RAM is low, and the RAM goes to the power-down mode. At
this point the RAM needs a 2 V supply voltage.

* Reset Circuit

A special reset circuit is included in the design. IC110 is a spe-
cial supply supervisor. If the +5 V becomes lower than 4.5 V,
the reset output pin 4 goes low. This gives a microcontroller
reset. For test purposes jumper JP13 RESET can force a re-
set of the microcontroller. The length of the reset pulse is set
by C1060; 2.2 pF gives a pulse of approximately 40 ms. The
supervisor circuit also controls the reset pulse during the
power-on, so the microcontroller starts in a controlled manner.

4-16 Hardware Functional Description

o Keyboard Scanning
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Fig. 4-19 Keyboard scanning.

The keyboard scanning is done in two modes. The first mode
is when no button has been detected as pressed. Then all out-
puts of IC117 are set high, and the buffer IC105 is read. If no
button is pressed, all outputs are low. This check is done at
every timer interrupt in the microcontroller, which is every
25 ms. If a button is pressed, one of the output bits is high.
When this is detected, mode two is entered. The outputs of
IC117 must be set high one after the other to find the specific
button pressed. Then found, only this button will be checked
in the future, so other simultaneously pressed buttons will not
be recognized. The pressed button must stay pressed for sev-
eral timer interrupts before action is taken. After the action has
been done, the timer interrupt SW waits for the button to be re-
leased. The button must be released for several timer inter-
rupts before the keyboard scanning returns to mode 1 looking
for another pressed button.

Three buttons are not scanned in this way:

The ON and STAND-BY buttons are connected to the
ON/STANDBY logic in the power supply. The LOCAL/PRE-
SET button is connected directly to an input pin (24) on the mi-
crocontroller [C104. Pressing this button sends an interrupt to
a special handler in the SW.
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Fig. 4-20 Rear Panel.
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Optional Units
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Fig. 4-21 GPIB interface.

The PM 9626 GPIB interface controls the communication be-
tween the internal microprocessor and the external GPIB bus.
A 32K extension of the ROM and RAM is placed on PM 9626.
An analog output is also included.

The GPIB control circuit, IC113, communicates with the exter-
nal GPIB bus via the bidirectional bus drivers IC114 and
IC115. IC113 is controlled from the microprocessor by writing
and reading in the internal control registers. If IC113 has a
message for the microprocessor, it uses the GPIB interrupt
signal. The address switch setting is read by the microproces-
sor via [C116.

A 32K extension of both ROM (IC109 and IC110) and RAM
(IC111 and IC112) is placed on PM 9626. The circuit board is
prepared for a 16-bit extension, but only 8 bits are used in
PM 6680. IC110 (ROM), IC112 (RAM) and R118 are not
mounted. IC107, IC108 are address latches and IC101, IC106
and IC117 use the latched address to generate chip select
and chip enable signals for internal use on PM 9626.
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» Analog Out

-5.2V +7V

IC103 Ana|og

1D Out

+ :
Full scale

. |
PWM

Fig. 4-22 Analog output.

The result on the display can be converted to an analog signal.
The PWM signal from the microprocessor is a digital pulse
width modulated signal. The signal is filtered and integrated
(IC103) to give an analog DC level between 0 and 4.98 V with
a resolution of 20 mV. The analog output has a separaie ana-
log ground connected to the cabinet.

HF Inputs

There is a choice of three different optional HF inpuits;
PM 9621, PM 9624, and PM 9625. The inputs are all
mounted on the same place on the main board, to the right of
the input amplifier. They are connected to BU107, and only
one prescaler at a time can be mounted. In BU7 there are 3
ID pins. Different prescalers have different coding of these
pins. PM 9624 and PM 9625 are factory repair only, due to the
need of instrumentation for high frequencies.

e Prescaler 1.3 GHz, PM 9621

Inpulf | imiter Amplifier Divider ECL
output
- | Level
Testgo detector
Not C ;

Fig. 4-23 PM 9621 Block diagram.

The frequency range for the prescaler is 70 MHz to 1.3 GHz.
The frequency is divided by 256 to be able to be handied by
the measuring logic in the counter. The input is AC-coupled
and the input impedance is 50Q nominal. The prescaler con-
sists of the following main blocks: limiter, amplifier, divider,
ECL output, and level detector.



Limiter

BU1 C1 R4-R9 (C2
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Fig. 4-24 Limiter circuits.

The 6 dB attenuator (R1 io R11) keeps the VSWR low for all
input levels, even the PIN diodes have low impedance. When
the peak-to-peak level of the input signal is greater than the
sum of the voltage drops of the Schottky diodes GR3 and
GR4, the charging of capacitor C4 starts. Capacitor C4 filters
the voltage after the Schottky diodes. The PIN diodes GR11
start to conduct when the voltage is lower than approximately
—0.65 V. More current through the diodes means lower imped-
ance. This means that the HF voltage over GR11 is constani.
R12 decharges C4 then the input level decreases. L1 pre-
vents capacitor C4 from short-circuiting the HF signal.

Amplifier
+5V +5V
Y v
R20 TS2
IC1 To
o c7 C12 s
R13 R15 TS1 i Divider
From ._ 4_I ._I ;
Limiter DR” R21. ;
- Dme R22 i,
- =  Tolevel
= detector

Fig. 4-25 Amplifier circuits.

R13, R14, and R15 attenuate the HF signal 3 dB, to prevent
overloading of the amplifier circuit IC1. 1C1 amplifies the HF
signal approximately 15 dB. TS1 amplifies the frequency
range 0.9 to 1.4 GHz by 8 dB, to increase the level for these
frequencies due to the falling frequency response of IC2. TS2
is an impedance converter.

Divider

IC2 TS3 D
0-259 TS5 B .
From @ * oECL

Amplifier TS4 TS6 |:|

Fig. 4-26 Divider and ECL-converter circuils.

The divider IC, I1C2, divides the input frequency by 256. The
output frequency is max 5.5 MHz.

ECL output

TS3 and TS4 convert the output signal from IC2 to ECL levels.
The rise and fall time of the output signal must be shortened.
This is done in the differential amplifier TS5 and TS6. TS7 re-
stores the ECL levels and buffers the single ended output sig-
nal.

Level detecior

+5V 45V
T
From Differential 157, ~ L
amplifier —
From i ECL
Amplifier +$V I:I | output
> 13 f !
— — = i
- Reference”
— H26|:| I:IR31 Jevel ;
L6 ; Ci16 IC3 IC3 !
= GR7 ¢ +— D _ D
'-_._'Ki I__. i . + + 4'1
’ [
1R24 c17 - !

-_— GRY
= Z GRB

@TSQ
i |R28

— e L e Not C

: Test go
TS10 ’

Fig. 4-27 Level detector.

The filter consisting of C13, C16, and L6 make the frequency
response of the signal to the level detector diode GR7 the
same as the signal to IC2. The detector voltage is filtered and
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fed to IC3. Diode GR15 prevents the level from being too
negative (IC3 is then locked). The first stage in IC3 amplifies
the level approximately 15 times and the second stage is a
schmitt trigger. The output from the Schmitt trigger can block,
via TS8, the ECL. output signal. A low output signal from IC3
pin 7 makes TS8 conduct. The ECL output signal will be 4.5 V.
IfIC3 pin7 is high, TS8 is not conducting, and the output signal
from T87 is not blocked. The Schmitt trigger is controlled from
the first amplifier in IC3. If the level on IC3 pin 3 (detected
level) is lower than the reference level on IC3 pin 2 (an HF sig-
nal with sufficient level present), IC3 pin 1 is low and the
Schmitt trigger output is high, thus not blocking the ECL output
signal. The reference level on IC3 pin 2 is set by trim-poten-
tiometer R30. GR8, GR9, and R28 form a temperature com-
pensation circuit, to compensate for the temperature behavior
of the detector diode GR7. For testing purposes, the level de-
tection can be overruled by the signal TEST GO. A high level
makes TS10 conduct, and that enables the ECL output signal,
despite the HF input signal amplitude. The ECL output signal
can also be switched off, despite the level detection. A high
level on signal NOT C makes TS9 conduct and thus makes
the ievel to TS8 low. TS8 makes the ECL output signal +4.5 V.

e Prescaler 2.7 GHz, PM 9624

l Voltage regulator I
NotC - 7 -
Input i ifi ifi —
P Limiter %Amp;hﬁer ._Ar;;;lger < PATgllfs'er . EDividerS*
i
L AgC 1|~ — AGC 2 [—~——{Petector|—
Test go o

Fig. 4-28 PM 9624 Block diagram.

The PM 9624 prescaler cannot be repaired at a local work-
shop. It must be sent to the factory for repair.

The prescaler consists of the following parts:

Limiter

— The limiter consists of a 6 dB atienuator and a PIN diode
attenuator to achieve constant input amplitude to the am-
plifiers.

Amplifier

— Five amplifier stages are divided into three blocks. One
block consists of one amplifier. Two blocks consists of
two amplifiers each and an AGC conirol.

Automatic Gain Control (AGC)

— Helps the amplifiers to retain a constant output ampli-
tude.
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Dividers
— Two dividers divide the input signal frequency by 16.

Detector

— Detects whether the level of the input signal is high
enough to ensure correct measurement and, if not,
blocks the output signal from the prescaler.

Positive Voltage Regulator
— Positive voltage supply for the amplifiers.

e Prescaler 4.5 GHz, PM 9625

. Voltage ° Voltage |

i regulator : regulator
Input ! . Fist i ! Second

.. [ | oo _ et
Limiter Amplifier *1 divider T divider

GaAs hybride

Not C

Fig. 4-29 PM 9625 Block diagram.

The PM 9625 prescaler cannot be repaired at a local work-
shop. It must be sent to the factory for repair.

The prescaler consists of the following parts:

Limiter

— The limiter consists of a 6 dB attenuator and a PIN diode
attenuator to achieve constant input amplitude to the am-
plifiers.

Ampilifier

— The amplifier consists of 4 cascade coupled integrated
GaAs amplifiers; each amplifies approximately 8 dB.

First divider

— The GaAs divider chip consists of an input buffer, 3 di-
vider stages, and 2 output buffer stages. The circuit di-
vides by 8.

Second divider

— This divider divides the signal from the first divider by 4.
In total the frequency is divided by 32, and the output
frequency from the prescaler is 155 MHz at maximum.

Voltage regulators

— Two positive voltage regulators are used for the GaAs
amplifier and the first divider.



External Reference Frequency
Multiplier, PM 9697

Transistors TS101 to TS103 convert the incoming ECL signal
to TTL levels. IC102 and IC103 form a frequency and phase

detector, (PLL).

The BU103 jumpers in the feedback loop set the multiplying
factorto 1, 5 or 10. The DC voltage at IC101 pin 2 ensures that
the VCO in IC101 is oscillating at 10 MHz. Transistor TS105

changes the TTL signal to ECL levels.

* Vs Vs
+5 IC101 +5
—
’ R110
R101™= R103
IC102  IC102 01341 R109
1 11 R104 C105
> » TS104
TS101 TS102 3 24 5 ql
13 10 R105 | IC102 4 3lic1o1
R111
TS103 9 5 5 5
BU103 ct10 -
= [ =L
A IC103 |
I:Imoz ®a? i <4 L 15 -_?E:me
l .
BU101 - = - 14 . R108
! ot
oot TS105
Input; €5~ @ R113
3 BU104L2 A
Oupui g N 1
P >+ Rig7 6 \
BV og 1 Vs gaﬁz
a L] ;
OV: — — —
s — ]
“[Ct02]C108 G107 [G108]C109

Fig. 4-30 External Reference Frequency Multiplier, PM 9697.
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Software Functional Description

General

The PM 6680 software is divided into two main modules: the
GPIB and DEVICE modules. The GPIB fully implements the
Message Exchange protocol as described in the IEEE 488.2
- 1987 standard.

The DEVICE module is a real-time measurement executive
that can be interrupted to do other tasks, such as: handle the
keyboard, perform bus commands etc.

The basic structure of the main module is as follows:

main PM 6680()

{

Initialize();

while (TRUE)
{

if (BREAKFLAG_KEYBOARD)
{
HandleKeyboard();
}

if (BREAKFLAG_PRESET)
{
PresetDevice();
}

if (BREAKFLAG_GPIBCOMMAND)
{
ExecuteGpibCommands();
}

if (BREAKFLAG_RESTART)
{
RestartMeasurement();
}

while (not any BREAKFLAG)
{
Measure( );

}
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All break flags are set by interrupt driven events, either exter-
nal (from the GPIB interface) or from internal functions ( like
timers etc.).

The Initialize procedure does all necessary initialization at
power up. [t also does the power up tests. See Power on tests.

The Handlekeyboard procedure controls all user input/output
via the front panel, except displaying the measurement re-
sults.

The PresetDevice procedure reprograms the complete de-
vice when the PRESET key has been pressed ( in iocal
mode). It aborts pending measurements.

The ExecuteGpibCommands procedure executes GPIB
commands and, if a query is received, it starts the response
formatter and sends the requested data to the GPIB interface.
If the display is switched on, then the resulis are also dis-
played.

The RestartMeasurement procedure aborts pending meas-
urements; the measure loop will later continue to measure.
This is mainly used when the RESTART key is pressed.

The Measure procedur is the measurement control loop that
is used in local mode. It sends its result to the display.

The ParseGpiblnputData procedure parses the GPIB mes-
sages found in the input buffer and sends executable state-
menis to the ExeceuteGpibCommands procedure. The input
of data to the input buffer from the external GPIB interface is
fully controlled in interrupts. These interrupts are always en-
abled so the new data bytes can be stored in the input buffer
while parsing commands. This ParseGpiblnputData is also
executed in interrupt.



— Write 0.1 on display

Test Routines — Write 0.1.2. on display and 010 on test pins
— Test pC internal RAM ( error = Err pC & halt)
— Write 0.1.2.8 to display and 011 on test pins

Test Routines via AUX MENU Key — Test uC timer ( error = Err uC & hal _
The test routines are the routines accessible via the aux menu — Write 0.1.2.3.4. on display and 100 on test pins
key. — Test main board RAM ( error = Err ra. & halt)
Refer to the PM 6680 Operators Manual. — Write 0.1.2.3.4.5. to display and 101 to test pins

— Test ASIC's ( error = Err ASIC & halt)
— Write 110 on test pins
— Check display (light all segments for 2 s)
— Clear Display .
— Perform GPIB RAM test if GPIB is installed
(error = Err ra. & half)
— Write 111 on test pins ( final value)
— Write PHILIPS on display
— Clear display and start normal measurement procedure

Power-0On Tests

At power on, some tests are automatically performed. If any of
these tests fails, an error message is displayed and the instfu-
ment is halted. Pressing the LOCAL/PRESET key makes the
device continue independently of the detected error, but with-
out performing the next tests in start up sequence. The follow-
ing tests/actions are performed:

— Write 001 to internal test pins

— Pulse all microcomputer i/o ports twice
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Chapter 5

Repair



Preventive Maintenance

Calibration

To maintain performance of PM 6680 we recommend that you
calibrate your instrument every year, or more often, if greater
time base accuracy is required. Calibration should be per-
formed with traceable references and instruments at a certi-
fied calibration laboratory. Contact your local Fluke/Philips
service center for calibration.

To know the present status of your instrument, test your
timer/counter from time to time. The test can be made accord-
ing to the information in Chapter 2, Performance Check.

Oscillators

The frequency of the reference crystal oscillator is the main
parameter affecting accuracy in a counter. The frequency is
affected by external conditions like the ambient temperature
and supply voltage, but also by aging. When recalibrating, the
reference crystal oscillator is compensated only for deviation
in frequency due to aging.

e Some important points:

— The high stability oscillators have been built into an oven
in order to keep the oscillator temperature as stable as
possible. Continuous operation is also important for sta-
bility. After a power interruption, the oscillator restarts at
a slightly different frequency. It will then, as time goes
on, age at an equal rate.

— The stability indicated for the oscillators is valid within a
temperature range of 0 to 50°C, with a reference tem-
perature of 23°C. If the timer/counter is used in a room
temperature of 20 to 30°C, the temperature stability of a
TCXO or OCXO will be increased by a factor of 3.

— The temperature stability indicated for TCXO and stand-
ard oscillators are mainly dependent on the ambient tem-
perature. When operating there is always a temperature
increase inside the counter which will influence the oscil-
lator.

5-2 Preventive Maintenance

e Recalibration intervals

The Mean Time Between ReCalibration, MTBRC, is defined

as:

(Acceptable error) — (Temperature stability )
(Aging )

MTBRC can be calculated when the total acceptable error and

the oscillator specifications are known.

The total acceptable error is defined as:

MTBRC =

(Deviation of reference frequency)
(Nominal frequency reference )

(Acceptable error) =

Example:

— A user can accept a maximum of 3 Hz deviation on the
10 MHz frequency of the oscillator. This results in:

3 7
(Acceptableerror) = =3+10
P 10+10°

The aging and temperature factors can be selected from the
table on page 5-3.

The value of the aging factor is correctly selected from the ta-
ble when the calculation of MTBRC results in 1 to 30 days (use
/24h), 1 to 12 months (use /month) or over 1 year (use /year)
(not, e.g., 43 days or 17 months or 0.8 years).

Example:

— The user has the same requirements as in the example
above. The counter has a PM 9690 oscillator.
~ Look up information about PM 9690 in the table on page
5-3. The results will be the following:
Relative Frequency deviation caused by:
e Ambient temperature deviation
(within 0 to 50°C; reference point at 23°C): Less than
1.5%10°®
e Aging/year: Less than 1 1077
— Use the MTBRC formula with the above values. This
gives a MTBRC of maximum:
(3+107) - (1.5+107%)
11077

=2.85 years



NOTE: When recalibrating, the reference crystal oscillator
will be compensated only for frequency deviation

caused by aging.

