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I. INTRODUCTION GENERAL INFORMATION

The counters in the PM 6620-series have frequency ranges from D.C. up to 80 MHz, 520 MHz and 1 GHz respec-
tively for the PM 6622, PM 6624 and PM 6625.

All models can measure frequency, ratio, period, time interval and have a totalizing mode.

Optional accessories such as four different oscillators, a battery unit, a BCD output unit, a D/A converter and a
BUS interface system extend the range of application.

Il. TECHNICAL DATA

Properties expressed in numerical values with statement of tolerances are guaranteed. Numerical values without
tolerances are intended for information purposes only and indicate the properties of an average instrument. The
numerical values hold good for the nominal mains voltage.

A. MEASUREMENTS

Frequency
Range DC...80 MHz. Input A. All models
50 ...520 MHz. Input C. PM 6624
50...1000 MHz. Input C. PM 6625
Gate times 10 ms, 100 ms, 1 s and 10 s. Input A
Resolution 100 Hz, 10 Hz, 1 Hz and 0.1 Hz. All models
Accuracy *1 count * time base error

Single Period B

Range 100 ns...105s (DC... 10 MHz)

Frequency counted 10 MHz or 10 kHz

Time resolution 100 ns or 100 us

Accuracy *1 count * trigger error* = time base error

Period average B

Range 1 Hz...10 MHz
Frequency counted 10 MHz
Number of averagings —=> N=10? 104 and 10¢
: ) 100 ns
Time resolution N
Accuracy *1 count * trigger error*/N % time base error

Time interval A—B

Single Average
Range 100 ns...105s Tns...1s
Frequency counted 10 MHz or 10 kHz 10 MHz
Time resolution 100 ns or 100 us 100 ns
\N
Number of averagings N=102, 104, 106
Min. time stop to start 250 ns
Accuracy *1 count * trigger +5 ns * time base error
error** % time base error £100 ns * trigger error**
\'N
Time interval repetition rate max. 5 MHz max. 4 MHz



Count A

Range
Mode

Pulse pair resolution

Frequency ratio A/B or C/B
Range

Multiplier
Accuracy

Check
HOLD OFF on

Auxiliary functions
Reset

Start/Stop and Gated by B

Display time
Stand by
Memory

Trigger hold off
Range

1 to 999999999

Accumulates pulses on channel A during time interval between start and
stop signal or gate signal at input B

12 ns

fA: DC...80 MHz. All models
fB: DC... 10 MHz. All models
fC: 50...520 MHz. PM 6624

fC: 50...1000 MHz. PM 6625

N = 104 and 10¢
*1 count * trigger error* of B
N

10 MHz internally applied to channel A and B
The hold off duration will be displayed if SINGLE PERIOD B is selected.
PM 6622.

Pushing RESET button resets the counter, releasing it starts new measure-
ment.

In function COUNT A the gate time is controlled either by start/stop or
gate signal at input B.

Mode of operation is selected by a slide switch at the front panel.

Continuously variable between 0.2...5 s and infinite of display time knob
is pulled.

The switch is combined with display time control. Position STAND BY
keeps an oven oscillator heated.

Switchable by push-button MEMORY

Active in the time-interval and the period mode. PM 6622.

Approximately 10 ... 500 us,

500 ps ... 100 ms if control knob is pulled.

Hold off time is monitored at output gate open.

* Trigger error is < £3 x 1072 for sine wave signals with signal to noise ratio of = 40 dB.

** Trigger error for any wave shape is <

" 25 x 1073
~ Signal slope (V/ns)

ns

B. INPUT CHARACTERISTICS

Input A and B

Range
DC coupled
AC coupled
Sensitivity

Impedance
Coupling
Attenuation
Trigger level

Safe overload
Attenuation X 1

Attenuation x 10

?O%HZSOI\S(I;ZI\AHZ } Input B is functionally limited to 10 MHz

Sine wave: 20 mV,,,.

Pulses: 60 mV,,, for pulse width = 6 ns

1 MQ//25 pF

DC and AC

X 1and x 10

Preset 0V or variable between £2.5V with high resolution around 0 V.

=< 440 Hz: 250V DC or 230 V,,,.
> 440 Hz: falling to 12 V,,,, at 1 MHz
Max. 250 V DC or 230 V..



Input C
(Not present in PM 6622)

Frequency range
Dynamic voltage range

Impedance
VSWR

Coupling
Attenuation
Prescaling factor
Safe overload
AM tolerance

D OUT/IN 10 MHz

Range
Sensitivity
Coupling
Impedance
Safe overload

EXT. RESET/START

Input current

PM 6624 PM 6625

50...520 MHz 50...1000 MHz
10 MVips - - - 12 Vi 10 mVips - .- 12 Vi
(—27 dBm ... +35 dBm) (—27 dBm ... 4+35 dBm)

50 Q 50 Q

<2 <2

AC AC

by automatic PIN diode attenuator, maximum 62 dB.
8 16

12 Vrms 12 Vrms

98 9, at 5 kHz modulation frequency

30 % at 1 MHz modulation frequency } All models

External oscillator input or internal oscillator output. Selectable by a switch
at the rear panel.

1 kHz...10 MHz

500 MV s

AC

~ 10 kQ

50 Vrms

OV *0.4V applied to EXT. RESET input will reset the counter.

If DISPLAY TIME is set to position o0 one new measurement will be ini-
tiated when the EXT. RESET is returned to > +2.4V (max. 55V) or the
input is left open.

Max. 0.4 mA at 0.4V

* Above 960 MHz, the sensitivity of the PM 6625 might drop to 14 mV,, (—24 dBm) at 1 GHz

C. OUTPUT CHARACTERISTICS

D OUT/IN 10 MHz

Output frequency
Signal level
Output impedance
Coupling

GATE OPEN
Output level

Output impedance
Delay

DISPLAY

Gate lamp

Unit annunciators

Internal oscillator output or external oscillator input. Selectable by a switch
at the rear panel.

Internal oscillator frequency, 10 MHz.

=~ 1 Vs, Open circuit.

~= 200 Q, short circuit proof.

DC

< 0.4 V during main gate open

~= 1.5 during hold off time. PM 6622

> 2.5V during main gate closed.

~ 400 Q.

Internal delay between the signal inputs and the trigger monitor output is
approximately 65 ns.

9 digits.
In plane 7 segment gas discharge display with decimal point indication.

Indicates that main gate is open and counting takes place.
In stand by position the Gate lamp indicates that mains or battery voltage
is connected.

kHz, MHz, ms and ns.




D. GENERAL CHARACTERISTICS

Oscillator

Supply
By mains

By external battery
By internal battery option

Environmental characteristics
Temperature
Operating

Storage

Mains interference

See Chapter VIII.

100...130V or 200...260V, 50 . ..400 Hz max. 20 VA depending

on options.
+ 11.5to 28 V approximately 8 W.
PM 9673

0°C...50°C

0° C...40° C with battery option PM 9673.
—40°C...70°C

—40° C...50° C with battery option PM 9673.
Below CISPR (22/3, 29/2 and 40/1)

Altitude 5000 m operating
15000 m storage.
Shock Meets the requirements of the IEC 68 Eb recommendations.
Vibration Meets the requirements of the IEC 68 F recommendations.
Dimensions
Width 210 mm
Height 89 mm
Depth 325 mm
Weight Approximately 2.8 kg.

lll. ACCESSORIES

1. Standard accessories supplied with the instrument

1 mains cable PM 9584 Resistive mixing piece, 50 (), 3 BNC

1 manual sockets

1 1.6 A fuse ,fast action PM 9346 Active-probe power supply

1115 V" label 2.4. Coaxial cables
PM 9074 50 ), BNC to BNC,length1 m

PM 9588 Set of 50 () cables, BNC to BNC:
2.1. Oscillators 5 cables, length 20.7 cm

; 4 cables, length 40.5 cm
PM 9677 Standard Ilat '
e 3 cables, length 60.3 cm

PM 9678 TCXO 3 cables, length 198.6 cm
PM 9679 Oven-enclosed oscillator 1 x 10-7/month

PM 9690 Oven-enclosed oscillator 1.5x 10-%/24 h.

2. Accessories to be ordered separately

2.5. Mains cable

PM 9011 3-core detachable mains cable
2.2. Output interface units

PM 9674 BCD output unit
PM 9675 D/A converter

2.6. Rack mount adapter
PM 9669 19” rack mount adapter

2.7. Battery unit

2.3. Input interface accessories PM 9673 Internal battery unit

PM 9351 Passive measuring probe 10 MQ,/11 pF
220 MHz, attenuation 10X 2.8. Carrying case

PM 9353 FET probe, 1M ) /3.5F, 220 MHz PM 9672 Carrying case for the instrument




IV. INSTALLATION

1. Mains voltage conversion

The instrument can be converted into two mains voltage ranges 100—130 V and 200—260 V. The frequency
range is 50 to 400 Hz. At delivery the instrument is set to the 200 to 260 V range.

When changing to the 100 to 130 V range the connections of the mains transformer should be changed
as shown in figure IV-1, and the label “230 V" covered with the “115 V" label supplied.

Thermal

fuse
r--

b e 1o

Thermal

b fuse ,22222222:22:,2::22

wired for 110V wrred for 220V Rear view. Marns Transformer

Figure IV-1. Mains transformer connections

2. Earthing

The local safety regulations prescribe how the instrument should be earthed. Two ways are possible:
1. Via the protective earth terminal at the rear panel.
2. Via the three core mains cable plugged into an outlet with protective earth contact.

NOTE: Use only one of these alternatives to avoid hum!

3. Fuses

A thermal fuse on the mains transformer and a 1.6 A fuse, fast action, on unit U1 are protecting the
power supply.

4. Optional accessories

Refer to installation instruction given in manual for each type number.
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V. CONTROLS, INDICATORS AND CONNECTORS

Front panel PM 6624 and PM 6625

PM 6625 timer/counter 1GHz
DISPLAY TIME
PWR ON i max’

STAND BY
MEMORY FREQUENCY 01Mz

0.,

RATIO A/Bor

1. Display time control

Potentiometer sets display time between 0.2 s and 5 s.
Infinite display time when knob is pulled. With switch
set to position STAND BY the counter is turned off
except of the oven oscillator.

Warning: Primary voltage of power supply is on.

2. kHz, MHz, ms and ns

Unit annunciators.

3. Gate lamp

Indicates that main-gate is opened and counting takes
place, in the stand-by position the gate lamp indicates
that the line voltage or battery is connected for X-tal
oscillator stabilization.

4. Monitor socket channel A

Output socket for set trigger level.

5. Trigger control channel A

Sets trigger level from —2.5V to +2.5V when the
attenuator is in position 20mV, and from —25V to
+25 V when the attenuator is in position 200 mV. Knob
pulled sets trigger level to 0 V.

6. Trigger lamp channel A

Tri-state control lamp for set trigger level. Blinking
lamp indicates that the set trigger level matches the
level of the input signal. Lamp permanently on indi-
cates that the set trigger level is too high, and lamp
turned off indicates that set trigger level is too low.

7. Trigger lamp channel B

Same as trigger lamp channel A.

o 0 'ﬂ%lGﬁEﬂ :

ov ® iEvEL

PULL FOR
ov
z Sv +25v
~25 ¥ 25N

J° 20mV AC SEP AC 20mV J =

@@Q@@@@@

/ pC Ccom DC

ima
- 25pF
trXdns

DC-B0MMHz MAX 220V

8. Trigger control channel B

Same as trigger control channel A.

9. Monitor socket channel B

Same as monitor socket channel A.

10. Memory

In released position the measurement information is
stored until next measurement cycle is completed. De-
pressed button makes dlsplay follow decade counters
continuously.

11. Input C

Input socket for frequency and ratio measurement.

12. Start-Stop by B/Gated by B and Input AfInput C

In the upper position it sets counter to measure Count
A Start-Stop by B, Frequency A, or Ratio A/B and in
the lower position it sets counter to measure Count A
Gated by B, Frequency C or Ratio C/B depending on
how the Function Selector is set.

13. Frequency A and C

Sets counter to measure frequency at inputs A and C.
100 Hz, 10 Hz, 1 Hz and 0.1 Hz correspond to the reso-
lution of the least significant digit.

14. Single

Sets counter to measure Single Period B or Single
Time Interval A to B. Time resolution can be set to
0.1 ms or 0.1 ps.



15. Average

Sets counter to measure Multiple Period B or Time
Interval Average A to B. 102, 104 and 10¢ are number of
averagings.

16. Ratio A/B or C/B

Combined with Input A/Input C switch it selects Ratio
A/B or Ratio C/B measurement. 10 and 10¢ are mul-
tipliers.

17. Count A

Sets counter to accumulate pulses between Start to
Stop or Gated by B measurements.

