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PRELIMINARY REMARKS

6.1

INTRODUCTION TO SERVICING

Maintenance and repair are the two main tasks involved in servicing a measuring instrument. A1l
the necessary information is provided in the Instrument Manual, with its Operating Instructions,

Service Instructions and Appendix.

The Operating Instructions provide all the necessary basic information on the instrument. Sec-
tion 5 describes a brief function test and the non-electrical maintenance work.

The Service Instructions provide all the specific information required for repair work. Sec-
tion 8 "Verifying important technical data" is required for both maintenance and repairs.

The information provided has been selected in such a way that an experienced technician can
carry out all standard repairs. Work which is usually only necessary during the manufacture of

an instrument has not been included.

The Appendix contains all the general block diagrams, circuit diagrams, electrical parts lists
and component layout diagrams of the circuit boards. In addition, it provides the necessary
information for feading the circuit d{agrams and ordering spare parts. Also included is a list
of the terms used in the Appendix in German/English/French.

6.1.1 MEASURING EQUIPMENT

The measuring equipment listed here as necessary for testing represents a recommendation only.
Equivalent instruments from other manufacturers may also be used.

Instrument Requirements Recommended Manufacturer | Refer to Section
type for use
Level meter 50 Hz...25 MHz SPM-19 W&G 7.5, 7.6, 7.8

synthesizer out-
put 40 to 65 MHz

Display unit for level meter; SG-4 W&G 7.5, 7.6, 7.8
2 curve stores

Level generator | 70 Hz to 25 MHz PS-19 W&G 7.5, 7.6, 7.8
ext. frequency and
level variable

Level generator | 50 Hz to 10 MHz SPM-15 with W&G 8.2, 8.5, 8.7, 8.8
with tracking 1 PSE or
generator SPM-19/P55-19
Milliwatt power | 50 Hz to 10 MHz EPM-1 W&G 7.5, 7.6, 7.8, 8.2, 8.6
meter accuracy +1 mB with TK-10
Bal. test probe | 124 Q, 150 Q, TKS-10, W&G 7.5, 7.6, 7.8, 8.2, 8.6
600 Q TKS-124,
TKS-150,
TKS-600
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Instrument Requirements Recommended Manufacturer | Refer to Section
type for use

Attenuation set |75 Q, DC...100 MHz | D2053 Siemens 7.5, 7.8, 8.2, 8.6
1...100 dB, .
1 dB increments

Return loss 75 Q, 10 kHz... RFZ-5 W&G 7.8, 8.5, 8.8

meas. attachment |10 MHz

Return loss 124/150/600 Q RFZ-12 W&G 7.8, 8.5, 8.8

meas. attachment |10 kHz...100 kHz

Signal balance 124/600 Q SDZ-12 W&G 7.8, 8.5, 8.8

ratio meas. att. |10 kHz...5 MHz

Frequency 50 Hz...100 MHz, PM 6673/03 Philips 7.5, 7.8, 8.2

counter 4 <1 x 1077
resolution 1 Hz

Active test probe|2 kHz...100 MHz TK-11 W&G 7.5, 7.6, 7.8

Signature HP~compatible HP 5004/5005 | HP 7.4

analyzer

Logic analyzer Advisable, not - - 7.4, 7.5
essential

Noise level 6 kHz...12 kHz RG-25 W&G 8.7

generator

Limiting filter |12 kHz...8160 kHz RSB 12/8160 W&G 8.7

Bandstop filter |f = 3886 kHz, RSS" 3886 W&G 8.7
Brms > 20 kHz \

Low-pass filter [300 Hz < fg<1Miz]|- - 8.6

X-Y plotter - - - 7

Oscilloscope > 100 MHz - - 7

Power supply 8...20 V/4 A - - 7.8.2

Variable-ratio 100 v...250 v - - '7.8.2

transformer

Special

measuring equipment:

MONEX refer to MONEX W&G

with Section 9.5 PG 19-955 W&G

adapter

Current measure- |- PG 1-955 W&G 7

ment adapter

T branch BNC - - 7, 8.2

T branch 3-pole (CF) S 833 W&G 7, 8.4
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NOTES ON TROUBLESHOOTING AND R EPAIRS

7.1

SAFETY MEASURES

7.1.1 ELECTRICAL SAFETY

Protection class

This instrument is classified in protection class I to VDE 0411 and IEC Publ. 348. The power
cord supplied contains a non-fused earthed conductor. The mains plug may only be plugged into
earthed sockets unless the mains sockets are transformer isolated. The non-fused earthed
conductor must not be interrupted either inside or outside the instrument.

Opening the instrument

Live parts may be exposed when covers are opened or parts removed with the aid of a tool. Con-

necting points may also be live.
The instrument must be disconnected from all power sources before being opened.

If it is essential to perform calibration, maintenance or repair work on the instrument when it
is both open and connected to the power supply, such work must only be carried out by a trained
technician who is aware of the potential danger.

Capacitors inside the instrument may still be charged, even if the instrument itself has been
disconnected from all power sources; the circuit diagrams must be consulted.

Fuses

Only the specified fuses may be used.

Repairs, replacing parts

Repairs must be performed correctly. Particular care must be taken to ensure that tﬁe design
features of the instrument are not altered in a manner reducing its safety. On no account must
the creepage and air paths or the insulation distances be reduced.

Only use original parts as replacements. Other spare parts may only be used if they do not im-
pair the safety characteristics of the instrument.
Refer to Section 7.1.4 for notes on ordering spare parts.

Testing after repair and maintenance work

Testing the non-fused earthed conductor

Visually check for correct connection and good condition of the conductor and measure the re-
sistance between the plug connection of the non-fused earthed conductor and the housing. The
resistance should be < 0,5 Q. Move the connecting lead during this measurement. Fluctuations
in the resistance are indicative of damage to the conductor.