Model Options

to Reach 1077
of Final Value

Stability /1. /2. 14. 1.5.
against PM 9678B |PM 9690 |PM 9691
Standard [TCXO Oven Oven
Aging: /24h n.a. n.a. <1#107°| <5%1071°
after 48 hours
of continuous
operation
Aging: /month <5+107| <1#107| <2+107%| <1107
Aging: /year <5+10%| <5%107| <1+107|<7.5+107°
Temperature: <1#10°%| <1#10%| <1510 <5+107°
0 to 50°C ref. to
+23°C
Line Voliage <1#1078| < 1%107%| <5#1071° <5%107°
+10%
Warm-up Time n.a. n.a. <15 min[ <15 min

When to Replace the Fan

To maintain the high reliability of a counter used in ‘around-
the-clock’ applications, you must replace the fan every second
year. For part time and low ambient temperature use, you can
extend this service interval to 6-10 years or more. Fan re-
placement is described in Chapter 3, Disassembly.

Battery Replacement

To preserve data and variables needed for the use of
PM 6680 a lithium battery is included. The lithium battery has
an estimated lifetime of five to ten years. We recommend an
replaceing the battery every five years to avoid loss of data in
operation.

When battery is empty, the timer&counter will lose all settings,
and any data in memory.
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Troubleshooting

General

Quick Troubleshooting

The PM 6680 is a highly integrated Timer/Counter with dedi-
cated LSI counter circuits and microcontrollers that control the
complete units. The microcontroller can help you to locate
faulty parts by running test programs and generating stable
signal patterns on the bus. If the microcontroller does not work
or the fault is in a part of the counter that cannot be accessed
by the microcontroller, traditional faultfinding must be per-
formed.

Where to Start

After reading the safety instructions, continue with this Chapter for
faultfinding and repair instructions. When you have fixed the in-
strument, always do the Safety Inspection and Test after Repair,
as described later in this Chapter. Then do the checks in Chapter
2, Performance Check. Recalibrate if required by following the ad-
justment instructions in Chapter 6, Calibration Adjustments.

Logical Levels

The PM 6680 contains logic of four families. The levels for
these families are listed in the following table.

Positive | Negative | CMOS | TTL

ECL ECL
Supply voltage +5V -5V +5V +5V
Signal ground ov ov oV ov

Input voltage
High, ViH{  >+39V >11V >+4 V| >+2V
Low,ViL|, <435V| <15V <+1V|<+08V

Output voltage
High, Vox >+4 V >1V| >+49V|>+27V
Low, VoL <+3.3V <-1,7V| <+0.05V|<+04 V
Bias ref. voltage, VBB +3.7V -1.3V - -

Table 5-1 Logical levels.

5-4 Troubleshooting

Required Test Equipment

To be able to test the instrument properly using this manual
you will need the equipment listed below. The list contains not
only suggested Philips and Fluke test equipment, but also the
critical parameter specifications required if you have instru-
ments from other manufacturers.

Type Performance Philips Fluke
model No |model No
DMM - PM 2518 77
Oscilloscope 50 MHz 2-channel | PM 3050 -
Signal generator | 1300 MHz - 6062A
BNC-BNC cables - - -
Service kit 5322 310
10546

Table 5-2 Required test equipment.

PROM Ildentification

The different PROMs in the PM 6680 are marked as follows:

Main PROM |IEEE PROM Service PROM
6680* 9626/80** 66805***
V1.00A V1.10A V1.01B

Table 53 PROM Identification.

*6680 indicates the instrument in which the PROM is used,
that is PM 6680. V1.00 is the version and "A" indicates that
this PROM will work together with a PROM marked "A" in the
|IEEE-bus.

**9626/80 shows that this is a PROM for the IEEE bus
PM 9626 for use in a PM 6680 counter.

***6680S shows that this is a Service PROM for use in
PM 6680. "Err ro" will be displayed if you are using version "B"
of the service PROM with an [EEE PROM marked with any
other letter. You can avoid this error by disconecting the IEEE
bus from the main board.

Operating Conditions

Power voltage must be in the range of 90 to 260 VAc.



Introduction

GPIB (Level 10)

INPUT AMPLIFIER (Level 9)

D/A CONVERTERS (Level 8)

MEASURING LOGIC (Level 7)

KEYBOARD (Level 6)

INTERNAL CONTROL SIGNALS & DISPLAY (Level 5)

MICRO COMPUTER KERNEL (Level 4)

MICRO CONTROLLER (Level 3)

OSCILLATOR (Levei 2)

POWER SUPPLY (Level 1)

Fig. 5-1 Functional levels.

The troubleshooting strategy in PM 6680 is an integrated part
of the overall service sirategy for the instrument. This instru-
ment is hierarchically designed in different levels, and trou-
bleshooting can be performed in any design level if the lower
levels are OK. It is therefore important to disconnect all op-
tions in the beginning of the troubleshooting procedure.

Running Test Programs

~ Replace the PROM, IC111 by the Service PROM in-
cluded in the Service kit.

- Switch on the counter.

Test 0, Test 1, and Test 2 runs automatically, but Test 3 be-

gins after LOCAL/PRESET is pressed. After Test 11 the test-

program starts from the beginning again. Use LOCAL/PRE-

SET to step through the different tests.

NOTE: Test 5 and Test 11 are described under Level 4 and
Level 5 respectively, but they cannot be run before
you have checked Level 6.

Troubleshooting Tree

Power up
test OK?

Display blank?

Level 5a-OK?

Y
Y

Level 6 OK?

Level 5b OK?

N
N
N

Y
- Y

Y N
Level 4a OK?
N
o
Level 8 OK? : %%
N
Level 5a OK?
Y

Y
Y N
: Level 6 OK?
Sy
Level 10 OK? 7y

Ny
Level 9 OK? .

Y.

A4 N
The instrument Level 4b OK?
seems to be OK.
Look for bad cables 7Y
or other external

faults. N )
Level 5b OK? >

|

VY i

front panel

Y
Check the .
connections to the . Repair the
front panel and the instrument and_start
components on the all over again.

Text Function Level Exit Note
Test 0 |ROM test 3 Automatically *

Test 1 |RAM test 3 Automatically

Test2 |uC Kernel test  |3+4 |LOCAL/PRESET | Stimuli signals
Test 3 |Control signal test |5 LOCAL/PRESET | Stimuli signals
Test 4 |Keyboard test |6 LOCAL/PRESET |Manuai

Test 5 |Address test 4 LOCAL/PRESET | Manual

Test 6 |ASIC's test 1 7 Automatically

Test 7 |ASIC's test 2 7 LOCAL/PRESET | Stimuli signals
Test 8 |DAC test 8 LOCAL/PRESET | Stimuli signals
Test 9 |Analog outtest 1 |10 LOCAL/PRESET | Stimuli signals
Test10 |Analog out test 2 [10 LOCAL/PRESET | Manual
Test11 |Display test 5 LOCAL/PRESET |Manual

Table 5-4 Test programs.

Fig. 5-2 Functional levels.

*NOTE: See also PROM Identification.

NOTE: Do not forget to change back to the original PROM af-
ter repair.

The levels mentioned in the troubleshooting tree refer to the
functional levels. For example Level 3 are equal to Microcon-
troller (3). (Do the microcontroller check later in this Chapter.)
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Power Supply (Functional Level 1)

NOTE: The new Power Supply are described in the Appendix
chapter at page Chapter 9.

Fig. 5-3 Test points and trimmers for the Power
supply.

— Connect the counter to the line power.

— Set the counter to STAND-BY mode.

— Check that the voltage between P14 and P15 is in the
range of 80 to 260 VAC.

— Check that the input voltage to the power module, U11
between pin 1 and pins 4 and 5 on the bottom side of
the PCA, is 120 to 375 Vbc.

— Move the jumper JP16 to the DISCONNect position.

— Check the "STAND BY" voltages after the power mod-
ule, U11. Use TP100 as ground.

Test points Voltage
TP15 +5.10 V10 mVv*
TP16 +148Vio+21V
TP17. —-125Vio 75V
TP21 +12V 05V

Table 5-5 Standby voltages.

*NOTE: If this voltage does not meet the above-mentioned
spec, and it is not possible to adjust, the output resis-
tances of the module must be checked as follows.

5-6 Troubleshooting

To verify the Power Module proceed as follows:

— If the primary fuse is broken, there is a short circuit in
the primary circuits. Use a DMM and try to locate the
fault by resistance measuring.

— Disconnect L103 and check the resistance between
pin 1 and pins 4 and 5 on the power module. The
DMM should not show a short circuit. Put L103 back
in position.

— Check that the DC voltage between pin 1 and pins 4
and 5 on the power module is about V2 times the input
AC-voltage. If not, use traditional faultfinding tech-
nigues to locate the fault.

— Remove the power cable from the counter.

— Measure the resistances according to the table below.

Test pins Resistance
TP100 (GND) and TP15 (+5 V) =10 Q
TP100 (GND) and TP16 (+15 V) =1.5 kQ
TP100 (GND) and TP17 (=7 V) ~270 Q

Table 5-6 Ouiput resistances.

— If one of the above-mentioned measurements shows
0 Q, remove L11, L12, and L13 and use conventional
troubleshooting techniques to isolate the fault.

— Measure the resistances according to the table below.

Test pins Resistance
10, 11 and 13, 14 =150 Q
8 and 9 =1.5 kQ
6and7 =270 Q

Table 5-7 Ouiput resistances.

If the resistances do not correspond to the values in the table
above, the complete power module must be replaced.

Move jumper JP16 to CONNect position.

Connect the power cable to the counter.

Switch ON the counter.

Check the "POWER ON" voltages. Use TP100 as
ground.

I

Test points Voltage
TP23 +5.06 V 30 mVv*
TP20 -5.2 V150 mV
TP22 +7 V100 mV

Table 5-8 Power-on voltages.

*NOTE: If the +5 V voltage is outside the specification, all
other levels will be wrong, since they are based on
the +5 V level.

If you find any fault, continue with traditional troubleshooting
techniques and replace dsfective circuits. See also Chapter 4,
Circuit Descriptions, Power Supply.



Oscillator (Functional Level 2)

[Bu105_]

Fig. 5-4 Trimmers for the Standard- and TCXO
reference frequency oscillator.

Standard Oscillator

— Be sure that jumpers JP14 and JP15 are in the STD
position.

— Check that 10 MHz is present at IC119 pins 34, 36, 35
and pin 37.

— Check that 10 MHz is present at IC120 pin 19.

— Check that 10 MHz is present at IC104 pin 67.

— Check that 10 MHz is present at the rear panel connec-
tor 10 MHz OUT, BU109.

If you find any fault, continue with traditional troubleshooting

techniques and replace defective circuits. See also Chapter 4,

Circuit Descriptions, Oscillator Circuits.

e Optional Oscillator, PM 9678B

This test can be carried out only if the counter is equipped with

an optional osciliator, PM 9678B.

— Be sure that jumpers JP14 and JP15 are in the OPT
position.

— Check that 10 MHz is present at IC119 pins 34, 36, 35
and pin 37.

— Check that 10 MHz is present at IC120 pin 19.

— Check that 10 MHz is present at [C104 pin 67.

— Check that 10 MHz is present at the rear panel connec-
tor 10 MHz OUT, BU109.

If you find any fault, continue with traditional troubleshooting

techniques and replace defective circuits. See also Chapter 4,

Circuit Descriptions, Optional Oscillator, PM 9678B.

e Optional Oscillator, PM 9690 and
PM 9691

Fig. 5-5 Trimmers for the Oven enclosed
reference frequency oscillator.

This test can be carried out only if the counter is equipped with

an optional oscillator, PM 9690 or PM 9691.

— Be sure that the jumpers JP14 and JP15 are in the OPT
position.

— Check that 10 MHz is present at IC119 pins 34, 36, 35
and pin 37.

— Check that 10 MHz is present at IC120 pin 19.

— Check that 10 MHz is present at IC104 pin 67.

— Check that 10 MHz is present at the rear panel connec-
tor 10 MHz OUT, BU109.

These oscillators cannot be repaired in a local workshop.

They must be sent fo the factory for repair.
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Microcontroller (Functional Level 3)

Fig. 5-6 Test points and jumpers for testing
the microcontroller.

— Check that 10 MHz is present at IC104 pin 67.

— Check that 5 MHz is present at IC104 pin 65.

~ Check that the RESET circuitry IC110 works properly by
moving the RESET jumper, JP13 to the ON position.

if the CPU is not running, check the state of the pins P11-P13.

See table below.

Display | P11, |Message| Error Action
P12, P13
041 0,0 1 |- nC 1/O port |Replace IC104

error
0.1.2 0,1, 0 [ErUC [uCinternal |Replace IC104
RAM error
0123 | 0, 1, 1 [ErUC pC timer Replace 1C104
error
01234 | 1, 0, 0 [ErrrA RAM error |Replace IC113

0.1.2.34.5 1, 0, 1 [Err ASIC |ASIC error |Replace IC119
and/or IC120

All seg- 1, 1, 0

ments

PHILIPS | 1,1, 1 |ErrrA GPIB RAM ([Replace IC111
error on GPIB
Test OK

Table 5-9 Error messages.
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20usS
<>

P11, : A
1C104;28 y 5V
SDA,

1C104;19

scL, ‘ ”
1C104;20 :

c, ”
IC104;21

TEST GO, | I
1C104;22 .

RESET ASICS, ”
1C104;23 4

P12 (HSO.1),

1C104;29 ] ' : ;
RESET GPIB, - ) ” :

IC104;30 : :

DISABLE-STBY, = . : ﬂ
IC104;33 PR ;

P13 (HSO.2), H
1C104;34 :

ENA-EXT-REF, . ﬂ
IC104;38 - ‘

PWM, : : . :
1IC104;39

Fig. 5-7 Timing diagram for p-controller.

— Run pC Kernel test, Test 2.

— Set the oscilloscope to 2 V/div and 20 ps/div.

— Check the output signals from the uC, IC104. Use test
pin P11 to trigger the oscilloscope.

The timing diagram, fig. 5-7, shows the signals gener-
ated by the stimuli program.

If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4.

w NOTE: Check that activity is going on at IC104 pin 62
(ALE), IC104 pin 61 (RD), 1C104 pin 61 (INST), and
IC104 pin 43 (READY). These pins should not be
stuck to HIGH or LOW.

- If one or more bits on the AD-bus are corrupt, the uC
often reads the same instructions repeatedly. When
the pC discovers are invalid OP code, it will RESET
itself and start from the beginning again. The uC sets
the RESET input low when it resets itself. This can be
discovered at the RESET input of IC104, (pin 16). If +5
V to IC110 is OK, this could be the case.



MiCI'O com p uler Ke rne / (Fll nction al — Set the oscilloscope to 2 V/div and 20 ps/div.

— Run uC Kernel test, Test 2.
Level 4a) Check all signals on IC111 and IC113. Use test pin P11

to trigger the oscilloscope.

The timing diagram, fig. 5-8, shows the signals gener-

ated by the stimuli program.

NOTE: By removing R1131-R1133, R1135-R1138 and R1142
the microcomputer kernel (ADO-AD7) can be sepa-
rated from the rest of the counter logic.

If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4,
Circuit Descriptions, Logical Circuits.

Fig. 5-9 Pinning diagram for IC111.

A8, o ; 1 Hl |
IC111;5 S | Il L 1c1134
SO T
- ] | : i H " 1C113;5
A v
: S | |
i H i

i :

20uS
<> co j
P14, Do ﬂ
1C104;28 | : P :
AD12, j — A -
1C111;3 | i i ' : v 5V | Ic113;2
! | L ! ! : :
A7, P L : |
Ic111;4 b . 1c113;3

A5,
IC111;6

S |
IC111;23

AD16, i ,
c111;24 | 3

AD11, o | |
Ic111;27 :

| C1Ic113;21

T
! f
1
|
! .
i :

i

|, 1c113;23

:
ADY, | co | 5 e I
ic11128 L ¢ : : . lic1z2a

ADS, A | o
Ic111;29

AD13, . T j
1c111;30 S :

AD14, _ ll - J
1C111;31 _ .

. IC113;25

Fig. 5-8 Timing diagram for uC kernel.
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Microcomputer Kernel (Functional
Level 4b)

NOTE: Itis not possible to run this test before you have run the
Keyboard test, test 4.

— Set the oscilloscope to 2 V/div. on channel A and B.

— Set the time base to 0.1 ps/div.

— Connect the WR/WRL signal (IC104 pin 40) to the B
channel and select trigger on this channel.

— Run the Address test, Test 5.

— Enter the address code 5555 on the DATA ENTRY key-
pad.

~— Press ENTER.

— Enter the data code 55 on the DATA ENTRY keypad.

— Press ENTER.

The DATA ENTRY keypad is used as a HEX keypad; see Ta-

ble 5-10.

Key Function Key Function

Oto9 Oto9 SELECT/SET DOWN |D
Xn-1 A +- E
Xo B . (point) F

SELECT/SET UP|C

Table 5-10 HEX keypad, Test 5.

5-10 Troubleshooting

Address code 5555 AAAA 5555 AAAA
Data code 55 AA

WRWRL 11—
1C104;40

ADO
IC104;60

AD1
IC104;59 ||

AD2 b—
IC104:58 i

AD3
ic104:57_| 1

AD4 |—
IC104:56 i

AD5
1C104;55

AD6
1C104;54

AD7
1C104;53

ADS

IC104;52 s
AD9

ic104:51_|1

AD10
1C104;50

AD11
1C104;49

AD12 —
IC104:48 1
AD13 I
Ic104:47 |1 _ 1

AD14
1C104;46

-3

1

IS

I

r_I

L]

-

AD15
1C104;45

Fig. 5-10 Data-bus lines diagram.

— Examine the DATA bus lines AD0O-AD15 (IC104 pin 45-
60) with the probe connected to the A-channel, and com-
pare the signal to with the figure.

The interesting part of the data bus signal is where the

WR/WRL-signal is in the low state.

— Press LOCAL/PRESET until you reach test number 5
again.

— Enter the address and data codes as shown in the figure
and examine the data bus lines according to the figure.

If you find any fault, continue with traditional troubleshooting

techniques and replace defective circuits. See aiso Chapter 4,

CAUTION: Do not enter an address code between E000 and
FFFF because this changes the status of the RAM,
which has battery backup. This can cause irregular
operation of the counter when in normal use.