18. Function selector

Combined with the two slide switches it selects the
different measuring modes.

19. Period B/Time interval A to B

Sets counter to measure Period B or Time interval A
to B.

20. Self check

Connects 10 MHz from the internal oscillator to the
input circuits of the counter.

21. Slope selector channel A

Sets counter to trigger on either positive or negative
slope of the input signal.

11

22. Attenuator channel A

Provides 10 x attenuation of the input signal.

23. AC/DC selector channel A
Selects AC or DC coupling of the input signal.

24. Separate/Common via B

Connects channel A and B internally in position
COM VIA B. In position SEP the input channels are
separated.

25. AC/DC selector channel B
Same as AC/DC selector channel A.

26. Attenuator channel B

Same as attenuator channel A.

27. Slope selector channel B

Same as slope selector channel A.

28. Input A

Input socket for frequency, ratio and time interval
measurement.

29. Input B

Input socket for period, ratio and time interval mea-
surement.

30. Reset

Resets counter and display to zero.
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V. CONTROLS, INDICATORS AND CONNECTORS

Front panel PM 6622

PM 6622 timer/counter 80MHz

DISPLAY TIME

PWR ON
STAND BY

MEMORY FREQUENCY A o1m:

10ne
AVG

“0g,

RATIO A/B

1. Display time control

Potentiometer sets display time between 0.2 s and 5 s.
Infinite display time when knob is pulled. With switch
set to position STAND BY the counter is turned off
except of the oven oscillator.

Warning: Primary voltage of power supply is on.

2. kHz, MHz, ms and ns

Unit annunciators.

3. Gate lamp

Indicates that main-gate is opened and counting takes
place, in the stand-by position the gate lamp indicates
that the line voltage or battery is connected for X-tal
oscillator stabilization.

4. Monitor socket channel A

Output socket for set trigger level.

5. Trigger control channel A

Sets trigger level from —2.5V to +2.5V when the
attenuator is in position 20mV, and from —25V to
+ 25V when the attenuator is in position 200 mV. Knob
pulled sets trigger level to 0 V.

6. Trigger lamp channel A

Tri-state control lamp for set trigger level. Blinking
lamp indicates that the set trigger level matches the
level of the input signal. Lamp permanently on indi-
cates that the set trigger level is too high, and lamp
turned off indicates that set trigger level is too low.

7. Trigger lamp channel B

Same as trigger lamp channel A.

e o PO!PS

TRIGGER
LEVEL o ©

(%)

+2.5v
+ 25V

.« 20nmV  AC SEP AC 20V . m

m$@®®®$§®@

TIME INT

ATO0OB { ) ;.m‘,
i =

DC-80MHz MAX

8. Trigger control channel B

Same as trigger control channel A.

9. Monitor socket channel B

Same as monitor socket channel A.

10. Memory

In released position the measurement information is
stored until next measurement cycle is completed. De-
pressed button makes display follow decade counters
continuously.

11. Hold off control

In Single Period and Single Time Interval this control
disables retriggering of the main gate until the set hold
off time is out.

12. Start[stop by B-Gated by B

In the upper position it sets counter to measure Count
A Start-Stop by B, in the lower position counter will
measure Count A Gated by B.

13. Frequency A

Sets counter to measure frequency at input A. 100 Hz,
10 Hz, 1 Hz and 0.1 Hz correspond to the resolution of
the least significant digit.

14. Single

Sets counter to measure Single Period B or Single
Time Interval A to B. Time resolution can be set to
0.1 ms or 0.1 pus.



15. Average

Sets counter to measure Multiple Period B or Time
Interval Average A to B. 102, 104 and 106 are number of
averagings.

16. Ratio A/B

Sets counter to measure ratio between signals at input
A and B. 104 and 10¢ are multipliers.

17. Count A

Sets counter to accumulate pulses between Start to
Stop or Gated by B measurements.

18. Function selector

Combined with the two slide switches it selects the
different measuring modes.

19. Period B/Time interval A to B

Sets counter to measure Period B or Time interval A
to B.

20. Self check

Connects 10 MHz from the internal oscillator to the
input circuits of the counter.

21. Slope selector channel A

Sets counter to trigger on either positive or negative
slope of the input signal.

13

22. Attenuator channel A

Provides 10 x attenuation of the input signal.

23. AC/DC selector channel A
Selects AC or DC coupling of the input signal.

24. Separate/Common via B

Connects channel A and B internally in position
COM VIA B. In position SEP the input channels are
separated.

25. AC/DC selector channel B
Same as AC/DC selector channel A.

26. Attenuator channel B

Same as attenuator channel A.

27. Slope selector channel B

Same as slope selector channel A.

28. Input A

Input socket for frequency, ratio and time interval
measurement.

29. InputB

Input socket for period, ratio and time interval mea-
surement.

30. Reset

Resets counter and display to zero.
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Rear panel PM 6622 .. .25

WIRED FOR 230V AC
MAING THANSF. THERAM. FUSED

EXT.RESEY GATE UPEN

- i
: "'0

EXT.BATT.12~28V

MAINS/EXY.BATT. 0

“ INT.STD OUTY VIA D INCL.

oEKTASTD IN VIA D

FMSST_} @ o

QUT/IN UMMz

INT. BATT.

1. External battery socket

Plus pole input socket for external battery.

2. Mains input

Input socket for the mains.

3. External reset input

Input socket for reset/start signal.

4. Monitor socket gate signal

Output socket for gate and hold off (PM 6622) signals.

5. Internal/External Standard switch

Sets operating mode of input D to either internal
10 MHz out or external 10 MHz in.

6. External battery socket

Minus pole input socket for external battery.

7. Chassis ground

Protective earth terminal.

8. Mains/Battery switch

Sets power supply to be fed from external or internal
power source.

9. BCD and D/A connector
Output connector for the BCD and D/A units.

10. Internal/External Standard socket

10 MHz out or external 10 MHz in.

|
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Top view PM 6622 ...25

Fig. V-1. Top view of PM 6622 ...25 1.6 A fuse fast action.

Bottom view PM 6622 .. .25

Fig. V-2. Bottom view of PM 6622 .. .25 Connector for D/A and BCD unit.
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VI. OPERATION
General Information

1. Switch on power
1.1. Mains

Before the counter is connected to the mains check

that the mains transformer is wired for the local mains

voltage as described in chapter IV.1. Mains voltage

conversion

— Set switch MAINS EXT. BATT/INT. BATT on the
rear panel to position MAINS EXT. BATT.

— Connect the mains cable to input socket for the
mains at the rear panel.

— Set DISPLAY TIME control at the front panel to
position ON.

— Check that display turns on indicating that power
is on.

1.2. External battery

— Set switch MAINS EXT. BATT/INT. BATT at the
rear panel to position MAINS EXT. BATT.

— Connect the cables from the external battery to
sockets EXT. BATT. 12—28V at the rear panel.

— Set DISPLAY TIME at the front panel control to
position ON.

— Check that display turns on indicating that power
is on.

1.3. Internal battery PM 9675

— Set switch MAINS EXT. BATT/INT. BATT. at the
rear panel to position INT. BATT.

— Set DISPLAY TIME control at the front panel to
position ON.

— Check that display turns on indicating that power
is on. Blinking display indicates low voltages.
Refer to manual PM 9673 for charging instructions.

2. Warm up time

The warm up time from the moment of mains connec-
tion is less than 7 minutes to an oscillator error of less
than 1077 for instruments equipped with the oven-
enclosed oscillators PM 9679 and PM 9690. Instru-
ments equipped with the oscillators PM 9677 or
PM 9678 (TCXO) are ready for use at the moment of
mains connection.

Normally the instrument is switched on from the
STAND BY position. If so, no warm up time is needed,
irrespective of which oscillator is employed.

3. External frequency standards

House standards or other frequency standards can be
used instead of the internal 10 MHz oscillator.

If a time resolution of 100 ns is required, 10 MHz must
be used. When using 1 MHz instead of 10 MHz the
decimal point must be shifted one step to the left to
interpret the display correctly. To set the counter to
external standard the switch EXT. STD OUT VIA
D/EXT. STD IN VIA D at the rear panel must be set to
position EXT. STD IN VIA D.

4. Control settings
4.1. A, B and C inputs

The A and B amplifiers are identical in specification
‘and provided with identical input controls.

The A input is normally used for frequency measure-
ment and the B input for time measurement.

The C input is a prescaler input with automatic PIN-
diode attenuator and mainly used for high frequency
measurement.

4.2. AC and DC coupling

The AC/DC push-button controls the coupling of the
input signal to the attenuator and the amplifier by
switching a capacitor in series in the AC mode and
by direct coupling in the DC mode.

A.C. coupling is normally used to block the d.c. com-
ponent in signals which are superimposed on a d.c.
voltage. The capacitor in series will, however, cause a
falling sensitivity for low frequencies.

In waveforms where pulse width and repetition time
vary the d.c. level will also vary. Change in the d.c.
level will cause changes in the preset triggering level
and make accurate time measurements impossible if
A.C. coupled, in such cases the input should be D.C.
coupled.

Normally frequency measurements are performed with
an A.C. coupled input and time interval measurements
with a D.C. coupled input.

AC/DC

/nput )_Ifﬁt_)l_‘ Attenuator

Fig. VI-1.  AC/DC coupling

4.3. Attenuator and Trigger Level.

The TRIGGER LEVEL control allows continuous setting
of the trigger level at any point of the input signal.
For high amplitude signals the attenuator is used to
expand the setting range.

However, input attenuation will decrease the sensi-
tivity and cause bigger trigger errors.

For frequency measurements on sine wave and other
symmetrical signals no level off-set is required. Pulled
position of the TRIGGER LEVEL control sets the trigger
level to 0 V for highest sensitivity.

However, for frequency measurement on narrow pul-
ses a limited off-set voltage may be needed to obtain
reliable triggering.

Time measurement requires continuously variable set-
ting of the trigger level.

Monitor sockets for channel A and B provide the
ability to measure the set trigger level.

If the attenuator is set to 200 mV the trigger level range
is increased 10 times from £2.5V to £25V.



The name trigger level can be misleading, since trig-
gering does not occur on the set trigger level but at
the trigger point—see figure VI-2.

Trigger pount

Trigger level

g Hysteresis bond

.

or frlgger window

Fig. VI-2. Triggering

4.4. Separate and Common via B mode

In the SEP position the A and B inputs operate inde-
pendently of each other in any operations irrespective
of input sources. In the COM position the A input is
disconnected from its attenuator and amplifier, and a
signal connected to input B is coupled to both A and B
attenuators and amplifiers.

All input specifications of input B will remain the same
but the input impedance will be 500 kQ shunted by
50 pF.

Input A J—

Altenuator

/nput B Attenuator

Fig. VI-3. COM via B mode

4.5. Positive and negative slope triggering

This push-button determines on which slope of the
input signal the triggering will occur.

In released position the triggering will occur at the
positive slope of the input signal and in depressed
position it will occur on the negative slope.

Where on the slope the triggering will occur is deter-
mined by the TRIGGER LEVEL control.

Positive T l Negative
slope slope

Fig. VI-4. Positive and negative slope triggering
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A simple way to measure the pulse width of a positive
pulse is achieved by setting input A to positive slope
and input B to negative slope, connect the pulse to
input B, set FUNCTION SELECTOR to any of the two
SINGLE positions, slide switch PERIOD B/TIME INT.
A TO B to position TIME INT. A TO B and SEP/COM
to COM.

e Pulse width

/nput pulse
channel B

Time i(nterval

Meosured
time (nlerval

Fig. VI-5. Simple pulse width measurement

4.6. Hold off PM 6622

This control provides a delayed triggering of the in-
strument in single period and time interval measure-
ment, this feature is used to avoid false triggering on
noisy signals.
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5. Basic measurements
5.1. CHECK PM 6622

FREQUENCY A o01h:z

JLiLB

RATIO A/B

Self check of the instrument. — Set PERIOD B/TIME INT A TO B to PERIOD B
— Depress CHECK push-button Period B

— Rotate FUNCTION SELECTOR and read:
0.1 ms  00000000.0

Frequency A 01ns  00000.0001
100Hz  00010.0000 102 000000100
10Hz  0010.00000 104 0000100.00
1Hz  010.000000 106 00100.0000
0.1Hz  10.0000000
Ratio A/B
106 001.000000
10 00001.0000
Count A
Start/Stop 000000002
Gated 000000001



5.2. CHECKPM 6624 ...

25

. " o
L“’" COUNT A e, W06

108 108
RATIO A/BorC/B

TIME INT
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Self check of the instrument.
— Depress CHECK push-button

— Set INPUT A/INPUT C to INPUT A
— Rotate FUNCTION SELECTOR and read:

FREQUENCY A

100 Hz ~ 00010.0000 MHz
10 Hz  0010.00000 MHz
1Hz  010000.000 kHz
0.1 Hz  10000.0000 kHz

— Set PERIOD B/TIME INT A TO B to PERIOD B

PERIOD B

0.1ms  00000000.0
0.1 ns 00000.0001

102 000000100

104 0000100.00

106 00100.0000
RATIO A/B

106 001.000000

104 00001.0000

— Set INPUT A/INPUT C to INPUT C

RATIO C/B PM 6624

104 008.000000
10¢ 00008.0000

RATIO C/B PM 6625

104 016.000000
10¢ 00016.0000
COUNT A

Start/Stop 000000002

Gated 000000001

FREQUENCY C PM 6624

100 Hz ~ 00080.0000 MHz
10 Hz ~ 0080.00000 MHz
1Hz  080000.000 kHz
0.1 Hz  80000.0000 kHz

FREQUENCY C PM 6625

100 Hz  00160.0000 MHz
10 Hz  0160.00000 MHz

1Hz  160000.000 kHz
0.1 Hz  60000.0000 kHz
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5.3. Frequency A. PM 6622. .. 25

FREQUENCY

Simple frequency measurement on sine waves and
other symmetrical waveforms.

