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SAFETY REGULATIONS

General information

This counter has been designed and tested in
accordance with IEC Publication 348, Safety
Requirements For Electronic Measuring Apparatus
For Class 1 Instruments, and has been supplied
in a safe condition. The present manual contains
information and warnings that shall be followed
by the user, to ensure safe operation and to
retain the counter in a safe condition.

Before connecting the counter to the line
(mains), visually check the cabinet, controls,
connectors, etc, to ascertain whether any damage
has occurred in transit. If any defects are
apparent, do not connect the counter to the
line. All components on the primary side of the
line transformer are CSA approved and should
only be replaced with original parts.

In the event of obvious damage, missing parts or
if the safety of the counter is suspected, a
claim should be made to the carrier immedia-
tely. A PHILIPS Sales or Service organisation
should also be motified in order to facilitate
the repair of the counter.

Grounding

The counter is connected to ground via a
three-core line cable, which must -be plugged
into a socket outlet with a protective ground
contact. No other method of safety grounding is
permitted for this counter. When the counter is
brought from a cold to a warm environment, con-
densation may cause a hazardous condition.
Therefore, ensure that the grounding require-
ments are strictly met.

Any interruption of the protective ground, in-
side or outside the counter is dangerous. Line
extension cables must always have a protective
ground conducter.

Opening of the cabinet

The counter shall be disconnected from all vol-
tage sources before any adjustment, replacement,
maintenance or repair is effected with the
covers removed.

If adjustment or maintenance of the counter with
the covers removed is inevitable, it shall be
carried out only by a skilled person, who is
aware of the hazard involved. Bear in mind that
capacitors inside the counter may still retain
their charge, even if the counter is discon-
nected from all voltage sources.

Opening of the cabinet or removing of parts,
except those to which access can be gained by
hand, is likely to expese live parts and acces-
sible terminals that can be dangerous to life.

Line voltage setting

Before connecting the counter to the line,
ensure that it is set to the local line voltage.
On delivery, the counter is set to either 115V
or 220V, as indicated on the line voltage selec-
tor on the rear panel. If the voltage setting is
incorrect, set the line voltage selector in
accordance with the local voltage, before con-
necting the counter to the line.

Fuses

The counter is protected by a thermal fuse,
located in the line transformer, and a secondary
fuse (1.6A fast-blow) on PCB U1. Remove the line
plug before fitting a fuse. Ensure that only
fuses of the specified type are used. If the
counter is set for operation on 115V line vol-
tage, but is connected to a 220V supply, the
thermal fuse will blow immediately to protect
the counter.
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1. CIRCUIT DESCRIPTION

A block diagram, a functional block diagram,
circuit diagrams and component layouts can be
found in Section 7.

120MHz Input Amplifier

The input amplifier Ffor channel A is identical
for all models PM 6673...76.

Due to high accuracy components, the input
attenuator (R1001, R1003, C1002 and C1003) does
not need to be adjusted. The input signal is
AC-coupled by €1001. Input protection is provi-
ded by C1001, R1005 and the diodes GR101...104.
Transistors TS101 and TS102 function as an impe-
dance converter with very low output impedance.
At high frequencies, TS101 is bypassed by 1008
to improve the HF characteristics of thig
stage. The sensitivity of the input amplifier
can be adjusted with potentiometer R1013. The
switch 5K110 activates the 50kHz Low-Pass Filter
R1012, L1001 and C1010. See section Theory of
Measurements in the Operating Manual.

1C101 is a wide-band amplifier. The gain is set
by R1020 and the HF range is improved by L1003
in series. A chip capacitor, C1015, prevents
oscillation, The -5y regulated supply for IC101
is derived from the -8V line, via the voltage
regulator 1IC102. Capacitor C1024 prevents DC
variations from IC101 effecting the Schmitt
Trigger TS103...105. The Schmitt Trigger is
balanced by potentiometer R1025. Temperature
stabilisation and level shifting are obtained by
the dicde GR106.

Switches SK111 and sk113 give an input DC offset
(+ or -) to the anplifier IC101 and to the
Schmitt Trigger, to provide for input signals
with very high or very low duty factors. Refer
to section Theory of Measurements in the
Operating Manual for more information.

Resistors R1027 and R1028 convert the output
from the Schmitt Trigger to positive ECL levels
(high 4.2V and low 3.2v).,
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Input D Amplifier

This Schmitt trigger/amplifier is an AC-coupled
input for external standard or ratio
measurement. The output is an ECL signal, as
shown in Fig. 1.1,

—_——4. 2V ——
AV W
&Vpp Ve
O —an, o
P3 GR 150 IC 151A IC751A
anode pin 10 pin Z
Fig. 1.1 A 100kHz sine-wave with 2Vpp ampli-

tude, connected to Input D,

Internal or external standard can be selected
with switch SK114 on the rear panel. Even if an
external standard is used, the internal standard
is still used as a clock signal to the microcom-
puter. When an optional oscillator is installed
in the counter, the crystal KT151 must be remo-
ved. IC151B will then be used as an amplifier.

IC151C is a buffer amplifier between the oscil-
lator and the logic circuits, Output pins 14 and
15 of IC151C give two complementary ECL signals,
which are converted to TTL signals in the diffe-
rential amplifier TS151 and TS152. The TTL sig-
nal is available at INT STD QUT on the rear
panel. This output can be used as an external
input signal to an other counter,

The 10MHz standard signal is divided by two in
IC152A to provide a S5MHz clock signal for the
microcomputer. The 5MHz signal is also divided
by two in IC152B to provide a 2,5MHz clock sig-
nal for the optional Bus Interface PM 9696 via
BU101:9.



0Q0040 Counter—on-a-chip

The 0QO040 (IC161) is an in-house developed LSI
counter—on-a-chip. It contains two 9-decade
counting registers. One is used for counting
100ns clock pulses from the x~-tal oscillator and
the other is used for counting pulses from the
signal to be measured, see fig. 1.2. An input
synchronizing and timing control block precedes
these two counting registers. Its purpose is to:
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_ connect A (pin 1), B (pin 27), CARRY (pin 28)
and CLK (pin 2) to the correct decade counting

register.

- synchronize the start and stop of the measure-

ment.

_ act as a main gate for functions using the

internal main

gate in 0Q0040.

- control the external main gate IC140 with the
TRIGE signal (pin 4).
- inform the microcomputer (1C162) with the sig-
nal READY (pin 24) when a measurement has
started and stopped.

- receive a request to terminat

SCAN CLK/STOP (pin 5).

DATA
FROM EXT.

e a measurement,

The microcomputer resets the counting registers
in 0QO040 and makes it ready for a new measure-
ment by sending information to ST/ST/DATA (pin
25), see section Microcomputer - 0Q0040 Communi-
cation. When 0QD040 receives an input signal,a
new measurement starts as soon as the synchroni-
zation condition is met. With EXT CONTROL it is
possible to delay the start until a positive
pulse is received at EXT CONTROL.

when the measurement is completed, the microcom-
puter reads the registers in 0Qo040. The regis-
ters are read one by one in a scanned mode. The
microcomputer supplies clock pulses to SCAN
CLK/STOP for controlling the scanning. DECADE 9
(pin 8) indicates which part cof the reading
cycle the microcomputer is reading. A more
detailed description can be found in section
Microcomputer - 0Q0040 Communication. If an
external decade counting register is used, the
microcomputer reads it via 0Q0040 "Data from
external ECL decade" pin 10, 11, 18 and 19 in
BCD format.

pin 10,11, 18,19

£CL DECADE | rRIGG
READY
im 26 INPUT CYCLE OVER-
EXT 2 COUNTER FLoOW
CONTROL 9 decade 1/2
) counting register decade
pin ! INPUT e
INPUT A R
n27 SYNCHRO- pin8
INPUT B pin - NIZING DECADE 9
NETWORK MULTI-
8( PLEXER : 4 BIT
m"2| SERIAL
CLK DATA
pin 28| MAIN AT
CARRY - GATE 15, 16
pin 23'
RESET TIME COUNTER
9 decade o
counting register

7TBD CONTR

DATA CLK

ST/ST/DATA

SCAN C‘LK/
STOP

Fig. 1.2

pinl7 [

pnol|

pin2s] |

pin$ l

MEASURING
FUNCTION CONTROL

» SCAN COUNTER

1

Simplified block diagram of 0Q0040.



The Microcomputer

The microcomputer (IC162) used in PM 6673...76
is an 8049 single-chip microcomputer with an
8-bit bi-directional data bus and 16 static
input/output ports. The internal memory consists
of 128 byte RAM (read/write memory) and 2K byte
ROM (Read-Only-Memory) for the program.

The microcomputer performs the following func-
tions:

- Reads the setting of the function selector
pushbuttons and the measuring time control on
the front panel.

- Sends control information to 0Q0040 and other
logic circuits.

- Reads the decade counting registers in 0QG040
and the external decade (IC160) after the
measurement.

- Calculates and sends the result to the display
with correct resolution.

If the RESET pushbutton is pressed, the micro-
computer is forced to start from RESTART in the
program and all logic circuits are initialized,
see Fig. 1.4.

The 8049 microcomputer has a timer function.
Every 0.5ms, the timer function interrupts the
microcomputer. In the interrupt routine, a new
digit 1lights, a control setting is read and
during a measurement the measuring time is coun-
ted down 0.5ms, see Fig. 1.3.

In Count A mode, the register content is read
each 25ms and the display is updated each 25ms.
In reciprocal frequency mode, 20 input cycles
are needed to start and to stop a measurement
because the input signal is divided by 10. The
total measuring time is shown in Table 1.1 and
the program flow-chart is shown in Fig. 1.4. The
progran memory for the options PM 9694...96 is
located on the PCB of the particular option. The
microcomputer reads the program instructions via
BU101. The 12-bit address is sent via the data
bus (8 bits) and via ports 20...23 (4 bits).
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This address is used for pointing to a program
instruction in the program memory. With the sig-
nal PSEN, the microcomputer commands the program
memory to send out the instruction on the data
bus., After that, the microcomputer fetches the
instruction and executes it.

(7'/'mer in {er‘rupD

Interrupt
routine

Any controls
changed?

Restart

Fig. 1.3 Timer interrupt each 0.5ms.

Function Total time

Period A MT » 45 ms
Freguency
Conventional MT » S50ms
Reciprocal Mf * 45ms
Automatic MT + 60ms
Ratio to D MT + 50ms

MTI= set measuring time+ time for
synchronizing sfart and stop
of a measurement

Table 1.1 Measurement initialize, perform and
terminate times.
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Fig. 1.4

The program flow-chart.




Measuring Time

IC153 is used as an astable multivibrator, with
the MEASURING TIME potentiometer controlling the

frequency. The output from IC153 pin 3, see
Fig. 1.5, is connected to the microcomputer
input T1. The pulse duration is measured and
converted to a measuring time, which can be
varied in 33 steps per decade between
10ms. . .96s.
tp 25us ¢y Z:’:“’-'-ng
g =245
—L 80us 10ms
7.8ms 96 s
Output from
IC153 pimn 3

Fig. 1.5 The pulse duration is converted to a
measuring time in the microcomputer.

The space between pulses is set by R1167 and
C1156. The pulse duration is set by R1166,
R1167, C1156 and the MEASURING TIME potentio-
meter R1 on the front panel. Potentiometer R1164
is used for adjusting the max pulse duration to
1.8ms.

If the jumper DV1 (TEST) is removed, the counter
is set to the self-test mode.

External Main Gate Network

This network consists of the ECL Main Gate FF
(IC140A) and ECL Main Gates & Input Select
(IC141 and IC142).

The main gate is used to accurately open and
close the signal path to the counting registers,
controlled by the set measuring time. In the
PM 6673...76 series of counters, there are two
different main gates:

- One internal in 0Q0040.
- Ore external for a higher frequency range,
IC141.
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Table 1.2 shows which main gate is used for dif-
ferent measuring modes.

When the internal main gate in 0Q0040 is used,
IC141A and B are used for selecting Input A or
Input B. IC141C is used for the 10MHz reference
signal in the CHECK mode.

When the external main gate IC141 is selected,
one of the three gates functions as main gate:

IC141A Main gate for Input A.
IC1418 Main gate for Input B.
IC141C Main gate for the 10MHz reference signal

in CHECK mode.

To select the external main gate, the microcom-
puter sets the signal EXT. DECADE low. If the
microcomputer sets the signal CH A high (via
15132), IC141A is selected as main gate, i.e,
Input A is used. Otherwise, Input B is used.