Testing the insulation resistance

Measure the insulation resistance between the mains connections and the non-fused earthed con-
ductor at a voltage of 500 V DC. Set the line switch on the instrument to "ON" for this pur-
pose. The insulation resistance should be > 2 MQ.
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7.1.2  CIRCUITRY PROTECTION

7.1,

Be careful when handling MOS components!

A number of MOS (metal-oxide semiconductor) components are used in this instrument. They can
easily be damaged or destroyed by static charges, ripple voltages from unearthed devices or
other interference voltages. Damage to the gate insulation does not always result in 1mmed1ate
failure of a component; in many cases, this only occurs after a certain period of operation.
Damage due to static charges can be avoided by noting the following rules:

- MWhenever possible, MOS components should remain in the supplier's wrapping until required.
A1l connections must be conductively linked until used (black, electrically conductive
foam).

- The electrically conductive part of the packaging must make contact with a reference poten-

tial in the form of a conductive worktop or the chassis of the instrument to be repaired be-
fore unpacking the MOS components or the circuit boards fitted with such components.

- Before touching the MOS components, touch the conductor acting as reference potential w1th
one hand.

- AIl tools and instruments, the part to be repaired and the user should have the same poten-
tial as the conductor acting as the reference potential (e.g. a conductive workiop or, alter-
natively, the chassis of the instrument to be repaired). For this reason, first make contact
between the reference potential and the tools with which the MOS components are to be han-

dled. Tools must not have insulated handles.

- If work is being carried out on a circuit board or other instrument parts separatg]y ffom
the rest of the instrument and not on a conductive worktop, connect the earth of the circuit
board, etc. to the reference potential.

Damage due to ripple voltages during soldering work can be avoided by establishing a permanent
connection between the soldering iron and the chassis of the instrument being repaired.

MOS components include the letters M0OS, CMOS or MOSFET in the component designationéﬂof the
electrical parts iist.

3 SOLDERING INSTRUCTIONS

It is recommendable to use thin solder with little flux. Note the following points:
- Soldering time for all components <5s
- Soldering temperatures < 260°C

~ Ensure that flux is not spilled onto contact-making surfaces when soldering switch contacts

or other electromechanical components.

Note on desoldering components with multiple connections:

The best method by far is to remove the solder of each individual connection by suction using
special-purpose desoldering equipment. Move the connection gently back and forth while desol-
dering, to check that each individual connection is free. Do not use force.

Through-platings are sensitive to tensile stresses during soldering.
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In the case of dual-in-line components, the circuit board can be spared a great deal of damage
by cutting through the connections on the component side and desoldering them individually.
Soldering on thin-film circuits

Soldering on thin-film circuits requires exact temperature control, a very short soldering time
and special-purpose tools. Using the normal procedure, the risk of destroying the circuitry is
so great that we recommend replacement of the complete thin-film circuit.

7.1.4  INSTRUMENT DATA

The following data are required for enquiries and orders for spare parts relating to the in-

strument to be repaired:
Type designation, Series index and instrument number, model designation and any options in-

stalled.
e.g. SPM-15, Series B-0999, BN 955/01 with PSE

The item No. listed in the electrical parts list in the Appendix must also be stated when

ordering spare parts.
e.g. 1 Trans. BCY59D item No. 0001-0016.518

Fig. 7.1-1 shows where the instrument data are to be found.

The software package is identified via the BV number of the signature list (refer to Fig.
7.4-1). On instruments with a drawer for the shortform Operating Instructions, the signature
list is also put into this drawer. If there is no drawer, the signature list is fitted inside
the instrument. An adhesive label on the rear cover plate identifies the signature list. The
signature list must be supplemented or replaced when subsequently fitting additional options or

using new software.

A
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Dismantling

Undo 4 allen-head screws
and 1ift the chassis out of

the casing.
Use the 3 mm a

found in the compartment
on the back panel.

Back panel

The signature
list no. is
given here if
applicable

Fig. 7.1-1

1len key,

Chassis

Shortform
instructions,
signature list

Instrument data

¢ 0013

Series index—————————————-]

Serial no.

possible options

l

Compartment
allen key
Versacon key
spare fuse
board extractor

possible versions

AN

option fitted

Dismantling the instrument; instrument data

e, Options e Ty
BN ...... /00.01 BN ......... /01
BN ...... /00.02 BN ........./02 ®
BN ...... /00.03 BN ......... /03
— L 1T
version

— Upper casing

Lower casing



Py

7.1.5 DISMANTLING THE INSTRUMENT

Removing the instrument

After undoing the four hexagon socket screws at the top and removing the top part of the
housing, the instrument can be lifted up and out of the housing.

Removing the control knobs

Refer to Fig. 7.1-2.

Casings and frames

Refer to Fig. 7.1-3.

A11 knobs are mounted by a clamping chuck.
To obtain access for removal of the knob,
use a knife blade to pry off the plastic
cap covering the central fastening screw
or nut. Use 7 mm open end wrench.

Fig. 7.1-2 Removing control knobs

7-5
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Removal of cover from screening
boxes and frames

The plastic handle is used to take
the covers off from the frames
and boxes.

Caution: replacing a cover requires
attention to make sure that
the thin contact fingers
are not damaged.

Plastic handie

D Ve

Disassembly of circuits from screening

boxes and frames

The stand-off screws

or spacers to which the
printed circuit board
is attached, and all
chassis-ground screws
should be removed. Then

Section through
the screening

L

the printed circuit

AN

=a0=

board is removed by the

card puller.When repla-
cing the circuit the
contact pins must be pro-
tected by assuring the
p.c.b. is exactly parallel
to all pins before the

TTTETTTXTITYT

-

qjgp-

p.c.b. is pressed home.