— Set FUNCTION SELECTOR to desired resolution

— Set INPUT A/INPUT C to INPUT A (only PM 6624
... 25)

— Set AC/DC to AC

5.4. FREQUENCY C PM 6624 ...25

FREQUENCY 01Hz

1H2

10 Hz

100 H:

Automatic frequency measurement.
— Set FUNCTION SELECTOR to desired resolution
— Set INPUT A/INPUT C to INPUT C

TRIGGE
LEVEL

PULL FO
ov

1ima

25pF
A trRdns
DC-80MMHz MAX 220

Pull TRIGGER LEVEL control
Set SEP/COM to SEP

Set 20 mV/200 mV to 200 mV if the amplitude of
the input signal is higher than 1 V ;5

Connect the input signal to input A
Display will show frequency in kHz or MHz

Connect the input signal to input C
Display will show frequency in MHz or kHz
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5.5. PERIOD B PM 6622 . ..25

PERIOD

TIR ]
ATOB

Simple period measurement on sine waves and other — Set AC/DC to AC

symmetrical waveforms. — Set 20 mV/200 mV to 200 mV if the amplitude of

— Set FUNCTION SELECTOR to SINGLE or AVG the input signal is higher than 1 Vyy,
measurement — Select positive slope triggering

— Set PERIOD B/TIME INT A TO B to PERIOD B — Connect the signal to input B

— Pull TRIGGER LEVEL Display will show period time in ms or ns

AN N

0%

Number of periods

averaged é.g. 7104

Moin gaote open

D)
Pulses accurnulated |
in Decimal counting unit

Fig. VI-6. Period average measurement

Input signol /-\ /-\ /\
ol 2 /a7 N s

Moin gote open

|
I
Pulses accmuloted |
in Decimal counting unit ]l

Fig. VI-7. Single period measurement
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5.6. Time Interval A to B PM 6622 ...25

TRIGGER
LEVEL

BULL FOR
av

®cate .o 2.5V +2.5V
~25 ¥ b 2h Y

£

PERIOD
8

TIME INT
ATOB

Simple measurement of time interval between pulses
at input A and B from separate sources.

— Set FUNCTION SELECTOR to SINGLE or AVG

— Set PERIOD B/TIME INT A TO B to TIME INT A —

TOB

— Set 20 mV/200 mV to 200 mV if the amplitude of "'

the input signal is higher than 3 V,,

5.7. Ratio A/B PM 6622 . . .25

»2G ¥ * 25 W

4 20mV AC SEP AC 20mV J =

L ¥ L
Dc com pC

25pF
» tr%dns
DC-BOMMz wax 220V

Set AC/DC to DC
Set SEP/COM to SEP
Select positive slope triggering

Set TRIGGER LEVEL potentiometer to suitable
trigger level e.g. 50 9, of the pulse amplitude

Connect the pulses to input A and B

Display will show the time interval in ms or ns

® GATE  .asv +2.5v
25 v

Simple ratio measurement on sine wave or other sym- e

metrical waveforms.

— Set FUNCTION SELECTOR to 104 or 106
— Pull TRIGGER LEVEL control

— Set AC/DC to AC

— Set SEP/COM to SEP

+35 v

| 20mV AC

amn
25pF
- trxdns
DC-BOMHz  MAX 220V

Set 20 mV/200 mV to 200 mV if the amplitude of

the input signal is higher than 1 V

Connect the signal with the highest frequency to
input A and the other signal to input B

Display will show the ratio of the signal frequen-
cies at input A and B
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5.8. Ratio C/B PM 6624...25

UGGER o
EVEL =~ 9V

JLL FOR
ov

28y +esV
~25 ¥ $ 254

AC 20mV I =

TR A U
COM DC 200mv . B
5 s 2 i

ma

25pF
pdns

AX 220V

Simple ratio measurement on sine wave and other — Set AC/DC to AC

symmetrical waveforms. — Set 20 mV/200 mV to 200 mV if the amplitude of
— Set FUNCTION SELECTOR to 104 or 10¢ the input signal is higher than 1 Vpy,

—  Set INPUT A/INPUT C to INPUT C — Connect the signal with the highest frequency to

input C and the other to input B

— Pull TRIGGER LEVEL control Display will show the ratio of the signal frequen-
— Set SEP/COM to SEP cies at input C and B
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5.9. Count A Start/Stop and Gated by B. PM 6622 . . . 25

Simple Start/Stop and Gated by B

sine wave and other symmetrical waveforms.

mma

25pF
o tp xdns
DC-BOMMz MAX 220V

measurement on — Select positive slope triggering

— Select Start/Stop by B (upper position) or Gated

— Set FUNCTION SELECTOR to COUNT A by B (lower position)

— Pull TRIGGER LEVEL Control
— Set AC/DC to AC for channel A
— Set AC/DC to DC for channel B

— Connect gating signal to input B and the other
signal to input A

In Start/Stop operation the display will show the accu-
mulated number of counts in the time interval between

— Set SEP/COM to SEP the Start/Stop signals, and in the Gated mode the ac-
— Set 20 mV/200 mV to 200 mV if the amplitude of cumulated number of counts during the positive and
the input signal is higher than 1 Vs negative slopes of the Gating signal

Number of counts

NN

)

/nput A

Start Stop signol

NN N

/nput B

Pulses counted

|
1 Measurement time :

3 [ | |

! l | ! il
I | | !

| | | l

I | | |

Number of counts

Fig. VI-8. Start/Stop by B measurement

/NN [

L

Input A

Gating signal

\/\/\/\/

Measurement time
—

/nput B

Pulses counted

— 1 1 [

Fig. VI-9. Gated by B measurement



5.10. Hold off PM 6622

25

— Set FUNCTION SELECTOR to 0.1 us and rotate — Read hold off time from 0.01 to 0.5 ms on the dis-

HOLD OFF control from fully CCW to fully CW

position

Noisy input signal

knob pulled

Input A ond B

Main gate without

hold off

Set hold off time

oo Hold off time

Moin gofe with

]

hold off

Fig. VI-10. Time interval measurement on noisy signals

play with knob pushed and 0.5 ms to 100 ms with

I
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VIl. INTERNAL CHECKS AND ADJUSTMENTS

The tolerances mentioned in the following text apply to newly adjusted instruments only. The value may differ

from those given in Chapter Il Technical data.

Note: Always check the d.c. supply voltages before any adjustments are made.

1. Use figure X-2 to identify the location of trimmers and check points.

2. Test equipment

Check point Instrument

3 Voltmeter

46 Voltmeter

58 Pulsegenerator
58 Oscilloscope
58 Probe

3. D.C. voltages

3.1 Connect the voltmeter to jumper connector BU 104
and check the d.c. voltages according to table below.

Test point Measured voltage
+120 115...130V
+5.2 48...52V

+12 11.5... 13V
—5.2 —5...—54V
—50 —50...—60V

4. D.C. balance channel A.

4.1 Disconnect all input signals, release all push-but-
tons and set the controls of the counter:

Start/Stop
Trigg. level pot.

upper position
pulled

4.2 Connect the voltmeter to terminal 6 of IC 101 and
adjust R 1104 until voltmeter shows 0 V.

5. Frequency compensation channel A

Test set up.
Pulse Generator
Counter
A0 PULSE OUT Q

5.1 Set the controls of the counter:

Attenuator 200 mV position

5.2 Set the controls of the pulse generator:

Frequency 10 kHz
Amplitude 3 Viyp
Duty factor 0.5

5.3 Connect " the oscilloscope via a well adjusted
10 MQ/11 pF probe to terminal 6 of IC 101 and adjust
C 102 to minimum distortion of the dispayed wave-
form.

Required data Recommended model

5—150 V d.c. Philips PM 2412
1Vdec. Philips PM 2412
Frequency 10 kHz Philips PM 5715
Amplitude 1V or PM 5705

Duty factor 0.5
Low frequency
Passive 10 MQ/11 pF

Philips PM 3250
Philips PM 9336

6. D.C. balance channel B

6.1 Disconnect all input signals, release all push-but-
tons and set the controls of the counter:

Start/Stop
Trigg.level pot.

upper position
pulled.

6.2 Connect the voltmeter to terminal 12 of IC 101
and adjust R 1044 until voltmeter shows zero.

7. Frequency compensation channel B
Test set up.

Pulse Generator

Counter

Ol

PULSE OUT

7.1 Set the controls of the counter:

Attenuator 200 mV position

7.2 Set the controls of the pulse generator:

Frequency 10 kHz
Amplitude 3 Voo
Duty factor 0.5

7.3 Connect the oscilloscope via a well adjusted
10 MQ/11 pF probe to terminal 12 of IC 101 and ad-
just C112 to minimum distortion of the displayed
wave form.



VIIl. OSCILLATORS PM 9677, PM 9678, PM 9679 and PM 9690

PM 9677

9446 096 770.1

PM 9678

9446 096 780.1

PM 9679

9446 096 790.1

- PM 9690

9446 096 900.1

21
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1. General

The oscillators are made as plug-in cards and have a nominal frequency of 10 MHz.

2. Technical data
2.1. Electrical

Nominal frequency, MHz

Trimming range, Hz

Output voltage, mV

(into 1 kohm)
Supply voltage, V

Power consumption (+25°C)
Continuous operation

Stand by
Warm up

Stability against:
Ageing

Temperature
0..:-507C
(ref. to +25°C)

Line voltage £ 10 %,

Change of measuring mode
and change between line,
ext. and int. battery

Warm up time (to r
1%1077)

2.2. Environmental

Temperature
Storage, °C
Operating, °C

Altitude
Storage, m
Operating, m

Humidity at 50°C

Shock
Vibration

2.3. Mechanical
Dimensions, mm
Weight, g

PM 9677
10.000 000
> £ 200

> 300

+ 12

< 100 mW
none
none

< 5x1077/month

<1x10°5

<1x10°8
<3x1077

—40to +70
0to +50

15000
5000

10—90 % RH

(26° dew point)

Meets the requirement of the IEC 68F recommendations

93x50%20
50

PM 9678
10.000 000

> +20

> 100

+ 12

< 200 mW
none
none

PM 9679
10.000 000
+20%)
—30

> 150

+ 11.5to0 28
(from unre-
gulated power
supply)

< 100 mA
<100 mA
< 400 mA

PM 9690
10.000 000
+3%)

—7

> 50

+ 11.5to 28
(from unregulated
power supply)

< 125 mA
<125 mA
< 400 mA

< 1x1077/month**) <1x1077/month < 1.5x1079/24 h

<1x10°¢

<1x107?
<5%x10°8

—40 to +70
0to 4+50

15000
5000

10—90 % RH

(26° dew point)
Meets the requirement of the IEC Eb recommendations

93x50x%x 15
25

<1x1077

<1x%x10~?
<1x10-8

<10 min

—40to +70
0to +50

15000
5000

10—90 % RH

(26° dew point)

100x 52 35
100

(after 72 hours of
continuous opera-
tion)

<3x10°8

<5x%10-10
<3x%107?

< 15 min

—40to +70
0to +50

15000
5000

10—90 %
(26° dew point)

} all oscillators

100 52% 35
100

*) The indicated values regard only the fine trimming range. A coarse trimmer is available on the PM 9679 and

PM 9690 to adjust for an ageing of more than 10 years.

**) Trimming range will cover at least 10 years of operation since the ageing will decrease substantially after the

first 6 months.




3. Frequency adjustment PM 9677

3.1. This adjustment requires a reference oscillator
having an accuracy of <1x107¢.

The oven enclosed PHILIPS oscillators PM 9680*,
PM 9681* and PM 9690* meet this requirement.