Internal Gontrol Signals and Display
(Functional Level 5a)

Fig. 5-11 Display driving signals and internal
control signals can be measured here.

— Run the Control signal test, Test 3.

— Set the oscilloscope to 2 V/div and 50 ps/div.

— Check the output signals of 1C112, IC115, 1G116, and
[C117. Use test pin P11, (IC104 pin 28) to trigger the
oscilloscope.

1C104;28
1C115;19
1c115;18
IC115;17
IC115;16
IC115;15
IC115;18
IC115;12
IC116;19
IC116;16
IC116;15
IC116;14
IC116;12
IC117;19
IC117;18
1IC117;17
IC117;16
1C117;15
IC117;14
IC117;13
Ic117;12
IC112;15
IC112;14

1C112;13

200uS

. 400uS

T

i

|
1
1
7
i

T

P TV

Fig. 5-12

— The timing diagram above shows the signals generated

by the stimuli program.

If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4,

Circuit Descriptions, Logical Circuits.
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Internal Control Signals and Display
(Functional Level 5b)

NOTE: It is not possible to run this test before you have run

Keyboard test, Level 6.
— Run DISPLAY test, Test 11.

— Use SELECT/SET, UP/DOWN button to choose from dif-

ferent display configurations.
— Check the validity of the display readout.

QAB _RATIOC/B PWIDTHA TIMEA-B PHASEA~E
TOTABMAN TOTAﬂ_ﬂ.B TOTAFLUB DUTYFA RISEFALLA - VOLTAMAXMIN
REMOTE EXT-REF FILTER. 150MQ D:E e e mad

BBHBBARBBAAE: & i

STAY

X MAX
X MiN

ST Dt
AUXEV

ARM ARM  H] |
ST01
150M2° ‘GOMA :CHECK ~:HOLD [ [

VOLT-A MAXMIN
50 ‘@

AG

22500000006~ .eaqsbﬂaqu

X —AG -

FREQC -PERA. RATIOA/B RATIOGB PWIDTHA “TIMEAB

FREQA

TOTA-B MAN TOFATL1B TOTATFLB. ‘DUTY.FA

PHASEAB
RISEFALLA  “VOLTA MAXMIN

502 50-Q 50.8 S 502
1% AC - ,7.1.7)( AC 1 X
| ﬂﬁﬂﬂﬂﬂﬂﬂgr R RLDE DU
y b HH T HHHHHER (AnALub uuk..
e 500 500 S R MR
l -AC 'AUTQ
Fig. 5-14  Display readout, test 11.
Keyboard (Functional Level 6)
— Run the Keyboard test, Test 4.
~— Press a pushbuiton on the front panel and check that the
displayed code are as in the fig. 5-13
NOTE: The STAND BY/POWER ON and LOCAL/RESET
pushbuttons cannot be tested with this tool.
If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4,
Circuit Descriptions, Front Unit, and Keyboard Scanning.
FUNCTION MEASTIME ARM PROCESS DATA ENTRY
4 > ST ﬁ START MATH 7 8 8 X1
21 22 23 24 12 11 08 07 06 05
VENY )Aawa(u SINGLE  RESTART STOP STAY 4 5 8 Xo
28 27 26 25 1A 19 01 02 03 04
& K= 1 2 3 SE;A-CT
ek Br  [IPUTA s INPUT B HOLD OFF 13 (:9 0OA 0B 0C
ppgss[ REF FLTER SLOPE —:a SLOPE e COMA  CHECK oN PG o07-27aHz L= .
B 2C 31 32 33 34 35 36 14 10 OF
sErA Alrm SEIB COURL AT SYTlgI'TD? 8T M ngn Egi’u
2D 39 3A 3B 3C 3D 3E e v 15 16 17

Fig. 5-13 Codes for each key, test 4.
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Measuring Logic (Functional Level 7)

ASIC Stimuli

Fig. 5-15 Pinning diagram for IC119 & IC120.

Run the ASIC tests, Test 6 and 7.

NOTE: Test 6 runs automatically without stimuli signals.

Set the oscilloscope to 2 V/div and 20 ps/div.
Check all signals on 1C119 and IC120. Use P11 to trig-
ger the oscilloscope

20uS
o T T R A

P11, fo
IC104;28 L
RESET IN, :
iC119;28 L

HOF,
1C 120;31

HOS,
1C120;39

!
- T T ? !
i H i : : N
. i !
i . : . ' ! i
! : | : ! B H
. | . . H i
B i : H H i
T T i g T

32 ﬁega‘ ive p:ulses:

GATE OPEN,
1c120;41

XCY,
1C120;42

YCY, : . .
1C120;43 16 I;legat;lve gulsef

Loy

IPB,
1C120;45

IPA,
1C120;46

IPCA, .
10120;52

IPCB,
IC120;54

OFLW,
1C120;59

RESET,
1C120;60

Fig. 5-16 Timing diagram for ASIC stimuli

test program.

The timing diagram above shows the signals generated
by the stimuli program.

If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4,
Circuit Descriptions, Counter Circuits.

The following tests should be done with the standard PROM
installed in the counter.

Switch on the counter.

Connect an arbitrary signal to the EXT ARM input,
BU108 at the rear panel.

Trace the signal from BU108 to IC120 pin 27

Connect a 10 MHz signal to the REFERENCE IN input,
BU106 at the rear panel.

Check that JP17 is in the NOT INSTALLED position.
Trace the signal from BU106 to IC119 pin 38

Select EXT REF.

Trace the signal from IC119 pin 35 to the 10 MHz OUT,
BU109 at the rear panel.

Trace the signal from IC120 pin 41 to GATE OPEN out-
put, BU110 at the rear panel.

Trace the signal from IC120 pin 37 and 38 to BU104 pin
30 and 34 at the front panel and to the display and key-
board board.

If you find any fault, replace the defective circuits. See also
Chapter 4, Circuit Descriptions.
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Trigger Level DAC’s (Functional
Level 8)

2ms
<>

RFB, . ’ \
1c122;3, 19 ) ‘ 2.5V

- bus

DACA/DACEB, - 7 v : '
1C122;6 I I i“ “ ” —I_I “ : ;2'15"
i r Ik

cs, ' I
WR, ; A
Ic122;16 l | I I | , | l él_l_vsv

:2ms

<> :
; . ov
! . — v
IC125;2 & 16 ; g

IC125:6 & 19 |

IC125;18

Fig. 5-17 Trigger level DACs, I1C122 and IC125.

~ Run the DAC test, Test 8.
-~ Use P11 to trigger the oscilloscope.
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Fig. 5-18 Timing diagram for Trigger level DAC'’s.

A sawtooth signal of approximately 200 Hz is generated on
both the A and B trigger levels. The sawtooth spans over the
complete trigger level range, and the B value equals the A
value multiplied by -1. This means that both signals can be
added by using the oscilloscopes ADD TRACE function with
the result of approximately zero.

— Check all signals on IC122 and IC125.

— Trace the signal from IC125 pin 18 and 5 to TRIGGER
LEVEL A and B OUT, BU111 pin 1 and 2 at the rear
panel.

— Connect TRIGGER LEVEL A and B OUT to the oscillo-
scope and check the result by using the ADD TRACE
function.

If you find any fault, continue with traditional troubleshooting

techniques and replace defective circuits. See also Chapter 4,

Circuit Descriptions, Trigger Level Circuits.



.

§‘

Fig. 5-19 Typical voltages, Input Amplifier.
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Input Amplifier (Functional Level 9)

A and B Input Check

e Prescaler 1.3 GHz, PM 9621

In all measurements you should use TP4 as ground.

Fig. 5-20 Typical voltages, Input Amplifier.

DC levels

Switch on the counter.

Press LOCAL/PRESET and ENTER.

Select Time A-B.

Deselect AUTO and set the trigger level to -1 V on both
inputs.

Select ATTENUATION A and B to x1.

Select DC on both inputs.

Measure the DC voltages according to figures 5-19 and
5-20. Use the DMM with a 10 k€ resistor in series with
the test cable.

AC levels

Connect a 1000 Hz sine wave signal with an amplitude
of 1 Vp-p to Input A.

Set the input amplitude to 1 Vp-p.

Measure the AC-levels according to figures 5-19 and 5-
20. Use the oscilloscope and a 10 MQ probe.

Trace the signal from TS104 pin E and TS109 pin E to
PROBE COMP VIEW A and B OUT, BU111 pin 4 and 5
at the rear panel.

If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4,
CIRCUIT DESCRIPTIONS, Input Amplifiers A and B.
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TS2

7 1C1
TP2

Fig. 5-21 Test points, 1.3 GHz prescaler.

Sensitivity Check
— Connect the signal generator to the HF input of the

counter.

— Check the "Correct sensitivity and counting" levels ac-

cording to figure 5-22 to find out which part may have
caused the fault. If everything seems all right, the fault is
probably caused by the base unit.

70 900 1100 1300

—> MHz

57 —_—

-23,5° [
. i Specification limits :
-27— Y
Threshold , >=1dB -
Hysteresis : about 1 dB -
A
Correct counting level | >=3dB
Y
dBm

Fig. 5-22 Sensitivity and Counting levels.



DC-voltages

— Use a DMM to measure the DC-levels according to the
table below.

Test point Measured voltage
IC1 pin 1 =09V
IC1pinb =31V
TS1pinb =16V
TS1 pinc =31V
TS2 pin e =23V
IC2 pin 2,3 =15V
IC2 pin 6,7 =45V

TS5;c =45V
TS6;c =45V
BU7 pin 4 =47V
TP3 =057 V

Table 5-11 DC-voltages, PM 9621.

— Connect the signal generator to the HF input of the
counter.

— Set the input frequency to 100 MHz and set the ampli-
tude to -15 dBm, (40 mVRMS).

— Connect the oscilloscope to BU7 pin 4.

— Verify that the amplitude is 800 mV p-p and that the pe-
riod time is 2.56 us, (frequency 390 kHz). The DC level
should be 3.8 V. If everything seems all right the fault is
probably caused by the base unit.

— Connect the DMM to TP3 and TP4 (GND).

— Disconnect the input signal.

— Check that the DC voltage drops = 200 mV.

If this last measurement is OK, you can skip the Overvoltage

Protection Control.

Overvoltage Protection Control

— Connect the signal generator to the HF input of the
counter.

— Set the input frequency to 100 MHz, and set the ampli-
tude to 13 dBm, (1 VRAMmS).

— Check the DC voltages according to the table below.

Test point Measured voltage |[Comment
TP1 -100 £50 mV Correct
TP1 = +300 mV GR3 faulty
TP1 = -300 mV GR4 faulty
TP2 -220 £100 mV Correct
TP2 = -400 mV GR11 faulty
TP1 & TP2 =150 mV Short circuit in one
of GR3, GR4 or
GRi11

Table 5-12 DC voltages, Overvoltage protection control, PM

9621.

— Connect the DMM to 1C2 pin 2.
— Check that the DC voltage is = 300 mV.

— Check that the amplitude at IC1 pin 1 is one third of the
amplitude at BU1.

— Check that the amplitude at IC1 pin 5 is = 300 mVp-p.

— Check that the amplitude at TS1 collector and TS2 emit-
ter is = 500 mVp-p.

Level Detector Control

— Disconnect the signal generator from the counter.

— Check the level detector according to the table below.

— Connect the signal generator to the HF input of the
counter.

— Set the input frequency to 100 MHz and the amplitude to
13 dBm, (1 VRMS).

— Check the level detector according to the table below.

Test point Without input | With input signal
signal
GR7, C16 = 320 mV =10 mV
IC3 pin 3 =~ 570 mV =~ 370 mV
IC3pin1,6 =22V <01V
IC3 pin 5 =207V =21V
IC3 pin7 <08V =44V
TS8;b =49V =42V
BU7 pin 4 =47V =38V

Table 5-13 DC voltages, Level detector, PM 9621.

Divider and Differential Stage Control

— Connect the oscilloscope to IC2 pins 6 and 7.

— Check that the amplitude is 800 mVp-p and that the pe-
riod time is 2.56 us, (frequency 390 kHz). The DC level
is4.5V.

— Connect the oscilloscope to TS3;b and TS4;b.

— Check that the amplitude is 800 mVp-p and that the pe-
riod time is 2.56 us, (frequency 390 kHz). The DC level
is 3.8 V.

— Connect the oscilloscope to TS5;c and TS6;c.

— Check that the amplitude is 800 mVp-p and that the pe-
riod time is 2.56 us, (frequency 380 kHz). The DC level
is4.5V.

Signal Measurement

— Connect the signal generator to the HF input of the
counter.

— Connect the Y-input of the oscilloscope to TP3 and TP4
(GND).

— Connect the X-input of the oscilloscope to the horizontal
output of the generator.

— Set the frequency range of the generator to 70-
1300 MHz.

— Set the amplitude to -15 dBm, (40 mVRmS).

— Figure 5-23 shows the typical frequency curve of the
prescaler.

00mv-}

-200 mV- \ : —
-300 mV \: : ;
-400 mV: \

-500 mV

0 100 MHz 300 MHz 500 MHz 700 MHz 900MHz 1.1GHz 1.3 GHz
Frequency

Fig. 5-23 Typical Frequency Curve PM9621.
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® Prescaler 2.7 GHz, PM 9624

See Chapter 2, Performance Check, for verification.

Sensitivity
-10 dBm ;

w——

1 GHz 2 GHz 25GHz
Frequency

-50 dBm -
0

Fig. 5-24 Specified and typical sensitivity of in-
put C with option PM9624.

This prescaler cannot be repaired in a local workshop. It must
be sent to a Fluke/Philips Service Center, who will iransfer the
prescaler to the factory for repair.

e Prescaler 4.2 GHz, PM 9625B

See Chapter 2, Performance Check, for verification.

Sensitivity
-10 dBm;

-20 dBm: i '

-30 dBm§ \—l\/ / . '

-40 dBm ; ; !

-50 dBm’ ' '
50 dBmy, 1GHz 2GHz 8GHz 4GHz 5GHz

Frequency

Fig. 5-27 Specified and typical sensitivity of in-
put C with option PM 9625B.

This prescaler cannot be repaired in a local workshop. It must
be sent to a Fluke/Philips Service Center, who will transfer the
prescaler to the factory for repair.

e Prescaler 4.5 GHz, PM 9625

See Chapter 2, Performance Check, for verification.

Sensitivity

-10 dBm: : - ! : .
| : | | ;

-20 dBm: : ~‘ 1 ~ |7 |
(i

-30 dBmf \/ :
—

-40 dBm

-50 dBm, 1GHz 2GHz B3GHz 4GHz 5GHz

Frequency

Fig. 5-25 Specified and typical sensitivity of in-
put C with option PM 9625.

This prescaler cannot be repaired in a local workshop. It must

be sent to a Fluke/Philips Service Center, who will transfer the
prescaler to the factory for repair.
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G PIB-interface and Analog ouiput
(Functional Level 10)

GPIB bus

Fig. 5-26 Component layout, GPIB interface.

— Set the oscilloscope to 2 V/div and 10 ms/div.

— Run the Analog out 1 test, Test 9.

The puController generates a PWM signal with a variable duty

cycle. This PWW signal is converted by IC101 to a sawtooth

signal of approximately 20 Hz. IC103 makes a DC voltage in
the range 010 4.98 V of the sawtooth and feeds it to the analog
output on the GPIB interface.

Trace the signal from 1C104 pin 39 on the main board to ANA-

LOG OUT, BU102 at the rear panel.

— Use P11 on the main board to trigger the oscilloscope.

— Run the ANALOG OUT 2 test, Test 10.

— The analog output now outputs a DC voltage that can be
controlled by pressing the UP/DOWN keys.

O=minvalue=0V

249 = max value = 4.98 V

- Connect an IBM PC or compatible, equipped with a PM
2201 GPIB interface and its software, o the interface in
the counter.

— Insert the floppy disc containing the test program service
tool. This test program is included in Service Kit 5322
310 10546.

— Change to the drive where the test floppy is inserted.

~ Type PM 9626 and press enter to start to program.

All instructions needed to run the program are supplied by the

program itself.

NOTE: This test program does not test the analog output.

If you find any fault, continue with traditional troubleshooting
techniques and replace defective circuits. See also Chapter 4,
Circuit Descriptions, GPIB-Interface, PM 9626.



Safety Inspection and Test
After Repair

General Directives

After repair in the primary circuits, make sure that you have
not reduced the creepage distances and clearances.

Before soldering, component pins must be bent on the solder
side of the board. Replace insulating guards and plates.

Safely Components

Components in the primary circuits are important to the safety
of the instrument and may only be replaced by components
obtained from your local Philips or Fluke organization.

Check the Protective Ground GConnec-
tion

Visually check the correct connection and condition and
measure the resistance between the protective lead at the
plug and the cabinet. The resistance must not be more than
0.5Q. During measurement, the power cord should be moved.
Any variations in resistance shows a defect.
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Chapter 6

Calibration
Adjustments



Introduction

Required Test Equipment

Type Performance Philips Fluke
model No |model No.

2xDMM PM 2518 |77

DC source 5V PE 1536

LF-synthesizer 10 kHz/20 Vpp PM 5190

Counter PM 6669

Signal generator | 1300 MHz 6062A

Oscilloscope 50 MHz 2-channel | PM 3050

Probe 10:1 PM 8926

Terminator 50 11 W PM9585 Y9103

Attenuator 20 dB PM 9591 Y9102

Power splitter 50 Q/4W PM 9584

10 MHz reference |1x107 PM 9691

10 MHz reference |1x10° HP105*

BNC-BNC cables

Screwdriver s

Table 6-1

* For adjustment of PM9690 and PM 9691 Oven Oscillators
only.

Preparation

WARNING: Live parts and accessible terminals
which can be dangerous to life are always
exposed inside the unit when it is con-
nected to the line power. Use extreme
caution when handling, testing, or adjust-
ing the counter.

Before beginning the calibration adjustments, power up the in-
strument and leave it on for at least 30 minutes to let it reach
normal operating temperature.

Power Supply

NOTE: The new Power Supply are described in the Appendix
chapter at page Table 9-2.

e Setup

— Remove the protective cover above the power module.