_¢_

&

4

&

[

%7%5 L
&

Printed circuit board (p.c.b.)
Box/Frame

Pin-jack contacts

Card puller

&

©EEO

Stand-off screws or spacers

F , &

Fig. 7.1-3 Casings and frames



7.2 LOCATION OF ASSEMBLIES, ALIGNMENT ELEMENTS,
TEST POINTS

A Tist of assemblies can be found in Section 7.8, Fig. 7.8-2.

Alignment,
mechanical Digital
zero point level display 20S 1 Frequency display 15 P 403

® i’

SIGNAL
@ pETECTnn

Input jacks Level switch Frequency adjustment Output jacks

Fig. 7.2-1 SPM-15, front view
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Interface (14) IF evaluation (15)

Fig. 7.2-2

Backplane

SPM-15, side view from left

RF controller (13) CPU board (21)

Synthesizer
0D-15

Top hinged
chassis

RF chassis

Display logic (19)

Input

Front panel unit circuitry (20)

Input section (2)
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Power supply

©
o
o
Yy
1%
[
o
[
—_ s
@
—
-
o
c
€
@ u S
s X%
—_
a
x
3]
]
@
S
“edqent '
b d
™ et St
7 D
— (S :, :Q
PN R
S P 1
4
1]
> H
> '
> '
. 1]
- ]
—
™ *
o :
t
= o "
= S "
o~ '
= 1
o
)
vy €
-3 @ ¢ 2e0s0t000tusee (O
Ec &
Soo
T e o
8o .
v &Y 20000
gE% e Latnnny
™
)
-
o~

.
Renmilien MR o i e e

CPU

Front panel

unit

board (21)

Tracking

Display logic (19)

generator (23)

Input circuitry (20)

SPM-15, top hinged frame from above

Fig. 7.2-3

[



10

2251 15P1

15 §t102
155t 103

15TP 12

ey 9 pi!
. | £ i >
R i | 8 ] ]
' Ko g | s
’ A P
- o
i & %
| o
B
i
n
T |
|
; SIEMENS ‘ el L i
¥ i LA fgv 324 »
] e, 3 4
: 238 A ¢ é':”
i %
K
. ‘g i g
, ket . LJ 3%
) ) |
.!!'
v a
5 vz,
' : i 2 N
: : H a3 & T
§ it
B . : ~patala
= M B
) i
@ £
o
z = . e, e,
§ ] - ik . h
: B 13 g T
E? Y
-
1.

IF selective
amplifier

L

IF wideband
amplifier
+ rectifier

DC evaluation

2211

‘10 kHz band-pass fil-
ter/25 Hz mech. (22)

Fig. 7.2-4 SPM-15, top hinged frame from below

v

IF evaluation (15)



Carrier limiter 2 (8) Calibrating mixer (10)

Mixer 2 (8) ' 10P1

10 kHz band-pass filter (9) Buffer amplifier (11)
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. Fig. 7.2-5 SPM-15, RF chassis from above
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Line disconnect
switch Power supply (1)

lm
.

-985-7701.1

1P1

1P2

Fig. 7.2-7 SPM-15, rear instrument wall open

18u? .

Remote control jack
14 Bu 1 .
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Filter 2 (23)

Loudspeaker
15 LP 401 Filter 1 (23)

—l BBl Bk W

Fig. 7.2-8

23P3  23§t6

SPM-15, side view from right (Series A ... D)

PSE amplifier (23)

DC converter (23)

Tracking
generator

Filter (23)

Backplane

Wiring
board (1)




PSE
amplifier DC converter

23P2 311 - 23TP2

Output Tracking
field (25) generator

Fig. 7.2-9  SPM-15, side view from right (Series E ...)
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7.3 NOTES ON TROUBLESHOOTING
7.3.1 FAULT LOCALIZATION CONCEPT
The information compiled in the following Sections is intended to facilitate the rapid local-
ization of causes of faults.
To this end, Section 7.3.3 describes simple check measurements designed to allow localiza-
tion of the cause of a fault to a function block within the SPM-15,
Further fault‘localization in the Power supply, Control section, Measuring section and Tracking
generator modules is described in the subsequent Sections. There is a separate Service
Instructions section for the Synthesizer module (0D-15).
Monitor (MONEX) functions
These functions are often used for checks and alignments. They are described in more detail in
Section 9.5.
7.3.2  RESET
Following a repair or when attaching the BAZ-15, it may happen that the last instrument set-up
stored in RAM is lost. The microcomputer cannot detect this when powered up. The instrument
is now in an undefined state, and this may inhibit the operator keys. In such cases, it is best
to perform a reset as described below:
- Remove the -upper housing shell
- Press reset key 21S3 at the front of the CPU contro]ler board.
The reset establishes a defined starting state:of the instrument, this causing the standard
settingé described in Section 3.5.1 of the Operating Instructions to be selected.
Software reset:
In most cases, a reset can also be performed via the operator keyboard, as follows:
1. Switch off the instrument
2. Press the AUTO-CAL key
3. Hold the CAL key down and switch on the instrument
4, Release the key when the standard (default) values appear
|
7.3.3  LOCALIZATION OF FAULTS IN MODULES

Fig. 7.3-1 shows the modules of the SPM-15 and their interdependences.

Fault localization is carried out from the bottom upwards.



Troubleshooting

SPM —15 described in:

Measuring section + ) Sections 7.5 and 7.6
Tracking generator

Separate service manual

0OD-15 for 0D-15, BN 2011

Control section =
CPU + Section 7.4

Front panel unit

+5 V analog +5 V digital
+12 Vv, -12 V Uhigh-end

‘ Section 7.7

o s Sn—— C— e G —— — —

Power supply

955: 2¢

Fig. 7.3-1 Functtian blocks of the SPM-15

7.3.3.1 Power supply

The output voltages of the power supply are 5 V (split into "5 V analog” and "5 V digital"),
+12 V, -12 V and the: high-end voltage Uhigh-end' :

A1l voltages can be measured on the CPU board (21).