The adjustment should preferably be made at an am-
bient temperature of +25°C.

3.2. Remove the bottom cover of the counter.

3.3. Connect the reference signal available at socket
10 MHz OUT of the external counter to INPUT A of
the counter to be adjusted.

3.4. Set the controls of the counter to be adjusted:
FUNCTION SELECTOR: FREQUENCY A 1 Hz
TRIGGER LEVEL A: pulled

3.5. Adjust trimming capacitor C 1 to 10000.000 kHz
plus or minus 10 Hz.

4. Frequency adjustment PM 9678

4.1. This adjustment requires a reference oscillator
having an accuracy of <1x1077.

The oven enclosed PHILIPS oscillator PM 9680*,
PM 9681* and PM 9690* meet this requirement.

The adjustment should preferably be made at an am-
bient temperature of +25°C.

4.2. Remove the bottom cover of the counter.

4.3. Connect the reference signal available at socket
10 MHz OUT of the external counter to INPUT A of
the counter to be adjusted.

4.4. Set the controls of the counter to be adjusted:
FUNCTION SELECTOR: FREQUENCY A 1 Hz
TRIGGER LEVEL: pulled

4.5. Adjust trimming capacitor C 1 to 10000.000 kHz
plus or minus 1 Hz.

4.6. Set FUNCTION SELECTOR to position 0.1 Hz and
check that display read out is the same as before.
If not, adjust C1 slightly to correct frequency.

5. Frequency adjustment PM 9679

5.1. This adjustment requires a reference oscillator
having an accuracy of <3x1078.

The oven enclosed PHILIPS oscillators PM 9680*,
PM 9681* and PM 9690* meet this requirement.

The adjustment should preferably be made at an am-
bient temperature of 25°C and the oscillator must have
been operating continuously 72 h before any adjust-
ment is made.

5.2. Remove the bottom cover of the counter.

5.3. Connect the reference signal available at socket
10 MHz OUT of the external counter to socket EXT.
TRIGG of oscilloscope PHILIPS PM 3250 or PM 3400.
5.4. Connect the oscillator signal available at socket
10 MHz OUT of the counter to be adjusted to INPUT
A of the oscilloscope.

5.5. Set oscilloscope to 100 ns/div and adjust trimming
potentiometer R 208 until waveform moves with a
velocity of maximum 1 div./3 s (0.3 Hz).

If the adjustment range of R 208 is too narrow perform
the following steps 5.6 to 5.12.

5.6. Set trimming potentiometer R 208 to fully clock-
wise position.

5.7. Remove the two screws fixing the oscillator's text
plate to the box.

5.8. Remove the small plastic cylinder beneath the
text plate using a pair of tweezers.

5.9. Connect an external counter to socket 10 MHz
OUT at the rear panel of the counter to be adjusted.
5.10. Adjust trimming capacitor C 108 until the display
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read out of the external counter is 10000020 Hz.
5.11. Refit the plastic cylinder and the text plate.
5.12. Perform steps 5.3 to 5.5.

6. Frequency adjustment PM 9690

6.1. This adjustment requires a reference frequency
having an accuracy of <1x 1079,

Hewlett-Packard quartz frequency standard HP 105*
meets this requirement.

The adjustment should preferably be made at an
ambient temperature of 25°C and the oscillator must
have been operating continuously 72 h before any
adjustment is made.

6.2. Remove the bottom cover of the counter.

6.3. Connect any of the three reference signals avail-
able at sockets 5 MHz, 1 MHz and 100 kHz of the
HP 105 to socket EXT. TRIGG of oscilloscope PHILIPS
PM 3250 or PM 3400.

6.4. Connect the oscillator signal available at socket
10 MHz OUT of the counter to be adjusted to INPUT
A of the oscilloscope.

6.5. Set oscilloscope to 100 ns/div and adjust trimming
potentiometer R 208 until waveform moves with a
velocity of maximum 1 div/10 s (0.1 Hz).

If the adjustment range of R 208 is too narrow perform
the following steps 6.6 to 6.12.

6.6. Set trimming potentiometer R 208 to fully clock-
wise position.

6.7. Remove the two screws fixing the oscillator's text
plate to the box.

6.8. Remove the small plastic cylinder beneath the
text plate using a pair of tweezers.

6.9. Connect an external counter to socket 10 MHz
OUT at the rear panel of the counter to be adjusted.
6.10. Adjust trimming capacitor C 108 until the display
read out of the external counter is 10000003 Hz.

6.11. Refit the plastic cylinder and the text plate.
6.12. Perform steps 6.3 to 6.5.

7. Repair of oscillator PM 9679 and PM 9690

7.1. Repair of these oscillators may not be carried out
by the local service organisations. In case of break-
down the complete sealed oscllator box has to be sent
to the factory for repair.

Factory address:

PHILIPS ELEKTRONIKINDUSTRIER AB
INDUSTRIAL OPERATIONS

FACK

S-17520 JARFALLA

SWEDEN

8. Pin configuration

PM 9677 PM 9678 PM 9679 PM 9690
Pin

1 s = -l ke

2 i <L L -,

3 . . -t ode

4 + 11.5t028 V +11.5to 28V
5 10 MHz out 10 MHz out 10 MHz out 10 MHz out
7 412V + 12V

*To be checked against a frequency standard such as
Droitwich or HBG.



30

9. Circuit diagram, component lay-out and spare parts list PM 9677

AT
cr

LK ) 2
€©<73

€C43

757

€75 | A2 ]

I!EI+

/

/0

B8ui1

O

Figure VIlI-1. Component lay-out PM 9677

4822
4R22
4R22
4RQ22
4R22
4R22

5322
4822
4822
4822
5322
5322
5322
5322

5322
5322
5322

5322
5322

110
110
110
110
110
110

12%
122
122
122
122
122
122
124

130
130

130

242
267

63161
63116
A3107
~3107
63107
43107

54029
31063
31072
11076
34041
34041
34041
14036

44418
44418
10766

74036
64n31

Spare parts PM 9677

4
L}

4

¥
N
®

1

=

R})O
o

81
BF256A

R1 a3

100K I/.?p

©,

K IIO/)

BU1
R6 i
? +—CF . C12v
K ‘l T
+C8 c7
R22 OR1 o= 15 10
2k2 Tgzxpg-1- IPM n
cév2
752
BF2564A
R4
1k
6
! —S6—C10MHz
ouT
10n
R3 cs RS
1K

Figure VIII-2. Circuit diagram PM 9677

1234 ¢l

RESTSTORS

1N0O¥ 5 CR25
292K 5 (RZ25
1K 5 cn2%
1K 8 CR25
1K 5 CrR2%
1K q cr2s
CARACITNRS

2=] 8P 300
22P ? 100
47p ? 100
LHRP 2 100
1NN w20450 100
10N 20450 100
10N =20+80 100
16M «]0+K0 16
SEFMT CONDUCTORS

BRF 256 A

RF 266 A
BIXT9=CAV?
MISCELLANEDONS
CRYSTAL 10MH7
CONNECTNR

R
R2
R73
R4
RA
R &

1
c2
c3
Cé
S
Cé
Cr
ca

TS
182
GR1

BU1



10. Circuit diagram, component lay-out and spare parts list PM 9678

PM9678

BU1

s e

o e ! v Tkt

s e o : o |

w : | | |

° | | l H
O > : I I * I , !

& e o o |

e . | ] 1

s e

Figure VIII-3. Component lay-out PM 9678

. s . ‘1
I pr9678-1 E3
S ol /OMHz
our
KT
5 7 el iy
o— g {__}—1—1C+72V
+ C§ 470
= 7
. 2 2
7CX0
c7
7,é,
N B 23l 1
: J..: 650 1
l . .
Figure VIlI-4. Circuit diagram PM 9678
ORDERING NUMBER
4822 110 63098 470 2 5% R1
5322 125 50057 5—65P 100V C1
5322 124 14036 15M —-10+50% 16V C2
5322 267 64031 Connector BU1

5322 216 94047

Spare parts PM 9678

Crystal 10 MHz

31
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IX. REPLACING PARTS

1. Push-button switches

1.1. Loosen switch by bending the four tags securing
the switch to the switch bracket.

Fig. I1X-1. Replacing push-button switch

1.2. Crush the switch by means of a pair of cutting
pliers.

1.3. Unsolder the contact pins from the circuit board
one by one. Use a sucking device to remove all tin
solder from the contact holes in the circuit board be-
fore attaching the new switch.

2. Text plate and front rim

2.1. Remove the knobs for DISPLAY TIME, HOLD
OFF (PM 6622), TRIGGER LEVEL and functicn selector.

2.2. Put a screw driver between the front rim and the
front frame at points A,

A
A
|
!
h_‘__‘
A
A

Fig. 1X-2. Removing the front rim

2.3. Pry gently until front rim comes off.

2.4. Remove the text plate.

3. Handle

3.1. Remove the two plastic caps using.a tiny screw
driver or a pair of pliers.

3.2. Unscrew the two screws and pull out handle.

3.3. Before assambling grease, the tooth washer
screwhole and teeth of the handle very slightly with
vaseline.

4. Power supply

When replacing parts in the power supply, in particular
IC150, always check the 45,0 V supply.

Proceed as follows:

4.1. Connect a voltmeter to BU107 pin +5,2V and
check that the voltage is 4.8—5.2V

If the measured voltage does not reach 4.8—5.2V un-
solder R 1103 and select a resistor value that gives the
desired voltage. The value of this resistor may be
1 kQ to 33 k(). Typical value is 8 k).

4.2. Check the d.c. voltages, refer to chapter VIl sec-
tion 3.
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X. SPARE PARTS, CIRCUIT DESCRIPTION OF POWER SUPPLY AND PRESCALER
UNITS, TEST CONDITIONS AND CIRCUIT DIAGRAMS

UNIT Ul ALL MODELS

FIXED RESISTORS

Ordering number Ohm

Tol (o) Type Item

4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
5322

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

Ll
—
[eNeNeo)

—
—
[ o0 3

Bl et o et G ol Pl Gt
Ot ot Gt Pt Pt At et
COO0OO0O00COO

L ol ]
——
[« Y= Ne]

63214
63189
63189
631564
54984
63165
63134
63134
63081
60006
63094
63116
63092
63087
63107
63098
63098
63134
63109
63089
63132
63098
63098
63121
63214
63189
63189
63154
54984
63165
63134
63134
63081
60006
63094
63116
63092
63087
63105
63098
63098
63134
63134
63089
63098
63098
63121
50524
54011

63107

63121

63107

63107
63109

63116
63169
63089
63063
63089
63032
54963
63098
63089
63072
63169
63107
63098
63081

30114
60084
63134
63107
63107
63107
63163

10M
l1e2M
1.2M
56
68
150K
10K
10K
100
390
330
242K
270
180
1+0K
470
470
10K
1.2K
220
8.2K
470
470
3.3K
10M
1e2M
1e2M
56
68
150K
10K
10K
100
390
330
242K
270
180
820
470
470
10K
10K
220
470
470
343K

3.01K
562K
SELECTE

1.0K
3.3K
1.0K
1K
1e2K
242K
220K
220
22
220
1.5
0.18
470
220
47
220
1.0K
470
100
4,7K
1.0
10K
1.0
1.0
1.0
120K

AR RS AU R RV RV RV RV RV RV RV RV VNV NV BV RV NV NV BV ]

— et s
(ol eoR o]

S AC R RV NC BV RV IV RV NV RV NV |

o

(g}

u\nm\n\aszmummmu\nH\nmmmmwm ARG RS Rw iRV RV RV NV R RV RV RV |
—

CrR25
CR25
CR25
CR25S
PR37
CR25
CR25
CR25
CR25
CR25
CR25
CR25
CR2S
CR25
CR25
CR25
CR2S
CR25
CR25
CR25
CR25
CR25
CR25
CR25
CR25
CrR25
CR25
CR25
PR37
CR25
CR25
CR25
CR25
CR25
CR2S
CR25
CR2S
CR25
CR25
CR25
CR25
CR25
CR25
CR2S
CR2S
CR25
CR25
MR25
MR25
CR25
CR25
CR25
CR25

CRrR25
CR25
CR2S
CR25
CR25
CR25
CR25

CR25
CR2S
CR25
CrR25
CR25
CR25
CR2S
NTC

CR25
CR25
CR25
CR2S
CR25

Xrefer. to chapter IX Section 4

R1003

R1004

R1005
R1006
R1007
R1008
R1009
R1010
R1011
R1012
R1013
R1017
R1018
R1019
R1020
R1021
R1022
R1023
R1024
R1025
R1026
R1028
R1029
R1030
R1033
R103¢4
R1035
R1036
R1037
R1038
R1039
R1040
R1041
R1042
R1043
R1047
R1048
R1049
R1050
R1051
R1052
R1053
R1054
R1055
R1058
R1059
R1060
R1101
R1102
R1103
R1104
R1105
R1106