6-2 Introduction

WARNING: The heat sink inside the power
module is connected to the line power.

— Connect the counter to the line power.
— Switch on the counter.
— Press PRESET, then press ENTER.

TP23, +5
P20,-5.2 '

Fig. 6-1 Test points and trimmer for the Power
Supply.

Adjustment

— Connect the DMM to test points TP15=+5 and
TP100=GND.

— Adjust the +5V trim potentiometer inside the power mod-
ule until the DMM reads +5.10 0.01 V.

— Check that the voltage at the test points TP23=+5 and
TP100=GND is +5.06 +0.03 V.

— Check that the unregulated voltage from the power mod-
ule at test points TP16=+15 and TP100=GND is about
+18 V.

— Check that the unregulated voltage from the power mod-
ule at test points TP17=-7 and TP100=GND is about —
8V.

- Reinstall the protective cover onto the power module.



Input Amplifier

e Setup

— Remove the screen shield before performing any adjust-
ments in the input amplifier.
s i

Sense

o ]

TLBTLAA B

oftsetA| RofisetB

HLinA HLinB

Input Amplifier

x18 2
) x10 A ) x10B

Fig. 6-2 Test points and trimmers for the Input
amplifiers.

Step Answer

e Setup

Connect the counter to the line power.
— Switch on the counter.

Press PRESET, then press ENTER.

Counter Function| TIME A/B

Input A+B|50 Q/DC/Manual trigger level

Attenuation|1x

LF-synthe- Amplitude|19 Vpp*
sizer Frequency|500 Hz square wave
Oscilloscope Time|200 ps/div.

Setting: A1 V/div.,50 Q,DC

Setting: B|50 mV/div. (10:1 probe),DC
Table 6-2

* The mentioned output amplitude is the set amplitude, and it
is only valid for an open output of the synthesizer.

Connect the LF synthesizer to the A input of the counter
(B input) via the power splitter.

Connect the other output from the power splitter to chan-
nel A of the oscilloscope.

Use the probe to connect channel B of the oscilloscope
to test point A (B) near IC101 in the input amplifier.

Adjustment

x1 Attenuator

LF Compensation

Adjust C1001=X1 A (C1013=X1 B) until both signals on
the screen look as alike as possible, without any over-
shoots or undershoots.

Tilt adjustment

Change the timebase to 100 ps/div.

Adjust R1028=LIN A (R1058=LIN B) until both signals
look as alike as possible.

x10 Attenuator
e Setup
Counter Function|TIME A/B

Input A+B|50 Q/DC/Manual trigger level
Attenuation|10X

Oscilloscope Amplitude |50 mV/div on channel B (10:1
probe)

Time|200 ps/div

Table 6-3

— Adjust C1144=X10 A (C1142=X10 B) until both signals
on the screen look as alike as possible, without any
overshoots or undershoots.

Trigger Levels

Setup

Connect the counter to the line power.
Switch on the counter.

Press PRESET, then press ENTER.
Disconnect all input signals to the counter.

Counter Function| TIME A/B
Input A+B|1 MQ/DC/Manual trigger levels
Attenuation|{1X

Table 6-4

Input Amplifier 6-3



e Zero levels

Channel A

— Connect the DMM to test points TP10=TL A and
GND=screen.

— Adjust R1228=ZERO A until the DMM reads
0.0 £0.5 mV.

Channel B

— Connect the DMM to test points TP11=TL B and
GND=screen.

— Adjust R1231=ZERO B until the DMM reads
0.0 £0.5 mV.

Common

Select COMMON.

Connect the DMM to test points TP11=TL B and

GND=screen.

Adjust R1214=COM ZERO B until the DMM reads

0.0 0.5 mV.

e Full scale

o Setup

~— Connect the counter to the line power.

— Switch on the counter.

— Press PRESET, then press ENTER.

Counter Function|TIME A/B

Input A+B|1MQ/DC/Manual trigger levels

DC source Amplitude [4.90 0.1 V.

Table 6-5

Channel A

— Connect a stable DC voltage to the A input of the counter.

- Connect a DMM to the A input of the counter.

— Connect a second DMM to test points TP10=TL A and A
near IC101.

— Set the trigger level via SET A to the displayed value
+0.01 V on the first DMM.

- Adjust R1210=F.S.A until the second DMM reads
0.0 £0.5 mV.

Channel B

— Connect a stable DC voltage to the B input of the counter.

— Connect a DMM to the B input of the counter.

— Connect a second DMM to test points TP11=TL B and B
near IC101.

— Set the trigger level via SET B to the displayed value
+0.01 V on the first DMM.

— Adjust R1207=F.S.B until the second DMM reads
0.0 £0.5 mV.

Common

— Connect a stable DC-voltage to the A input of the counter.

— Connect a DMM tio the A input of the counter.

— Select COMMON.

~ Connect the second DMM to test points TP11=TL B and
B near IC101.

— Set the trigger level via SET B to the displayed value
+0.01 V of the first DMM.

— Adjust R1215=COM F.S.B until the second DMM reads
0.0 £0.5 mV.

6-4 Input Amplifier

Sensitivity and Offset

o Setup

— Connect the counter to the line power.
Switch on the counter.

Press PRESET, the press ENTER.

Counter Function| TIME A/B
Input A+B|50 Q/AC/Manual trigger levels

Table 6-6

e Sensitivity

NOTE: On most instruments, R1295 is not installed and con-
sequently, this step can be skipped.

Measure the DC voltage between IC101 pin 15 and

GND=screen.

— Measure the DC voltage between IC101 pin 17 and

GND=screen.

Adjust R1295=SENSE until the DMM reads the same

value £0.5 mV as the first measurement.

e Offset
e Setup
Counter Function| TIME A/B
Input A+B|50 Q/AC/Manual trigger levels
LF synthe- Amplitude 0.6 Vpp*
sizer Frequency| 10 kHz sinus wave
Oscilloscope Amplitude | 500 mV/div (10:1 probe)
Coupling|AC

Time|10 ps/div

Table 6-7

* The mentioned output amplitude is the set amplitude, and it

is only valid for an open output of the synthesizer.

— Connect the LF-synthesizer via a 20 dB attenuator to the
A input (B input) of the counter.

— Use the probe to connect the oscilloscope to the test
points AU (BU) near IC120 and GND.

— Adjust R1015=0FFS A (R1045=0FFS B) until the duty
factor is exactly 0.5.

Note: Reinstall the screen shield after making these adjust-
ments.



Reference Oscillator

[BU105_

Fig. 6-3 Trimmers for the reference oscillator fre-
quency. ‘

NOTE: The standard oscillator i$ always mounted in the unit
and must be adjusted even if an optional oscillator is
installed. Always set the Jumpers JP14 to the STD
position to avoid interference between the two oscil-
lators.

Standard Oscillator

Setup

Connect the counter to the line power.

Switch on the counter.

Press PRESET, the press ENTER.

Connect the 10 MHz reference to the A input of the

counter.
The adjusiment should preferably be made at an ambient tem-

perature of +23°C.

o Adjustment
— Adjust C1073=STD OSC ADJ until the counter reads
10 MHz +5 Hz.
NOTE: Move the two jumpers JP14 back to position OPT if an
optional oscillator is installed.

Optional TCX0, PM 9678B

Setup

Connect the counter to the line power.

Switch on the counter.

Press PRESET, then press ENTER.

Connect the 10 MHz reference to the A input of the
counter.

The adjustment should preferably be made at an ambient tem-
perature of +23°C.

|

1

e Adjustment
— Adjust the trim capacitor C1 on the optional oscillator un-
til the counter reads 10 MHz 1 Hz.

Optional Oven Oscillators, PM 9690
and PM 9691

Fig. 6-4 Trimmers for the reference oscillator fre-
quency.
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Setup

Connect the counter to the line power.
Switch on the counter.

Press PRESET, then press ENTER.

| Oscilloscope Time | 100ns/div. |

Table 6-8

The adjustment should preferably be made at an ambient tem-
perature of +23°C.

The oscillator must have been operating continuously for 48
hours before any adjustment is made.

Connect the 5 MHz reference signal of the HP105 to
EXT TRIG of the oscilloscope. '

Connect the 10 MHz out of the counter to the A-input of
the oscilloscope.

Adjustment

Adjust the FINE trimmer on the oscillator until the wave-

form moves with a velocity of a maximum of 1 div/10s

(0.1 Hz).

If the adjustment is too narrow, proceed as follows:

— Set the FINE trimmer fully clockwise.

— Remove the two screws holding the oscillators text plate.

— Use a pair of tweezers to remove the small plastic cylin-
der beneath the text plate.

— Connect an external counter to the 10 MHz OUT socket
of the counter to be adjusted.

— Adjust the COURSE trimmer until the display reads
10000003 Hz on the external counter.

— Adjust the FINE trimmer until the display reads
10000000 Hz on the external counter.

— Reinstall the plastic cylinder and the text plate to the os-
cillator.

— Adjust the FINE trimmer on the oscillator until the wave-

form moves with a velocity of a maximum of 1 div/10s

(0.1 Hz).

6-6 1.3 GHz HF-input, PM 9621

1.3 GHz HF-input, PM 9621

Fig. 6-5 Test points and trimmers for the
1.3 GHz HF-input.

NOTE: Before beginning any adjustments, the HF input must
have been in operation for at least one minute, to let
it reach normal operating temperature.

o Setup

Connect the counter to the line power.
Switch on the counter.

Press PRESET, then press ENTER.

Counter Input C| FREQ C

Signal gener- Frequency|900 +25 MHz
ator Amplitude|7.5 £0.5 mV RMS
Table 6-9

— Connect the signal generator to the HF-input.

e Adjustment

Turn the potentiometer R30 fully counterclockwise.
Check that the GATE indicator stops blinking.

Turn R30 slowly clockwise until the GATE indicator
starts blinking.

The input frequency, 900 25 MHz will now be displayed.



2.7 GHz HF-input, PM 9624

R61

TP10
TPS

Fig. 6-6 Test points and trimmers for the
2.7 GHz HF-input.

NOTE: Before beginning any adjustments, the HF input must
have been in operation for at least one minute, to let
it reach normal operating temperature.

Setup

Connect the counter to the line power.
Switch on the counter.

Press PRESET, then press ENTER.
Connect the signal generator to the HF-input.

Counter Input C|FREQ C

Signal gener- Frequency|1000 +25 MHz
ator Amplitude|5.9 £0.5 mV RMS
Table 6-10

o Adjustment

— Turn the potentiometer R61 fully counterclockwise.
Check that the GATE indicator stops blinking.

Turn R61 slowly clockwise until the GATE indicator
starts blinking.

The input frequency, 1000 225 MHz shall now be displayed.

4.2 GHz HF-input, PM 9625B

It is not possible to make any adjustments to the PM 9625B.

Therefore, if you suspect any faults, we recommend you to
send the unit to the factory for repair.

Contact your local Philips or FLUKE service center.

To verify the 4.2 GHz HF input a sweep frequency synthe-
sizer, (Wiltron 6717B-20) is needed.

4.5 GHz HF-input, PM 9625

It is not possible to make any adjustments to the PM 9625.

Therefore, if you suspect any faults, we recommend you to
send the unit to the factory for repair.

Contact your local Philips or FLUKE service center.

To verify the 4.5 GHz HF input a sweep frequency synthe-
sizer, (Wiltron 6717B-20) is needed.

2.7 GHz HF-input, PM 9624 6-7



GPIB Interface, PM 9626

GPIB bus

IC101

Fig. 6-7 Trimmers for the GPIB interface.

6-8 GPIB Interface, PM 9626

e Setup

Connect the counter to the line power.
Switch on the counter.

Press PRESET, then press ENTER.

Counter Input A[50 Q/AC/Manual trigger levels
LF synthe- Amplitude |1 Vpp*

sizer Frequency|1000.01 Hz square wave
Table 6-11

* The output amplitude mentioned is the set amplitude; it is
only valid for an open output of the synthesizer.
~ Connect the DMM to the BNC output of the analog oui-
put.
— Activate the analog output.
— Select AUX MENU.
— Press SELECT/SET until the display reads ANALOG
OUT.
Press ENTER.
Press SELECT/SET to select ON.
Press ENTER.
— Type 0.001 ENTER via the keyboard.
— Connect the LF synthesizer to the A input of the counter.
The counter should read 1000.0xxxxx Hz.
— Adjust the trimmer ZERO (see figure 6-7) until the output
voltage is 0 V +1 mV.
— Set the LF synthesizer to 999.90 Hz/1 Vpp square wave.
The counter should read 999.9xxxxx Hz.
— Adjust the trimmer FULL SCALE (see figure 6-7) until
the output voltage is 4.980 V £3 mV.
— Set the LF synthesizer to 100.01 Hz/1 Vpp square wave.
The counter should read 100.0xxxxxx Hz.
— Check that the output voltage is 500 mV +5 mV.
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Introduction

Standard Parts

Electrical and mechanical replacement parts can be ob-
tained through your local Philips or Fiuke organization or
representative. However, many of the standard compo-
nents can be obtained from other local suppliers. Before
purchasing or ordering replacements parts, check the
parts list for value, tolerance, rating, and description.

If the value of the physical component differs from what is
described in the parts list, you should always replace the
part with the same value as originally mounted.

Special Parts
In addition to standard electronic components, the follow-
ing special components are used:

— Components that are manufactured or selected by
Philips to meet specific performance requirements.

~ Components that are important for the safety of the
instrument.

Both type of components may be replaced only by com-
ponents obtained through your local Philips or Fluke or-
ganization.
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7-2 Replacement Parts, Introduction

NOTE: Physical size and shape of a component
may affect the performance of the instru-
ment, particularly at high frequencies.
Always use direct replacements unless it
is known that a substitute will not degrade
the performance of the instrument.

The abovementioned parts are ‘Recommended Replace-
ment Parts’ and are marked with an ‘R’ in the ¥ column
of the parts list. '

Componenets marked with a ‘P’ in the ¥¢ column are ‘Pro-
duction items’ not kept in replacement parts stock. These
items can be ordered, but the delivery time is longer than
for normal replacement parts.

NOTE: The new Power Supply are described in the Ap-
pendix chapter at page Table 9-3.
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Mechanical Parts

Pos Description Part Number % Pos Description Part Number 7%
Senice kit 532031010546 P 53 Bracket, 5324011142 R
First Aid kit 53231010547 P 5 Spiing 52240264745 R
Jumper comnector, 2 pin 53226350101 P 56 Rubber Foot, SJ5018 BLACK 5322 462 44434
10 Pea 1, Mein board 53221870108 P 58 Tilling support 5224011138 R
12 Fea2 , Dispiay 53221870109 P () Comnector, KC7935 5322 267 10004
18 Textplate kit, PM 6680 532 45610016 R 63 Connector, Coaxial 532226510264 R
18 Texiplate kit, PM 66808 5324561028 R & Sdldering Tag, 0, 9.6X15H5 MS FS 5302 29030318
20 Rubber keypad 5322768089 R 6 Toroid Core, 30nH, ROCY/6/34C65 IOLET 532282610545 P
2 Cover & Frort pand, grey 53244792194 P 68 Bottom shigld, for input arplifier 530244791829 P
P Rear Plate, 532 44791929 P 7 Battery, 3V, BRRO32-1HM 180méh 53213810412 P
<) Mourtting profile 5246060642 P & Line power filter, 1A, FS3514-1/07 5302 121 42352
38 Shield Cover, 53244791981 P 0 Pea guide, for prescaler 5222401 11347 P
3 Shield cover, to input anrplifier 532 4R 5M59 P 100 Washer, 40X10X2 PAG6 50253282364 P
50 Rear foct, grey B4R 4719 R 12 Washer, 9.5X13X23 480253210222 P
52 Bottom Foot, M-90 B2 42454 R 104 Bre Flate, 0, 254X254 52246682868 P
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Pos Description Part Number
109 HIGH VOLTAGE WARNING label 5322 456 90366
110 Insulate Plate 5322 466 61932
120 Shield, front 5322 462 50466
122 Shield, 5322 466 62077
150 Screw, MRT-KOVE 3X06 STFZ 4822502 11658
152 Screw, MRT-KOVB! 3X08 STFZ 4822502 11660
156 Screw, MRT-KOVE! 4X16 STFZ 5322 52 13550
160 Screw, 0, MFT-TT 3X08 STFZB TX 482402 11713
161 Screw, MEXTT 3X08 ST FZ PCZ 5322 502 12003
164 Screw, MFT-TT 4X12 STFZB TX 5322 50 13553
166 Screw, 0, MRT-TT 3X08 STFZB X 4822 502 11691
168 Screw, MRT-TT 4X16 STFZB TX 5322 502 13552
172 Screw, MFT 4X10STFZB TX 5322 502 13641
176 Screw, RTK-KO ST35X10 STFRZ 5322 502 13841
180 Spring Washer, KBA 3.2 STFZ DIN137 482253080173
182 Spring Washer, KBA 4.3 ST FZ DIN137 4822 530 80076
184 Lock Washer, YT4.3 ST FZ DING798A 4822 530 80083

-
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Pos  Description Part Number
190 Nut, MBM 04 ST FZB 4822 505 10826
20 Receptacie, 0, 1408252 28)08 5322 268 10275
201 Protect Sleeve, 28mm, N 94610 532 21 40117
2@ Cable Qiip, redl, SRB-2.5T-M¢4 5322 358 50107
28 Fxf Tube, 3B 4.3X2 L=7.2 4822 526 10097
GREEN/YELLOW

115+5

P14 P15
BROWN BLUE
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Main Board