FUNCTION|MAIN GATEl INPUT SYNC NOTE
INT [exT| (0@ 0040)
PERIOD A| X Input A X
CLK
COUNT A | x Input A The Main Gale
/s cortrolled
by DISPL HOLD
via the uC
FREQ X C"or-r-y X
irput | | frm—————- —-—=
synchr ClLk
FREQ X |Carry External
clock | § |mF——————- ——-|counting
synchr CLKk X |decade
RATIO X | Corry External
too | | |l________ ——_|counting
Signal via X |decade
Input D:/nput B
Table 1.2 Main gate and synchronization for

different measuring modes.

The measurement starts when the micracomputer
sets RESET low and IC140:6 receives a trigger
pulse from the TRIGG output of IC161. The pulse
sets the output IC140:2 high., This signal is
called the Main Gate Signal.



To terminate a measurement, a new pulse is sent
from the TRIGG output. The Main Gate Signal goes
low and the main gate is closed. The pulse also
gets IC140:15 high and by "wired-OR function"
closes the clock input IC140:6 (see Fig. 1.6) to
prevent further triggering on IC140:2.

o 70 20ms
| | I
RESET [_‘_‘]
Cc:28 —
0Q 0040:23
TRIGG
0Q 0040:4—>
161406 ||III|II|I|IHIIFI| Il
| |
Main gate | |
signal — | I
IC140:2 | |
l |
READY | |
ICI40:3— —" J__
pray T
Fig. 1.6 10ms measurement with an external
main gate.

The function PERIOD A uses Input
(IC162:30) is high. The external
not used, i.e. EXT DECADE is high,

A, thus CH A
main gate is
see Fig. 1.7.
NOTE: Fig. 1.7-1.11 can be found in section 7,
Circuit Diagrams.

The function COUNT A uses Input A and the inter-
nal main gate in 0QO040. The measurement is
selected with pushbutton COUNT A, initiated by
releasing DISPL HOLD and terminated by pushing
DISPL HOLD. The signal ST/ST/DATA is controlled
by the pushbutton DISPL HOLD. This signal
controls the internal main gate in 0Q0040.
ST/ST/DATA is low for an open main gate, i.e.
pulses are counted (refer to Fig. 1.8). Every
25ms the decade counting registers are read and
displayed. However, the measurement not
interrupted.

is

When the CHECK pushbutton is depressed, IC141C
works as main gate for selected measuring func-
tions where an external main gate is used.
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If Input A is selected, CH A is high and the
prescaler is turned off via BU107:1. If Input B
is selected, CH A is low. A jumper between
BU107:5 and BU107:6 on the prescaler board,
routes the main gate signal from the IC142:3
output to IC141B:13. Refer to Fig. 1.9 for sig-
nal path.

An external main gate is used for ratio and
clock synchronized frequency measurements. The
ratio and a frequency
measurement, is that ratio uses Input D as refe-
rence and frequency uses the 10MHz standard, see
Fig. 1.10.

difference between a

For the reciprocal mode, Input A and the inter-
nal main gate in 0QO040 are used. The frequency
of the input signal is divided by 10 in 1C160,
ECL 120MHz Decade. This decade counting register
is not read. It is only used as a scaler in this
mode. 1C142D gives the signal a duty factor of
approx 0.50. The signal path is
Fig. 1.11.

shown in



Automatic switch between conventional and
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Microcomputer - 0Q0040 Communication

reciprocal frequency measurement

Before the actual frequency measurement is made,
the counter makes a short measurement over 10us
to determine if a conventional or a reciprocal
frequency measurement is to be made. If the
input frequency is higher than approx 10MHz a
conventional, clock synchronized, measurement is
made. Refer to Fig. 1.12 and to the section
Theory of Measurements in the Operating Manual,

o 10ms

I )

RESET
mC: 28—
0Q 0040:23

DATA CLK

Before the measurement, the microcomputer sends
control information to 0Q0040. This information
is sent when pin 28 of the microcomputer is
high, i.e. 0Q0040 is reset. The information bits
are sent in serial format to ST/ST/DATA, one bit
for each positive-going slope of DATA CLK, see
Fig. 1.13. The information consists of 39 bits.

When pin 28 of the microcomputer goes low again,
the measurement starts as soon as the synchro-
nization conditions are met. Then 0Q0040 pin 24
READY goes low, the microcomputer acknowledges
by setting ST/ST/DATA high and starts to count
down the selected measuring time.

During the actual measurement the microcomputer
and 0QD040 do not communicate. When the selected

mCi 33— I_—II ,—_ measuring time has elapsed, the microcomputer
0@ 0040:9 —-'m“mm" II""III sets SCAN CLK/STOP low. 0QO040 then stops the
f measurement when the synchronization conditions
READY J are met and sets READY high.
0Q 0040:24— !
Xy ; __|l| 10us P The content in the 18 decade counting registers
| | | in 0Q0040, plus the external ECL 120MHz decade
SCAN CLK/STOP | [ | (IC160), are sent in BCD format to the micro-
2‘06553575 | ijmmW } computer from Ay 4...Dy,¢. The microcomputer
| [ reads one decade at a time and steps to the next
| : : | decade by sending clock pulses to SCAN
' | | CLK/STOP. To read a digit, TBD CONTR is set
Main Gate } 1 i
10 high.
ety
Making 0Q 0040 b RESET
ready for test C: 28—
measurement 6“0 004023 - -
Ous test measurement DATA CLK
Reading of test MC: 37— S O I O IO i Y
measurement 09 00%0:9 ; il : II } : :
Making 0Q 0040 ready for 37;/,‘?372-/0’4 7A | [ |
acfual measurement 6‘06040;5 [ [ -]
: o 7 0 o 1 70
Fig. 1.12 Test for selecting conventiénal or Fig. 1.13 The microcomputer sends information

reciprocal frequency measurement.

needed to make 0QO040 ready for a measurement.



To find out which decade is read, the microcom-
puter sends clock pulses to SCAN CLK/STOP until
DECADE 9 (pin 8) goes high. This indicates that
the position is decade 9. The microcomputer
starts reading, see Fig. 1.14. The external ECL
decade is read via 0Q0040 Aj...Dipe

wWhen all 19 decade counting registers have been
read, the microcomputer calculates the result
and sends it to the display. It resets 0Q0040
and a new measurement can now start.

SCAN CLK/STOFP
pC:27 —
0Q 0040:5

DECADE 9
0Q 0040:8—
pmC:33

r8D CONTR
/4(?729'—*
0@ 0040:17

N W O I N T

Fig. 1.14 A new digit is read after each pulse
to SCAN CLK/STOP when TBD CONTR is high.
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Example:
Function selector setting:
Depress PERIOD A, /\/ and CHECK

- Set measuring time to 10ms
- Set the Input E switch to EXT RESET

A suitable trigger signal for an oscilloscope is
available on 0Q0040 pin 23 (RESET).

RESET
28—
0@ 0040:23

DATA CLK
€3 —-
0Q 0040:9

ST/ST/DATA
pCo32—
0@ 0040:25

READY
0@ 0040: 24—
ot

SCAN

cLr/STOP
WwCi27—=
0Q 0040:5

DECADE 9
0Q 0040:8—~
nC:33

T8O CONTR
uC: 29—
0Q 0040:17

Making 0Q 0040
read.
Measurement

The wC calculotes
the reswlt
The uC reads 0Q 0040

READY —
O 0040:24 —»
yz C:7 ““‘W
SCAN 1
CLK/STOP
e
O@R 0040:5 l |

| |
DECADE 9 | |
0@ 0040:8—
pC:33 !J[

|

Fig. 1.15 Timing diagrams for microcomputer and
0Q0040 communication.



Microcomputer - Display - Function Selector

Communication

The Display, Decimal Points, Unit Indicator and
Function Selector are scanned by the microcompu-
ter. During each scanning cycle the microcompu-
ter sends out the measured result and reads the
setting of the Function Selector. Each digit is
sequentially turned on for 0.5ms. The measure-
ment can be sent both to the display and an
installed option, e.g. Bus Interface, via con-
nector BU101. The microcomputer pin 38 (P27)
controls the information flow.

P27 low: the display and function selector is
addressed

P27 high: the installed option is addressed

The bidirectional data bus DBO...DB7 on the
microcomputer is used for sending information to
the display and receiving information from the
function selector. The microcomputer pin 8 (RD)
and pin 10 (WR) control this information flow.

WR pos flank: information is sent to the display
RD pos flank: information is received from the
function selector

Four bits, DB4...DB7, are used for sending (in
BCD format) the digits to be displayed. Each
digit in the display shows its specific value
for a period of 0.5ms. The digit‘s value is
latched and decoded to a seven-segment format in
the Segment Decoder/Driver (IC201). The remai-
ning four bits, DBD...DB3, are used for addres-
sing the digit to be displayed. Thisaddress is
sent in BCD format. The address is latched in
the Address Latch (IC164) and decoded in the
Digit Decoder (IC165). Only one of the outputs
in the Digit Decoder is high at a time. This
high signal, opens the corresponding Digit
Driver for 0.5ms. At the same time, the digit’s
value is sent from the Segment Decoder/Driver.
During the following 0.5ms, the next digit is
turned on, and so on.

The current flows from the +5V supply through
the digit driver transistor, the lighted seg-
ments and then to earth via the Segment Decoder
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Driver. All digits have a decimal point. Digit
drivers 1...6 also have a Unit Indicator LED
connected. Signal lines P24 {(pin 35) and P25
(pin 36) of the microcomputer control them.

P24 low: a decimal point is lit
P25 low: a unit indicator LED is lit

The microcomputer blanks leading zeros by set-
ting P26 (pin 37) low. This blanking signal is
also used for the Fail Safe Circuit. If the
microcomputer stops, one digit will remain 1lit
and could be degraded after a couple of minu-
tes. If P26 (pin 37) stays high, C1163 will be
charged to +5V. This results in a reset signal
to the Address Latch. All outputs goes low. The
Digit Decoder sets output pin 3 high. Pin 3 is
not connected to any digit driver so all digits
will be turned off,

The output from the Digit Decoder is also used
for reading the setting of the function selector
switches DISPL HOLD, COUNT, RATIO to D, PERIOD,
FREQ, FREQ A AVERAGE, Input B and PUSH TO READ
measuring time. Each output from the digit
decoder is connected to one switch. When a digit
is 1lit, the microcomputer reads the setting of
the corresponding switch. This is achieved by
the RD output going low, which opens the tri-
state buffer IC163. The switch setting infor-
mation is now available on the bidirectional
data bus, DBO... DB3, to the microcomputer. The
prescaler coding diodes (part of Unit 3) are
sensed in the same way.

The logic states are as follows:

Closed switch: logic high level
Open switch: logic low level

The function of the diode GR140 is to inform the
microcomputer that this is a PM 6673..,76 coun-
ter. This diode is not installed in PM 6670...
72,

The same microcomputer (8049)
counters of the PM 6670 series.

is used in all
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Fig. 1.16A Timing diagrams for Microcomputer - Display -~ Function Selector communication.

Applicable to the example on the following page.



Switch .
fransistor Filter rsv
RI187
pIN 14
— — e e, —
F,u (se —IH IR“JI R 1188
eneratfor Volt
Wgorerarer | ﬂ [
Ic 180 RI189
pPIN3 pin 4
lC‘/IGS
‘ !R 1195 RIISE
l cr/790
RI185 Sets the control loop gain
R17190 Sets the upper cut-off
fre quency
RI196 and C1189 Make the loop stable

Fig. 1.17 1C180 and the control loop.

The amplifier output (IC180:4) is 4V for 12V in~
put and 2V for 20V input. The output is 8.5V
when the power supply is not regulating. This
8.5V is used to reset the microcomputer at POWER
ON and at line (mains) failures of short dura-
tion.

The output from the OP amplifier controls the
pulse duration to the switch transistor T75182.
When T5182 is conducting, magnetic energy is
stored in the transformer T102. When TS182 stops
conducting, the magnetic energy is discharged
via the diode GR183. Some of the magnetic energy
is discharged via the secondary winding of T102
to obtain the unregulated -8v.

When the current increases, the voltage across
resistor R1182 increases, and at a current
through R1182 of approx 2A, transistor TS181
starts conducting. When the voltage at IC180:11
exceeds 0.5V, the pulse duration decreases to
avoid current surge. The diode GR185 gives over
voltage protection.