R1107
R1108

R1109
R1110
R1111
R1112
R1113
R1114
R1115
R1116
R1117
R1118
R1119
R1120
R1121
R1122
R1123
R1124
R1127
R1128
R1129
R1130
R1131

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

4822’

4822
4822
4822

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

UNIT

110 63152 47K
110 63089 220
110 63098 470
110 63098 470
110 63098 470
110 63098 470
110 63152 4TK
110 63125 4o TK
110 63107 1.0
110 63107 1.0
110 63134 10K
110 63152 47K
110 63152 47K
110 63152 47K
110 63152 47K
110 63134 10K
110 63107 1.0
110 63107 140
110 60006 390
110 63214 10M
110 63143 22K
110 63123 3,9K
110 63107 140
110 63089 220
110 63134 10K

110 63134 10K
110 63187 M

110 6313¢ 10K

110 63107 1.0
110 63125 4eTK
110 63114 1.8K
110 63114 1.8K
110 63185 820K
110 63098 470

110 63098 470
110 63114 1.8K
110 63114 148K
110 63116 242K
110 63125 447K
110 63143 22K

110 63129 6.8K
110 63138 15K

110 63138 15K

110 63138 15K
110 63138 15K

110 63138 15K

110 63138 15K
110 63138 15K
110 63138 15K
110 63138 15K
110 63098 470
110 63116 202K
110 63116 242K
110 63116 242K
110 63116 242K
110 63116 242K
110 63116 242K
110 63116 242K
110 63116 2e2K

Ul ALL MODELS

VARIABLE RESISTORS
OrderinQ number Ohm

LAV RV RV RV RV RV RV RV RV ]

(LA RE RV RV RV RU N RV RV RV RV RV RV RV EV RV RV RV RV EV RV EV RV RV XV VUARMAVAARAVMAVMAVMARUNARAAAARN AW

CR2S
CR2S
CR2S
CR2S
CR2S
CR2%
CR2S
CR2%
CR2S
CR2%
CR2S
CR2S
CR2S
CR25%
CR25
CR25
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR25%
CR2S
CR2S
CR2S
CR2S
CR2S
CR2S
CR25
CR2S
CR2S
CR2%
CR25S
CR2S
CR2S
CR25
CR25
CR25
CR2%
CR2S
CR25
CR25
CR2S
CR2S
CR25
CR25
CR2S
CR25
CR25
CR2S
CR25

R1132
R1133
R1134
R1135
R1136
R1137
R1138
R1139
R1140
R1l4]
R1142
R1143
R1l44
R1145
R1146
R1147
R1150
R115]
R1152
R1153
R115¢4
R1156
R1157
R1138
R1160
R1161
R1162
R1163
R1164
R1166
R1167
R1168
R1170
R1171
R1172
R1173
R1174
R1175
R1176
R1177
R1178
R1180
R1181
R1182
R1183
R118¢4
R1185
R1186
R1187
R1188
R1189
R1190
R1191
R1192
R1193
R1194
R1195
R1196
R1197

Description Item

5322
5322
5322
5322
5322

101 140]1 100

101 64017 4TK
101 14011 100
101 64017 47K
101 94007 M

TRIMM
SK109
TRIMM
SK119
SK101

POTM
POTM

R1014
R1015
R1044
R1045

SK102 R1165
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UNIT Ul ALL MODELS

FIXED CAPACITORS

Ordering number Farad Tol(°k) Volts Item

UNIT Ul ALL MODELS
VARTABLE CAPACITORS

Ordering number Farad Volts Item

4822
4822
4822
4822
5322
5322
5322
4822
4822
4822
4822
5322
5322
5322
4822
5322
5322
5322
5322
5322
5322
5322
5322
5322
4822
4822
5322
5322
5322
5322
5322
4822
4822
4822
5322
4822
5322
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
5322
4822
5322
5322
4822
5322
5322
4822
5322
5322
4822
5322
4822
5322
5322
5322
5322
5322
5322

5322,

5322
4822

121
122
122
122
122
121
124
121
122
122
122
122
121
124
122
124
122
124
122
122
122
122
122
122
121
122
122
124
124
122
122
124
124

121
122
122
122
122
122
124
121
124
124
124
124
124
124
122
124
122
124
122
121
124
122
122
121
121
122
122
121
121
121
121
121
121
121
121
121
121

40407
31076
31168
31072
34041
40323
14053
40407
31076
31168
31072
34041
40323
14053
31081
14053
34041
14053
34041
34041
3404]
34041
34041
34041
40407
31036
34041
14053
14053
34041
34041
10197
10197
40232
34041
30113
34041
34041
31081

20534
40104
20586
20589
20589
20589
20499
20534
34041
24116
31165
14075
34041
40232
14066
34041
31081
40323
40323
30114
34041
41156
44137
44137
44137
44137
44137
44137
44137
44137
40104

22N
68°P
270P
47P
10N
100N
33M
22N
68°P
270P
47P
10N
100N
33M
100P
33M
10N
33M
10N
10N
10N
10N
10N
10N
22N
2.2P
10N
33M
33M
10N
10N
4TM
4TM
220N
10N
180P
10N
10N
100P

680M°

150N
150M
220M
220M
220M
22M

680M
10N

1M

330p

10N
220N
10M
10N
100P
100N
100N
242N
10N
68N
68N
68N
68N
68N
68N
68N
68N
68N
150N

10

2

2

2
=20+50
10

=10+50
10

2

2

2
=20+50
10
«10450
2
=10+50
=20+50
«10+50
=20+50
=20+50
=204+50
=20+50
=20+50
=20+50
10

2
«20+50
=10+50
=10+50
=20450
«20450
=10¢50
=10+50
10
«20+50
2

=20+50
=20¢5%0

«10+50
10

=10+50
=10+50
=10+¢50
=10+50
=10+450
=10+50
=20+50

10
=10+50
20450
10
«]10+50
«20450
2

10

10

10
«20+50
10

10

10

10

10

10

10

10

10

10

630
100
500
100
100
100
10

630
100
500
100

Clo01
Clo3
Cl04
Cl105
Clo06
c1o7
Cclo8
C111
C113
Clle
Cl15
Clleé
Cl117
c118
Cl19
C121
C122
Cl23
Cl24
c125
C126
c127
c128
C129
C130
C131
C132
C133
Cl134
Cl136
C137
C139
Cl40
Cl41
Clas

Cl46
Cl47
C150
C151
C152
C153
Cl154
C155%
C156
C157
Clé60
Cl61
C162
c163
Clée
Cl165
Clé66
cle7
Cl68
C169
Cl70
C172
Cl76
c178
C179
c180
c181
c182
C183
Cl84
c185
C186
c187
ci8s8
clss

5322 125 54024 2=9°P 300 Clo02
5322 125 54024 2=9P 300 C112

UNIT Ul ALL"MODELS
INTEGRATED CIRCUITS

Ordering number Type ltem
5322 209 85408 MC1651L 1Clol
5322 209 84643 MCl0102P 1€l02
5322 209 85409 GXxB10110 1Clo3
5322 209 84825 MC10216P 1C104
5322 209 84183 SNT4S5T4N 1€125
5322 209 84183 SNT4ST4N 1C126
5322 209 84304 SNTS107AN 1127
5322 209 85406 N74L554A 1C128
5322 209 84628 NT403A 1€129
5322 209 84528 SNT400N 1C130
5322 209 84722 GZF1201P MQS 1C131
5322 209 84722 GZF1201P MOS 1132
5322 209 85001 SN74LS15TN 1€133
5322 209 84996 SN74LS10N 1C134
5322 209 84183 SNT4LST4N 1€135
5322 209 84724 SN74S64N 1C136
5322 209 85407 NT4S02A 1C137
5322 209 84655 723PC 1€150
5322 209 85085 F34049pC SELECTED 1C151
5322 209 84983 SNT4LSOON 1C152
5322 209 854]12 CD4093BE MOS 1C153
5322 209 84983 SN74LSOON 1C15¢4
5322 209 84993 SN74LS02N 1C155
5322 209 84993 SN74LSO2N 1C156
5322 209 84976 F34001PC 1€157
5322 209 84983 SN74LSOON 1€158
5322 209 84984 SN74LS04N 1C159
5322 209 854]1 82590A 1C174
5322 209 80059 SNT4TSN 1€175
5322 209 84529 SNT7403N 1C176
5322 209 84722 GZF1201P MOS 1C177
5322 209 84722 GZF1201P MOS 1€178
5322 209 80072 SNT490AN 1C179
5322 209 80142 SNT442AN 1C180
5322 209 84723 DM8884AN 1€181
5322 111 94015 6X1,0K 1C190
5322 111 94015 6X1,0K 1€191
5322 111 94031 6X4TK 1€192
5322 111 94031 6X4TK 1€193
5322 111 940]2 6X6,.8K 1C19¢4
5322 1]1 94012 6X6,8K 1€195
5322 111 94031 6X4TK 1€196
5322 111 94012 6X6,8K 1C197
5322 111 94026 6X4T0K 1€198