Pos  Description Part Number 3¢ Pos  Description Part Nuirber 3¢
BT Battery, 3V, BR20B2-HM  180MAH 53213810412 P C1011  Capacitor, 100F, 20%50V X7R 0805 5322 12234098
BUI0B  Connector, 40pin, LOWPROFILE HEADER 5322 265 41051 Ci013  Capacitor, 180F, 2.0-18PF 300V 5322 125 50061
BUIO4  Cable assy, 53232160669 R Ci014  Capacitor, 47pF, 5% 50V NPO 0805 5302 122 30452
BUI05  Connector, 10pin, 22082101 4080-10A 5322 265 64028 Ci015  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34098
BUI06  Connector Coax, 0, KC-79-302-MO6 5322 266 10081 C1016  Capacitor, 1nF, 20%50V X7R 0805 532 122 34123
BUIO7  Connector, 16pin, TVMH-108-01-L-DW 5322 265 41013 C1017  Capacitor, 10nF, 20%50V X7R 0805 5322 12234008
BUIB  Connector, KC-79-35 5322 267 10004 C1018  Capacitor, 15nF, 10%400V 4X10.5 3V 5322 121 42351
BUI9  Connector, KC-79-36 5322 267 10004 C1020  Capacitor, 10pF, 5% 50V NPO 0805 5322 122 32448
BUT10  Connecior, KC-79-35 5322 267 10004 Ci022  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
BUTT1  Connector, 5pin, 334 09022 05 530 5302 265 41049 Cl023  Capecitor, 10nF, 20% 50V X7R 0805 5322 12234008
BUT13  Connector, 20pin, LOWPROFILE HEADER 5322 265 51296 Cie4  Capacitor, 10nF, 20% 50V X7R 0805 5322 12234088
CI001  Capaitor, 18pF, 2.0-18FF 300V 5302 125 50051 Cl25  Capacitor, 10nF, 20% 50V X7R 0805 532 12234088
CI008  Capaxitor, 10nF, 20% 50V X7R 0805 5322 122 34098 Cl27  Capacitor, 10nF, 20% 50V X7R 0805 5322 12234008
Cl1004  Cepaxitor, InF, 20% 50V X7R 0805 532 122 34123 Cl29  Capadior, 22F, 20%63V32X16 MOLD 5322124 10685
C1005  Caparitor, 10nF, 20%50V X7R 0805 5302 122 34008 C1080  Capacitor, 10nF, 20% 50V X7R 0805 5322 12234088
C1006  Capaxitor, 15rF, 10% 400V 4X10.53M 5322 121 42351 C1081  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34088
C1008  Capaitor, 10pF, 5% 50V NPO 0805 5322 122 M8 Ci082  Capaditor, 10nF, 20%50V X7R 0805 5302 12234008
C1010  Cepaitor, 10rF, 20% 50V X7R 0805 5302 122 34008 Capacitor, 10nF, 20% 50V X7R 0805 5322 12234098
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7-6 Replacement Parts, Main Board

Pos  Description Part Number 3¢ Pos  Description Part Number ¥t
Cl085  Capecitor, 221F, 0%6.3V32X1.6MOLD 5322 124 10685 CH11  Copadtor, 1501F, SMG20% 400V 22X40 5322 124 23404
Cl086  Capasitor, 8.2pF, +025PF 500V NPO2M 482212231194 CH12  Capaitor, 33uF, 20% 40V RADIAL 2M 4822 124 40743
Cl087  Capacitor, 8.2pF, +025PF 500V NPO2M 4822 12231194 Ci113  Capadior, 22rF, PVE2BOVIMZZOMRDA 5322 121 43756
Cl088  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 CH114  Copadtor, 22rF, PVEZBOMAGZZOMRY 5322 121 43756
Clo#1  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 CH15  Capaxitor, 33uF,20% 40V RADIAL 2M 4822 124 40743
Ci042  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 Ci116  Capaditor, 10nF, 20% 50V X7R 0805 532 122 34008
Cl045  Capacitor, 100nF, 10% 63V X7R 1206 4822 122 3349 Ci117  Capadtor, 10nF, 20% 50V X7R 0806 532 122 34098
Cl046  Capacitor, 100F, 10% 63V X7R 1206 4822 122 3349% Cl118  Capadtor, 10nF, 20% 50V X7R 0806 5322 122 34008
Cl049  Capacitor, 10nF, 20% 50V X7R 0805 5322 12234008 CI119  Capadtor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1080  Capacitor, 10nF, 20% 50V X7R 0805 5322 12234098 CH20  Capaditor, 33uF, 20% 40V RADIAL 2M 4822 124 40743
C1051  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 Ci121  Capaditor, 33uF,20% 40V RADIAL 2M 4822 124 40743
Ci052  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34098 Cl23  Capadtor, 10uF,20% 50V RADIAL 2M 482 124 40435
C1053  Cepaiior, 10rF, 20750V X7R 0805 532212234008 Ci126  Capacitor, 68uF,20% 16V 6.0X32MOLD 5322 124 10687
Ci054  Cepacitor, 10, 20%50V X7R 0605 552212234008 Cl127  Capadtor, 4700F, 2% 50V X7R 2220 532 122 30446
C1055  Cepactior, 10nF, 207 5OV X7R 0605 5622112234006 Cl28  Copaditor, 15.F,20%63V60X32MOLD 5322 124 10684
C1056  Capacitor, 10nF, 20% 80V X7R 0805 5322122 34008 Cl120  Capadtor, 150F,20%6.3V60X32MOLD 5322 124 10684
C1067  Cepacitor, 10nF, 20% 50V X7R 0805 532212234008 CI130  Capator, 10nF, 20% 50V X7R 0806 5322 122 34008
C1088  Cepacitor, 10rF, 207 SV X7R 0805 5622122 34088 CH31  Capaditor, 10nF, 20%50V X7R 0806 5302 122 34008
CI0B0  Capeditor, 22uF, 20%6.3V 32X1.6MOLD 5322124 10685 %5 Copeior, 100F, 10763V X7R 1206 4809 122 UGB
C1061  Caparitor, 10nF, 20% 50V X7R 0805 532212234008 CH%  Cepadtor, 10nF, 20% 50V X7R 0805 5322 122 34098
€062 Cepacitor, 10nF, 20% 50V X7R 0805 532212234008 Cli87  Capacitor, 100F,20% 50V RADIAL 2M 4822 124 40435
C1063  Capacitor, 82pF, 5% 50V NFO 0805 4822122 30515 3B Copanior, Z20uF 20% 25V RADIAL 2V 4622 124 40208
Ci064  Capacitor, 820F, 5% 50V NFO 0805 482212233515 CHD  Coprcion 2200F, 20% 25V RADIAL AV 4822 124 40200
C1085  Cepecitor, 220F, 5% SOV NFD 0805 5822 122 268 Ci140  Capaditor, 10F, 20%50V X7R 0806 5322 122 34008
Cl067  Capecitor, 6.81F,20% 16V 6.0X32MOLD 532212410687 Clia1  Capacion 10rF 2050V X7R 65 2n 129 008
C1088  Capacitor, 681F,20% 16V 60X32MOLD 5322 124 10687 Ol Coperi, 16gF 20187 00V 5202 195 50061
Cl0B0  Capaditor, 1nF, 20% 50V X7R 0805 52212234123 G148 Copecitor, 10 20% 50V XIR 0805 520 192 31098
CIO70  Capacitor, 1nF, 20% 50V X7R 0805 5322 122 34123 Cli44  Copesiter 185F. 20-48FF 200V 532 195 50051
Clo71  Capacitor, 1nF, 20% 50V X7R 0805 5322122 34123 Cld5  Copecitr, 10rF. 20%50V XTR GB05 532 192 34008
C1072 Cepacitor, 1nF, 20% 50V X7R 0805 S821234123 Ci146  Capacitor, 10nF, 20%50V X7R 0805 5322 122 34098
CI073  Capacitor, 18pF, 2.0-18PF 300V 5322 125 50051 Cl147  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
CI075  Capecior, 220pF, 10% 100V, PM6680B 482212230094 Ciid8  Copastor, 10rF, 250V XIR 0605 5202 122 34008
Cl076  Cepacitor, 150F, 20%6.3V 6062 MOLD 5322 124 10684 Cl1d9  Copecitor, 10nF. 20% 50V XTR 0605 S0 192 534008
C1077 Cepecitor, 220pF, 10% 100V, PM6680B 482212230004 CI150  Capadtor, 10nF, 20°%50V X7R 0806 5322 122 34008
C1078  Cepacitor, nF, 20% 50V X7R 0805 H2123123 CI151  Cepacitor, 10nF, 20% 50V X7R 0805 532 122 34008
C107  Cepecitor, 10pF, 5% 50V NFD 0805 5822 122 32448 Cl1&2  Capaxitor, 10nF, 20%50V X7R' 0805 5322 122 34008
C1080 Cepeclior, 220pF; 5% 50V NFO 0605 4622122 33575 Cl153  Capaitor, 10rF, 20%50V X7R 0805 5322 12234098
C1081  Capecitor, 10pF, 5% 50V NFO 0805 5302122 32448 G154 Capaitor, 10nF, 20750V XIR 005 5302 122 31008
_C1082  Cepacitor, 220pF, 5% 50V NFO 0805 4822122 33575 Ci15%5  Capacitor, 10rF, 20%50V X7R 0805 5322 122 34008
C1083  Capecitor, 100F, 10% 63V X7R 1206 4822122 3349% CHS  Copasitor, 10rF. 20%50V X7 0BO5 52 19234008
C1084  Capacitor, 220pF, 5% 50V NFO 0805 4822 122 33575 Cl157  Cepaxitor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1085  Capecitor, 220pF, 5% 50V NFO 0805 482212233575 CI158  Copaditor, 10nF, 20%50V X7R 0805 5322 122 34008
C1085  Capecitor, 10nF, 20% 50V X7R 0805 5322 122 34008 CHEO  Capaitor, 1pF, 57%50V NFO 0806 5500 190 347
C1067. Cepacitor, 10nF, 20% 50V X7R 0805 5622112234096 C1160  Capadtor, 10rF, 20% 50V X7R 0806 532 122 34008
C1089  Cepacitor, 10nF, 20% 50V X7R 0605 5822122 34098 Clie2  Cepasitor, 1pF, 5%50V NFO 0805 5322 122 3047
C10%0 - Cepeditor, 10nF, 20% 50V X7R 0805 56221122 34008 C1163  Capaxitor, 10rF, 20%50V X7R 0805 5322 12234098
G091 Capacitor, 10nF, 20% 50V X7R 0806 5322 12234008 Cl164  Capaditor, 10nF, 20%50V X7R 0805 532 122 34008
C1082  Capecitor, 10nF, 20% 50V X7R 0805 532212234008 CI165  Copacitor, 100nF, 10% 63V XTR 1206 4822 122 33496
C10968  Cepacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 Ci166  Capaxitor, 10nF, 20%50V X7R 0805 522 122 34008
C1096  Gepacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 Ci167  Capadtor, 100nF, 10% 63V X7R 1206 4822 122 33496
C1097  Capacitor, 10rF, 20% 50V X7R 0805 5322 12234008 CHES  Capeitor, 10rF, 20750V X7R 0606 5009 192 34008
C1101  Capacitor, 100F, 10% 63V X7R 1206 4822122 3349% CHEY  Capeitor, 10nF, 207650V X7R 0605 5202 122 34008
C1102  Cepecitor, 10rF, 20% 50V X7R 0805 5822112234098 CH70  Copaditor, 15)F,20%6.3V 6.0X32MOLD 5322 124 10684
C1108  Capecitor, 10nF, 20% 50V X7R 0805 5322 12234098 CHTI  Copecitor, 2200F, 550V PO, PGB0 4622 122 30675
C1104  Capacitor, 10nF, 20% 50V X7R 0805 5322 12234098 72 Copecitor, 2200F, 5,50V NFO, PMGGB0 4622 122 30575
C1105  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34098 78 Coparior, 10, 20% 50V XIR 0EC5 5202 192 31098
C1108  Cepecitor, 10nF, 20% 50V X7R 0805 5322122 34098 Cl174  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1109  Capacitor, 681F,20% 6.3V SOLUDAL 5322 12410455 CH75  Copediton, 10nF. 20% 50V XTR 0605 5302 122 34008
C1110  Capacitor, 100F, 20% 50V X7R 0806 5322 122 34008 CH76  Cepaitor, 10nF, 207% 50V XIR 0805 520 122 34008



Pos  Description Part Number ¥t
C1177  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
Cl178  Capaditor, 10rF, 20% 50V X7R 0805 5322 122 34008
C1179  Capaditor, 10nF, 20% 50V X7R 0806 5322 122 34008
C1180  Capaditor, 33uF,20% 40V RADIAL 2M 4802 124 40743
Cl181  Cepaditor, 100nF, 10%63V X7R 1206 4822 122 33496
Cl1182  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
CH83  Capasitor, 33uF, 20% 40V RADIAL 2M 4822 124 40743
Cl18  Copaditor, 150F,20%63V60X32MOLD 5322 124 10684
Cl185  Capaitor, 10nF, 20% 50V X7R 0805 5322 122 34008
C118  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1187  Gopaitor, 10nF, 20% 50V X7R 0805 5322 122 34008
Ci188  Capaditor, 10nF, 207% 50V X7R 0805 5322 122 34008
CH89  Capadior, 10nF, 20°%50V X7R 0805 5322 122 34008
C1190  Cepaditor, 10nF, 20% 50V X7R 0305 5322 122 34008
Cl191  Capaditor, 10rF, 20% 50V X7R 0805 5322 122 34008
G195  Capaditor, 10nF, 207 50V X7R 0805 5322 122 34098
C1197  Copaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
CH98  Capaditor, 100nF, 10%63V X7R 1206 4820 122 3496
Ci199  Capadtor, 100nF, 10263V X7R 1206 4820 122 3496
Cl200  Capaditor, 100nF, 10%63V X7R 1206 4822 122 3496
Cl201  Capaditor, 100nF, 10%63V X7R 1206 4822 122 33496
Cl202  Cepaditor, 15uF, 20%63V60X32MOLD 5322 124 10684
C1313  Cepaditor, 15uF,207%6.3V60X32MOLD 5322 124 10684
Cl314  Copaditor, 150F,20%63V60X32MOLD 5322 124 10684
C1315  Capaditor, 100nF, 10%63V X7R 1206 4802 122 33496
C1320  Capasitor, 100nF, 20% 250V 5322 121 44302
Cl321  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
Ci323  Copator, 10nF, 20% 50V X7R 0805 5322 122 34098
Ci324  Capadtor, 10nF, 20% 50V X7R 0805 5322 122 34098
Ci325  Capadtor, 10nF, 20% 50V X7R 0805 5322 122 34098
Ci326  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1327  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1328  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1329  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1330  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1331  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1322  Copaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1333  Capaitor, 10nF, 20% 50V X7R 0805 5322 122 34008
Ci334  Capadtor, 10nF, 20% 50V X7R 0805 5322 122 34008
C13%  Capadtor, 10nF, %50V X7R 0805 5322 122 34008
Cl342  Capaditor, 100nF, 10% 63V X7R 1206 4802 122 33196
C1350  Capadtor, 10nF, 20%50V X7R 0805 5322 122 34008
C1351  Capaditor, 10nF, 20% 50V X7R 0305 5322 122 34098
C1352  Capaditor, 10nF, X% 50V X7R 0805 532 122 34098
C1353  Capaditor, 10nF, 20% 50V X7R 0805 5302 122 34008
Cl354  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
Ci355  Capadtor, 10nF, 20% 50V X7R 0805 5322 122 34008
Ci356  Capaitor, 10nF, 20% 50V X7R 0805 5322 122 34098
Ci357  Capadtor, 10rF, 20%50V X7R 0805 5322 122 34098
Ci358  Capaitor, 10nF, 20% 50V X7R 0805 5302 122 34008
C1350  Caparitor, 10nF, 20% 50V X7R 0805 5302 122 34098
C1360  Capaditor, 10nF, 20% 50V X7R 0805 5302 122 34098
C1361  Caparitor, 10nF, 20% 50V X7R 0805 5302 122 34098
C1362  Capaditor, 2200F, 5% 50V NP0 0805 4822 122 3575
C1363  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1366  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34098
C1360  Capadtor, 10nF, 20% 50V X7R 0805 5322 122 34098
CI370  Capadtor, 10nF, 20%50V X7R 0805 5322 122 34098
Ci371  Capadtor, 10nF, 20%50V X7R 0805 5322 122 34098