550MHz Prescaler for PM 6674

The 550 MHz prescaler for PM 6674 is AC-coupled
and divides the frequency of the Input B signal
by 6.

Capacitor C301 blocks any DC component on the
input signal, while the network R301...R303,
GR301 and GR302 form a PIN diode attenuator and
provide the required input impedance. The PIN
diode GR302 and the resistor R302 form a variab-
le attenuator, controlled by the amplitude of
the signal to be measured. The current through
R301...R303 and the Schottky diode GR301 makes
the PIN diode reversed biased with a bias volta-
ge of approx 0.65V.

The PIN diode attenuator is not activated for
input signals with low amplitude. If the input
amplitude increases to a level that makes GR301
rectify, the DC level of the input signal will
decrease, as the positive voltage then is limi-
ted. The PIN diode GR302 will start conducting
when the DC level has decreased from +0.5V to
~-0.65V. A PIN diode has a current controlled
variable impedance. An increased input ampli-
tude, increases the current through the PIN
diode. Thus giving it lower impedance, i.e.
higher attenuation in the attenuator R302 and
GR302. The result is an almost constant ampli-
tude at IC301:3 when the PIN diode attenuator is
activated.

IC301 is a wide-band amplifier. The gain and
frequency of the output signal from IC301 are
controlled by 75301, R310, C307, C306, R311 and
T5302. The network GR305, GR306 and C308 forms a
limiter at the input of the divider IC302. Tran-
sistors TS301 and TS302 also form a buffer amp-
lifier between IC301 and IC302.

In IC302, the frequency is divided by 6. To pre-
vent errors due to insufficient amplitude, the
amplitude of the input signal to IC302 is moni-
tored. The detector diode is GR304 and the bias
current through this diode is provided by R318,
R323 and R315.



Example:
Function selector setting:

- Depress PERIOD A, N/, CHECK and DISPL HOLD
Set measuring time to 10ms

- Set Input E switch to EXT RESET

The display will show:

A suitable trigger signal for an oscilloscope is
available on IC165 pin 5. Timing diagrams are
shown in Fig. 1.16.

4S5us Q0us
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Fig. 1.168B A close-up of some timing diagrams
in conjunction to Fig. 1.16A.

The Power Supply

The PM 6673...76 series of counters can be con-
nected to

- 115Vpe or 230Vpe £10%, 45...440Hz
11.8...28Vpc
- The optional battery pack PM 9633 (12VDC)

The output from the power supply is
- 45V regulated
- -8V unrequlated.

The counter is protected by a thermal fuse VL101
located in the line transformer and a secondary
fuse VL102 (1.6A fast-blow) on PCB U1. At VL102
the voltage is approx 25Vpc in a PM 6673/01
connected to 220Vpc.

When the optional internal battery pack PM 9693
is installed, the voltage on pin BU104:7 is used
for charging the battery. BU104:7 is connected
to BU104:6 via a jumper when PM 9693 is ot
installed.

The POWER ON/OFF switch SK101 on the front panel
is a secondary switch, which has no effect on
the voltage supply to the optional oven stabi-
lized oscillator.

In position POWER ON, the voltage is supplied to
I1C180 via the transistor TS184 and diode GR186,
which form a voltage limiter. The voltage is li-
mited to approx 15Vpc.

IC180 is specially designed for applications in
switched-mode power supplies. The output control
signal (pin 14) is connected to the switch tran-
sistor TS182. This pulse train has constant amp-
litude and frequency, but a pulse duration that
is dependent on the load. The frequency (40kHz
approx) is set by resistor R1197 and capacitor
c1192.

The control loop senses the +5V output via
R1187...1189, as shown in Fig. 1.17. The +5V
output is adjustable with potentiometer R1188.



In the Schmitt trigger (IC303 and R324...326)
this detector voltage is compared with a refe-
rence voltage set by potentiometer R316. If the
detector voltage is lower than the reference
voltage, IC 302 pin 8 and pin 1 are set to low
logic level. This means that the signal passes
through IC302. When the input amplitude decrea-
ses, the detector voltage increases. If the
detector voltage exceeds the reference voltage,
IC302 is disabled. The output signal has ECL
levels and is connected to the main gate network
on Unit 1 via BU307:10.

For test purpose, IC302 could be enabled inde-
pendently of input amplitude, by connecting +5V
to BU307:2 (TEST). When channel B is not used,
BU307:1 is set to +5V and IC302 is disabled.

600MHz Direct Gated Input for PM 6675

The difference between Input B of PM 6674 and
PM 6675 is that PM 6675 has a readable decade
divider (IC301) which gives PM 6675 one more
digit of resolution for the same set measuring
time.

This AC-coupled input is protected by a PIN-
attenuator (GR303, GR304, R302) and two Schottky
diodes (GR301, GR302). When the amplitude of the
input signal increases, the current through the
Schottky diodes increases. This results in an
increased current through the PIN diodes and as
a result, their impedance decreases. The voltage
attenuation between R302 and the PIN diodes
changes so that the amplitude on the base of
TS301 is constant.

Transistors 75301...305 form a 5-stage DC ampli-
fier with frequency compensation. The DC gain is
less than 1 and the AC gain is 40...45dB. To
prevent DC shift due to temperature variation,
the transistor pairs TS5302/303 and TS304/305 are
of different types, PNP resp. NPN.

The frequency of the input signal is divided by
10 in the readable decade divider IC301. When
IC301 needs to be read, a pulse is sent to the
tri-state buffer IC302. Then a BCD-coded digit
is sent to the microcomputer (IC162) via the
buffer. The read pulse is generated by the
signals DEC 9 (high), TBD CONTR (high) and
B (low) via IC303.

The main gate signal from the counter, is sent
via BU3:5 and the level converter network TS307,
T5308, GR311, R341...R343 and R349 to IC301 pin
16. A voltage of -2V at IC301:16 implies open
main gate, -0.9V implies closed main gate. When
the main gate is closed, IC301 is read.

The CARRY output from IC301:9 is converted to
ECL levels by T5309, GR319 and R345... R347.
This signal is sent via BU3:10 to the next de-
cade (IC160) on Unit 1.

If the amplitude of the input signal is too low,
IC301 is reset to prevent erroneous counting.
The detector network consists of L303, €320,
L3502, C336, R332, GR308, C322, R363 and R364.
Higher amplitude results in a higher DC voltage
on pin 2 of the Schmitt trigger IC304. The refe-
rence voltage is set by potentiometer RV301.
When the detector voltage is higher than the
reference, the Schmitt trigger output is low and
the reset signal to IC301:3 is disabled, i.e.
counting is possible. IC301 can also be reset by
the microcomputer (IC162:28) via BU3:3. For
testing purpose, it is possible to make IC301
count even if the amplitude of the input signal
is too low. This is accomplished by connecting
+5V to BU3:2 (TEST).

The diode GR315 generates a code, which indica-
tes to the microcomputer that the counter is a
PM 6675.

In CHECK mode, the two least significant digits
are dependent on set measuring time.



&

1500MHz Prescaler for PM 6676

’

This AC-coupled input is protected by a PIN-
attenuator (GR303, GR304, R302) and two Schottky
diodes (GR301, GR302). When the amplitude of the
input signal increases, the current through the
Schottky diodes increases. This results in an
increased current through the PIN diodes with a
corresponding decrease in their impedance. The
voltage attenuation between R302 and the PIN
diodes changes so that the amplitude on the base
of TS301 is constant.

Transistors 75301...306 form a 6-stage DC ampli-
fier with frequency compensation. The high-
frequency response can be adjusted with capaci-
tors C308 and C318. The DC gain is less than 1
and the AC gain is 30...35dB. IC301 and IC302
each divide the frequency of the input signal by
4, i.e. the frequency is divided by 16 in
total. The output ECL signal from IC302:10 is
sent to the main gate in the counter via
BU307:10.

The amplitude of the input signal is sensed via
the network C323, R329, GR309, C326 and R330.
The voltage on IC303:2 decreases when the ampli-
tude of the input signal increases. When the
detector voltage is lower than the reference
voltage (set by potentiometer R333) the output
of the Schmitt trigger IC303:6 is high, i.e. the
signal to be counted is able to pass through
1C302.

When the amplitude of the input signal is too
low, the Schmitt trigger output is low, which
results in a current through the diode GR314,
i.e. the signal is stopped. This prevents erro-
neous counting. For testing purpose, it is pos-
sible to open IC302 even for small input ampli-
tudes. This is accomplished by connecting +5V to
BU307:2 (TEST).

The connection TEST POINT is used when adjusting
the frequency response. The diode GR315 genera-
tes a code, which indicates to the microcomputer
that the counter is a PM 6676.



2. PERFORMANCE CHECK

Required test equipment

- Voltmeter, e.qg. Philips PM 2517

- Frequency counter, e.g. Philips PM 6673/02
- 50MHz oscillescope, e.g. Philips PM 3215

- Sampling oscilloscope, e.g. Philips PM 3400
~ Pulse generator, e.g. Philips PM 5771

- Function generator, e.g. Philips PM 5131

- HF signal generator, e.g. Wavetek 2002A

- Probe, 10 Mohm, 120MHz

- T-piece, BNC-type

- Termination, S0 ohm, BNC-type

Initial set-up

All pushbuttons should be in g released posi-
tion. The slide switches on the rear panel
should be set to INT STD and EXT RESET. Set the
line voltage slide switch on the rear panel to
the local line voltage. Connect the counter to
the line and press POWER ON.

Check of the oscillator

The /01 version of PM 6673...76 can be checked
by connecting a counter, e.qg. a PM 6673 equipped
with at least a calibrated TCX0, to INT STD oUT
(via a 10Mohm probe) on the rear panel. The
frequency should be 10MHz + 10Hz.

For /02.../05 versions, please refer to section
Optional Oscillators.

S

Check of Input D sensitivity

Press RATIO to D and CHECK. Connect a 1kHz sine-
wave with 1.2Vpp amplitude to Input D. Set the
slide switch for Input D to EXT STD IN. Set the
measuring time to 1.0s and check that the
display read-out is 1.000. Set the slide switch
for Input D to INT STD.

2-1

Check of Input E

Press PERIOD A and CHECK. Set the measuring time
to 1.0s. Set the slide switch for Input € to EXT
RESET. A DC voltage of +0.5V connected to Input
E should not reset the counter, but +1.5V
should. A positive pulse with +1.5V amplitude
and 180us duration should reset the counter,

Set the slide switch to position ARMING. The
arming function is described in the operating
manual. A DC voltage of +0.5V connected to Input
E should not arm the counter, but +1.5V should.
A pulse, as illustrated below, should release
the counter from the arming mode.

400ns|

ov

Set the slide switch to position EXT RESET.

Check of INT STD ouT

Connect an oscilloscope via a 10Mohm probe to
the INT STD QUT connector on the rear panel.
Voltage levels are illustrated below.

MIN 2.9y

MAX 0.4y



Check of Input A

Press FREQ and FMJ . Set the measuring time to
10ms and the sensitivity fully _clock-wise and
depressed. Connect a sine-wave with 20mvpp
amplitude to Input A. The amplitude should be
checked with an oscilloscope, see below.
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Check that the counter display is correct when

the frequency is adjusted between 10Hz and
120MHz. Decrease the amplitude to 5mVpp. The
display should be zero {no counting) for
frequencies between 10Hz and 120MHz.

Check of the attenuator

Connect a 10MHz sine-wave to Input A. Set the

sensitivity control fully counter clock-wise and
depressed. The display should be correct for an
input amplitude of BSUmVp . Set the sensitivity
control fully clock-wise and pulled. The display
should be correct for an amplitude of 600mVpp.
push the sensitivity knob, i.e. max sensitivity,
and increase the amplitude as much as possible,
but max to 12Vgyse The display should still
show a correct value (10MHzZ).

~ Check of the low-pass filter

Press the < 50kHz FILTER pushbutton. Connect a
500kHz sine wave to Input A. Check that the
display is correct for an amplitude 20dBm (10x)
higher than the sensitivity without filter.
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Check of the pulse sensitivity

. ans,

Press the 11T pushbutton. Connect the signal
below to Input A.
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The counter should count correctly.

20mV

Connect the signal below to Input A.
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The counter should count correctly, i.e. twice

the value of above.

Press the _—U pushbutton. Connect the signal
below to Input A.

—
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The counter should count correctly.