UNIT Ul ALL MODELS

TRAMSISTORS

Ordering number Type ltem
5322 130 44578 E411 SILICONIX TS101
5322 130 44578 E411 SILICONIX TS102
5322 130 44435 2N5770 75103
5322 130 44435 2N5770 TS104
5322 130 44197 BC5588 TS105
5322 130 44197 BC5588 TS106
5322 130 40407 2N2369 TS142
4822 130 40855 BC337 TS146
5322 130 24035 BT100A=02 TS150
5322 130 40482 BRY39 TS151
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4822 130 40855 BC337 75152 UNIT Ul ALL MODELS
5322 130 44417 ngss Tgigz INDUCTANCES
B B L ok B A 1slss  Ordering number Description ltem  Qty,
4822 130 40937 BC5488 15156 5322 158 10289 INDUCTANCE 0,68MH  L10) 1
5322 130 44256  BC557 78177 5322 158 10289  INDUCTANCE 0,68MH  L102 1
5322 130 44247 85568 15180 5322 158 10243 INDUCTANCE 100MH L103 1
5322 130 44247 BSS68 15181 5322 158 10284 INDUCTANEE 4TMH L104 1
5322 130 44247 BSS68 75182 5322 158 10284 INDUCTANCE 4TMH L108 1
5322 130 44247 BSS68 75183 5322 158 10052 CHOKE L150 1
5322 130 44247 BSS68 15184 4822 526 10097 FXC BEAD L151 1
5322 130 44247 BSS68 75185 5322 158 10052 CHOKE L152 1
5322 130 44247 BSS68 TS186
5322 130 44247 BSS68 TS187
5322 130 44247 BSS568 15188 UNIT Ul ALL MODELS
MECHANICAL PARTS
Ordering number Description Item Qty.
UNIT Ul ALL MODELS
D10DES 5322 256 34031  FUSEHOLDER VL150 2
Ordering number Type item 5322 255 44107 1C HOLDER 16 PINS  D.l.L 2
5322 255 441]2 1C HOLDER 18 PINS  D,l.L 5
5322 130 30392  BZYBB=C3V3 g;lgé 5322 255 40089  TRANSISTOR HOLDER TO 183 11
5322 130 30613  BAW62 GR§03 5322 255 40089  TRANSISTOR HOLDER TO 18«4 2
5322 130 30613 BAW6Z alns 5322 265 54006 TRANSISTOR HOLDER  TS153 1
5322 130 30392 BZy88-(3V3 GR‘°5 5322 265 54006  FEMALE CONNECTOR BU 102 1
5322 130 34563  BIX79-C2V7 GR186 5322 265 54018  MALE CONNECTOR BU 102 1
5322 130 30613 BAW6Z — GR{07 5322 265 44064 MALE CONNECTOR BU103 1
5322 130 34563 3§X79'c v Shics 5322 265 44064  MALE CONNECTOR BUl0% 1
5322 130 30613 BAW62 CRi11 5322 265 44064 MALE CONNECTOR BU105 1
5322 130 30392 BIY88-C3V3 e 5322 255 44107  FEMALE CONNECTOR  BUJ06 1
5322 130 30613 BAWG2 il 5322 265 54006 FEMALE CONNECTOR BUlOT 1
5322 130 30613  BAW6? . 5322 101 94007  COMBINED SWITCH $K101 1
5322 130 30392 BZy=C3v3 GR114 5322 101 94007  COMBINED SWITCH $K102 1
5322 130 34563  BIX79=C2V7 g:i}g 5322 276 14117  PUSH BUTTON SWITCH $K103 1
5322 130 30613 BAW62 g 5322 276 14117 PUSH BUTTON SWITCH SK104 1
5322 130 3‘0563 BZX79~C2V7 GRI{G 5322 273 74008 ROTARY SHXTCH SKIOS 1
5322 130 30613 BAW62 GR‘ 5322 27614117 PUSH BUTTON SWITCH $K106 1
5322 130 30613  BAW62 Gﬂlzl 5322 276 14117  PUSH BUTTON SWITCH $K107 1
5322 130 34047  BIXT5-C1V4 GR1§§ 5322 276 14117  PUSH BUTTON SWITCH SK108 1
5322 130 30613  BAW62 caias 5322 101 64017  COMBINED SWITCH SK109 1
5322 130 30613 32:22 CR139 5322 276 14117 PUSH BUTTON SWITCH $K110 1
5322 130 30613 ¢ 5322 276 14117  PUSH BUTTON SWITCH SK116 1
5322 130 30613 BAWG2 GR140 5322 276 14117 PUSH BUTTON SWITCH SK117 1
5322 130 30613 BAW62 GR14] 5322 276 14117 PUSH BUTTON SWITCH SK118 1
5322 130 30613 BAWG2 GR142 5322 101 64017 COMBINED SWITCH SK119 1
g;gg igg gggig g::zg g:izz 5322 276 14117  PUSH BUTTON SWITCH $K120 1
W H K12
i o ol e 5322 277 24006 SLIDE SWITC SK121 1
5322 130 30774 BZXT79=C10 g;igé
5322 130 30594 BAV10
5322 130 30392 BZY88=C3V3 GR154
4822 130 30868 BY210=600 GR155 Ordering number Description ltem Qty.
4822 130 30868 BY210+400 GR156
4822 130 30868 BY210=400 GR157 5322 146 14079 MAINS TRANSFQRMER  T101 1
4822 130 30868 BY210=400 GR158 5322 142 64027 DC=DC TRANSFORMER  T102 1
4822 130 30868 BY210=400 GR159 4822 253720022 FUSE 1,6A FAST vL1S0 1
5322 130 30759 BZX79+C5Vé GR160 4822 252 20001 THERMAL FUSE vL1o1l 1
4822 130 30868 BY210- 400 GR161 5322 131 94042 DISPLAY Bl101 1
5322 130 30192 BY126 GR163 5322 462 34127 GUIDE RAIL FOR Ul 14
5322 130 30414 BYlé4 GR167
5322 130 30613 BAW62 GR170
5322 130 34049 B§x75-C2Vl g:i;é FRONT PANEL ALL MODELS
5322 130 30613 BAW62 ; .
5337 130 30813 BANGS g:i;g Ordering number Description Item Gty.
AWb
Bacs i 10 manse GR180 5322 456 14054  TEXT PLATE PM6622 1
5322 130 34189 BAW20 GR181 5322 456 14055 TEXT PLATE PM6624 1
5322 130 34189 BAW20 GR182 5322 456 14056 TEXT PLATE PM6625 1
5322 130 34189 BAW20 GR183 5322 450 64059 WINDOW 1
5322 130 34189 BAW20 GR184 5322 414 34076 FUNCTION KNOB SK105 1
5322 130 34189 BAW20 CR185 5322 414 74019 COVER FUNCTION KNOB $K105 1
5322 130 34189 BAW20 GR186 5322 414 34091 DISPLAY KNOB SK10] 1
5322 130 34189 BAW20 GR187 5322 414 74015 COVER DISPLAY KNQB $K101 1
5322 .130 34189 BAW20 GR188 5322 414 3409] HOLD OFF KNOB SK403 1
5322130 34166 BIX79C51] GP189 5322 414 74015 COVER HOLD OFF KNOB $K403 1
5322 414 3409] TRIGGER KNOBS 2
5322 414 14015 COVER TRIGGER KNQOBS 2
5322 414 14011 PUSH BUTTON KNOBS 10
5322 267 10004 INPUT SOCKETS A B BUl BU2 2



REAR PANEL ALL MODELS

Ordering number Description Iitem
5322 267 34059 EXT BATTERY SOCKET BU21
5322 267 34059 EXT BATTERY SOCKET BU22
5322 265 30066 MAINS INPUT SOCKET BU23
5322 267 10004 INPUT D=10MHZ OUT BU24
5322 267 10004 EXT, RESET BU2S
5322 267 10004 GATE OPEN BU2T
5322 277 24017 INT EXT STD SWITCH SK22
5322 121 44092 CAPACITOR 47NF 250V C1
CABINET ALL MODELS

Ordering number Description ltem
5322 498 54048 HANDLE ARM 2
5322 498 54054 HANDLE PROFILE 1
5322 520 34164 BEARING BUSH 2
5322 414 64053 CAP HANDLE ARM 2
5322 447 84467 TOP COVER 1
5322 447 B4466 BOTTON COVER 1
5322 466 85335 FRONT ORNAMENT 1
5322 459 24054 REAR ORNAMENT 1
5322 462 44181 REAR FOOT 4
5322 462 44179 BOTTON FOOT 4
4822 462 T0497 PLUG BOTTOM FOOQT 4
UNIT U3 ALL MODELS

Ordering number Description ltem
5322 321 24389 CABLE COMPLETE U3 To Ul
5322 268 24073 TEST SOCKET BU302
5322 268 24073 TEST SOCKET BU303
5322 130 34562  LD35/11 GR301
5327130 aygba  LD35/1] GR302
8322 130.34ygby  LD35/11 GR303
5322 130 3ysba-  LD35/1] GR304
§322 130 3usba  LD35/11 GR305
5322 130 34sbr LD3s/I1l GR306
5322 130 3uSby LD3S/I] GR307
UNIT U4 ALL MODELS

Ordering number Description ltem
5322 321 24391 CABLE COMPLETE U4 TO U1
5322 277 24006 SLIDE SWITCH SK401
5322 277 24006 SLIDE SWITCH SK402
5322 101 54008 COMBINED SK403=SK404R401
5322 121 54118 CAPACITOR 150NF 63V (40)

UNIT U2 PM6624
FIXED RESISTORS

Ordering number Ohm Tol.(°%k) Type !tem

4822 116 51142 150 5 PR37 R201
5322 116 54396 68 5 PR52 R202
5322 116 54396 68 5 PR52 R203
5322 116 50417 162 5 MR25 R204
4822 111 30328 330 5 CR16 R205
4822 110 63125 447K 5 CR2S5 R206
4822 110 63147 33K 5 CR2S R207
4822 110 63107 1K 5 CR25 R208
4822 110 63125 447K 5 CR28 R209
4822 110 63152 4TK 5 CR25 R210
4822 110 63107 1K -] CrR2% R211
4822 110 63138 15K 5 CR25 R2l2
4822 111 30067 33 5 CR16 R213
4822 110 63134 10K 5 CR2S5 R2lé4
4822 110 63141 18K 5 CR2S R21S
4822 110 63101 560 5 CR25 R2l6
4822 111 30264 2¢TK 5 CR16 R217
4822 111 30323 270 5 CR16 R218
4822 111 30272 680 S CR16 R219
4822 '111 30245 47 5 CR16 R220
4822 111 30347 10 5 CR16 R221
4822 110 63161 100K 5 CR25 R222
4822 110 63116 242K 5 CR2%5 R223
4822 110 63128 47K S CR25 R224
4822 11063134 10K s CR2% R225
4822 110 63098 470 L CR25 R226
4822 110 63116 2¢2K 5 CR25 R227
4822 110 63054 ‘10 5 CR25 R228
4822 111 30272 680 5 CR25 R229
4822 110 63098 470 ) CR2% R230
4822 110 63116 22K S CR25 R231
4822 110 63125 4.7K b CR2% R238
UNIT U2 PM6624

FIXED CAPACITORS

Ordering number Farad Tol.(°k) Volts Item
4822 122 31177 4T0P 10 100 c201
4822 122 31177 4T0P 10 100 C202
4822 122 31177 470P 10 100 C203
4822 122 31177 470P 10 10 C20¢4
4822 122 30043 10N =20480 63 C208%
5322 122 34043 47P 2 50 c206
4822 122 31175 IN 10 100 c207
5322 124 14079 68M 6.3 - (208
4822 122 31043 3,9P 2 63 c209
4822 122 31173 220P 10 100 cal1
4822 122 30094 220P 10 100 C212
4822 122 31177 4T0P 10 100 c213
4822 122 30043 10N =20+80 63 C2lé
5322 124 14036 15M 16 c215
4822 122 31175 1N 10 100 c2lé6
5322 122 34043 47P 2 100 (C217
4822 122 31072 47P 10 100 c218
4822 122 30043 10N =20+80 63 c219
4822 122 31175 IN 10 100 C220
5322 122 34043 47P 2 50 c221
4822 122 31175 IN 10 100 c222
4822 122 31175 IN 10 100 C223
5322 124 14079 6BM 6e3 224
4822 122 30043 10N ©20480 63 8255
4822 122 31072 4P 10 100 €226
4822 122 31173 220P 10 100 C227
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UNIT U2 PM6624 UNIT U2 PM662S
INTEGRATED CIRCUITS FIXED RESISTORS
Ordering number Type item Ordering number Ohm _ Tol (°k) Type Item
5322 209 85414 oM334 Ic2o1l 5322 116 54393 150 5 PRS2 R201
5322 209 85414 0M334 1€202 5322 116 54396 68 5 PRS2 R202
5322 209 84721 SP6708 1C203 5322 116 54396 68 s PRS2 R203
5322 209 84163 SNT2741P 1C204 5322 116 506417 162 3 MR2S R204
5322 209 84163 SNT2741P 1C205 4822 111 30328 330 s CR16 R205%
5322 209 8416% SNT4T4N 1C206 4822 110 63125 4,TK 5 CR2S R206
5322 209 84165 SNT4T4N 1c2o07 4822 110 63147 33K 5 CR25 R207
4822 110 63107 1K 5 CR25 R208
4822 110 63125 4eTK S CR25 R209
UNIT U2 PM6624 4822 110 63152 47K 5 CR25 R21l0
TRANSISTORS 4822 110 63107 1K 5 CR2S R211
Ordering number Type |Item 4822 110 63138 15K 5 CR25 R212
4225 111 30348 27 5 2216 2213
4822 130 40937 BC5488B 15201 4822 110 63134 10K 5 25 R2l4
5322 130 40348  BC1788 75202 4822 110 63141 18k 5 CR25 R215
5322 130 44179  BFR90 15203 4822 110 63094 330 5 CR25 R216
R )
B 1 0 R
5322 130 40343 BC108 75205 402t 113 e e kot BEis
4325 1 3032; 220 5 gnle Rgzo
M 48227111 3034 10 5 R16 R221
g?é;egz dad 4822 110 63161 100K 5 CR28 R222
: 4822 110 63116 202K S CR2S R223
Ordering number Type ltem 4822 110 63116 242K 5 CR25 R224
4822 110 63134 10K 5 CR2S5 R22S
5322 130 34364 BA379 GR201 4822 110 63098 470 5 CR25 R226
5322 130 34364 BA379 GR202 4822 110 63116 2.2k S CR25 R227
5322 130 34283 HP5082+2835 GR203 4822 110 63054 10 5 CR25 R228
5322 130 34283 HP5082=2835 GR204 4822 111 30272 680 5 CR16 R229
5322 '130 34364 BA3T9 GR205 4822 110 63098 470 5 CR25 R230
5322 130 34364 BA379 GR206 4822 110 63116 2.2k 5 CR25 R231
5322 130 34364  BA379 GR2OT 4822 111 30324 100 5 CR16 R233
5322 130 30613 BAW62 GR208 4822 111 30328 330 3 CR16 R234
5322 130 34283 HP5082=2835 GR209 4822 111 30328 330 5 CR16 R235
5322 130 34283 HP5082-2835 GR210 4822 110 63098 470 5 CR16 R236
5322 130 30666 BIX79=CTV5 GR211 4822 110 63069 39 5 CR16 R237
4822 110 63125 47K 5 CR16 R238
NIT U2 PM6624
T vz preszs
i
frdering number Description frem Oordering number Farad Tol.(°]o) Volts Item
5322 158 14119 L201
5322 158 14119 L202 5322 122 34071 4T0P 20 50 c201
5322 158 10276 INDUCTANCE 4,7MH L203 5322 122 34071 4T0P 20 50 €202
5322 158 14119 L204 5322 122 34071 4T0P 20 50 c203
4822 526 10025 BEAD L205 5322 122 34071 4T0P 20 50 C204
4822 526 10025 BEAD L207 4822 122 30043 10N «20+480 63 c205
4822 526 10025 BEAD L208 5322 122 34043 47P 10 50 €206
4822 526 10025 BEAD L209 4822 122 31178 IN 10 100 (207
4822 526 10025 BEAD L210 5322 124 14079 68M =10450 6.3 (208
5322 526 14019 L2l 5322 122 34043 47P 10 50 €209
4822 122 31173 220 10 100 gglo
4822 122 31173 220P 10 100 11
UNIT 3chnsbz:Ts 4822 122 31173 220 10 100 €212
MECHANICAL PA 5322 122 34071  4T0P 10 50 (213
Ordering number Description ltem Qty 4822 122 30043 10N 20480 63 C2lé4
5322 124 14036 15M =10450 16 c21s
5322 265 54006 FEMALE CONNECTOR BU201 1 4822 ‘122 31175 IN 10 100 C216
5322 265 54018 MALE CONNECTOR BU201 1 5322 122 34071 470P 20 50 ca17
5322 535 94711 DISTANCE PIECE FOR U2 2 5322 122 34042 12p 10 50 c218
5322 462 34054 GUIDE RAIL FOR U2 2 4822 122 30043 10N «20480 63 c219
5322 255 44122 IC HOLDER 14 PINS DIL 1 4822 122 31175 IN 10 100 C220
5322 255 40089 TRANSISTOR HOLDER T018=3 2 4822 122 30043 10N «20480 63 c221
5322 122 34043 47P 10 50 c222
5322 122 34071 4T0P 20 . 50 €223
5322 124 14079 68M ©10450 6.3 €224
5322 122 34071 4T0P 10 50 c22s
4822 122 31072 47p 2 100 €226
5322 122 34071 4T0P 20 $0 c227
4822 122 31072 47P 2 100 228
4822 122 30043 10N ©20480 63 €229
5322 122 34043 47P 10 50 €230
4822 122 31054 10p 2 100 (231
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UNIT U2 PM6625
INTERGRATED CIRCUITS