+5 V + 20 mV at 21 Pt. 4 and 7
+12 V + 50 mV at 21 Pt. 1
-12 V + 50 mV at 21 Pt, 2

Uhigh-end =25V ....35 V (for line operation) at 21 Pt. 6 = 21 TP 13

If a voltage is out of tolerance, first check the power supply in accordance with Section 7.7.

If the power supply is functioning correctly, all circuits connected to the voltage in question
must be successively eliminated as the possible cause of the fault.

Using Fig. 7.3-2 (wiring of the supply voltages; refer to the end of the Service Instructions
for the SPM-15), it is easy to find the points at which assemblies can be specifically discon-

nected from the power supply.



7.3.3.2  Control_section (CPU and front panel unit)

First disconnect the instrument without IEC bus and BAZ-15 from the line voltage and then

switch on again.

The frequency display then allows localization of the f§u1t according to the following Table:

0-000 or 0-300 and higher 0-200, 0-1xx or Arbitrary, meaningless
0-400 display
Basic instrument Basic setting, CPU faulty CPU or front panel unit
setting: but individual bars faulty
f = 100 kHz ‘ of the digits or
20 dB scale, -0.00 LEDs faulty
75 Q, ABS, 3.1 kHz Continue with Continue with Continue with
CRSE, LOCAL, PSE OFF 7.4.3 7.4.1 Section 7.4
(Front panel unit) (CPU) (Control section)
Check a few keys, If faulty, first check all bus connectors

level switch and
frequency setting

If func- If faulty
tioning
correctly

Control Continue with
section OK 7.4.3
(Front panel
unit)

7.3.3.3 0D-15 (synthesizer)

The 0D-15 of the SPM-15 has two outputs:
- 10 MHz standard frequency at [33] = 51 Bu- 3
- Carrier frequency 40 ... 50 MHz at [34] = 11 Bu 1
The frequency accuracy and compliance with the level tolerances can easily be checked:
[33]: 10 MHz + 10 Hz; 0 dBm/75 Q + 2 dB
[34]: 40 MHz + 40 Hz; when tuned to 0 Hz
49.999999 MHz + 50 Hz; when tuned to 9999.999 kHz
40 ... 50 MHz ; =6 dBm/75 Q + 2 dB
% (75 Q terminating impedance) 200 mV peak + 30 mV
This output is fed from the buffer amplifier (11).
If the data lines between the CPU and the 0D-15 are faulty, certain frequencies are in fact not

set, although they appear correctly on the frequency display. For complete functional testing,
the numbers 0, 1, 2, 4, 8 must be checked for each frequency digit.

If the 0D-15 is faulty: refer to the separate Service Instructions section for the 0D-15.
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7.3.3.4 Measuring section and tracking generator

Section 7.5.1 provides general information on troubleshooting in the measuring section.

Section 7.6.1 provides general information on troubleshooting in the tracking generator.
7.3.3.5 Summary of fault and message numbers

Control section:

0---= Self-test running

0-000 Self-test OK

0-10X RAM fault

0-200 ROM fault

0-400 170 fault

0-300 Battery/line voltage missing or too low, refer to Operating Instructions, Section 3.5

Analog section:

1-201 Fault in measuring path for ANLG measurement
1-202 Fault in measuring path for DGTL measurement
2-107 Measuring range unsuitable for (ABS-REF)

2-222 Frequency unsuitable for demodulator operation

Remote control:

4-XXX Programming error in computer operation
5-XXX Refer to Operating Instructions, Section 6.4.6

7.4 TROUBLESHOOTING IN THE CONTROL SEC TION

7.4.1 TROUBLESHOOTING ON THE CPU

The SPM-15 automatically performs a self-test on the control section after power-up.

Activation: - Switch off instrument
- Switch on instrument

A continuous self-test can also be carried out.

Activation: - Switch off instrument
- Set 21 S 1.1 to OFF
Set 21 S 1.2 - S 1.4 to ON

- Switch on instrument

Display while test running: 0--.--

Test 0K : 0-0.00

If no fault is detected, the test is repeated continuously if the continuous test has been
selected. The display alternates between 0--- und 0-000.

Fault numbers: EPROM fault : 0-2.00

RAM fault : 0-1.0X
1/0 fault : 0-4.00

Refer to Section 7.4.1.1 if any of these fault numbers appear in the frequency display.
Otherwise, perform troubleshooting in accordance with Section 7.4.1.2.
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7.4.1.1 Troubleshooting on the CPU with more accurate definition of the fault

P-209 in frequency dfsplay?

Yes No
EPROM signature as per 7.4.1.5 0-1XX in freq. display?
Yes No

RAM stimulus as
per 7.4.1.6

Free-running 1/0 address
as per 7.4.1.7

I/0 stimulus as
per 7.4.1.8

7.4.1.2 Troubleshaating on the CPU without more accurate definition of the fault

Switch off instrument

Disconnect plugs 21 St a, 21 St b, 21 St ¢ and 21 St e from CPU

Switch on instrument

Measure voltage at 21 IC 21, Pin 40 (microprocessor)

5V + 100 mV voltage 0K?

Yes No

Check voltage monitor with the aid of circuit diagram 21

Reconnect plug..21 St a to CPU

Récommence troubleshooting on CPU at 7.4.1

Read Section 7.4.1.3 Signature analysis




Operate processor in free-running mode as per Section 7.4.1.4

Frame signature O0K?

Yes | No

Check switch position of 21 S 2

Check CLOCK, START, STOP and GROUND connections of signature analyzer

Check the following signals on the microprocessor with the oscilloscope
Clock Pt. 37

TRAP Pt. 6 LOW
HOLD Pt. 39 LOW
RESET IN Pt. 36 HIGH

Check signatures of address lines A9 ... Al5

Signatures OK?