Connect the signal below to Input A.
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ns . 4ns
Thé ' counte® should
the value of above.

count correctly, i.e. twice



Check of the display

Press the FREQ pushbutton. With no signal con-
nected, press RESET. The display should be
000000000. Connect a 10MHz sine-wave with 1V
amplitude to Input A, Set slide switch D on the
rear panel to position EXT STD IN. Press RESET.
The display should be 9.9.9.9.9.9.9.9.9. Set
slide switch D to position INT STD.

Check of the PERIOGD function

Press the N/ pushbutton and set the measuring
time to 1s. Press PERIOD A and connect a 14MHz
sine-wave with 30mV p amplitude to Input A.
Approx 70ns should be displayed.

e

Check of the FREQUENCY function

Press the FREQ pushbutton and connect a 5Hz

sine-wave with 50mV__ amplitude to Input A, Set

slide switch E on the rear panel in position

ARMING. The display read-out should be:
5.XXXXXX Hz.

Press PERIOD A and FREQ simultaneously. The
display read-out should be 0.005kHz.

Check of the RATIO function

Press the RATIO to D pushbutton and connect a
120MHz sine-wave with 50mVpp amplitude to Input
A. Connect a 1kHz sine-wave with 1.2V ampli-
tude to Input D on the rear panel. Approx 120000
should be displayed.

Check of the FREQUENCY AVERAGE function

Press the FREQ pushbutton. Set slide switch E on
the rear panel to position FREQ A AVERAGE. Con-
'nect a 120MHz sine-wave with 5[JmVpp amplitude to
Input A. Set the measuring time to 1s. The
display read-out should be 120.XXXXX MHz.

Connect the signal below to Input E.

_ :iun-’f__ _ﬂ‘f—iui*
I 700us |

The display read-out should be 120.XXX MHz. Note
that the result now is approx 0.2% higher.

-2V
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Refer to the Operating Manual for more informa-
tion about frequency average measurements.

Check of the COUNT function

iy _
Press the COUNT A and <@ pushbuttons. Connect
a pulse generator with "single shot" pulses with
50ns duration and ZOmVpp amplitude to Input A.
Check that the counter counts correctly when
single pulses are generated. Disconnect the
pulse generator.

Press DISPL HOLD, RESET and then CHECK. Release
DISPL HOLD. The counter should now start coun-
ting. Stop the counting by pressing DISPL HOLD.
Press RESET. The display read-out should be 0.

Check of MEASURING TIME

Press the MEASURING TIME knob and rotate the
knob. Check that the displayed measuring time
corresponds with the scale.

Check of Input B (PM 6674...76) - .

wi]

Press the Input B pushbutton on the front
panel. Connect a sine-wave to Input' B and check
that the counter counts correctly according to
the following table.

Model |Frequency Signal (evel
PM 6674 150... 550MHz -é7d8m
PM 6675 [700...500MHz |-33dBm
50...600MHz |~-27dBm
PMEC76 [7100...7000MHz|-27dBm
1500MHz - 17dBm







3. ADJUSTMENTS

Required test equipment

- Voltmeter, e.g. Philips PM 2517

- RF Signal Generator, e.g. Wavetek 2002A

- Sampling Oscilloscope, e.g. Philips PM 3400
- Frequency counter, e.g. Philips PM 6667

DC Voltage

- Connect a voltmeter between +5V TP and earth.

- Adjust R1188 (+5V ADJ) to 5.0V £ 0.05V.

- Connect the voltmeter to BU110:1 (-8V) without
removing the jumper. Check that the voltage is
8.0V + 0.5V.

Schmitt Trigger Balance

- Connect a 1kHz sine-wave with 30mVpp amplitude
to INPUT A.

- Press the "\ pushbutton.

- Set SENSITIVITY to 10mV.

- Connect an oscilloscope to the test point
S.T. TP,

- Adjust R1025 (S.T. BAL) until the displayed
square-wave has a duty factor of 0.50.

Measuring Time

The measuring time adjustment is performed with
an universal counter equipped with a LF probe.
Set this testing counter to measure frequency
with a sensitivity of approx 1Vpp referred to
the probe tip.




- Connect the LF probe to the connector labelled
TEST without removing the jumper.

- Turn the potentiometer R1164 (MEASURING TIME
ADJUST) fully anti-clockwise.

- Turn R1 (MEASURING TIME) fully clockwise.

- Turn the potentiometer R1164 slowly clockwise
until the testing counter measures 522 t 4Hz.

If the MEASURING TIME ADJUST potentiometer is
turned too far clockwise, the counter under test
will run into the self-test mode. The display
read-out is then a test code. To exit the
self-test mode, ensure that the MEASURING TIME
ADJUST potentiometer is correctly adjusted
before pressing RESET.

Frequency Adjustment of the Standard Oscillator

PM 6674 Prescaler

(01 version)

This adjustment is performed at an ambient tem-
perature of approx 23°C after a warm-up period
of one hour.

Proceed as follows:

- Connect a 10MHz reference signal with a tole-
rance of <1x10-6 to Input A.

- Press the FREQ and /U pushbutton.

- Select correct SENSITIVITY by increasing the
control until a stable read-out is obtained.

- Set the MEASURING TIME to 1s.

- Adjust trimmer C1154 with an isolated trimming
screw driver until the read-out on the display
is 10000.000kHz + 10Hz.

- Connect an RF signal generator with a frequen-
cy range of 10...600MHz to Input B, together
with a sampling oscilloscope.

£

i
i
]

]

o

fof

PR — T °l°L

~0 0 8 6 0« -9 o a e 2000 gloloelo
- She—{f=rii

- Set the RF generator frequency to 550MHz at
-29dBm.

- Adjust the reference voltage potentiometer
R316 on Unit 3 so that the counter starts to
count the 550MHz signal. The part of the pre-
scaler that makes the counter display only
zeros, when the signal amplitude to Input B is
below specification, is called the Enable
Function. To disable this function, connect
BU101:24 (TEST) to BU101:22 (+5V).
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- Set TEST high, and check the sensitivity when
the display shows a correct, stable result.
The difference in sensitivity between TEST
high, and TEST low should be greater than 2dB.

- Check the sensitivity at 400MHz and SOMHz in
the same manner



PM 6675 Direct Gated Input

The test procedure is the same as for the pre-
scaler in PM 6674, but with the following
changes.

- Set the RF generator frequency to 500MHz at
-35dBm output level.

~ Adjust the reference voltage with potentio-
meter RV301.

- The difference in sensitivity between TEST
high and TEST low should be greater than 1dB.

-~ Check that the sensitivity is -33dBm for
100...500MHz and -27dBm for 50...600MHz.

PM 6676 Prescaler

- Connect an RF signal generator with a 1500MHz
frequency range to Input B.

- Set the generator output level to -30dBm.

- Connect the vertical output of the generator
to channel Y, and the horisontal output to
channel Yp of the sampling oscilloscope (set
to 0.1V/div and X/Y mode).

~ Connect a coaxial cable between the test point
connector on the prescaler board and DEMOD IN
on a Wavetek 2002A.
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- Adjust C308 and C318 for max output at
1500MHz. The output 1level at 1200...1400MHz
may not be lower than at 1500MHz.

-~ Connect BU101:22 to BU101:24.

- Measure at which input level the counter
counts correctly a 100, 200, 1000 and
1500MHz.

- Remove the connection between BU101:22 and 24.

3-3

- Adjust R333 to -30dBm sensitivity at 1000MHz.

The difference in sensitivity between TEST
high and TEST low should be greater than 1dB.

- Check the sensitivity at 100, 200, 900 and

1500MHz. The sensitivity should be -27dBm for
100...1000MHz and fall to -17dBm at 1500MHz.

- Connect 50MHz to Input B with as large ampli-

tude as possible, but max 12Vpyg. Check that
the counter measures correctly.






4. SELF-TEST

The counters of the PM 6673...76 series, each
have a built-in self-test facility, which
complements the CHECK function available on the
front panel. This facility provides a test of
the communication between the microcomputer and
the function selector switches on the front and
rear panels, and also the communication between
the microcomputer and the display.

The test procedure is as follows:

Remove the jumper labelled TEST.

- Release all pushbuttons.,

- Press the POWER pushbutton.

- Press the RESET pushbutton.

- Ensure that FREQ A AVERAGE is not selected on
the rear-panel slide switch.

MODEL SELECT DISPLAY READ-0OUT

PME673...76| No cormtrols selected. M

FREG A AVERAGE mot s
selected or the reor
ponel.
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PM 6574 Input A

IPput 8

PM 6675 lnput A

/mput B

PM 6676 Ipput A

Qlnlol N~

Input 8
PME673... 76| PUSH TO READ 7
OISPL HOLD 7

FREQ A AVERAGE 7

COUNT | RATI0 PERIOD| FREQ
A to O A

Pushed

Pushed| pPushea
Pushed| Pushed| Pushed

Pushed | Pushed | Pushea Pushed

Pushed Pushed | Pushed

Pushed Pushed

Pushed Pushed

Pushed
Pushed | Pushed

Il B ST BST ST BN SRR I B

Pushed| Pushea | Ay shed

~

Pushed Pushed
Pushed
Pushed | Pushed
Pushed

\hNQQQQDQQ%{\(\Q

QIO ~ |~

Table 4,1 Self-test sequence. Only digits of
interest (position and value) are indicated.






3. TROUBLE-SHOOTING

The following points will help trouble-shooting
the PM 6673...76 series of counters.

- First check that the procedures in the Opera-
ting Manual, section Practical Measurements
have been followed. Take particulary notice
of the slide switch settings on the rear
panel,

- Check that +5V is present at the +5V test
point and that -8V is present at BU110:1.

-~ Make the self-test as previously described.
If the self-test gives an erroneous result

for a particular function, check the
corresponding circuit and switch for that
function.

- 1If the self-test functions correct, the fault
is probably in the input circuits, in the
external main gate network or in 0Qoo40.
1C140...142, IC160 and 0Q0040 can be tested
by the CHECK function. Using the Ffollowing
sequence, circuits are gradually added which
makes it easier to find the fault,

1.
2.

Count: IC141C and IC161:1 are used.
Period: IC141C, 1C161:1 and the 10MHz
standard are used.

Frequency (reciprocal): I1C160, IC142D,
1C161:28 and the 10MHz standard are used.
Frequency (conventional): more complicated
to trouble-sheot, as an external main gate
is used. IC140, IC141C, 1C142C+D and IC160
are used.

Ratio: as conventional frequency, but use
an external signal via Input D.

For trouble-shooting, the ratio mode is some-
times better than the frequency mode because it
is possible to use a low frequency signal. This
makes it easier to display the signal TRIGG,
IC161:4 on an oscilloscope.

IC141A can be tested by connecting a signal to
Input A. IC141B is used for Input B signals.
Make the tests in the 1...5 sequence above (only
3...5 for Input B).

- If the display makes no sense at all, check
the microcomputer signal ALE (IC162:11) with
an oscilloscope. The pulse width should be
approx 0.7us and the pulse space approx
2.3us,

- If there is no ALE output, check that +5V is
present at pin 26 and 40 of IC162. Measure to
ground of the microcomputer (pin-20). Check
that the oscillator signals at pin 2 and 3 of
IC162 are correct, i.e. S5MHz. Replace the
microcomputer if the oscillator signals are
correct, but the ALE signal is not.

~ If a correct ALE signal is present at pin 11
of the microcomputer, check the signals as
illustrated in Fig. 5.1. It is difficult to
get a steady display on an oscilloscope, so
these figures are only a schematic
illustration of the display.

4.90/45
1C7162:37
B/ank/'ng
L
™ - 70us V/em 0./rns/crn

Icr162:38
Display Latch Enable

490/.(5
il 40us 7V /em O0.1ms/cm

C162:8 and 10

hi%%f; Read and W'rite
IV/em 0.1ms /em

Fig. 5.1 If ALE is correct, check these

signals.

Notes to Fig. 5.1:

- Trigg on IC165:1, negative slope, pulse
duration = 0.5ms and pulse space = 3.8ms,

- At IC162:37, every 9:th pulse has longer
duration.

- At IC162:38, every 9:th pulse has 9Qus
duration.

- At IC162:8 and 10, every 9:th group of pulses
consists of 3 pulses. The pulse duration is
approx 1us,



If the microcomputer signals are correct as
illustrated in Fig 5.1, continue with checking
1C164, see Fig. 5.2.

c164:3

/I//Cm O-5ms/cm

w IC 164 4
—J  /VJfem 0.5ms/cm
r I1C164:5
L ) tfem 0.5ms/em
[ IC164 :6

rv/em 0.5nns/crn

Fig. 5.2 Signals to check on IC164.