Pos Description Part Nummber
Ci372  Capaditor, 1000F, 10% 63V X7R 1206 4822 122 33496
C1373  Capaditor, 100nF, 10963V X7R 1206 4802 122 33496
C1374  Capaditor, IriF, 20% 50V X7R 0805 530212234123
C1375  Capacitor, 100nF, 10% 63V X7R 1206 4802 122 334%
C1376  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1377  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1378  Capacitor, 100pF, 5% 50V NFO 0805 5322 122 32531
C1379  Capacitor, 100nF, 10% 63V X7R 1206 4802 122 33496
Ci380  Capaditor, 1000F, 5% 50V NFO 0805 532 122 32531
Ci381  Capaditor, 100F, 20% 50V X7R 0805 5322 122 34008
Ci3®2  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C1383  Capaditor, 47pF, 5% 50V NPO 0805 5322 122 30452
C1384  Capaditor, 104F, 20%25V SOLID AL 532124 21976
GRID  Diodke, 0.25A, BAV8S-2V0 4822 130 81424
GRI01  Diode, 0.25A, BAVBS-2V0 4822 130 81424
GRI2  Diode, 0.25A, BAVBS-2V0 4822 130 81424
GRIB  Diode, 0.25A, BAVBG-2V0 4822130 81424
GRI07  Diode, 0.25A BAWSS 70V SOT23 5322 130 30691
GR110  Diode, 0.25A BAWSG 70V SOT23 5322 130 30691
GR111  Diode, 0.25A BAWS6 70V SOT23 5322 130 30691
GR112  Diods, 0.25A BAWS6 70V SOT23 5322 130 30691
GR113  Diock, 0254 BAWSS 70V SOT23 5322 130 30691
GR114  Diode, 0254 BAWSS 70V SOT23 5322 130 30691
GR115  Diode, 0.25A BAWS6 70V SOT23 5322 130 30691
GR116  Diode, 0.25A BAWSG 70V SOT23 5322 130 30691
GR117  Dioce, 0250, BAWSS 70V SOT23 5322 130 30691
GR118  Diode, 0254 BAWSG 70V SOT23 5322 130 30691
GR119  Diode, 025 BAWSG 70V SOT23 5322 130 30691
GRI20  Diode, 0.25A BAWS6 70V SOT23 5322 130 30691
GR121  Diode, 0.1A, BATI8 35V 1PF SOT23 5322 130 32076
GR12  Diods, 0.1A, BATI8 35V 1PF SOT23 5322 130 32076
GRI23  Diode, 0.1A, BAT18 35V 1PF SOT23 5322 130 22076
GR124  Diode, 0.1A, BAT18 35V 1PF SOT23 5322 130 2076
GR125  Diode, 0.25A BAWS6 70V SOT23 5322 130 30691
GR126  Diode, 0.1A, BATI8 35V 1PF SOT23 5322 130 2076
GR1ZZ  Diode, 0.1A, BATI8 35V 1PF SOT23 5322 130 2076
GR128  Diock, 0.1A BAR42 30V SOT23 5322 130 80247
GRI2  Dioce, 0.1A, BAVED SoT3 5322 130 34337
GRI30  Diode, 0.1A, BAVEO SoT3 5322 130 34337
GRIZ3  Diode, 0.1A, BAVID SoT3 5322 130 34367
GRI®  Diode, 0.1A BAVID soT3 5322 130 34367
GRI40  Bridge Redifie, 2A, 2KBF08 800V 5302 130 50474
GRI42  Diode, 1A, INAOOZI200  DO4 482213031878
GR143  Diode, 0.25A BAWS6 70V SOT23 5322 130 30691
GR144  Diode, 0.254 B2VBS-2V0 482213081424
GR145 Diode, 0.25A BAWS6 70V SOT23 5322 130 30691
GRI46 Diode, 0.1A BARI2 30V SOT23 5322 130 80247
GR147  Dioce, 0.25A BAWS6 7OV SOT23 5322 130 30691
GR148  Diode, 0.1A BAVE SoT3 5322 130 4337
GR149  Diode, 0.1A, BAVE SOT23 5302 130 34337
GRI50  Diode, 0.1A, BAVED sOoT23 5322 130 34337
GRI51  Diode, 0.1A BAVEY SoT23 5302 130 34337
GRI®2  Diode, 0.1A BAVEY SoT23 5302 130 34367
ICI00 G, CA3140M 08 4822 209 62796
ICI01 G, ADOGESTBP  PLCC20 4822 209 62795
ICI02 G, CAB140M so8 4822 209 62796
ICI03  IC, PC74HC2IT  SOt4 5322 209 60437
ICI04  ICSocket, 68pd, 8215741 F PLCC 5322 255 40677
ICI04  IG P 5302 209 52203

x

P

Replacement Parts, Main Board 7-7



Pos Description Part Number ¥t
ICI05  IC, PC74HC573T  SO20 5322 209 60424
ICl07  IC PC74HCS73T  SO20 5322 200 60424
ICI09  IC, PC74HCOOT — SO14 5322209 71802
IC10 g 0, TL7770-50W 5322 208 30397
IC111 IC socket, 32pol, P/N 213-032-602 5322 255 41141
IC11 IC-PROM, PMB68O, (ind. in First Aid kit) 5322005111 R
IC111  Sarvice PROM (incl. in Servios kif) 53220052195 P
ICl112  IG PC74HC138T  SO16 5322 200 73178
ICH13  IC  64.00kbyte, TCEBB4AFL-15 S0P8 4822200 62804
ICl14  IC PC74HC32T 8014 4822 200 63475
IC115  IC, PC74HC574T  SCR0 4822 200 60451
IC116  IC, PC74HCS74T  SO20 4822 200 60451
IC117 I PC74HC574T  SO20 4822 209 60451
IC118  IC, PC74HCOPT SOt4 5322 200 71563
ICi19  ICLSI, 0Q504, (ind. in First Aid kit) 53220062844 R
IC120  IC Sodket, 6800, 8215741 F FLOG 5322 255 40677
IC120  ICLS), OQOS02, (ind. in First Aid kit) 53220062843 R
Ic121 loRef, 25V, MC1403U  DIL-8 5322 200 82864
IC122  IC, 8byte, PMPE2BHPC  PLOC20 4822 200 62803
IC123  IC NE5%D DUAL SO-8 532220971553
IC124  IC NE53DDUAL SO8 5322 200 71563
IC125  IC, PC74HC4353T SO0 4822 200 62805
IC126  IC, NE532D DUAL SO-8 53222090 71553
IC127  IC, NES3?DDUAL SO8 5322200 71553
IC128  IG HEF4013BT  SO14 5322 200 14477
IC120  Clarp, TO20 532401 11257 P
IC129  IG, 12V, UA7812UC 1A TO-220 5322200 86176
IC129  InsuatWasher, 15X22 CLIP  TOR20 532246661813 P
IC130 G 1.8A, LMBI7T  TO-220 4822 200 80591
IC131 Clarmp, TC220 532401 11257 P
IC131 IC, 1.5A LM337T  TO220 5322200 81236
Ic131 Insulat Washer, 15X22 CLIP  TO220 53246661813 P
IC1Z2  IC, GXB10116P 5322 200 86441
IC133  IC, NE532D DUAL SO'8 5322 209 71553

KT4 Crystal, 10MHz, HC49U 532224274372 R
Lo Choke, 220H, 10% NL453232T-221K 5322157 61918

100 Choke, 33H, TSLOBO7-330K1R2 5322 157 53568

101 Choke, 33H, TSLO807-330K1R2 5322 157 53568

Lio2 Choke, TH, 105 MLF3216D1 0K 5322 157 62565
L104 Choke, 800, 452 3.5X6VIVI BANDAD 5322 157 61928

1105 Choke, 80Q, 452 3.5X6\VIVI BANDAD 5322 157 61928

L1 Choke, 33H, TSL0807-330K1R2 5322 157 53568

L12 Choke, 10H, TSL1110-100MBRR2 5322 157 52513

L3 Choke, 10H, TSL1110-100MBR2 5322 157 52513

L14 Choke, 33H, TSL0807-330K1R2 5322 157 53568

L15 Choke, 33H, TSL0807-330K1R2 5322 157 53568

L16 Choke, 800, 452 3.5X6MM BANDAD 5322157 61928

L17 Choke, 8002, 452 3.5X6MMV BANDAD 5322 157 61928

118 Choks, 80Q2, 452 3.5X6MM BANDAD 5322 157 61928
R1000  Resistor, 3.9k, 1% 1/8W 100PPM 1206 5322 116 80443
R1001  Resistor, 100k2, 1% 1/8W100PPM1206 532211680420
RI02  Resistor, 4702, 1% 1/8W 100PPM 1206 532211680447
R1008 - Resistor, 220k, 1% 1/8W100PPM 1206 5322116 804%
R1004  Resistor, 220k, 1% 1/8W100PPM 1206 5322116 804%
R1006  Resistor, 470k, 1% 1/8W 100PPM 1206 5322116 80447
R1006  Resistor, 470k, 1% 1/8W100PPM 1206 532211680447
RI007  Resistor, 220k, 1% 1/8W 100PPM 1206 532211680436
RI008  Resistor, 100k, 1% 1/8W100PPM 1206 532211680429
RI010  Resistor, 220, 1% 1/8W 100PPM 1206 5322 116 80433
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RIOTT  Fesistor, 15kQ, 1% BW100PPM 1206 5322 116 80432
RIO12  Fesisior, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RIO13  Resistor, 470k, 1% 1/8W 100FPM 1206 5322 116 80447
RI014  Resistor, 470k, 1% 1/8W 100PPM 1206 5322 116 80447
RI015  Potentorster, 10k, 25%0.1W3B04X-1- 5322 100 11143
108
RIO16  Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
RIO17  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RIO18  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 81427
RI020  Resistor, 100k, 1% 1/8W 100PPM 1208 5322 116 80429
RI021  PResistor, 10kQ, 1% 1/8W 100PPM 1206 5322 116 8428
RI02  Fesisior, 12kQ, 1% 1/BW100PPM 1206 5322 116 82259
RI023  Resistor, 220, 1% 1/8W100PPM 1206 4822 051 10229
RI024  PFesistor, 4700, 1% 1/8W100PPM 1206 5322 116 80444
RI025  Resistor, 4700, 1% 1/8W100PPM 1206 5322 116 80444
RI026  Pesistor, 22, 1% 1/8W 100PPM 1206 5322 116 8435
RI0Z7  Resistor, 470kQ, 1% 1/8W 100PPM 1206 5322 116 80447
R1028  Polentiometer, 100k, 3304%-1-104 5322 101 10841
RI020  Resistor, 470k, 1% 1/8W 100PPM 1206 5322 116 80447
RI030  Fesisior, 3KQ, 1% 1BW100PPM 1206 5322 116 80443
RIO31  Resisior, 100k, 1% /BW 100PPM 1206 5322 116 80429
RI022  Fesistor, 470, 1% 1/8W 100FPM 1208 5322 116 80447
RI033  Fesistor, 220k, 1% 1/8W 100PPM 1206 5322 116 80436
RI034  Resistor, 220kQ, 1% 1/8W 100FPM 1206 5322 116 80436
RI035  Resistor, 470k, 1% 1/8W100PPM 1206 5322 116 80447
RI036  Fesistor, 470K, 1% 1/8W 100PPM 1206 5322 116 80447
RI037  Resistor, 220k, 1% 1/8W 100PPM 1206 5322 116 80436
RI038  Resistor, 100k, 1% 1/8W100PPM 1206 5322 116 80429
RIOA0  Pesistor, 2200, 1% 1/8W100PPM 1206 5322 116 80433
RO Resistor, 1.5k, 1% 1/8W100PPM 1206 5322 116 832
RI042  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI043  Resistor, 470k, 1% 1/BW100PPM 1206 5322 116 80447
RIO4  Resistor, 470K, 1% 1/8W 100PPM 1206 5322 116 80447
RI045  Potentiometer, 10k, 25%0.1W3304%1-108 5322 10011143
RI046  Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
RI047  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI048  Resistor, 1hQ, 1% 1/8W 100PPM 1206 5322 116 80427
RI0S0  Resistor, 100k, 1% 1/8W100PPM 1206 5322 116 80429
RI051  Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
RI052  Resisior, 1.%Q, 1% 1BW100PPM 1206 5322 116 82259
RI053  Fesistor, 220, 1% 1/8W100PPM 1206 4822 051 10229
RI054  Resistor, 4700, 1% 1/8W100PPM 1206 5322 116 80444
RIOS5  Resistor, 47052, 1% 1/8W100PEM 1206 5322 116 80444
RI056  Resistor, 22k, 1% 1/8W 100PPM 1206 5322 116 80435
RIO57  Resistor, 470k, 1% 1/8W100PPM 1206 5322 116 80447
RIOS8  Poientiormeter, 100k, 3304%-1-104 5322 101 10841
RIOS  Resisior, 470k, 1% 1/8W 100FPM 1206 5322 116 80447
RIOBD  PResistor, 1500, 1% 1/8W100PPM 1206 5322 116 80431
RI061  PResistor, 33, 1% 18W100PPM 1206 4822 051 10839
RI0B2  PResisior, 47k, 1% 1BW100PPM 1206 5322 116 8045
RI063  Resisior, 18Q, 1% /BW100PPM 1206 4822 051 10182
RI064  PFesistor, 100k, 1% /8W100PPM 1206 5322 116 80429
RIOBS  Fesistor, 33, 1% 1/8W 100PPM 1206 5322 116 80441
RI0BS  Resistor, 3902, 1% 1/8W100PPM 1206 5322 116 80442
RI067  Resistor, 3902, 1% 1/8W100PFM 1206 532 116 80442
RI0BS  Resistor, 220, 1% 1/8W100PFM 1206 5322 116 80433
RI0BO  Pesistor, 68, 1% 1/8W100PPM 1206 4822 051 10689
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RI070  Resistor, 682, 1% 1/8W 100PPM 1206 4822 051 10689
R1071 Resistor, 47Q, 1% 1/8W 100PPM 1206 532 116 80448
RI072  Resistor, 47Q, 1% 1/8W100PPM 1206 5322 116 80448
RI076  Resistor, 1k, 1% 1/8W 100PPM 1206 532 116 80427
R1077  Resistor, 1502, 1% 1/8W 100PPM 1206 5322 116 80431
RI078  Resistor, 150K, 1% 1/8W 100PPM 1206 5322 116 80431
RI079  Resistor, 33Q, 1% 1/8W100PPM 1206 4822 051 10339
RI080  Resistor, 4.7kQ, 1% 18W100PPM 1206 5322 116 80445
R1081 Resistor, 1.8k, 1% 1/8W 100PPM 1206 4822 051 10182
RI082  Resistor, 100k, 1% 1/8W 100PPM 1206 532 116 80429
RI083  Fesistor, 3342, 1% 1/8W 100PPM 1206 532 116 80441
RI084  Resistor, 3900, 1% 1/8W 100PPM 1206 5322 116 80442
RI085  Resistor, 39002, 1% 1/8W 100PPM 1206 5322 116 80442
RI086  Resistor, 2200, 1% 1/8W 100PPM 1206 5322 116 80433
RI087  Resisior, 6802, 1% 1/8W100PPM 1206 4822 051 10689
RI088  Fesistor, 15052, 1% 1/8W 100PPM 1206 5322 116 8431
RI0O89  Resistor, 47, 1% 1/8W 100PPM 1206 5322 116 80448
RI00  Resistor, 47, 1% 1/8W100PPM 1206 5322 116 80448
R1034  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI0%5  Resisior, 1500, 1% 1/8W 100PPM 1206 532 116 80431
Ri12  Resistor, 100Q, 5% 1.6W PR37 4822 053 11101
RI103  Resistor, 100, 5% 1.6W PR37 4822 053 11101
RI104  Resistor, 100, 5% 1.6W PR37 4822 053 11101
R11056  Resistor, 1002, 5% 1.6W PR37 482 053 11101
RI106  Resisior, 220, 1% 1/8W100PPM 1206 482 051 10229
R1107  Resistor, 220, 1% 1/8W100PPM 1206 4822 051 10229
RI108  Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
RI100  Resistor, 330, 1% 1/8W 100PPM 1206 532 116 80438
RI1110  Resistor, 560, 1% 1/8W 100PPM 1206 4822 051 10561
RI1111  Resistor, 2.2k, 1% 1/8W100PPM 1206 5322 116 80434
RI112  Resistor, 2.24Q, 1% 18W 100PPM 1206 5322 116 80434
Ri113  Resistor, 100k, 1% 1/8W 100PPM 1206 5322 116 80429
Ri114  Resistor, 100k, 1% 1/8W100PPM1206. 5322 116 80429
RI115  Resistor, 100k, 1% 1/8W 100PPM 1206 5322 116 80429
RI116  Resistor, 100k, 1% 1/8W 100PPM 1206 5322 116 80429
RI117  Fesistor, 100k, 1% 1/8W 100PPM 1206 5322 116 80429
RI118  Resistor, 100k, 1% 1/8W 100PPM 1206 5322 116 80429
RI119  Resistor, 100k, 1% 1/8W 100FPM 1206 5322 116 80429
RI120  Resistor, 100k, 1% 1/8W 100FPM 1206 5322 116 80429
Ri126  Resistor, 100k, 1% 1/8W 100FPM 1206 5322 116 80429
RI130  Resistor, 10kQ, 1% 1/8W 100PPM 1206 5322 116 80428
RI131  Resistor, 56Q, 1% 1/8W100PPM 1206 4822 051 10569
RI12  Resistor, 56Q, 1% 18W100PPM 1206 4822 051 10569
RI133  Resistor, 56Q, 1% 1/8W100PPM 1205 4822 051 10569
Ri135  Resistor, 560, 1% 1/8W100PPM 1206 4822 051 10569
RI136  Resistor, 56Q, 1% 1/8W100PPM 1206 4822 051 10569
R1137  Resistor, 560, 1% 1/8W100PPM 1206 482 051 10669
RI138  Resistor, 560, 1% 1/8W100PPM 1206 4822 051 10569
Ri142  Resistor, 560, 1% 1/8W100PPM 1206 4822 051 10569
RI1149  Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
R1153  Resistor, 2700, 1% 1/8W 100PPM 1206 4822 051 10271
Ri154  Resistor, 560, 1% 1/8W100PPM 1206 4822 051 10569
RI155  Resistor, 560, 1% 1/8W100PPM 1206 4822 051 10569
Ri156  Resistor, 1002, 1% 1/8W 100PPM 1206 532 116 80426
RI157  Resistor, 1k, 1% 1/8W 100PPM 1206 532 116 80427
RI1158  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI13  Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
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R1160  Resistor, VK, 1% 1/8W100PPM 1206 4822051 10105
R1161  Resistor, 5600, 1% 1/8W 100PPM 1206 4822 051 10561
R1162  Resistor, 1Q, 1% 1/8W 100PPM 1206 5322 116 80427
R1163  Resistor, 479, 1% 1/8W 100PPM 1206 5322 116 80448
R1164  Resistor, 680, 1% 1/8W 100PPM 1206 4822 051 10689
R1169  Resistor, 56, 1% 1/8W 100PPM 1206 4822 051 10569
RI170  Resistor, 56, 1% 1/8W 100PPM 1206 4822 051 10569
R1171  Resistor, 1k, 1% 1/8W 100FPM 1206 5322 116 80427
R1172  Resistor, 630, 1% 1/8W 100PPM 1206 4802 051 10689
RI173  Resistor, 630, 1% 1/8W 100PPM 1206 4822 051 10689
R118&2  Resistor, 15, 1% 1/8W 100PPM 1206 5322 116 82261
R1183  Resistor, 15k, 1% 1/8W 100PPM 1206 5322 116 82261
Ri1184  Resistor, 560, 1% 1/8W 100PPM 1206 4822 051 10561
R1185  Resistor, 47kQ, 1% 1/8W 100PPM 1206 53211680445
R1186  Resistor, 1200, 1% 1/8W 100PPM 1206 4822051 10121
RI187  Resistor, 470, 1% 1/8W 100PPM 1206 522 116 80448
RI188  Resistor, 47k, 1% /8W100PPM 1206 532211680445
R1189  Resistor, 2700, 1% 1/8W 100PPM 1206 4822 051 10271
RI19  Resistor, 820, 1% 1/8W 100PPM 1206 4822051 10829
RI1191  Resistor, 822, 1% 1/8W 100PPM 1206 4822 051 10829
RI194  Resistor, 564, 1% /8W100PPM 1206 4822111 90562
RI1%5  Resistor, 6.8, 1% /8W100PPM 1206 4822051 10682
R1197  Resistor, 10k€2, 1% 1/8W 100PPM 1206 522116 80428
R1198  Resistor, 1509, 1% 1/8W 100FPM 1206 5322116 80431
R1199  Resistor, 1.5, 1% /8W100PPM 1206 53211680432
RI22  Resistor, 10k, 0.1% 1/4W MPR24 5322116 82868
RI2B  Resistor, 10k, 0.1% 1/4W MPR24 522 116 82868
Ri24  Resistor, 10k, 0.1% 1/4W MPR24 522 116 82868
RI2B  Resistor, 10k, 0.1% 1/4W MPR24 5222 116 82868
R1206  Resistor, 479, 1% 1/8W 100PPM 1206 5322116 80448
Ri207  Potertiometer, 100, CVR-4A-101 522101 10989
RI28  Resistor, 560, 1% 1/8W 100PPM 1206 4822 051 10561
RI20  Resistor, 470, 1% 1/8W 100PPM 1206 5322 116 80448
Ri210  Potentiometer, 100, CVR4A-101 522101 10989
R1211  Resistor, 5600, 1% 1/8W 100PPM 1206 4822 051 10561
RI212  Resistor, 2200, 1% 1/8W 100PPM 1206 5322116 80433
Ri213  Resstor, 100kQ, 1% 1/8W100PPM 1206 532211680429
Ri2i4  Potentiometer, 100k, 3304X-1-104 5322101 10841
Ri215  Potentiometer, 1k, 3304%-1-102E 5322101 11005
RI216  Resistor, 8.2, 1% 1/8W 100PPM 1206 5322051 10822
Ri217  Resistor, 10k, 1% 1/8W 100PPM 1206 5322116 80428
Ri218  Resistor, 10k, 1% 1/8W 100PFM 1206 5322116 80428
R1219  Resistor, 10k, 1% 1/8W 100PFM 1206 5322 116 80428
RI20  Resstr, 33, 1% /8W100PPM 1206 53211680439
Ri221  Resistor, Tk, 1% 1/8W 100PPM 1206 5322 116 80427
Ri22  Resistor, k2, 1%1/8W 100PPM 1206 5322 116 80427
R1223  Resistr, 33, 1% /8W100PPM 1206 532211680429
Ri224  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
Ri2%5  Resistor, 1kQ, 1% 1/8W 100PPM 1206 5322 116 80427
Ri26  Resistor, 2200, 1% 1/8W 100PPM 1206 5322 116 80433
RI27  Resistor, 100k, 1% 1/8W100PFM 1206 532211680420
RIZ8  Potentiometer, 100k, 3904X-1-104 5322101 10841
RI229  Resistor, 220, 1% 1/8W 100PPM 1206 5322 116 80433
RI230  Resistor, 100k, 1% 1/BW100PPM 1206 532211680420
Ri231  Poertiometer, 100k, 3804X-1-104 5322101 10841
RI2®  Resstor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI235  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427