Yes No

Check address driver and latches (21 IC 18 ... 21 1C 20,
21 IC 23.... 21 IC 25), e.g. short to +5 V or chassis, mutual short

Reconnect plug 21 St a to CPU

Recommence troubleshooting on CPU at 7.4.1

Carry out RAM stimulus as per 7.4.1.6

Signatures 0K?

Yes No

Check RAM activation

RAM activation OK?

Yes No

Replace RAM

Reconnect plug 21 St a to CPU

Recommence troubleshooting on CPU at 7.4.1

Check I/0 section
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Carry out free 1/0 address run as per 7.4.1.7

Signatures OK?

Yes No

Check 1/0 address activation (21 IC 9, 21 IC 3 ... 21 IC 5, 21 IC 1)

Carry out program-controlled 1/0 stimulus as per 7.4.1.8

Signatures 0K?

Yes No

Check I/0 data section (21 IC 10, 21 IC 2, 21 IC 4/1, 21 IC 3/1)

CPU check complete, continue with 7.3

7.4.1.3 . Signature analysis with the hp 5004A or 5005A

The signature analyzer (e.g. hp 5004A) is an instrument allowing unambiguous and simple check-
ing of digital signal strings of any desired length. In order to obtain constant signatures
(four digits, quasi-hexadecimal notation), there must be defined and repeatable bit patterns on
the lines or points to be tested in relation to a time window = START/STOP frame. The micropro-
cessor does not produce these bit patterns automatically, but must be forced to do so. For in-
stance, switch 21 S 2 is used to connect the data lines DO ... D7 on the CPU to +5 V, line D7
also being connected to the READ signal via a Schottky diode. The free-running instruction is,
therefore, 7FH = MOV A, A, this causing the microprocessor to run through the entire'Eddress
range from O000H to FFFFH. Each address line yields an unambiguous signature when this is

done.

The most significant address bit Al5 can, for example, be used as the time window. A signal
fulfilling the time condition is used as the CLOCK signal, e.g. the signal RD for the "8085".

The temporal assignment of the signals CLOCK, DATA, START and STOP must always be correct,
since unstable signatures may otherwise occur.

Two important signatures deserve a brief explanation:

- The signature of the 0 V line is always 0000, irrespective of the START/STOP frame.

- The signature of the +5 V line is the so-called "FRAME SIGNATURE". The signature of the CLOCK
pulses read in within the START/STOP frame is displayed here.

The frame signature can be used to check whether the START/STOP frame is connected correctly
and whether the edges for the START/STOP frame are correct.

In addition, it may also be assumed that the microprocessor is working.
If the signature 0000 occurs, the line is shorted to chassis.
If the frame signature occurs, this indicates a short to the supply voltage.



7.4.1.4 Free processor run

Set 21 S 2.1 ... 21§ 2.9 to OFF

Set 21 S 2.10 to ON
Synchronization connections: START STop CLOCK Chassis
217TP8 21TP8 21TP2 21TP 10

Synchronization setting: N Va Va
Frame/H - Signature - Test point HS: 755U '
Signatures recorded: Test point Signature

AQ H335

Al C113

A2 7050

A3 0772

A4 C4C3

A5 AAO8

A6 7211

A7 A3C1

A8 7707

A9 577A

Al0 HH86

All 89F1

Al12 AC99

A13 PCF3

Al4 1180

Al5 0000
Synchronization connections: START sTOP CLOCK Chassis

21TP8 21TP8 21TP2 21TP 10
Synchronization setting: va L va

Frame/H - Signature - Test point HS: 755U

Signatures recorded: Test point Signature
AO -H335
Al €113
A2 7050
A3 0772
A4 c4c3
As AAD8
A6 7211
A7 A3C1
A8 7707
A9 577A
Al0 HH86
All 89F1
Al2 AC99
Al3 PCF3
Al4 1180

Al5 755U
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7.4.1.5 EPROM signature

Switch on instrument
Set 21 S 2.1 ... 21 S 2.9 to OFF

Set 21 S 2.10 to ON

Synchronization connections: START STOP CLOCK Chassis '
EPROM 0 21 TP 4 21 TP4 21TP2 217TP 10

EPROM 1 21TP 6 21 TP 6 21 TP 2 217TP 10

EPROM 2 21TP7 21 TP7 21TP2 21 7P 10

Synchronization setting: A e va

Frame/H - Signature - Test point HS: Only Series A P254
From Series B 1180

Signatures recorded: refer to associated signature lists.

The signature list of the corresponding software is attatched inside the drawer for the
shortform Operating Instructions on the SPM-15.

Example: BuNummer [ Do [ D1 [ D2 [ 03 [ 04 [ D5 | D5 | D7

955-9313.032 [4H3A (6153 [4982 [2H6A |279U |7127 |542P (0110
955-9312.130 (6206 [H7H2 [9640 [FP5C |USP6 |23A7 |7U7F |3C95
955-9311.131 |C4H1 JUACO 8985 |A2CC |F21A |u3CC |F427 |5350

Signaturliste Sach-Nr.  955-0093.174 Dat.: 12.09.86
T

Software series designation

Fig. 7.4-1 Example of a signature list

7.4.1.6  RAM stimulus

Switch off instrument
Set 21 § 2.1 ... 21 S 2.9 to ON

Set 21 S 2.10 . to OFF
Set 21 S 1.1 to ON
Set 21 S 1.2 to OFF
Set 21 § 1.3 to ON
Set 21 S 1.4 to ON

Switch on -instrument

Display while test running: --1.00

Synchronization connections: START STOP CLockK Chassis
21 TP 3 21 TP3 21 TP9 21 TP 10

Synchronization setting: L / AN

Frame/H - Signature - Test point HS: AHA4

Signatures recorded: Test point Signature
DO P6C6
D1 CH7A
D2 2uu2
D3 743P
D4 10HP
DS 4C12
D6 H99A

D7 8256
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7.4.1.7 Free I/Q‘address run

Free-running 1/0 address operation is carried out with forced I/0 operation.