Ordering number Type ltem
5322 209 85414 0M334 1€201
5322 209 85414 0M334 1€202
5322 209 84725 SP86lé68B 1C203
5322 209 84165 SNT2741P 1C204
5322 209 84165 SNT72741P 1€205
5322 209 84165 SNT4T4N 1C206
5322 209 84165 SNT&T4N 1€207
5322 209 84729 SP86008B 1€208

UNIT U2 PM662S

TRANSISTORS

Order‘ing number Type Item
4822 130 40937 BC5488 TS201
5322 130 40348 BC1788 TS202
5322 130 44179 BFR90 75203
4822 130 40937 BC5488 TS204
5322 130 40343 BClosB 75205
5322 130 44435 2N57T0 75206

UNIT U2 PMe625

DIODES

0r~derin9 number Type Item
5322 130 34364 BA379 GR201
5322 130 34364 BA379 GR202
5322 130 34283 HP5082-2835 GR203
5322 130 34283 HP5082=2835 GR204
5322 130 34364 BA379 GR205
5322 130 34364 BA379 GR206
5322 130 34364 BA379 GR20T
5322 130 30613 BAW62 GR208
5322 130 34283 HP5082=2835 GR209
5322 130 34283 HP5082=2835 GR210
5322 130 30666 BZXT79=CTVS GR211
5322 130 34364 BA379 GR212
5322 130 30666 BZX79=CTV5 GR213
5322 130 30411 BZXT9=C3y9 GR214
5322 130 30411 BZXT9=C3V9 GR215

UNIT U2 PM6625

INDUCTANSES

Ordering number Description ltem
5322 158 14119 COIL L201
5322 158 14119 COIL L202
5322 158 10276 INDUCTANCE 4 ,TMH 1.203
5322 158 14119 CoIL L204
5322 158 14119 COIL L205%
5322 158 141]19 COoIL L206
5322 158 14119 COIL L207
5322 158 14119 COIL L208
5322 157 44024 COIL L209
4822 %26 10025 FxC BEAD L2110
4822 526 10025 FXC BEAD L211
4822- %526 10025 FXC BEAD L212
4822 526 10025 FXC BEAD L214

UNIT U2 PMe625
MECHANICAL PARTS

Ordering number Description ltem Oty

5322 265 54006. FEMALE CONNECTOR BU20]
5322 265 54018 MALE CONNECTQOR BU201
5322 535 94711 DISTANCE PJECE FOR U2
5322 255 44122 1C HOLDER 14 PINS DIL
5322 255 40089 TRANSISTOR HOLDER TOl8e3
5322 462 34054 GUIDE RAIL

NN = PN e



5. Circuit description prescaler units and power supply

5.1. Prescaler PM 6624

Unit U2 contains the 520 MHz amplifier and prescaler
circuits, and also two D flip-flops IC 206 and IC 207
dividing the time base signal generated on unit U1.
The signal to be measured enters the input amplifier
at socket BU 2. After AC coupling capacitor C 201, a
resistive atteuator network R201...R 204 is incorpo-
rated which maintains he VSWR of the input and also
serves as a series impedance for the PIN diode
attentuator GR 201 and GR 202. Schottky diodes
GR 203 and GR 204 are clipping the signal but gener-
ate also current to the PIN diodes which provide
automatically the proper attenuation of high-amplitude
signals.

At low amplitude the signal passes this first PIN diode
attenuator unchanged to the next PIN diode attenuator
GR 205...GR207. Here the amplitude is reduced
further before the signal is entering the input ampli-
fier.

After input conditioning, the measuring signal is ap-
plied to two cascade wide-band amplifiers IC 201 and
IC 202. The signal level at IC 202 is detected by
GR 209, GR 210 controlling the AGC amplifier IC 204
and Schmitt trigger 1C 205.

When the detected level is sufficient, IC 204 starts
controlling the PIN diode attenuator GR 205 . . . GR 207.
Transistor TS 201 ensures a linear attenuator response
within the input signal range.

Via R 213, C 213 and amplifier TS 203 the signal is fed
to input 10 of divide-by-eight circuit IC 203. Output 1
provides the divided signal to the 80 MHz input ompli-
fier, BU 201 The detected signal from
GR 209, 210 is also fed to operationel amplifier 1C 205
performing a Schmitt trigger function. When no
measuring signal is present or at a low detected level,
output |C 205:6 is positive. TS 204 is then turned on,
shorts the output line to earth.

When the detected signal from GR 209, 210 has
reached a sufficient level, IC205:6 goes LOW and
TS 204 is turned off.

TS 202 is controlled by switch SK401. When the
switch is set to position INPUT A the level at BU 201 :5
PRESCALER, goes HIGH which turns TS 202 off. Via
R 230 and GR 211, also TS 205 is switched off. No
supply voltage for the amplifier is present until switch
SK 401 is set to position INPUT C and BU 201:5 goes
LOW.

The two D flip-flops of IC 206 and one D flip-flop of
IC 207 provide the division by 8 of the time base
frequency TB 1.

39

5.2. Prescaler PM 6625

The input conditioning section of the 1 GHz amplifier
up to IC 201 and the AGC and Schmitt trigger circuits
are principally the same as in the 520 MHz amplifier
of PM 6624. Refer to that description.

After input conditioning, the measuring signal is ap-
plied to two cascade wide-band amplifiers IC 201 and
IC 202. The signal level at IC 202:7 is detected by
GR 209, GR 210 controlling the AGC amplifier IC 204
and Schmitt trigger IC 205.

Via R213, C 213 and amplifier TS 203, the signal is
fed to input 4 of divide-by-four circuit IC 203. The
complementary outputs 10 and 11 of this circuit
provide the signal to the next 4-divider IC 208 via
zeners GR 214, GR 215. These diodes are interfacing
the +1V output of IC 203 with the —3V input re-
quirement of IC 208. The measuring signal frequency
now divided by 16, is fed via TS 206 to the output line
BU 201:1 which is connected with BU 102:1 to the
80 MHz input amplifier.

TS 202 is controlled by switch SK401. When the
switch is set to position INPUT A the level at
BU 201:5, PRESCALER, goes HIGH which turns
TS 202 off. Via R230 and GR211 also TS 205 is
switched off. No supply voltage for the amplifier is
present until SK 401 is set to position INPUT C and
BU 201:5 goes LOW.

The four D flip-flops of IC 206 and IC 207 provide the
division by 16 of the time base frequency TB 1.

5.3. Power supply

The power supply operates from 115V AC or 230V
AC 50 to 400 Hz or from the internal battery PM 9673
or from an external battery with an output voltage of
12 to 28 V. It provides five stabilised and overload-
protected voltages of +120V, +12V, 45V, —5V
and —50 V.

The power supply may be divided into the power input
circuit mainly consisting of the mains transformer
T 101 and rectifier GR 167, the over-voltage protection
circuit mainly consisting of thyristors TS 150, TS 151
and zener diode GR 160, the voltage regulation circuit
mainly consisting of voltage regulator IC 150, thyristor
TS 154, theDC-to-DC converter mainly consisting of
primary side of transformer T 102, driver TS 152 and
switch TS 153.

Power input circuit

When the power supply operates from the mains, the
115V AC or 230V AC is transformed to 20 V AC by
transformer T 101, rectified in the diode-bridge GR 167,
filtered by C 152 and C 161 and fed to the power
supply circuits via switch SK 121 and SK 102.

When the power supply operates from an external
battery the current to the power supply circuits is fed
from BU21 at the rear panel via protecting diode
GR 164 and switches SK 121 and SK 102.

When the internal battery is used the current is fed
from pin 8 of BU 105 via SK 121 and SK 102 to the
power supply circuits.
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Over-voltage protection

The over-voltage protection circuit consists mainly of
thyristors TS 150, TS 151 and zener diode GR 160.
The anode of GR 160 is connected to the +5V output
from the power supply. If this voltage increases to
56V...58V, the zener diode GR 160 will start to
conduct and a current will flow through resistor R 1121.
The voltage drop across R 1121 is fed to the gate of
thyristor TS 151 via resistor R 1120. The anode is
connected to the +5V output voltage via resistor
R1118.

The thyristor will switch on and a voltage drop arises
across resistor R 1122. This voltage is fed to the gate
of thyristor TS 150, whose anode is connected to the
d.c. input voltage. The thyristor will switch on and
blow fuse VL 150, or, if the counter is operating in the
internal battery mode, fuse VL1 in the battery unit
PM 9673. The capacitor across the gate and cathode
of thyristor TS 151 prevents transients from the mains
to blow fuse VL 150 accidentally.

DC to DC converter

The DC to DC converter is basically a blocking oscil-
lator consisting mainly of switch transistor TS 153 and
terminals 4—9 of the transformer T 102. When switch
SK 102 is set to position ON, the DC voltage from the
power input circuit is fed to the transistor TS 155
which works as a constant current source of approx-
imately 1 mA (l,).

The current |; will cause switch transistor TS 153 to
start conducting and the linearly increasing current I,
to flow.

This current |, will cause a voltage across terminals
3—8 of the transformer and the current I, will start to
flow.

This will cause drive transistor TS 152 to saturate
switch transistor TS 153. When the transistor no
longer can saturate, current I3 will stop to increase
and the induced voltage at terminal 3 of transformer
T 102 will disappear.

This will cause TS 153 to switch off and the collector
voltage to rise to the same level as the supply voltage.
At this moment the magnetic flux will discharge
through the secondary windings of T 102 and diodes
GR 155—159.

Output voltage regulation circuit

The output voltage regulation circuit consists mainly
of voltage regulator IC 150 and thyristor TS 154.

The purpose of the thyristor TS 154 is to switch off
the drive transistor TS 152 in order to regulate the
output voltage. The switching moment of thyristor
TS 154 is determined by a voltage at the gate of the
thyristor which is the sum of a DC regulation voltage
from terminal 10 of IC 150 and a sawtooth voltage
caused by the emitter current of TS 153 through
resistor R 1114//R 1115.

The voltage regulator IC 150 is fed at terminal 12 with
the supply voltage and at terminal 7 with a negative
voltage, via GR 161, from winding 3—8 of transformer
1102,

IC 150 contains a differential amplifier with inputs at
terminals 4 and 5.

The input at terminal 5 is grounded via R 1104 and the

input at terminal 4 is connected to a voltage divider
that consists of the reference output at terminal 6 and
the negative voltage from winding 3—8 of transformer
T 102 at terminal 7.

The differential amplifier is in balance when the volt-
age at terminal 7 is —5V. When the supply voltage
across windings 4—9 of transformer T 102 increases,
the voltage at the differential amplifier at terminal 7
of IC 150 will go more negative, the DC regulation
voltage at terminal 10 of IC 150 will go positive and
turn on thyristor TS 154. This will connect the base of
driver transistor to the ground and cause switch tran-
sistor TS 153 to switch off. The stored magnetic flux
will then discharge in the secondary windings of T 102
and diodes GR 155—GR 159.
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Fig. X-1.  Current paths in DC-to-DC converter



6. Test conditons
6.1. DC voltages.

The d.c. voltages in the circuit diagrams are typical
and may vary slightly between instruments.