Replacement Parts, Main Board 7-9
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R126  Resistor, Tk, 1% 1/8W 100PPM 1206 5322 116 80427
R1237  Resistor, 1kQ, 1% 1/8W 100PPM 1206 5322 116 80427
RI28  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI20  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
R1240  Resistor, k<2, 1% 1/8W 100PPM 1206 5322 116 80427
R1241  Resistor, 1k, 1% 1/8W 100PPM 1206 5322116 80427
R1244  Resistor, 5600, 1% 1BW100PPM 1206 4822051 10561
R1245  Resistor, ke, 1% 1/8W 100PPM 1206 5322116 80427
RI246  Resistor, 22, 1% V/8W100PPM 1206 532211680434
R1247  Resistor, 15¢2, 1% 1/8W100PFV 1206 5322 116 82261
R1248  Resstor, 100k2, 1% 1/BW100PPM 1206 532211680429
R1249  Resistor, 100k, 1% 1/8W 100PPM 1206 532211680429
RI251  Resistor, 2700, 1% 1BW 100PPM 1206 - 4822051 10271
RI252  Themistor, 150, 20% IWNTC 5322 116 30422
RI253  Resistor, 5600, 1% 1/8W100FPM 1206 4822051 10561
RI254  Resistor, 3000, 1% 18W100FPM 1206 532211680442
RI25  Resstor, 22Q, 1% /8W100PPM 1206 532211680434
RI256  Ceraric Tube, 6mm 1.028VIM 5322 532 60487
RI256  Resistor, 1502, 5% 2.5W PRS2 4822116 51008
RI257  Resistor, 4700, 1% 1/8W 100PPM 1206 532211680444
R1258  Resstor, 1.5@, 1% V/8W100PPM 1206 532211680432
RI250  Resstor, 470Q, 1% 1BW 100PPM1206 5322 11680444
RI260  Resistor, 22k, 1% /BW100PPM 1206 5322 11680434
RI261  Resistor, 5600, 1% 1/8W 100PPM1206 4822051 10561
R1I262  Resistor, ke, 1% 1/8W 100PPM 1206 5322 116 80427
RI263  Resistor, 224, 1% 1/8W100PPM 1206 532211680434
R1264  Resistor, 1000, 1% 1/8W100PPM1206 532211680426
R1265  Resistor, 47, 1% 1/8W 100FPM 1206 5322 116 80448
R1266  Resistor, 150, 1% 1/8W 100PPM 1206 4822051 10150
RI267  Resistor, 47, 1% 1/8W 100PPM 1206 5322 116 80448
R1268  Resistor, 1002, 1% 1/8W 100PPM 1206 5322 116 80426
R1269  Resistor, 150, 1% 1/8W 100PPM 1206 4822051 10159
RIZ70  Resistor, 10k, 1% 18W100PFM 1206 5322 116 80428
R1Z71  Resistor, 10k, 1% 1/8W100PFM 1206 5322 116 80428
RIZ72  Resistor, 10k, 1% 18W100PFM 1206 5322 116 80428
R1Z73  Resistor, 10k, 1% 1/8W100PPM 1206 5322 116 80428
RIZ74  Resistor, 10k, 1% 1/BW100PFM 1206 5322116 80428
R1Z76  Resistor, 10k, 1% 1/8W100PFM 1206 5322 116 80428
R1277  Resistor, 56, 1% 1/8W 100FPM 1206 4822051 10569
R1278  Resistor, 00, RCO1 1206 4822051 10008
RIZZ9  Resistor, 10k, 1% 18W100PPM 1206 5322 116 80428
RI281  Resistor, 1000, 1% 1BW 100FPM 1206 532211680426
RI282  Resstor, 1000, 1% 1/BW100PPM 1206 532211680426
R1288  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
R1284  Resistor, 10k, 1% 1/8W100PPM 1206 5322 116 80428
RI285  Resistor, 10k, 1% 1/8W100PPM 1206 5322 116 80428
RI286  Resstor, 3300, 1% 1/8W100PPM 1206 532211680438
RI287  Resistor, IMQ, 1% 1/8W 100PPM 1206 4822051 10105
R1288  Resistor, 10k2, 1% 1/8W100PPM 1206 5322 116 80428
RI289  Resstor, 100k, 1% /8W 100PPM 1206 532211680429
RI200  Resistor, 100k, 1% /8W100PPM 1206 532211680429
R1291  Resistor, ke, 1% 1/8W 100FPM 1206 5322 116 80427
R1202  Resistor, 1k, 1% 1/8W 100FPM 1206 5322 116 80427
RI208  Resistor, 82, 1% /8W100FPM 1206 5322051 1082
RI24  Resstor, 33, 1% 1/8W100PPM 1206 532211680439
RI205  Potentiometer, 1002, CVR4A-101 5322 101 10989
RI206  Resistor, 1.8k, 1% 1/8W100PPM 1206 4822051 10182
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RI297  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI301  Resigtor, 470Q, 1% 1/8W100PPM 1206 5322 116 80444
RI32  Resistor, 100Q, 1% 1/8W100PPM 1206 5322 116 80426
RI30B  Resistor, 4700, 1% 1/8W100PPM 1206 5322 116 80444
R1304  Pesistor, 3302, 1% 1/8W100PPM 1206 4822 051 10339
RI30G  Residor, 1500, 1% 1/8W100PPM 1206 5322 116 80431
RI306  Resistor, 33Q, 1% 1/8W100PPM 1206 4822 051 10339
RI307  Resistor, 150, 1% 1/8W 100PPM 1206 482 051 10159
RI308  Resistor, 15002, 1% 1/8W100PPM 1206 5322 116 80431
RI309  Resistor, 1kQ, 1% 1/8W 100PPM 1206 532 116 80427
R1310  Resistor, 18002, 1% 1/8W100PPM 1206 4822 05140181
RI312  Resistor, 10Q, 1% 1/8W 100PPM 1206 4822 051 10109
RI314  Pesigor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI316  Resistor, 1kQ, 1% 1/8W 100PPM 1206 532 116 80427
RI318  Pesisior, 1k, 1% 1/8W 100PPM 1206 532 116 80427
RI319  Resigor, 27Q, 1% 1/8W 100PPM 1206 5322 116 82262
RI320  Resistor, 1.5, 1% 1/8W100PPM 1206 5322 116 80432
RI328  Resistor, 332, 5% 1.6WPR37 4822 116 51167
RI324  PResistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI32%  Resigor, 47Q, 1% 1/8W100PPM 1206 5322 116 80448
RI326  Resistor, 1000, 1% 1/8W100PPM 1206 5322 116 80426
RI3Z7  Resistor, 10002, 1% 1/8W100PPM 1206 5322 116 80426
RI328  Resisior, 470, 1% 1/8W100PPM 1206 5322 116 80448
RI330  Resistor, 47Q, 1% 1/8W 100PPM 1206 5322 116 80448
RI331  Resistor, 470, 1% 1/8W 100PPM 1206 5322 116 80448
RI3x2  Resisior, 1200, 1% 1/8W100PPM 1206 4822 051 10121
RI333  Resistor, 1200, 1% 1/8W 100PPM 1206 4822 051 10121
RI365  Resistor, 0Q, RCO1 1206 4822 051 10008
RI366  Resistor, 5600, 1% 1/8W 100PPM 1206 4822 051 10561
RI367  Resistor, 1.5¢2, 1% 1/8W 100PPM 1206 5322 116 8432
RI380  Resistor, 0Q, RC-01 1206 4822 051 10008
RI381  Resistor, 0Q, RCO1 1206 4822 051 10008
RI3&  Resistor, 150Q, 1% 1/8W100PFM 1206 5322 116 80431
RI383  Resistor, 4700, 1% 1/8W100PFM 1206 5322 116 80444
R1384  Resistor, 4700, 1% 1/8W100PPM 1206 5322 116 80444
R385  Fesistor, 470K, 1% 1/8W100PPM 1206 5322 116 80444
RI386  Resistor, 4700, 1% 1/8W100PPM 1206 5322 116 80444
R1387  PResistor, 5.6, 1% 1/8W100PPM 1206 4822 111 90562
RI3%0  Resistor, 560, 1% 1/8W100PPM 1206 482 051 10569
RI391  Resistor, 5602, 1% 1/8W100PPM 1206 4822 051 10569
RI3%2  Resigor, 560, 1% 1/8W 100PPM 1206 4822 051 10569
RI38  Resigor, 560, 1% 1/8W 100PPM 1206 4822 051 10569
RI3%4  Resistor, 560, 1% 1/8W 100PPM 1206 4822 051 10669
RI3%  Resistor, 47Q, 1% 1/8W 100PFM 1206 5322 116 80448
RI3%  Resistor, 47Q, 1% 1/8W100PPM 1206 532 116 80448
RI397  Fesistor, 560, 1% 1/8W 100PPM 1206 4822 051 10569
RI3%8  Resistor, 5602, 1% 1/8W 100PPM 1206 4822 051 10569
RI3%9  Resisior, 10Mohm, 10% 14WRC01 1206 4822 051 10106
R1400  Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
R1401  Resistor, 100, 1% 1/8W100PPM 1206 5322 116 80426
Ri4®  Resistor, 1000, 1% 1/8W 100PPM 1206 5322 116 80426
R1408  Pesistor, 1kQ, 1% 1/8W 100PPM 1206 5322 116 80427
R1404  Resistor, 10Mohm, 10% 14WRC-01 1206 4822 051 10106
R1405  Resistor, 121Q, 1% 1/2WNMRS25 4822 050 21214
R1406  Resisior, 121Q, 1% /2WMRS25 4822 050 21214
REI00  Relay Reed, 5V, (ind. in First Ad kit) 53228020489 R
RE101  PRelay Reed, 5V, PRMA-15157-3790 53228020489 R
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REI2  Relay Reed, 5V, PRVIA-15157-3790 53228020489 R
RE108  Relay Reed, 5V, PRVIA-15157-3790 53228020489 R
REI4  Relay Reed, 5V, PRVIA-15157-3790 5302802489 R
RE106  Relay Reed, 5V, PRVIA-15157-3790 5222802489 R
RE106  Rdlay Reed, 5V, PRVIA-15157-3790 5222802489 R
REI07  Relay Reed, 5V, PRVIA-15157-3790 5322802489 R
RE108  Relay Resd, 5V, PRVIA-15157-3790 5228020489 R
RE109  Relay Read, 5V, PRVIA-15157-3700 53228020489 R
RE110  Relay Reed, 5V, PRVIA-15157-3790 5222002489 R
RE111  Relay Reed, 5V, PRVA-15157-3790 5202802489 R
RE112  PRelay, 2P VX V23042-A1003-B101 B2 206057 R
TPI0  FatFin, 28mm E1848 LESASN BAND 5322 200 34064
TPI00  PatFin, 28mm E184/8 LESASN BAND 5322 200 34064
TPI01  FatFin, 28mm E184/8 LESASN BAND 5322 290 34064
TP11  FatPn, 28mm E184/8 LESASN BAND 5322 200 34064
TSI00  Transistor, 0, BF513 08420V SOT23 4822 130 60686
TSI01  Trarsistor, BFS17.06A 15V SOT23 5322 130 40781
TSI02  Transistor, 0, BF513 .08A20V SOT23 4822 130 60636
TS103  Transistor, BFS17..06A 15V SOT23 532 130 40781
TSI04  Transistor, 0.15A BFQI8A 15V SOTB9 5322 130 60673
TSI05  Trarsistor, 0.15A BFQ18A 15V SOTB9 5320 130 60673
TSI06  Trarsistor, BOSA7B .1A45V SOT23 4822 130 60511
TSI07  Transistor, BFS17 .06A 15V SOT23 532 130 40781
TSI08  Transistor, BFS17 .06A 15V SOT23 5322 130 40781
TSI09  Transistor, 0.15A BFQI8A 15V SOTBY 5322 130 60673
TS110  Transistor, 0.15A BFQI8A 15V SOTB9 5322 130 60673
TS111  Transistor, BOS47B .1A45V SOT23 4822 130 60511
TS112  Transistor, BFS17.06A 15V SOT23 5322 130 40781