Set 21 S 4 to T position (return to M position at end*of test)

Set 21 S 2.1 i.. 21§ 2.9 to OFF

Set 21 S 2.10 = to ON

Synchronization connections: START SToP CLOCK Chassis
‘ 21TP8 21 TP 8 21TP2 21 TP 10

Synchronization setting: L va v

Frame/H - Signature - Test point HS: 755U

Signatures recorded: Test point Signature
AO v H335
Al C113
A2 7050
A3 0772
A4 C4c3
Negated AO A66A
Negated Al Fa4F
Negated A2 050U
Negated A3 722H
Negated A4 F1PF
Negated A5 HU57
Negated A6 074pP
Negated A7 H6PP

7.4.1.8 Program-éontrolled 1/0 stimulus

Switch off instrument

Set 21 S 2.1 ... 21 S 2.9 to ON

Set 21 S 2.10 to OFF
Set 21 S 1.1 to OFF
Set 21 § 1.2 to OFF
Set 21 S 1.3 to ON
Set 21 S 1.4 to ON

Switch on instrument
Display while test running: --4.00

Synchronization connections: START STOP CLOCK Chassis
21T 5 21 TPS5 21 TP1 21 TP 1Q

Synchronization setting: va L va

Frame/H - Signature - Test point HS: QUP7

Signatures recorded: Test point Signature
DO 055H
D1 098P
D2 0113
D3 OHFO
D4 0669
D5 0ACA
D6 0227

D7 0PU4
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7.4.1.9  Program-controlled synthesizer stimulus

P
4

Switch off instrument

Set 21 S 2.1 ...21S 2.9 to ON

Set 21 S 2.10 to OFF
Set 21 S 1.1 to ON
Set 215 1.2 to ON
Set 215 1.3 to OFF

Connect 21 IC 38.7

Switch on instrument

to 21 IC 40.3
Set 21 S 1.4 to ON

Display while test. running: --5.00

Synchronization connections:

Synchronization. setting:

START
21 IC 38.7

va

Frame/H - Signature - Test point HS: 000U

Signatures recorded: Test point

21 St b Pt. 1
21 St b Pt, 2
21 St b Pt. 3
21 St b Pt. 4
21 St b Pt. 5
21 St b Pt. 6
21 St b Pt. 7
21 St b Pt. 8
21 St b Pt. 9
21 St b Pt, 10
21 St b Pt. 11
21 St b Pt. 12
21 St b Pt. 13
21 St b Pt. 28
21 St b Pt. 29
21 St b Pt. 30
21 St b Pt. 31
21 St b Pt. 32
21 St b Pt. 33
21 St b Pt. 34
21 St b Pt. 35
21 St b Pt. 36
21 St b Pt. 37
21 St b Pt. 38
21 St b Pt, 39
21 St c Pt. 4
21 St c Pt. 5
21 St c Pt. 6
21 St c Pt. 13
IC 50.12

IC 50.15

IC 50.16

STOP CLOCK Chassis
21 IC 38.4 21 1IC 4.12 21 TP 10

v N

Signature
000A
0009
000A
0005
0006
000F
0005
000A
0003
0006
000A
0005
0009
000H
0001
ooop
0002
0ooc
0002
000H
0004
0007
0004
oooc
0008
000F
0008
000P
0007
0003
0005
0001



7.4.1.10 Switch settings of 21 S 1 and 21 S 2
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Operating mode S 1 S$1.4 | S1.3 ]S 1.2 | S 1.1 | MODEL / OPTION
Test: '
CPU test ON ON ON OFF -
RAM test ON ON ' OFF ON -
1/0 test ON ON OFF OFF -
Synthesizer test ‘ON OFF ON ON -
IEC bus test ON OFF ON OFF -
(Operating):
European with PSE ON ON ON ON /00.02
WECO with PSE, 135 Q, dBrnC ON OFF OFF ON /02
WECO w/out PSE, 135 Q, dBrnC ON OFF OFF OFF -
European with PSE, dBrnC OFF ON ON ON /00.02 + /00.23
European with PSE, 135 Q OFF ON ON OFF /00.02 + /00.21
European with PSE, 135 @, dBrnC | OFF ON OFF ON /00.02 /00.21 /00.23
European w/out PSE, dBrnC | OFF OFF ON ON /00.23
European w/out PSE, 135 Q OFF OFF ON OFF /00.21
European w/out PSE, 135 Q, dBrnC | OFF OFF . OFF ON /00.21 + /00.23
European w/out PSE OFF OFF OFF OFF -
Free-running switch S2 Operating: S$2.1...52.90N

) S 2.10 OFF

Free-running: S 2.1 ... S 2.9 OFF
S 2.10 ON

7.4.2

RF_CONTROLLER

Check the operation of the address lines 84H and 85H with
program in Section 9.5.6.

the aid of the MONEX and the

0K?

Yes No

Check 84H and 85H addressing (13 IC 1, 13 IC 4)

Check the data latches with the aid of the program in Section 9.5.6 (13 IC 5, 7)

0K?

Yes No

Check data latches

Check drivers 13 IC 2, 13 IC 3 and 13 IC 6

J

L)
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7.4.3 TESTING THE FRONT PANEL FUNCTIONS

The interrupt logic, level switch logic, frequency adjustment, LED activation and display logic
are checked by operating the front panel and observing the resultant reactions.