The power supply

A fault in the power supply can be isolated
easier if the counter circuits are disconnected
by removing the two jumpers on BU110. However,
to simulate the load, a dummy load has to be
used.

_ Connect a 5 ohm,<5W resistor between BU110:1
and BU110:3.

- Connect a 50 ohm, << 1.3W resistor between
BU110:4 and BU110:6.

- The dummy load can be assembled by using a
female connector, ordering number 5322 267
54102. Cut the connector to a suitable
length.

First aid service kit

A kit containing components of interest for
service is available. One each of the following
components is supplied in the kit.
Component Item number
LED display 7651, PM7773...76
LED display 7651, PM6670...72

B201...209
8201...208

Microcomputer 8049 1c162
Counter-on-a-chip 0Q0040 ic161
Display drive transistor MPS-A12 75201...209
Seven segment decoder NE587N 1C201
Timer ICM 7555IPA 1C153

Input amplifier AM&B7DL, PM6670...72 1c102
The kit can be ordered from:

PHILIPS Elektronikindustrier AB
Industrial Operations

Supply Centre Service Department
5-175 88 JARFALLA

Sweden

Service Notes

The following hints apply only to counters with

these serial numbers:

PM 6673: sn<<1800
PM 6675: sn<(1800

PM 6674:
PM 6676:

sn <1870
sn<<1730

If there is no +5V output from the power supply,
the following two hints might be of help.

1) The heat sink, on which transistor 15182 and
diod GR183 are mounted, might cause a short
circuit to ground. If necessary, either iso-
late the transistor and diod from the heat
sink or make sure that the heat sink is not
accidently connected to ground due to insuf-
ficent space on the foil.

2) If the optional oven enclosed oscillator

PM 9679E is installed, check that the height

of the pins on BU103 measured to the PCB is

less than 11mm. If necessary, the
connector with the type in the spare parts
list.

replace



New Seven Segment Decoder

In the first delivered counters, the Seven Seg-
ment Decoder consisted of two 9374PC (IC201 and
1C202). These have now been replaced by a single
NE587N (IC201) plus a 825 ohm resistor (R202).
The new IC has better current capacity and the
current through the segments are set by an
external resistor (R202). It is not necessary to
up-date an older version. However, the PCB is
prepaired for the new IC and resistor.

- Remove IC201 and I1C202.

- Remove the jumper from the IC socket.

- Install the NE587N in the 1C201 socket.

-~ Mount a 825 ohm, 0.4W, 1% metal film resistor
between pin 8 and ground.

- Connect pin 10 to ground.

Order number for the 9374PC: 5322 209 80955.






S PHILIPS

Scientific & Analytical Equipment Scientiﬁc &
Test & Measuring Instruments Industrial
Industrial Automation .
' ' Advanced Automation Systems Equpment
| L] Weiding Division

820515 PM 6673...76 SPC 44
' 9499 468 03811

Important information regarding the safety of the instrument.

Among the first 200 delivered units of the new launched frequency counters PM 6673,
PM 6674 and PM 6676, there are some units with a wrong connected thermal fuse. The
reason is an unlucky choice of color on some cables.

The two brown cables connected to T101:1 and T101:12, see below, must change places
in the wrongly connected instruments. To prevent the same mistake in the future,

e.g. when replacing the transformer, please replace the cable between SK5:6 and
T101:1 with a white cable.







6. REPLACINE PARTS

Molex contacts
- In the spare parts list, only a 13 pins con-

tact is listed. However, the contact is easy
to cut into required length.

Text plate and front rim

- Remove the knobs for Measuring Time and Sensi-
tivity.

- Put a screw driver between the front rim and
the front frame at points A as shown below.

- Pry gently until the front rim comes of f.
- Remove the text plate.

Handle

~ Remove the two plastic knobs using a tiny
screw driver or a pair of pliers.

- Unscrew the two screws and pull out the
handle.

- Before assembling, grease the lock washer,
screw hole and teeth of the handle very
slightly with vaselin.

Power supply

- When replacing parts in the power supply, in
particular IC180, check the +5V voltage. Refer
to Section 3, Adjustments.






7-1

i — — — —_ Tjaun7
rs133 ;!
el LR 7796
BDC548B o0 bt +5V
1C 140 € 140 ‘ 'Y L L 8 7
10131 —aV sV L 10K
DS | +5V
10 Q
17 4x BAWE2
75130 1 /cns Muoual 26 Lo
CLR /
BC556 28| 35
R1136 1’5 P11 P24
RIS o a e e oo —— 6
173 1K B | | AN < L2 poo Pes51 3]
9 = 14, % &1 g) % 7UC 193 B out 2 gl I £] If-éj rP21 Jal-Y4 P25
R_@ 2193 K € out : S P20 8049
R1144 | R1143 n ; Dout Mo bot 24| o3
RI14E GR 130 : L iBin | au’/?/l &
P PP 10K BAW 6 7lce R’ 5-CNT) 1 i1 9 1 38 VE]
5
“* +5V A 91 5 in pecape s |2 L 23 p16 P27 !
Ve 3 | wr p2—d &
5
p O/f;” 7 4 TBD CONTR _i 29l pre
7 2 ARRY BUIDB 8 23
3 %2 Scan cuk/sTor | 22l p1o rD pf
R1142 .
5|ic193
<64 L—- — para i 2 2L 514 84HE 4
Z3 2 28517 ’i
' ST/ST/DATA L. 15 o86E 4
RIGT " 28712 14
197 464 pele READY Lo 280122 2
r ))E lalf,’“ 2 S 220 p13 par |2 =2
7573, . 2 || R1reo LK e % 79
5488 | HlorrB 24 26) X7 CONTROL EXT. DECADE 34/ 5, , Sl =
v L Mier.a 72 [773 233
R 7
R1169 21} woup oFF 1N 4| reser ace A -
€ 142 16747 464 2 PSEN|D-——4 =
RS 557 c161 X-TALZ PROG| 25 A
rs1iz WL +5v 0Q0040 I x-TAL 1 NP o &8
BL5488 10102
CHANNEL |
A
R1130 7O _POWER
2.15K on R1165
RES 12.1K
1158 [\R1168
* R1166
-5V +5v I/p 100 3 BUIst 1
! ! 2 R/ RIIE7
220K 3.16K
10196 [V/C196 5y +5V ¢
10K 10K U
6 s BUIOS %
R1154 [ |R1159 1156 c1157
43 1K Ton on]
+5V +5V
4 25
RIT53 | =
464 & sK114 I 51 prming 5y
| sV iwr.sTD cz/54 5
GR 150 10 MHAz f B3 Freg Ava .
wPUT D 84w 62 sl . 4 cn'm )2 %2
BUS  cysp RI150 crze TI sv -8V I C,,5f [
= 57:4”\3 I cnr —¢ ! !
P3 1000 TK a4 1151 c195)  Bu 52 22p , SK15 s
GR15] "3 g R1156 R1ISH # e Reset !
BAW 62 FREQ MULT
1 1T 1 /0195 (Opr,ON “av
- 152 N
P B a1 -
SKI101:6 ] C 157 1K 71 @
+5v i1...25v 12l s ' 3
T Y SK101:5 Y 1173 g . . Bursor
.25V W L(J-’ P T~ | edar -
+3V sV
g Jo 3 J4 s 6 7 &8 9 0 0n rors €19z 7LL57%
— - - e T BU103
TIME BASE PEFERENC‘E OSCILLATOR (0P7/ON
. . 112 1C152
719
PR Bl9 | |
ENIT7]
. . 3 ~la
3 BU7 CLR Q INPUT
BUE
. R B N INT. STD OUT T4L57% £
PS5
1174
won I

Fig. 1.7

Signal to be measured

Control signal from the microcomputer

Respons signal to the microcomputer

Internal 10MHz standard

Period A measurement.
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Signal to be measured
Control signal from the microcomputer

Respons signal to the microcomputer

Fig. 1.8 Count A measurement.
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Signal to be measured

Control signal from the microcomputer

Respons signal to the microcomputer

Internal 10MHz standard

Period A measurement.
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Fig. 1.8 Count A measurement.

Signal to be measured
Control signal from the microcomputer

Respons signal to the microcomputer
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Main gate signal
Internal 10MHz standard

used as measurement signal
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Fig. 1.10

Signal to be measured
Input D signal (reference)

Main gate signal

Control signal from the microcomputer

Respons signal to the microcomputer

Trigger signal

Ratio ‘A/D measurement.
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8. SPARE PARTS LIST

- The list is sorted by item number.
- Spare parts for the prescalers can be found at the end of this list.

Order number Description Specification Item
5322 130 90074 Display 7651 B201
5322 130 90074 Display 7651 8202
5322 130 90074 Display 7651 B203
5322 130 90074 Display 7651 B204
5322 130 90074 Display 7651 8205
5322 130 90074 Display 7651 B206
5322 130 90074 Display 7651 B207
5322 130 90074 Display 7651 B208
5322 130 90074 Display 7651 B209
5322 267 10004 Plug, Coax Female BU1
5322 267 10004 Plug, Coax Female B8U2
5322 267 10004 Plug, Coax Female BUS
5322 267 10004 Plug, Coax Female BU6
5322 267 10004 Plug, Coax Female BU7
5322 268 10147 Battery Input BUS
5322 265 40181 Connector 13 Pins BU101
5322 265 64028 Connector 10 Pins BU103
5322 265 40178 Connector 10 Pins BU104
5322 265 40181 Connector 4 Pins BU105
5322 267 50335 Connector 12 Poles BU107
5322 267 50336 Connector 10 Poles BU108
222 265 40181 Connector 6 Pins BU110
5322 267 34043 PCB connector, Coax BU120
5322 265 40178 Connector 10 Pins BU202
5322 267 50334 Connector BU203
5322 267 30393 Connector BU204
5322 122 44019 Capacitor, Ceram 1nF 20% 250V Cé
5322 122 44019 Capacitor, Ceram 1nF 20% 250V C7
4822 124 20673 Capacitor, Foil 470ufF 6,3V c201
4822 121 40036 Capacitor, Foil 100nF 10% 250V C202
5322 121 44291 Capacitor, Ffoil 10nF 10% 400V C1001
4822 122 31188 Capacitor, Ceram 3,3pF *0,25pF 500V C1002
4822 122 31349 Capacitor, Ceram 68pF 2% 100V c1003
4822 122 31414 Capacitor, Ceram 10nF 100V C1005
4822 124 20941 Capacitor, Elec. 68uF 40% 6,3V C1006
4822 124 20945 Capacitor, Elec. 33ufF 40% 1ov c1007
4822 122 31072 Capacitor, Ceram 47pF % 100V c1008
4822 121 41156 Capacitor, Foil 68nF 10% 250V €c1010
4822 124 20941 Capacitor, Elec. 68uf 40% 6,3V Cc1011
4822 122 31414 Capacitor, Ceram 10nF 100V C1012
4822 124 20941 Capacitor, Elec. 68uF 40% 6,3V C1013
4822 122 31414 Capacitor, Ceram 10nF 100V C1014
5322 122 34099 Capacitor, Chip 470pF 20% 50V C1015
4822 124 20941 Capacitor, Eleec. 68uf 40% 6,3V C1016
4822 122 31414 Capacitor, Ceram 10nF 100V C1017
4822 124 20941 Capacitor, Elec. 68ufF 40% 6,3V Cc1019
4822 122 31414 Capacitor, Ceram 10nF 100V C1020
4822 124 20941 Capacitor, Elec. 68uF 40% 6,3V C1021
4822 122 31414 Capacitor, Ceram 10nF 100V €1022
4822 122 31414 Capacitor, Ceram 10nF 100v C1023
4822 124 20941 Capacitor, Elec. 68uf 40% 6,3V C1024



4822
4822
5322
4822
4822

5322
5322
4822
4822
4822
4822
4822

4822

4822
4822
4822
4822
4822
4822
4822
5322

5322

4822
4822
4822
4822
5322

5322

5322

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

124
122
121
122
124

125
121
122
124
122
124
124
122
122
122
122
122
124
122
122
121

124

124
122
122
124
121

121

263

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

20941
31414
40323
31414
20941

50051
44291
31414
20944
31414
20941
20941
30027
31414
31414
31243
31243
20944
31414
31414
40323