Unless otherwise stated the voltages are positive
related to earth and measured without input signal.
The test instrument can be analogue or digital with
an input impedance of at least 40 kQ/V.

NOTE. When measuring d.c. voltages in the input
amplifier of the prescaler use sampling oscilloscope
PM 3400 and FET probe PM 9353.

6.2. Troubleshooting the power supply section

A fault in the power supply can be isolated easier if
the counter circuits are disconnected by removing

6
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10-pins connector BU 107. However, to simulate the
load, a dummy load has to be fitted as shown in the
figure. The dummy load can be assembled of the
following components:

1 female connector 10 pins 5322 267 54102
4822 110 23143
4822 110 23089
4822 110 10061
4822 11053074

4822 110 53127

1 carbon resistor 222, 1 W

1 carbon resistor 220, 1 W

1 carbon resistor, 182, 2W

1 carbon resistor, 562, 0.5 W

1 carbon resistor, 5.6 kQ, 0.5 W

CAUTION: + 120V at pin 10 of the connector!

2 1

it

22ka 189 2200 560 5ké | blank

CAUTION
+120V —>»
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QUALITY REPORTING

CODING SYSTEM FOR FAILURE DESCRIPTION

The following information is meant for Philips service workshops only and serves as a guide for exact reporting of
service repairs and maintenance routines on the workshop charts.
For full details reference is made to Information G1 (Introduction) and Information Cd 689 (Specific information for

Test and Measuring Instruments).

LOCATION
(10
Unit number
e.g. 000A or 0001 (for unit A or 1; not 00UA
or 00U1)

or: Type number of an accessory (only if delivered
with the equipment)
e.g. 9051 or 9532 (for PM 9051 or PM 9532)

oi: Unknown/Not applicable
0000

CATEGORY

O

0 Unknown, not applicable (fault not present,
intermittent or disappeared)

Software error

Readjustment

Electrical repair (wiring, solder joint, etc.)
Mechanical repair (polishing, filing, remachining, etc.)
Replacement

Cleaning and/or lubrication

Operator error

Missing items (on pre-sale test)
Environmentai requirements are not met

© O ~NOOE WN =

COMPONENT/SEQUENCE NUMBER

(1110

Enter the identification as used in the circuit diagram,
e.qg.:

GR1003 Diode GR1003

TS0023 Transistor TS23

1C0101 Integrated circuit IC101

RO.... Resistor, potentiometer
Co.... Capacitor, variable capacitor
BO.... Tube, valve

LA.... Lamp

VL Fuse

SK.... Switch

BU.... Connector, socket, terminal
TO.... Transformer

LO.... Coil

XO0.... Crystal

CB.... Circuit block

RE.... Relay

BA.... Battery

TR.... Chopper

Parts not identified in the circuit diagram:

990000 Unknown/Not applicable

990001 Cabinet or rack (text plate, emblem, grip,
rail, graticule, etc.)

990002 Knob (incl. dial knob, cap, etc.)

990003 Probe (only if attached to instrument)

990004 Leads and associated plugs

990005 Holder (valve, transistor, fuse, board, etc.)

990006 Complete unit (p.w. board, h.t. unit, etc.)

990007 Accessory (only those without type number)

990008 Documentation (manual, supplement, etc.)

990009 Foreign object

990099 Miscellaneous



Sales and service all over the world

Alger: Sadete!; 41 Rue des Fréres Mouloud
Alger; tel. 656613656607

Argentina: Philips Argentina S.A., Cassila
Correo 3479, Buenos Aires; tel. T.E. 70, 7741
al 7749

Australia: Philips Electrical Pty Ltd., Philips
House, 69-79 Clarence Street, Box 2703
G.P.O., Sydney; tel. 2.0223

Belgié/Belgique: M.B.L.E, Philips Bedrijfs-
apparatuur, 80 Rue des Deux Gares, Bruxelles;
tel. 02/13.76.00

Bolivia: !ndustrias Bolivianas Philips S.A.
LA Jon postal 2964 La Paz tel. 50029

Brasil: S.A. Philips Do Brasil; Avenida Paulista
2163; P.O. Box 8681; Sao Paulo S.P:
tel 81-2161.

Burundi: Philips S AR.L., Avenue de Gréce,
B.P. 900, Bujumbura

Canada: Philips Electronic Industries Ltd,,
Scientific and Electronic Equipment Division,
Philips House, 116 Vanderhoof Avenue, Toronto
17 M 4G 2Jl. tel. (416)-425-5161.

Chile: Philips Chiléna S.A., Casilla 2687,
Santiago de Chile; tel. 94001

Colombia: Industrias Philips de Colombia
S.A., Calle 13 no. 51-03, Apartado Nacional
1505, Bogota; tel. 473640

Costa Rica: Philips de Costa Rica Ltd.,
Apartado Postal 4325, San José; tel. 210111

Danmark: Philips Elektronik Systemer A/S
Afd. Industri & Forskning; Strandlodsvej 4
2300-Kebenhavn S; Tel (0127) AS 2222;
telex 27045

Deutschland (Bundesrepublik): Philips Elek-
tronik Industrie GmbH, 2000 Hamburg 73,
MeiendorferstraBe 205; Postfach 730 370;
tel. 6797-1

Ecuador: Philips Ecuador S A, Casilla 343,
Quito; tel. 239080

Egypt: Ph. Scientific. Bureau 5 Sherif Str.
Cairo — A.R. Egypt P.O. Box 1807; tel. 78457 -
57739

Eire: Philips Electrical (lreland) Ltd., New-
stead, Clonskeagh, Dublin 14; tel. 976611

El Salvador: Philips de El Salvador, Apartado
Postal 865, San Salvador; tel. 217441

Espana: Philips Ibérica S.A.E., Avenida de
America, Apartado 2065, Madrid 17; tel
2462200

Ethiopia: Philips Ethiopia (Priv. Ltd. Co.),
P.0.B. 2565; Cunningham Street, Addis Abe-
ba; tel. 48300

Finland: Oy Philips Ab, Postboks 10255,
Helsinki 10; tel. 10915

France: Philips Industrie, Division de ia S.A.
Philips Industrielle et Commerciale 105 Rue
de Paris, 93 002 Bobigny; tel. 830-11-11

Ghana: Philips (Ghana) Ltd, P.O.B. M 14,
Accra; tel. 66019

Great Britain: Pye Unicam Ltd., York Street,
Cambridge; tel. (0223)58866

Guatemala: Philips de Guatemala S.A,
Apartado Postal 238, Guatemala City; tel. 64857

Hellas: Philips S.A. Hellénique, 54, Ave
Syngrou, Athens; tel 230476, P.O. Box 153

Honduras: Hasbun de Honduras Apartado
Postal 83, Tegucigalpa; tel. 2-9121...5

Hong kong: Philips Hong Kong Ltd., P.O.B.
2108, St. George's Building, 21st floor, Hong
Kong; tel. 5-249246

India: Philips India Ltd, Shivsagar Estate,
Block “A”, Dr. Annie Besant Road, P.0.B.
6598, Worli, Bombay 18: tel. 370071

Indonesia: P. T. Philips Development Cor-
poration, Jalan Proklamasi 33, P.O.B. 2287,
Jakarta; tel. 51985-51986

Iran: Philips Iran Ltd., P.O.B. 1297, Teheran;
tel. 662281

Iraq: Philips Irag W.L.L. Munir Abbas Building
4th Floor; South Gate. P.O. box 5749 Baghdad;
tel. 80409

Island: Heimilistaeki SF, Saet(n 8, Reykjavik;
tel. 24000

Islas Canarias: Philips Ibérica S.A.E., Triana
132, Las Palmas; Casilla 39-41, Santa Cruz de
Tenerife

Italia: Philips S.p.A., Sezione PIT: Viale
Elvezia 2, 20052 Monza; tel. (039) 361-441;
telex 35290

Kenya: Philips (Kenya) Ltd., P.O.B. 30554,
Nairobi; tel. 29981

Malaysia: Philips Malaya Sdn Bhd. P.O. Box
332, Kuala Lumpur;/Selangor W. Malaysia;
tel. 774411

Mexico: Philips Comercial S.A. de C.V,
Uruapan 7, Apdo 24-328. Mexico 7 D.F.:
tel. 25-15-40

Nederland: Philips Nederland B.V., Bcsch-
dijk, Gebouw VB, Eindhoven; tel. 793333

Ned. Antillen: N.V. Philips Antillana, Post-
bus 523, Willemstad; tel. Curacao 36222-
35464

New Zealand: Philips Electronical Industries
(N.Z.) Ltd., Professional and Industrial Division,
70-72 Kingsford Smith Street, P.O.B. 2097,
Lyall Bay, Wellington; tel. 73-156

Nigeria: Philips (Nigeria) Ltd., 6 ljora Cause-
way, P.O.B. 1921, Lagos; tel. 45414/7

Nippon: Nihon Philips Corporation, P.0.B. 13,
World Trade Center, 320d Floor, Tokyo 105;
tel. (03) 435-5211

Norge: Norsk A.S. Philips, Postboks 5040,
Oslo; tel. 463890 -

Osterreich: Oesterreichische Philips Industrie
GmbH, Abteilung Industrie Elektronik, Triester-
strasse 64, A-1101 Wien; tel. (0222) 645511/
31

Pakistan: Philips Electrical Co. of Pakistan
Ltd., El-Markaz, M.A. Jinnah Road, P.0.B.
7101, Karachi; tel. 70071

Paraguay: Philips del Paraguay S.A., Casilla
de Correo 605, Asuncion, tel. 8045-5536-6666

Pera: Philips Peruana S.A, Apartado Postal
1841, Lima; tel. 326070

Philippines: Philips Industrial Development
Inc., 2246 Pasong Tamo P.0.B. 911, Makati
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Rizal D-708; tel. 889453 to 889456

Portugal: Philips Portuguesa S.A.R.L., Av.
Eng.° Duarte Pacheco, 6 — Lisboa — 1

Rwanda: Philips Rwanda S.A.R.L., B.P. 449,
Kigali

Saoudi Arabia: A. Rajab and A. Silsilah
P.O. box 203 Jeddah - Saudi Arabia; tel. 5113-
5114

Schweiz-Suisse-Svizzera: Philips A.G.,
Binzstrasse 15, Postfach 8027, Zurich; tel.
051-442211

Singapore: Philips Singapore Private Ltd.
P.O. Box 340; Toa Payoh Central Post Office:
Singapore 12; tel. 538811

South Africa: South African Philips (Pty)
Ltd, P.O.B. 7703, 2, Herb Street, New Doorn-
fontein, Johannesburg; tel. 24-0531

Sverige: Svenska A.B. Philips, Fack, Liding-
ovagen 50, Stockholm 27: tel. 08/635000

Syria: Philips Moyen-Orient S.A. Rue Fardoss
79 Immeuble Kassas and Sadate B.P. 2442
Damas; tel. 18605-21650

Taiwan: Yung Kang Trading Co. Ltd., San
Min Building, Gnd Floor, 57-1 Chung Shan N
Road, 2 Section, P.O.B. 1467, Taipei; tel.
577281

Tanzania: Philips (Tanzania) Ltd., Box 20104,
Dar es Salaam; tel. 29571

Thailand: Philips Thailand Ltd., 283, Silom
Road, Bangkok; tei. 36980, 36984-9

Turkey: Turk Philips Ticaret A.S., Posta
Kutusu 504, Beyoglu; Gumdissiiyi Caddes!
78/80 Istanbul 1 Turkye

Uganda: Philips Uganda Ltd. p.o. Box 5300
Kampala; tel. 59039

Uruguay: Industrias Philips del Uruguay,
Avda Uruguay 1287, Montevideo; tel 915641
Casilla de Correo 294

U.S.A.: Philips Test and Measuring Instru-
ments Inc.; 400 Crossways Park Drive, Wood-
bury, N.Y. 11797; tel. (516) 921-8880

Venezuela: C.A. Philips Venezolana, Apar-
tado Postal 1167, Caracas; tel. 360511

Zaire: Philips SZ.R.L., B.P. 1798, Kinshasa:
tel. 31887-31888-31693

Zambia: Philips Electrical Ltd., Professional
Equipment Division, P.O.B. 553 Kitwe; tel.
2526/7/8; Lusaka P.O. Box 1878

750101

For information on change of address:
N.V. Philips

Test and Measuring Instruments Dept.
Eindhoven - The Netherlands

For countries not listed:

N.V. Philips PIT Export Dept.

Test and Measuring Instruments Dept.
Eindhoven - The Netherlands