If the fault on the front panel is already more closely defined, proceed immediately with the
subsequent Sections. The symptoms of faults in the LED display must be observed during the

self-test, as soon as the instrument is powered up.

Localized fault

Section

LED display faulty

A segment is missing in all 7-segment displays

No LEDs illuminated in one column
(e.g. REF, PSE, 25 Hz, 124 Q)

1 digit is not displayed

LEDs of one row
(e.g. 75 /75, 124 Q/124, 150 Q/150, 600 ©/600)

Keyboard cannot be operated
Interrupt cannot be reset
Level switch fails to react

Frequency cannotsbe changed

Coarse localizatten of the front panel fault

7.4.3.1

7.4.3.1 from Front panel data flow and
segment drivers

7.4.3.1 from Front panel data flow and
segment drivers

7.4.3.1 Front panel address flow
7.4.3.1 Front panel data flow

7.4.3.2, 7.4.3.3
7.4.3.3
7.4.3.4
7.4.3.5

Leave the instrument switched on and pull out the plug

Plug in the instrument

100000 must appear in the frequency display
-0.00 must appear in the level display
Only the following LEDs may light up

75 Q, 20 dB, ABS, 3,1 kHz, Coarse, LOCAL, PSE Off

Is the status a. described above?

Yes No

Check LED activation; refer to Section 7.4.3.1

Press “"Selec" key

Key reaction (1.74 kHz reacts)?

Yes No

Examine interrupt logic; refer to Section 7.4.3.2

Examine keyboard logic; refer to Section 7.4.3.3




Turn level switch to right

Does level display change to -10.00? '

Yes No

Examine level switch logic; refer to Section 7.4.3.4

Turn level switch to left

Does level display change to 0.00?

Yes No

i . Examine level switch logic; refer to Section 7.4.3.4

Turn frequency switch to right

1s frequency display incremented?

Yes No

Examine frequency adjustment; refer to Section 7.4.3.5

Turn frequency switch to left

Is frequency display decremented?

Yes No

Examine frequency adjustment; refer to Section 7.4.3.5

Connection points for signature analysis

Frame signature: 7U39H

start: 20IC15, Pin 11 _/~

Stop: 201C15, Pin 15 _/~

Clock: 19 IC 37, Pin 3 _/

i~
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7.4.3.1 Check LED activation

LED activation can best be checked with the aid of the "MONEX", since it allows the gates to
be set and reset individually.

Basic clock and data bus latches '

Measure clock at 19 IC 37, Pt. 3

Is the set value of 1.6 kHz + 10% reached?

Yes No

Possibly faults in 19 IC 37, supply voltage missing

Measure clock at 19 IC 36

- Is the clock at Pin 6 = 800 Hz, Pin 11 = 400 Hz, Pin 14 = 200 Hz, Pin 2 = 100 Hz * 10%?

Yes No

Possibly faults in 19 IC 36, 19 IC 27/2, 19 IC 25

Connect 19 IC 25, Pt. 6 to +5 V
Use the program:in Section 9.5.6 to check the operation of the data lines of address
444 = 19 IC 12

Can all data lines be switched from L to H and/or from H to L?

Yes No

Possibly faults in: Addressing 19 IC 2, 19 IC 8, 19 IC 11/1, IC 3/1,
data lines 19 IC 1, 19 IC 2, buffer 19 IC 12,
internal bus 19 IC 18, 19 IC 21, 19 IC 23, 19 IC 20, 19 IC 26

Check address 45H = 19 IC 13

Can all data lines be switched from L to H?

Yes No

Possibly faults in: Addressing 19 IC 2, 19 IC 8, 19 IC 11/2,
data lines 19 IC 13

Check address 46H = 19 IC 9

Can all data Tines be switched from L to H?

Yes No

Possibly faults in: Data lines 19 IC 9,
addressing 19 IC 2, 19 IC 8, 19 IC 11/3

£
.
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RAM controller
Checking the RAM controller necessitates the use of a

Signature analyzer

Logic analyzer or multi-channel oscilloscope
Sigpatures are always recorded and/or signal profi]és observed at defined points; depending on
their behaviour, further conclusions can then be drawn as to the nature of the fault.
The signatures recorded apply for the basic setting following initialization after pressing the
reset key. The signatures in brackets only apply for software version A, 955-9311.005/955-
9312.004. :

Address flow, display logic

If unfamiliar with the signature analyzer: read Section 7.4.1.3

Test point Related signature
19 IC 36 Pin 6 2AP8
19 IC 36 Pin 11 19A7
19 IC 36 Pin 14 078C
19 IC 36 Pin 2 007U

Signatures 0K?

Yes No

Fault in 19 IC 37, 19 IC 36

19 IC 18 Pin 1 0000
19 IC 18 Pin 2 007y
19 IC 18 Pin 3 078C
19 IC 18 Pin 4 19A7
19 IC 18 Pin § 2AP8
19 IC 17 Pin 2 007y
19 IC 17 Pin 6 078C
19 IC 17 Pin 9 19A7
19 IC 17 Pin 13 2AP8

Signatures OK?

Yes No

Line interruptions

19 IC 17 Pin 3 7U46
19 IC 17 Pin 4 78C2
19 IC 17 Pin 10 669P
19 IC 17 Pin 11 2AP8
19 IC 19 Pin 1 2052

Signatures 0K?