Part Nurber 2%

Pos Description

TS113  Trarsistor, BFS17 .05A 15V SOT23 5322 13040781
TS114  Transistor, BC857B .1A45V SOT23 5322 130 60508
TS115  Transistor, BFS17 .05A 15V SOT23 5322 13040781
TS116  Transistor, BFS17 .05A 15V SOT23 5322 130 40781
TS117  Transistor, 0.1A BSRI2 15V SOT23 5322 130 44743
TS12  Transistor, 0.1A BSV52 12V SOT23 5322 130 44336
TS123  Transistor, BC847B 1A45V SOT23 4822 130 60511
TS124  Trarsistor, BC847B .1A45V SOT23 4822 130 60511
TS126  Transistor, 1A, BC369 20V TO2 5322 130 44503
TS127  Transistor, BCB47B .1A45V SOT23 4822 13060511
TS128  Transistor, BCA35 1A 45V TO92 5322 130 44349
TS129  Transistor, BC847B 1A45V SOT23 4822 13060511
TS130  Transistor, BC847B 1A45V SOT23 4822130 60511
TS131  Transistor, BCB47B .1A45V SOT3 4822 13060511
TS1®2  Transistor, BOB47B A5V SOT23 4802 13060511
TS133  Transistor, 0.54 BC807-2545V  SOT23 5322 130 60845
TS134  Trarsisior, BCB47B 1A45V SOT23 4822130 60511
TS135  Trarsistor, 0.1A BSRI2 15V SOT23 5322 13044743
TS136  Trardistor, 0.1A BSRI2 15V SOT23 53022 130 44743
TS137  Transistor, 0.1A BSRI2 15V SOT23 5322 130 44743
TS130  Trandstor, 0.5A BC8172545V SOT23 4822 130 42804
TS140  Transistor, BC857B 1A45V SOT23 5322 130 60508
TSI41  Trangstor, 25mA EFRO2A 20V SOT23 532213060847
TS142  Trarsisior, 25mA, BFR92A 20V SOT23 532213060647
utl PE1093/02, 7.5V, POWERVIOD 5 15 5322 693 22828
VL1 Fuse, 800mA, 4822 070 38001
VL1 Fuse holder, 4802 256 30139
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5 Zebrastrip 5322267 702% R 202 Capaditor, 10nF, 207% 50V X7R 0805 5302 122 34098
7 LCD display, (ind. in First Aid kit) 532213090889 R GR01  LED, 3mm HMP1300 Red 5322 130 32681
10 LCD 1im 532246490667 R GR02  LED, 3rm, GULS0NM 4-8MCD/10MA 48213030953 R
1 Back light 521308201 R GR03  LED, 3mm GULSI0NM 4-8VICD/10MA 482213030053 R
14 LCD window 5322381 11136 GR04  LED, 3mm, GULSO0NM 4-8MCD/10MA 482213030053 R
16 LED spacer 5322 255 41228 Ic201 IC, FCF576T  VS066 5322 209 11129
0 Rubber keypad 532227680389 R IC22  IC, PCRes76T  VSO56 5322 209 11129
) Screw, RX-P1Z Z-28x8 FZB 4825230081 P Re01 Resistor, 220k, 1% 1/8W 100PPM 1206 5322 116 80436
B201 LCD display, (ind. in First Aid kit) 532213090889 R Ro02 Resistor, 3000, 1% 1/8W100PPM 1206 5322 116 80442
B Back light 56221308201 R Reo3 Resistor, 3900, 1% 1/8W 100PPM 1206 5322 116 80442
BU204  Comrector, 40pin, TMH120-01-L-DW 5322265 51295 R4 Resistor, 4.7Q, 10% 1AW RCO1 1206 4833 051 10478
c201 Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008 R05 Resistor, 4.7Q, 10% 1AW RC01 1208 4833 051 10478
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Cable assy, 5322 321 22313
Shield cover, 532 44791673 P
Shield, 53044791672 P
BU1 Connector, R 114426 SVB 5322 267 60199
BU7 Connector, 16pin, F095 90deg d. Fow 5320 267 740682
ct Capadior, 100pF, 5% 50V NP0 0805 5322 122 3531
cl0 Capadior, 4.7pF, 5% 50V NFO 0805 5320 122 2287
ci Capadior, 1nF, 20% 50V X7R 0805 5322 122 34123
c12 Capadior, 1nF, 20% 50V X7R 0805 5322 122 34123
c13 Capadior, 15pF, 5% 50V NPO 0805 5322 122 33869
cla Capaditor, 1nF, 20% 50V X7R 0805 5322 122 34123
cl6 Capadtor, 1pF, 5% 50V NFO 0805 5322 122 32447
c17 Capaxitor, 1nF, 20% 50V X7R 0805 5322 122 123
ci8 Capactor, 10nF, 20%50V X7R 0806 5322 122 34008
c1o Capaxitor, 10nF, 20%50V X7R 0806 5322 122 34008
@ Capacitor, 1nF, 20% 50V X7R 0805 5322 122 34123
c0 Capaxitor, 10nF, 20% 50V X7R 0806 5322 122 34008
c2 Capadtor, 10nF, 20%50V X7R 0806 5322 122 34008
fo27) Capaitor, 10nF, 20% 50V X7R 0806 5322 122 34008
c3 Capaditor, 151F, 20%6.3V 6.0X3.2 mad 5322 124 10684
c4 Capaditor, 1nF, 20% 50V X7R 0806 5322 122 34123
cs Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
% Capadtor, 10nF, 20% 50V X7R 0806 5322 122 34008
c7 Capadtor, 10nF, 20% 50V X7R 0806 5322 122 34008
c3 Capaditor, 1nF, 20% 50V X7R 0806 5322 122 34123
c3t Capadtor, 1pF, 5% 50V NFO 0805 5322 122 447
cR Capacitor, 3.3pF, 5% 50V NP0 0805 5322 122 3286
c% Capacitor, 3.3pF, 5% 50V NFO 0805 5322 122 2286
C35 Capaxitor, 22pF, 5% 50V NFO 0805 5320 122 3658
C3% Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
ca7 Capaditor, 2.2pF, 5% 50V NFO 0805 5322 122 33063
ca8 Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
co Capacitor, InF, 20% 50V X7R 0805 5322 122 34123
c4 Capaditor, 10nF, 20%50V X7R 0805 5322 122 34008
c10 Capactor, nF, 20% 50V X7R 0805 5322 122 34123
s Capacitor, nF, 20% 50V X7R 0805 5302 122 34123
(o3} Capacitor, 1nF, 20% 50V X7R 0805 5322 122 34123
c7 Capaditor, 47pF, 5% 50V NPO 0805 5322 122 32452
cs Capaditor, 1nF, 20% 50V X7R 0805 5322 122 34123
GRI1  Dode, BAR16-1  SOT23 5322 130 80246
GRI5 Dok, 003A BATi7  SOT3 5322 130 31544
GRI6  Diodk, 0.1A BAVED sOT23 532 130 34367
GR17  Diode, 0.1A BAVEO SOT23 5322 130 34337
GRI8  Diode, 0.1A BAVEO SOT23 5322 130 34337
Gre Diode, 0034, BAT17  SOT23 5322 130 31544
cRt Diode, 003A, BATi7  SOT23 5322 130 31544
GF5 Diode, 003A, BAT7  SOT23 5322 130 31544
GPRe Diock, 003A, BAT17 ~ SOT23 5322 130 31544
GR7 Diods, 0034, BAT17  SOT23 5322 130 31544
G Dioce, 0:1A BAVG9 SOT23 5322 130 34367
GO Diode, 003A, BAT17  SOT23 5322 130 31544
Ic1 IC, 1.2GHz, UPC1652G SO8 VAR 5322 209 715657
Ic2 IC, 1.3GHz, UB338S 5322 200 61399
ic3 IC, NE532D DUAL SO8 5322 209 71553
L1 Croke, 0.1H, 10% MLF3216DRI0K 5322 157 52986
L7 Croke, 0.1H, 10% MLFR216DRI0K 5322 157 52986

Pos  Description Part Number Y%
18 Choke, 0.1H, 10% M_.F3216DR10K 5322 157 52986
L9 Chole, 0.1H, 10% MLF3216DR10K 5322 157 52986
Ri Resistor, 47082, 1% 1/8W 100PPM 1206 5302 116 80444
R10 Resistor, 2702, 1% 1/8W 100PPM 1206 4822 05110271
R11 Resistor, 33002, 1% 1/8W 100PPM 1206 5322 116 80438
Ri2 Resistor, 3300, 1% 1/8W 100PPM 1206 5322116 80438
Ri3 Resistor, 8.2Q, 10% 1/4W RC-0t 1206 4822 051 10828
Ri4 Resistor, 1500, 1% 1/8W 100PPM 1206 5322 116 80431
Ri5 Resistor, 820, 10% 1/4W RC-01 1206 4822 051 10828
Ri6 Resistor, 22002, 1% 1/6W 100PPM 1206 522116 80433
R19 Resistor, 3302, 1% 1/8W 100PPM 1206 48220511039
R2 Resistor, 47002, 1% 1/8W 100PPM 1206 532 116 80444
R0 Resistor, 1002, 1% 1/8W 100PPM 1206 4822 051 10109
R21 Resistor, 47Q, 1% 1/8W 100PPM 1206 5322 116 80448
R2 Resistor, 47, 1% 1/8W 100PPM 1206 5322 116 80448
R24 Resistor, 18002, 1% 1/8W 100PPM 1206 4802 051 10181
R25 Resistor, 27K, 1% 1/8W 100PPM 1206 5322 116 80437
R26 Resistor, 47k, 1% 1/8W 100PPVI 1206 5322 116 80446
Ro7 Resistor, 224, 1% 1/8W 100PPM 1206 5322 116 80434
R28 Resistor, 27002, 1% 1/8W 100PPM 1206 4822 051 10271
R29 Resistor, 33002, 1% 1/8W 100PPM 1206 5392 116 80438
R3 Resistor, 47082, 1% 1/8W 100PPM 1206 5392 116 80444
RO Potertiometer, 1k, 10% 72X 5302101 14209
R31 Resistor, 47k, 1% 1/8W 100PPM 1206 5302 116 80446
R Resistor, 4.7k, 1% 1/8W 100PPM 1206 5302 116 80445
R3 Resistor, 33«2, 1% 1/8W 100PPM 1206 5302 116 80439
R35 Resistor, 220k, 1% 1/8W 100PPM 1206 5302 116 804%
R38 Resistor, 1k, 1% 1/8W 100PPM 1206 532 116 80427
R Resistor, 470k, 1% 1/8W 100PPM 1206 5302 116 80447
R4 Resistor, 222, 1% 1/8W 100PPM 1206 4802 051 10229
R40 Resistor, 33k, 1% 1/8W 100PPM 1206 5302 116 80441
R41 Resistor, 56052, 1% 1/8W 100PPM 1206 4822 051 10561
R42 Resistor, 279, 1% 1/8W 100PPM 1206 532 116 82262
R43 Resistor, 1.84Q, 1% 1/8W 100PPM 1206 4822 051 10182
R4 Resistor, 3.3, 1% 1/8W 100PPM 1206 522 116 80439
R47 Resistor, 47082, 1% 1/8W 100PPM 1206 532 116 80444
[277:] Resistor, 820, 1% 1/8W 100PPM 1206 4822 051 10829
R5 Resistor, 220, 1% 1/8W 100PPM 1206 4822 051 10229
R52 Resistor, 47k€2, 1% 1/8W 100PPM 1206 5322 116 80446
R53 Resistor, 10k, 1% 1/8W 100PPM 1206 5322 116 80428
R55 Resistor, 330, 1% 1/8W 100PPM 1206 4822 051 10339
R%6 Resistor, 22Q, 1% 1/8W 100PPM 1206 4892 051 10229
R57 Resistor, 10082, 1% 1/8W 100PPM 1206 5322 116 80426
R53 Resistor, 1k, 1% 1/8W 100PPM 1206 5302 116 80427
R5 Resistor, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
R6 Resistor, 220, 1% 1/8W 100PPM 1206 4822 051 10229
Re0 Resistor, 1200, 1% 1/8W 100FPM 1206 4822 051 10121
R61 Resistor, 12082, 1% 1/8W 100PPM 1206 4822 051 10121
R&2 Resistor, 33082, 1% 1/6W 100PPM 1206 5322 116 80438
Re3 Resistor, 1002, 1% 1/8W 100PPM 1206 5322 116 80426
Re4 Resistor, 470k, 1% 1/8W 100PPM 1206 5322 116 80447
R65 Resistor, 220k, 1% 1/8W 100PPM 1206 5302 116 804%
R&6 Resistor, 00, RC01 1206 4822 051 10008
R7 Resistor, 22, 1% 1/6W 100PPM 1206 4822 051 10229

Replacement Parts, PM 9621 7-13



Pos  Description Part Number 7%
Comedior, KG-79-35 5322 267 10004
IC-Socket, 40pin, DIL 5322 2665 44217
Lock Washer, YT32 ST FZ DING798A 482253080082 P
Screw, MRT-KOVE! 3X08 STFZ 482250211680 P
Sarew, MRT-KOMB 3X10 STFZ 53250213566 P
Spring Washer, KBA 3.2 ST FZ DIN137 48253080173 P
BUIOI  Cable Assy 5323216131 R
BUI2Z  Comedor, KG-7935 5322 267 10004
BUIGB  Comnedior, 24pin, 57LE20240-7700D85G 5322 267 60148
CI01  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
Cl2  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
CI8  Capaditor, 10nF, 20% 50V X7R 0805 5322 122 34008
C104  Capacitor, 2200F, 5% 50V NFO 0805 4822122 33575
ClI06  Capacitor, 100nF, 10%63V X7R 1206 4822 122 33496
Cl06  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
ClI07  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
CI8  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
C109  Capecitor, 100F, 20%50V X7R 0805 5322 122 34008
C110  Capacitor, 10nF, 20%50V X7R 0806 5322 122 34008
Ci11  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34088
Cl12  Capacitor, 10nF, 20%50V X7R 0805 5322 122 34008
Cl13  Capacitor, 10nF, 20%50V X7R 0805 5322 122 34088
Cl14  Capacitor, 10nF, 20%50V X7R 0805 5322 122 34008
Cl15  Capacitor, 10nF, 20% 50V X7R 0805 5322 122 34008
Cl16  Capacitor, 10nF, 20% 50V X7R 0805 5322122 34008
C117  Capacitor, 10nF, 20%50V X7R 0805 5322 122 34008
Cl18  Capecitor, 631F, 20%6.3V SOLD AL 5322 124 10455
IC101  IC PC74HCT  SO14 5322 200 60429
IC108 I, NE532D DUAL SO'8 532220071553
IC106  IC PC74HCOOT — SO14 5322200 71802
IC107 |G, PC74HC573T  SO20 5322 200 60424
IC108  IC, PC74HC573T  SOR0 5322 200 60424

7-14 Replacement Parts, PM 9626
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Pos  Description Part Number 3¢
IC109  IC socket, 32pin, PIN 213032602 5302 255 41141
IC109  ICPROM, PMoa26 N27C256 53220051853 R
IC110  IC socket, 32pin, PN 213032602 5322 255 41141
IC111  IC, 256kbyte, UPD43256GU-12L. SO28 5322 200 62421
IC113  IC, PB291A TALK/LISTEN 5322 200 81264
ICt13  IC-Socket, 400in, 641 6063 5302 255 44217
IC114  IC, SN75160AN 5322 200 81807
IC15  IC, SN75161AN 5322 200 81842
ICt16  IC, FCT4HCS73T  SO20 5322 200 60424
IC117 |G, PC74HOS8T  SO-14 5322 200 71562
RI01 Resistor, 47k22, 1% 1/8W 100PPM 1206 5322 116 80446
RI02  Resistor, 47k, 1% 1/8W 100PPM 1206 5322 116 80446
RI03  Resisior, 47k, 1% 1BW100PPM 1206 5322 116 80445
RI04  Fotentiometer, 1kQ, 3304X-1-102E 5322 101 11005
RIO5  Fesistor, 10k, 1% 1/8W100PPM 1206 5322 116 80428
RI06  Pesistor, 330Q2, 1% 1/8W100PPM 1206 5322 116 80438
RI07  Potentiometer, 10k, 25%0.1W 3304%-1- 5322 100 11143
108

RI08  Fesistor, 33k, 1% 1BW100PPM 1206 5322 116 80439
RI09  Resistor, 1000, 1% 1/8W100PPM 1206 5322 116 80426
RI10  Resistor, 1000, 1% 1/8W100PPM 1206 5322 116 80426
R111 Resisior, 1k, 1% 1/8W 100PPM 1206 5322 116 80427
RI12  Resistor, 100k, 1% /8W100PPM 1206 5322 116 80429
RI13  Resistor, 100k, 1% 1/8W100PPM 1206 5322 116 80429
Ri14  PFesisor, 100k, 1% 1/8W100PPM1206 5322 116 80429
RI15  Pesistor, 100k2, 1% 1/8W100PPM 1206 5322 116 80429
R116  Fesisior, 100k, 1% 1/8W100PPM 1206 5322 116 80429
RI17  Resistor, 100k, 1% 1/8W100PPM 1206 5322 116 80429
RI18  Resistor, 100k, 1% /8W100PPM 1206 5322 116 80429
SK101  DIP switch, 6pin, 2066 RAST 532 277 21125



PV1 9678B

Description Part Number Y Pos  Description Part Number ¢
Screw, MRT-KOVBI 3X06 STFZ 4825211658 P c2 Capacitor, 15uF, 20% 16V SOUD AL 4802 124 20977
Spring Washer, KBA 32 ST FZ DIN137 4825080173 P KT Osdllator, 10MHz, TCXO 532221694047 R
Connector, 10pin, 22-14-2104 4455-BC 5322 267 50336 Ri Resistor, 147, 1% 05WMRS25 4822 060 21471

4822 125 50017 TS Transistor, BF245C.025A 30V TOS2 4822130 41065

Capaxitor, 65pF, 5,565FF 100V

Replacement Parts, PM 9678B 7-15
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Pos Description Part Number P Pos Description Part Number
Connector, 2pin, F095 JUMPER grey 5322263 50101 iIC103 IC, SN74LS90N 5322 209 85255
Crystd, 10VHz, HC49U 83224274372 R R101 Resistor, 121, 1%, 0.4W 5322 116 54426
IC socket, 5322 255 44125 R102 Fesistor, 316, 1%, 0.4W 5322 116 54511
Mourting kit, 82218700 R R103 Resistor, 464, 1%, 04W 5322 116 50536
Text plate, 88245630016 R Ri04 Resistor, 147k, 1%, 0.4W 5322 116 50635
BU1 Cormnedtar, 10pin, 22-03-2101 4030-10A 5322 265 64028 R105 Resistar, 147k, 1%, 0.4W 5322 116 50635
BUIOB  Comrector, 6pin, 22-03-2061 A-4030-06 5322 265 44057 R106 Resistor, 1M 1% 04W 5322 116 55535
BUI4  Comnector, 6pin, 22-03-2061 A-4080-06 8322265 44067 R107 Resistor, 10, 1%, 04W 5322 116 50452
ciot Capacitor, 100nF, 10% 100V 4X10.53M 4822 121 41672 Ri08 Resistor, 464, 1%, 0.4W 5322 116 50536
cie Capacitor, 101F,,20% 16V SOLID AL 482212421314 Ri09 Resistor, 42, 1%, 0.4W 5322 116 50459
(074¢] Capecitor, 10nF, -20/+50% 100V 2M 4822122 31414 R110 Resisior, 3.16k 1%, 1/8W 5322 116 50579
ci Capegitor, 100nF, 107% 100V 4X10.53M 4822121 41672 Rt Resistor, 681, 0.5%, 04W 4822 116 51233
C105 Cepegitor, 18pF, 2% 100V NFO 2M 4822 122 31061 Rii2 Resistor, 1k, 0.5%, 04W 4822 116 51235
C106 Cepecitor, 470pF, 10% 100V 2M 4822122 30034 Ri13 Resistor, 681, 0.5%, 04W 4822 116 51233
cio7 Capecitor, 10nF, -20450% 100V 2M 4822122 31414 TS101 Transistor, 2N5771 .06A 15V TO2 5322 130 44845
Cios Capecitor, 470uF, 50%, 10V 4822 124 20634 TS102  Transistor, 2N5771 .05A 15V TO22 5322 130 44845
C109 Capacitor, 10nF, -20/+50% 100V 2M 4822122 31414 TSI03  Transistor, 25770 .06A 15V TO92 5322 130 44435
Ci10 Capacitor, 220pF, 10% 100V 2M 4822122 30094 TSI04  Trarsistor, BC5488 1A 30V TO92 4822 130 40987
IC101 1G MC4024P 5322200 85819 TSI05  Transistor, BC548B .1A 30V TO92 4822 130 40937
IC102 IC, MC4044 5322 200 85821

7-16 Replacement Parts, PM 9697