14066

20945
31414
30114
20945
54071

40323

64007

30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30613
30414

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Jumper

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Elec.
Ceram
Foil

Ceram
Elec.
Ceram
Trimm
Foil

Ceram
Elec.
Ceram
Elee.
Elec.
Ceram
Ceram
Ceram
Ceram
Ceram
Elec.
Ceram
Ceram
Foil

Elec.
Elec.
Elec.
Elec.
Elec.
Flec.
Elec.
Ceram
Ceram
Elec.
Foil

Foil

Foil

8-2

68ufF
10nf
100nF
10nF
68uf
22pF
18pF
10nf
10nf
1uf
10nF
68uf
68uf
1nF
10nF
10nF
82pF
82pF
Tuf
10nF
10nF
100nF
1000ufF
1000uF
10ufF
470ufF
470uf
470uf
33uf
10nF
2,2nF
33ufF
2,2nfF
220nfF
100nF

BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BAW62
BY164

40%

10%

40%
2%

10%

40%
40%
10%

2%
2%

40%

10%

50%
50%
50%
50%
40%

10%
40%
1%

20%
10%

BYV27/200

6,3V
100V
100V
100V
6,3V
100V

400V
100v
25V
100V
6,3V
6,3V
100V
100V
100V
100V
100V
25V
100V
100V
100v
40v
40v
6,3V
10V
10V
10V
10V
100V
100V
10V
250V
63V
100V

c1142
C1145
C1150
C1151
C1152
1153
C1154
C1156
C1157
C1158
C1160
C1161
C1162
€1163
C1164
C1165
€1170
c1171
c1172
C1173
C1174
c1181
c1182
1183
c1184
C1185
c1186
c1187
c1188
c1189
C1190
C1191
c1192
€1193
C1194

DV1

GR101
GR102
GR103
GR104
GR106
GR135
GR136
GR137
GR138
GR139
GR140
GR141
GR142
GR145
GR146
GR147
GR148
GR150
GR151
GR152
GR153
GR154
GR181
GR182



4822

5322
4822
5322
5322
5322
5322
5322

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

5322

5322
5322
5322
5322
5322
5322
5322
5322

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

130

130
130
130
130
130
130
130

209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
111
"
111
11
1M1

242

121
121
158
152
158
152
158
158

462
116
116
116
116
116
110
116
116
116
16
116
116
116
116
101
116

30865

31503
34281
31502
31502
31502
31502
31502

86202
80956
85802
86266
84643
86441
84986
80958
86203
10164
10166
14433
10051
14056
85662
94015
94015
90079
920079
90081

74372

44235
44235
10052
20505
10052
20505
10052
10052

30207
54909
50677
54541
55257
50557
72214
51098
50766
54511
54549
54728
51253
54502
50492
94008
50677

Diode
Diode
Diode
Diode
LED
LED
LED
LED
LED

Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Integrated
Resistor Ne
Resistor Ne
Resistor Ne
Resistor Ne
Resistor Ne
Integrated

Crystal /01 version

Coil
Coil
Coil
Coil, Choke
Coil
Coil, Choke
Coil
Coil

Potentiometer + Switch
M.Film
M.Film
M.Film
M.Film
M.Film

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor, C
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
Circuit
twork

twork

twork

twork

twork

Circuit

arbon

M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
Potentiometer + Switch

Resistor, M.Film

8-3

BYX71/350
BYV27/200
BZW70-C5V6
BZX79-B15

SAB10098BP
MC79L05CP
MC10131P
GXB10106P
MC10102L
GXB10116P
SN74LS74N
ICM75551PA
MC10138P
0Q0040
P8049
HEF400978P
HEF4076BP
HEF4028BP
TDA1060

1K x 6

1K x 6

10K x 8
10K x 8
100K x 6

10%
10%
10%
10%
10%

1/8HW
1/8W
1/8W
1/8W
1/8W

NES87N (see section
Trouble-shooting)

10MHz

TuH
1000uH
1uH

220K Lin
1K 5%
21ES %
825E 1%
953K 1%
46K4 1%
10M 10%
100E 5%
147E 1%
316E %
1K 1%
215K 1%
10K 1%
261E %
46E4 1%
500E Log
21E5 1%

1,6W
0,4W
0,4W
0,5W
0,4W
0,33W
1,6W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W

0,4W

GR183
GR184
GR185
GR186
GR202
GR203
GR204
GR205
GR206

IC101
IC102
IC140
IC141
1C142
1C151
1C152
IC153
I1C160
IC161
1C162
1C163
1C164
1C165
1C180
IC193
I1C195
I1C196
IC197
IC198
1C201

KT151

L5

L6
L201
L1001
L1002
L1003
L1181
L1182

R1

R5
R201
R202
R1001
R1003
R1004
R1005
R1006
R1007
R1008
R1009
R1010
R1011
R1012
R1013
R1014



5322
5322
5322
5322
5322
5322
5322
5322

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

116
116
116
116
116
116
116
116

116
116
116
116
116
116
116
116
111
111
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
16
116
116
116
16
116
101
116
116
116
116
116
116
116
116
116
116
116
113
116
116
116

54462
50492
54446
54511
54728
54536
54502
54536

50954
51233
54426
51253
54541
54632
54558
55274
44153
30245
51253
50767
51253
51253
54549
54549
50484
50536
50536
50536
50484
50484
54549
51253
50767
54909
54549
50536
50536
54549
54549
54608
54515
54549
54518
54518
50484
14194
50572
54549
50579
54469
50536
54469
50492
50492
54469
55535
54549
60084
60129
54589
51233

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Potentiometer, Trim

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Potentiometer, Trim

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film

M.Film
M.Film
M'Film
M.Film
M.Film
M.Film
M.Film
M.Film
Carbon
Carbon
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film

M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
W.W.
M.0Oxide
M.Film
M.Film

8-4

82E5
46E4
56E2
316E
215K
750E
261E
750E
20K
38E3
681E
121K
10K
825t
14K7
8K25
215E
15E
47€
10K
2K15
10K
10K
1K
1K
4K64
464E
464E
464E
4K64
4K64
1K
10K
2K15
1K
1K
464E
464E
1K
1K
7K5
348E
1K
383E
383E
4K64
10K
12K1
1K
3K16
100E
464E
100E
46E4
464
100E
M
1K
1E
0,33E
3K83
681E

o/
°

1%
1%
a/
o

1%
[
o

o
n

1%
Cerm
~n
1%

o/

0

o
n

o
”n

o/
”

1%
5%
5%
1%
1%
1%

(4
R

1%
o
o

1%
1%
1%
1%
1%
1%

o/
0

1%
5%
1%

o
rJ

1%
1%

o
©

1%
1%
1%
1%

o
A

1%
Cerm

g

1%
o
n

o
o

o/
0

o
o

1%
1%
1%
1%
1%
5%
10%
1%
1%

lin.

lin,

0,4W
0,4W
0,4W
0,4M
0,4W
0,4W
0,4W
0,4W
0,5W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,2W
0,2W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4H
0,4W
0,4W
0,4W
1,6W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4
0,4W
0,4N
0,5W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
1,0W
0,7W
0,4W
0,4

R1015
R1016
R1019
R1020
R1021
R1022
R1023
R1024
R1025
R1026
R1027
R1028
R1029
R1030
R1031
R1032
R1033
R1034
R1035
R1036
R1130
R1134
R1135
R1136
R1137
R1138
R1140
R1141
R1142
R1143
R1144
R1145
R1146
R1148
R1150
R1151
R1152
R1153
R1154
R1155
R1156
R1157
R1159
R1160
R1161
R1163
R1164
R1165
R1166
R1167
R1168
R1169
R1170
R1171
R1173
R1174
R1175
R1180
R1181
R1182
R1183
R1184



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

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

5322
5322

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

116
116
116
101
116
116
116
116
116
116
116
116
116
116
116

462
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
101

146
146

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

54469
54446
50515
14272
54589
50451
54549
54549
51253
51253
50557
54657
50572
50484
50557

30207
10913
10913
10913
10913
10913
10913
10913
10913
10913
10913
10913
10913
10913
10911
10912
94008

10001
10002

44418
40379
44435
40745
40745
44197
40937
40937
40937
44845
44845
44435
44197
44256
40753
40855
40937
44197
40937
41682
41682
41682

Resistor,
Resistor,
Resistor,

Potentiometer, Trim

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Potentiometer + Switech

Switch, Pu
Switch, Pu

M.Film
M.Film
M.Film

M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film

shbut
shbut

Switch, Pushbut

Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch, Pu
Switch

Switch

Potentiometer + Switch

Transformer, Line
Transformer, Switch

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transister
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor

shbut
shbut
shbut
shbut
shbut
shbut
shbut
shbut
shbut
shbut

100E
56E2
1K78
5K Ce
3K83
21K5
1K
1K
10K
10K
46K4
31Ké6
12K1
4K64
46K4

220K

500E

BF256A
BFW30
2N5770
BFW92
BFW92
BC5588
BC5488
BC5488
BC5488
2N5771
2N5771
2N5770
BC5588
BC557
BD132
BC337
BC5488
BC558B
BC548B
MPS-A12
MPS-A12
MPS-A12

1%
1%
1%

rm lin.

1%
1%
o
”

1%
1%
1%
1%
1%
1%

1%

Lin.

Log.

0,4W
0,4W
0,4W
0,5W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W
0,4W

R1185
R1186
R1187
R1188
R1189
R1190
R1191
R1192
R1193
R1194
R1195
R1196
R1197
R1198
R1199

SK1

SK101
5K102
SK103
SK104
SK105
SK106
SK107
SK108
SK109
SK110
SK111
SK112
SK113
SK114
SK115
SK116

T101
T102

75101
15102
75103
75104
TS105
15130
TS131
15132
15133
15151
15152
TS153
15160
T5181
75182
T5183
75184
T5186
75187
15201
75202
T5203



5322 130 41682 Transistor MPS-A12
5322 130 41682 Transistor MPS-A12
5322 130 41682 Transistor MPS~A12
5322 130 41682 Transistor MPS-A12
5322 130 41682 Transistor MPS-A12
5322 130 41682 Transistor MPS-A12
4822 130 44197 Transistor BCS5588
4822 253 20022 Fuse 1,6A Fast 5x20mm
4822 252 20007 Thermal fuse

MISCELLANEOUS

Order number Description Specification
5322 265 30066 Line Input

5322 272 10217 Line Voltage Selector

5322 256 34104 Fuse holder for V1102

5322 268 20097 Socket, for IC301 PM6676

5322 255 40233 Socket, IC 40 Poles
5322 255 40234 Socket, IC 28 Poles
5322 255 40235 Socket, IC 18 Poles
5322 255 40236 Socket, IC 16 Poles
5322 255 40237 Socket, IC 14 Poles
5322 267 34043 PCB connector, Coax

5322 321 20504 Coax cable+Connector to U3

5322 321 20505 Coax Cable+Connector to U1

CABINET

Order number

Description

Specification

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

414
414
414
414
447
447
462
462
462
466
459
498
528
520
414
530
535
492
466
477
462
456
456
456
447

34091
74015
25851
26019
90006
90007
44179
44431
44181
85335
24054
50127
34101
34164
64053
84075
94637
64337
60835
90011
34127
10004
10005
10006
84642

Knob for potentiometer
Cap for potentiometer knob
Button, Push

Button, Push

Cover, Top

Cover, Bottom

Bottom foot

Plug in bottom foot
Rear foot

Front rim

Rear rim

Handle

Lock washer in handle
Bearing bush to the handle
Knob to the handle
Spring to the handle
Extention Bar for SK101
Clip to Extention Bar
Cabinet side profile
Cover, rear panel slot
Guide rail for U1

Text plate PM6673

Text Plate PM6674

Text plate PM6676

Front cover

Green/Grey
Light Grey

15204
15205
15206
15207
15208
15209
15210

vL102
VL101



PM 6674, UNIT 3
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Order number Description Specification Item
5322 265 40182 Connector 7 Pins BU302
5322 265 40182 Connector 7 Pins BU307
4822 122 31175 Capacitor, Ceram 1nF 10% 500v c301
4822 122 30027 Capacitor, Ceram 1nF 10% 100v C302
5322 122 34098 Capacitor, Chip 10nF 20% 50V €303
5322 122 34098 Capacitor, Chip 10nF 20% 50v C304
5322 122 34098 Capacitor, Chip 10nF 20% sav C305
Capacitor, Ceram 8,2pF 0,25pF 100V C306
4822 122 31072 Capacitor, Ceram 47pF 2% 100V C307
4822 122 30094 Capacitor, Ceram 220pF 10% 100V C3o8
5322 122 34098 Capacitor, Chip 10nF 20% 50v C309
4822 122 30027 Capacitor, Ceram 1nf 10% 100v c310
4822 122 31072 Capacitor, Ceram 47pF 2% 100V C311
4822 122 31414 Capacitor, Ceram 10nF 160V C312
4822 124 20941 Capacitor, Elec. 68uf 40% 6,3V C313
4822 122 31414 Capacitor, Ceram 10nF 1o00v C314
4822 122 31414 Capacitor, Ceram 10nF 100V C315
5322 122 34098 Capacitor, Chip 10nF 20% 50V C316
4822 122 30094 Capacitor, Ceram 220pF 10% 100V €317
5322 130 34877 Diode HSCH1001 GR301
5322 130 34364 Diode BAW379 GR302
5322 130 34283 Diode HP5082-2835 GR303
5322 130 34283 Diode HP5082-2835 GR304
5322 130 34283 Diode HP5082-2835 GR305
5322 130 34283 Diode HP5082-2835 GR306
4822 130 30613 Diode BAW62 GR307
4822 130 30613 Diode BAW62 GR308
5322 209 86202 Integrated Circuit SAB1009BP 1C301
5322 209 80957 Integrated Circuit 11C91DC IC302
5322 209 86201 Integrated Circuit CA3140E IC303
5322 158 10311 Coil L301
5322 158 10052 Coil L303
5322 116 54392 Resistor, M.Film 100E % 2,5W R301
5322 116 54396 Resistor, M.Film 68E 5% 2,5W R302
5322 116 50767 Resistor, M.Film 2K15 1% 0,4W R303
5322 111 30074 Resistor, Carbon 56E 5% 0,2W R304
5322 111 30074 Resistor, Carbon 56E 5% 0,2W R305
4822 111 30067 Resistor, Carbon 33t 5% 0,2W R306
5322 116 54426 Resistor, M.Film 121E 1% 0,4W R307
5322 116 50766 Resistor, M.Film 147E 1% 0,4W R308
5322 111 30396 Resistor, Carbon 22E 5% 0,2W R309
4822 111 30327 Resistor, Carbon 220E % 0,2W R310
4822 111 30328 Resistor, Carbon 330E 5% 0,2W R311
5322 116 50536 Resistor, M.Film 464E 1% 0,4W R312
5322 116 50671 Resistor, M.Film 2K61 1% 0,4W R313
5322 116 50484 Resistor, M.Film 4Ke64 1% 0,4W R314
4822 111 30327 Resistor, Carbon 220E 5% 0,2W R315



5322 101 14299 Potentiometer, Trim 1K R316
4822 116 51253 Resistor, M.Film 10K 1% 0,4W R317
4822 116 51268 Resistor, M.Film 100K 1% 0,4W R318
4822 116 51253 Resistor, M.Film 10K 1% 0,4% R319
4822 116 51253 Resistor, M.Film 10K 1% 0,4W R320
4822 116 51253 Resistor, M.Film 10K 1% 0,40 R321
4822 116 51253 Resistor, M.Film 10K 1% 0,4%W R322
5322 116 54589 Resistor, M.Film 3K83 1% 0,4W R323
4822 116 51253 Resistor, M.Film 10K 1% 0,4W R324
5322 116 50766 Resistor, M.Film 147E 1% 0,4W R325
4822 116 51253 Resistor, M.Film 10K 1% 0,4W R326
5322 111 30396 Resistor, Carbon 22E 5% 0,2W R327
5322 130 44179 Transistor BFR90 TS301
5322 130 44181 Transistor BFR91 15302
PM 6675, UNIT 3
Order number Description Specification Item
5322 267 34043 Plug, Coax, Female BU301
5322 122 34098 Capacitor 10nF 20% 50V c301
5322 122 34098 Capacitor 10n¥ 20% 50V Cc302
5322 122 34098 Capacitor 10nF 20% 50V €303
5322 122 34098 Capacitor, Chip 10nF 20% 50V Cc304
5322 122 34098 Capacitor, Chip 10nF 20% 50V €305
$322 122 34098 Capacitor, Chip 10nF 20% 50V C306
5322 122 34097 Capacitor 15pF 10% 50V c307
5322 122 34098 Capacitor, Chip 10nF 20% 50V c308
5322 122 34043 Capacitor 47pF 10% 50V €309
5322 122 34098 Capacitor, Chip 10nf 20% 50V €310
5322 122 34098 Capacitor, Chip 10nf 20% 50V C311
5322 122 34046 Capacitor 10pF 10% 50V €312
5322 122 34098 Capacitor, Chip 10nf 20% 50V C313
5322 122 34098 Capacitor, Chip 10nF 20% 50V C314
5322 122 34096 Capacitor 5.6pF 10% 50V €315
5322 122 34046 Capacitor 10pF 10% 50V C316
5322 122 34098 Capacitor, Chip 10nf 20% 50V c317
5322 122 34098 Capacitor, Chip 10nF 20% 50V Cc318
5322 122 34098 Capacitor, Chip 10nF 20% 50V €319
Capacitor 15pF 2% 100V C320
5322 122 34098 Capacitor, Chip 10nf 20% 50V Cc322
5322 122 34098 Capacitor, Chip 10nF 20% 50V C323
5322 122 34098 Capacitor, Chip 10nF 20% 50V C324
5322 122 34098 Capacitor, Chip 10nF 20% 50V C325
5322 122 34046 Capacitor 10pF 10% 50V C326
5322 122 34098 Capacitor, Chip 10nf 20% S50V c327
4822 122 31072 Capacitor 47pF 2% 100V C331
4822 122 31072 Capacitor 47pF 2% 100V C332
4822 122 31072 Capacitor 47pF 2% 100V €333
4822 122 31072 Capacitor 47pF 2% 100V C334
5322 122 34098 Capacitor, Chip 10nf 20% 50V C335
Capacitor 2.2pF  +0.25pF 100V €336
Capacitor 10pF 2% 100V C337
Capacitor 4.7uF *20% 10v C341
Capacitor 4.7ufF  *20% 10V C342
Capacitor 4.7uF  £20% 10V C343
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5322 130 34283 Diode HP5082-2835 GR301
5322 130 34283 Diode HP5082-2835 GR302
5322 130 34364 Diode BAW379 GR303
5322 130 34364 Diode BAW379 GR304
4822 130 30613 Diode BAW62 GR305
4822 130 31253 Diode BZX79/C2V4 GR306
4822 130 31253 Diode BZX79/C2V4 GR307
5322 130 34877 Diode HSCH1001 GR308
5322 130 34877 Diode HSCH1001 GR309
5322 130 34877 Diode HSCH1001 GR310
4822 130 30613 Diode BAW62 GR311
4822 130 30613 Diode BAW62 GR312
4822 130 30613 Diode BAW62 GR313
4822 130 30613 Diade BAW62 GR314
4822 130 30613 Diode BAWG2 GR315
4822 130 30613 Diode BAW62 GR316
4822 130 30613 Diode BAW62 GR317
5322 130 34877 Diode HSCH1001 GR318
4822 130 30613 Diode BAW62 GR319
5322 209 85204 Integrated circuit SP86358 IC301
5322 209 14433 Integrated circuit HEF400978BP IC302
Integrated circuit 4011PC IC303
5322 209 85254 Integrated circuit UA741CN IC304
5322 209 85456 Integrated circuit MC7905CT IC305
4822 526 10025 FXC-tube 4B L303
4822 116 51142 Resistor, M.Film 150K 5% 1,6W R301
4822 116 51087 Resistor, M.Film 33t 5% 2,5W R302
5322 116 50766 Resistor, M.Film 147E 1% 0.4W R303
5322 116 54511 Resistor, M.Film 316E % 0,4W R304
4822 111 30331 Resistor, Carbon 470E 5% 0.2W R305
5322 111 30074 Resistor, Carbon 56L 5% 0,2W R306
4822 111 30327 Resistor, Carbon 220E 5% 0,2W R307
5322 111 30298 Resistor, Carbon 120E % 0.2W R308
4822 111 30348 Resistor, Carbon 27E 5% 0.2W R309
4822 111 30323 Resistor, Carbon 270E 5% 0.2W R310
4822 111 30348 Resistor, Carbon 27t 5% 0.2wW R311
4822 111 30324 Resistor, Carbon 100E 5% 0.2W R312
4822 111 30323 Resistor, Carbon 270t 5% 0.2W R313
4822 111 30348 Resistor, Carbon 27€ 5% 0.2W R314
5322 111 30298 Resistor, Carbon 120E % 0.2W R315
5322 111 30298 Resistor, Carbon 120E % 0.2w R316
4822 111 30348 Resistor, Carbon 27E 5% 0.2W R317
4822 111 30324 Resistor, Carbon 100E % 0.2W R318
4822 111 30348 Resistor, Carbon 27E 5% 0.2wW R319
4822 111 30327 Resistor, Carbon 220E % 0,2w R320
4822 111 30348 Resistor, Carbon 27.E 5% 0.2W R321
4822 111 30323 Resistor, Carbon 270E 5% 0.2w R322
5322 111 30074 Resistor, Carbon 56E 5% 0.2W R323
5322 111 30074 Resistor, Carbon 56E 5% 0.2W R324
4822 111 30328 Resistor, Carbon 330E 5% 0.2W R325
4822 111 30324 Resistor, Carbon 100E % 0.2w R332
4822 111 30348 Resistor, Carbon 27E 5% 0.2W R333
4822 111 30325 Resistor, Carbon 150E % 0,2W R341
4822 111 30271 Resistor, Carbon 820E 5% 0,2W R342
5322 111 30383 Resistor, Carbon 68E 5% 0.2W R343

4822 111 30329 Resistor, Carbon 390t 5% 0.2W R344
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5322 111 30298 Resistor, Carbon 120E 5% 0.2W R345

5322 111 30298 Resistor, Carbon 120E 5% 0.2W R346

4822 111 30328 Resistor, Carbon 330E 5% 0.2W R347

4822 111 30309 Resistor, Carbon 560E 5% 0.2W R348

4822 111 30323 Resistor, Carbon 270E 5% 0.2W R349

4822 111 30273 Resistor, Carbon 10.K 5% 0.2W R351

4822 111 30273 Resistor, Carbon 10K 5% 0.2W R352

4822 111 30273 Resistor, Carbon 10K 5% 0.2W R353

4822 111 30273 Resistor, Carbon 10K 5% 0.2W R354

4822 111 30269 Resistor, Carbon 1K 5% 0.2W R355

4822 111 30273 Resistor, Carbon 10K 5% 0.2W R356

5322 111 30278 Resistor, Carbon 27K 5% 0.2W R361

4822 111 30312 Resistor, Carbon 4.7K 5% 0.2W R362

4822 111 30263 Resistor, Carbon 3.3K 5% 0.2W R363

4822 111 30296 Resistor, Carbon 100K 5% 0.2w R364

4822 111 30269 Resistor, Carbon 1K 5% 0.2W R365

4822 111 30269 Resistor, Carbon 1K 5% 0.2W R366

4822 111 30265 Resistor, Carbon 2.2K 5% 0.2W R367

4822 111 30325 Resistor, Carbon 150t 5% 0.2W R368

4822 111 30296 Resistor, Carbon 100K 5% 0.2W R369

4822 111 30269 Resistor, Carbon 1K 5% 0.2W R370

4822 111 30269 Resistor, Carbon 1K 5% 0.2W R371

4822 111 30269 Resistor, Carbon 1K 5% 0.2W R372

4822 111 30273 Resistor, Carbon 10K 5% 0.2wW R373

4822 111 30069 Resistor, Carbon 39E 5% 0.2W R374

5322 101 14254 Potentiometer 10K 10% RV301
5322 130 44179 Transistor BFR90 TS301
5322 130 41683 Transistor ON586 = BFQ51 15302
5322 130 41683 Transistor ON586 = BFQ51 TS303
5322 130 44179 Transistor BFR90 TS304
5322 130 44179 Transistor BFR90 TS305
5322 130 44181 Transistor BFR91 15306
5322 130 44845 Transistor 2N5771 15307
5322 130 44845 Transistor 2N5771 75308
5322 130 44435 Transistor 2N5770 TS309
5322 130 44845 Transistor 2N5771 78310
5322 130 44435 Transistor 2N5770 TS311
PM 6676, UNIT 3

Order number Description Specification Item

5322 267 34043 Plug, Coax, Female BU301
5322 265 40182 Connector 7 Pins BU302
5322 265 40182 Connector 7 Pins BU307
5322 122 34098 Capacitor, Chip 10nf 20% 50V c301

5322 122 34098 Capacitor, Chip 10nF 20% 50V Cc302

5322 122 34098 Capacitor, Chip 10nf 20% 50V C303

5322 122 34098 Capacitor, Chip 10nF 20% 50V C304

5322 122 34098 Capacitor, Chip 10nF 20% 50V C305

5322 122 34098 Capacitor, Chip 10nF 20% 50V C306

5322 122 34098 Capacitor, Chip 10nF 20% 50V c307

5322 125 54055 Capacitor, Trimmer 4,5pF €308



5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

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

5322
5322
5322

5322
5322
5322

4822
4822
5322
5322
4822
5322
5322

122
122
122
122
122
122
122
125
122
122
122
122
122
122
122
122
122
124
124
122
122
122

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

209
209
209

158
158
158

116
116
116
116
1M1
1M
111

34098
34096
34098
34096
34098
34098
34098
54055
34098
34098
34098
34098
31594
34098
34098
34098
34098
14064
14064
31594
34046
34098

34283
34283
34364
34364
30613
34048
30765
30765
34283
34283
34283
30613
30613
30613
30613

86264
86263
85254

14119
10052
10052

51142
51087
50766
54511
30271
30074
30383

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor

Capacitor

Capacitor

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diaode

Integrated
Integrated
Integrated

Coil
Coil
Coil

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Trimmer
Chip
Chip
Chip
Chip
Ceram
Chip
Chip
Chip
Chip
Elec.
Elec.
Ceram
Chip
Chip

Circuit
Circuit
Circuit

M.Film
M.Film
M.Film
M.Film
Carbon
Carbon
Carbon
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10nF 20%
5,6pF 10%
10nF 20%
S5,6pF 10%
10nF 20%
10nF 20%
10nF 20%
4,5pF

10nF 20%
10nF 20%
10nF 20%
10nF 20%
3,3pF 10%
10nF 20%
10nF 20%
10nF 20%
10nF 20%
4,7ufF  20%
4,7uF  20%
3,3pF 10%
10pF 10%
10nF 20%
1nF 20%

1pF +0,25pF
1pF +0,25pF

HP5082-2835
HP5082-2835
BAW379
BAW379
BAW62
BZX75-C2v8
BZX75-C3V6
BZX75-C3V6
HP5082-2835
HP5082-2835
HP5082-2835
BAW62

BAW62
BAW62
BAW62
SAB1534P
SAB1048
UuA741CN
150E 5%
33E 5%
147E 1%
316E 1%
820E 5%
56t 5%
68E 5%

50V
50V
50v
50V
50v
50V
50v

50V
50V
50V
50V
50V
50V
50v
50V
50V
25V
25V
50V
50V
50V
50V
100V
100V

1,6W
2,5W
0,4W
0,4
0,2W
0,2W
0,2W

C310
€311
€312
C314
C315
C316
C317
C318
C319
€320
321
€322
€323
€324
€325
C326
C327
Cc328
C329
C330
C331
€332
C333
C334
C335

GR301
GR302
GR303
GR304
GR305
GR306
GR307
GR308
GR309
GR310
GR311
GR312
GR313
GR314
GR315

IC301
IC302
IC303

L301
L302
L303

R301
R302
R303
R304
R305
R306
R307



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

5322
5322
5322
5322
5322
5322
5322

111
116
1M1
RN
116
11
111
116
111
111
116
111
111
1M
11
111
116
1M1
116
111
1M1
116
116
116
101
116
116
116
116
116
116
116
116
116
116
116
116
116

130
130
130
130
130
130
130

90078
54128
30324
90078
54506
90078
30383
54506
90078
30324
54128
30383
90078
30324
90078
90078
54506
30323
54128
90078
30324
50579
51268
51253
14299
54549
54128
50766
50766
54518
54518
54511
51253
51268
54549
54549
54549
54009

44179
44179
41683
41683
44179
44179
44181

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Potentiometer, Trim

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor

Chip
M.Film
Carbon
Chip
M.Film
Chip
Carbon
M.Film
Chip
Carbon
M.Film
Carbon
Chip
Carbon
Chip
Chip
M.Film
Carbon
M.Film
Chip
Carbon
M.Film
M.Filim
M.Film

M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
M.Film
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27t
5€62
100E
27E
287E
27E
68E
287E
27
100E
5E62
68E
27E
100E
27¢
27E
287E
270E
5€62
27E
100E
3K16
100K
10K
1K
1K
5862
147E
147E
383E
383L
316E
10K
100K
1K
1K
1K
562E

BFR90
BFR90
ON586
ON586
BFR90
BFR90
BFR91

5%
1%
5%
5%
1%
5%
5%
1%
5%
5%
1%
5%
5%
5%
5%
5%

5%
1%
5%
5%
1%
1%
1%

1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%

BFQ51
BFQ51

0,15W
0,4W
0,2W
0,15W
0,4W
0,15W
0,2W
0,4W
0,15W
0,2W
0,4W
0,2W
0,150
0,2W
0,15W
0,15%
0,4W
0,2W
0,4
0,15W
0,2W
0,4W
0,4W
0,4W

0,4W
0,4W
0,4
0,4W
0,40
0,4
0,4M
0,4W
0,44
0,4W
0,4W
0,4W
0,4W

R308
R309
R310

R311

R312
R313
R314
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R226
R327
R328
R329
R330
R331
R332
R333
R334
R335
R336
R337
R338
R339
R340
R341
R342
R343
R344
R345
R346

TS301
75302
15303
75304
TS305
TS306
15307



OPTIONAL OSCILLATORS

PM
PHM
PM
PM

926788
2679E
92690
9691

Instruction Manual

820615







9. OPTIONAL OSCILLATORS

Technical specification

Nominal frequency

Trimming range (1

Output voltage into 1 kohm
Supply voltage, DC

Power consumption (+23°C)
- Continuous operation

- Stand-by

- Warm-up

Stability against:
Ageing /24h
/month
/year
- Temperature 0...50°C
ref, to 23°C
- Line voltage +10%
~ Change of measuring mode
and change between line
and ext/int battery

Warm-up time
to reach 1x10~7

Dimensions
Weight

Environmental conditions

1 The trimming range will cover at least 10 years of o
substantially after the first 6 months.
only to the fine trimming range.

(2 At 11.5...28v

02 version 03 version 04 version 05 version
PM 9678B PM 9679E PM 9690 PM 9691
10MHz 10MHz 10MHz 10MHz
>+20Hz -100...+40Hz =7..4+3Hz ~7 ee o+3Hz
+11.5...28V +11.5...28V +11.5.,.28V +11.5...28V
< 15mA (2 < 100mA (3 < 125mA (2 <125mA (2
none < 100mA (3 < 125mA (2 < 125mA (2
none < 400mA < 400mA < 400mA

NA NA <1.5x10"2 (4 <5x10~10 (4
<1x10-7 < 1x10-7 < 3x10-8 <1x10-8
< sx1g-7 < 5%x10~7 <1.5x10°7" <7.5x10~8
< 1x10-6 < 1x10~7 <3x10-8 <5x10~9
< 1x107? < 1x1072 <5x10-10 <5x10-10
< 5x10-8 < 1x10~8 <3x10-9 <3x19-9

NA <10 min <15 min <15 min
93x50x15mm 100x52x 35mm 100x52x 3 5mm 100x52x 35mm
25g 100g 100g 100g

All oscillators meet the same specifications as the PM 6670 series

of counters.

(3 At 11.5V. Less than 60mA at 28V

(4 After 48 hours of continuous operation.

i

peration since the ageing will decrease
For PM 9690 and PM 9691 the indicated values apply
However, a coarse trimmer is available.



Installation of PM 96788

Remove the x-tal KT151 pefore installing the
oscillator PM 96788B.

Frequency ad justment of PM 96788

with an accuracy of <1x1
sed oscillators PM 9680, PM 9681, PM 9690 and
PM 9691 meet, this requirement, if calibrated.
The adjustment should preferably be made at an

This adjustment requires a reference oscillator

(1 Philips oven enclo-

ambient temperature of +23°C.

Connect the reference signal to Input A of the

counter to be adjusted.

Set the measuring time to 1s and press the
M pushbutton.

Adjust trimming capacitor C1 on the oscillator

board until the display read-out is:

10000.000kHz * 1Hz.

Set the measuring time to 10s and check that

the display read-out is the same as before. 1f

not, adjust C1 slightly to obtain the correct
read-out.

BU1

KT1

e

- 70 MHz OUT

L "o C +77.5... 28Vpe

cea 2y 150 TSI
1544 == BF245C
cr7
B 235 L ¢ srouno
S5...65p
©
(77 ]
Ersr
| _ _HT___
3 ¢
S 7
;..54}.,‘.../5
Spare parts list
Order number Description Specification Item
5322 267 50336 Connector 10 poles BU1
4822 125 50017 Cap, Trim. 5,5-65pF 100V C1
4822 124 20977 Cap, Elec.  15uf 16V c2
5322 216 94047 Osc, TCXO 10MHz KT1
4822 110 63085 Res, Carbon 150E 5% 0.33w R1
4822 130 41065 Trans, FET  BF245C 51



Installation of PM 9679E, PM 9690 and PM 9691

Remove the x-tal KT151 before installing the
optional oscillator. Only the bracket with the
rivet nut should be mounted on the oscillator.

Note: Before installing an older version of
these oven enclosed oscillaters, measure
if pole 1 and 2 of the oscillator are
short circuit. If so, cut pin 1 and 2 on
BU103 in the counter.

Frequency adjustment of PM 9679E

This adjustment requires a reference oscillator
with an accuracy of < 3x10-8. Philips oven
enclosed oscillators PM 9680, PM 9681, PM 9690
and PM 9691 meet this requirement, if calibra-
ted. The adjustment should preferably be made at
an ambient temperature of 23°C and the oscilla-
tor must have been operating continuously for 48
hours before any adjustment is made. An isolated
trimming screw driver is also neccessary.

- Connect the reference signal to EXT TRIGG of a
50MHz oscilloscope, e.g. Philips PM 3215,

- Connect the oscillator signal available at
socket INT STD OUT of the counter to be ad jus-
ted, to Input Y of the oscilloscope.

- Set the oscilloscope to 100ns/div and adjust
the trimmer until the waveform moves with a
velocity of max 1div/3s (0.3Hz).

Frequency adjustment of PM 9650 and PM 9691

This adjustment requires a reference oscillator
with an accuracy of < 1x10-9. Hewlett-Packard
quartz frequency standard HP105 meets this
requirement, if calibrated. The ad justment
should preferably be made at an ambient
temperature of 23°C and the oscillator must have
been operating continuously for 48 hours before
any adjustment is made. An isolated trimming
screw driver is also neccessary.

- Connect any of the three reference signals
available at sockets S5MHz, 1MHz and 100kHz of
the HP105 to EXT TRIGE of a 50MHz
oscilloscope, e.g. Philips PM 3215,

-~ Connect the oscillator signal available at
socket INT SID OUT of the counter to be
adjusted, to Input Y of the oscilloscope.

- Set the oscilloscope to 100ns/div and adjust
the fine trimmer in the oscillator until the
waveform moves with a velocity of max 1div/10s
(0.1Hz).

’

If the adjustment range is too narrow, proceed

as follows:

- Set the fine trimmer fully clockwise,

- Remove the two screws fixing the oscillator’s
text plate to the unit.

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

- Connect an external counter via a 10Mohm probe
to socket INT STD OUT of the counter to be
adjusted.

- Adjust the coarse trimmer until the display
read-out of the external counter is:

10000003Hz .

- Refit the plastic cylinder and the text plate.

~ Recheck that the waveform velocity is
1div/10s, see above.



Pinning of PM 9679E, PM 9690 and PM 9691
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Note: Pin 6, 8, 9 and 10 are for factory use
only

Repair of oscillator PM 9679E, PM 9690 and
PM 9691

Repair of these oscillators may not be carried
out by the local service organization. The
complete sealed oscillator unit has to be sent
to the factory for repair.

Factory address:

PHILIPS Elektronikindustrier AB
Industrial Operations

Supply Centre Service Department
5-175 88 JARFALLA

Sweden