Yes No

Fault in 19 IC 17, 19 IC 19/1
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Check signal profile of RAM controller

181C 16 Pin 1

191C 18 Pin 13

191C 18 Pin 16

5! 10
— I
h)t l

W

2 M L

LY
|

» I

191C 18 Pin 17

191C 37 Pin 3

Fig. 7.4-2

l—-————u...mrl————i

|

—625 ps £10% =

e T e O e O

955 : 25

T

Cleck: profile of RAM controller

Data flow on display logic

Check signatures

19 IC 18 Pin & 5857 (5148)
19 IC 18 Pin 7 5167
19 IC 18 Pin 8 27
19 IC 18 Pin 10 7U25
19 IC 18 Pin 11 0028
19 IC 18 Pin 1¢ 1009
19 IC 18 Pin 13 0020
19 IC 18 Pin 14 0072
Signatures O0K?
Yes No

Fault in RAM 19 IC 18
Check signatures
19 IC 21 Pin 3 0072
19 IC 21 Pin 5 0020
19 IC 21 Pin 7 1009
19 IC 21 Pin 9 0028

Signatures 0K?

Yes

No

Line interruptions, 19 IC 21 defective
19 IC 21 Pin 1 not LOW, 19 IC 33 Pin 1 not HIGH




Check signatures

19 IC 27 Pin 10 1029
19 IC 26 Pin 4 + 5167

19 IC 26 Pin 10 5167

Signatures 0K?

Yes No

Line interruption

Fault in 19 IC 26/3, 19 IC 27/4, 19 IC 26/4, 19 IC 7/2, 19 IC 6/4, 19 IC 6/3

Address flow, front panel

Check signatures

20 ¢ 8 007y
20 ¢ 9 ' 078C
20 ¢ 10 19A7
20 ¢ 11 2AP8

Signatures OK?

Yes No

Line interruption, defective connecting cable between
[955-8] and [955-C]

Check signatures

20 IC 15 Pin 2 2AP8
20 IC 15 Pin 3 19A7
20 IC 15 Pin 21 . 078C
20 IC 15 Pin 22 007U

Signatures 0K?

Yes No

Line interruption

Check signatures

20 IC 15 Pin 4 0081
20 IC 15 Pin 5 0102
20 IC 15 Pin 6 0205
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20 IC 15 Pin 7 040A
20 IC 15 Pin 8 0814
20 IC 15 Pin 9 2052
20 IC 15 Pin 10 1029
20 IC 15 Pin 11 40A5
20 IC 15 Pin 13 0002
20 IC 15 Pin 14 0004
20 IC 15 Pin 15 0000
20 IC 15 Pin 16 0001
20 IC 15 Pin 17 0020
20 IC 15 Pin 18 0040
Signatures 0K?
Yes No

20 IC 15 defective
Record signatures
20 IC 50 Pin 1 7439
20 IC 50 Pin 2 2052
20 IC 50 Pin 3 0000
20 IC 50 Pin 4 40A5
20 IC 50 Pin 5 0002
20 IC 50 Pin 6 0001
20 IC 50 Pin / 0001
20 IC 65 Pin 1 0020
20 IC 65 Pin 2 0040
20 IC 65 Pin 3 0081
20 IC 65 Pin 4 0102
20 IC 65 Pin 5 0205
20 IC 65 Pin 6 040A
20 IC 65 Pin 7 0814
20 IC 66 Pin 1 0002
20 IC 66 Pin 2 0004
20 IC 66 Pin 3 0008
20 IC 66 Pin 4 0010
Check signatures
19 c1 40A5
19 ¢ 2 0002
19 ¢ 3 0001
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19c 4 ‘ 0000
19 ¢ 22 ‘ 2052
19 ¢ 28 1029

Signatures 0K?

Yes No

Line interruption, cable from [955-B] to [955-C] defective

Data flow, front panel

Check signatures

) 20 ¢ 12 : 585F

. 20 ¢ 13 : 0072

. 20 c 14 0020
20 ¢ 15 ‘ 1009

20 ¢ 16 0028

20 ¢ 17 7027

20 c 18 27

20 ¢ 19 5167

Signatures O0K?

Yes No

Line interruption, connecting cable between
[955-C] and [955-B] defective

Record signatures

¢ 20 1€ 60 Pin 2 1009
i 20 IC 60 Pin 3 0020
20 IC 60 Pin 4 0028
20 IC 60 Pin 5 0072
20 IC 62 Pin 5, 6 5167
20 IC 62 Pin 8, 9 585F
20 IC 63 Pin 2 0072
20 IC 63 Pin 4 0020
20 IC 63 Pin 6 1009
20 1C 63 Pin 10 0028
20 1C 63 Pin 12 7U25
20 IC 63 Pin 14 7027
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Signatures 0K?

Yes

No

Line interruptions

Record signatures

20 IC 60 Pin 9 6U62
20 IC 60 Pin 10 7U19
20 IC 60 Pin 11 7U19
20 IC 60 Pin 12 6U62
~ 20 IC 60 Pin 13 6U62
20 IC 60 Pin 14 1021
20 IC 60 Pin 15 7u4ac
Signatures 0K?
Yes No
20 IC 60 defective
Record signatures
20 IC 61/63 Pin 3 6U7F
20 IC 61/63 Pin:5 7U07
20 IC 61/63 Pin"7 7u07
20 IC 61/63 Pin9 6U66
20 IC 61/63 PinIll 6U6P (6U6F)
20 IC 61/63 PinZ13 7U47
20 IC 61 Pin 1, 15 001p
20 IC 63 Pin 1, 15 001P
20 IC 62 Pin 3 1029
20 IC 62 Pin 4 5167
20 IC 62 Pin 10 585F

Signatures 0K?

Yes

No

20 I1C 20, 20 IC 63, 20 IC 61, 20 IC 52, 20 IC 62

Signatures 0K?

Yes

No

Line interruption, IC 50, 65 or 66 defective
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Segment driver

The defective segment or all defective segments can be checked with the aid of the voltage data
listed below.

The DAC built up around IC 64 is used to compensate for the current consumption fluctuations of
the input cifcuitry resulting from multiplex operation. This means that the circuitry repre-
‘'sents a constant load on the power supply.

High [Low]
Unblanked switch setting
2.4V 10.7V)
L9k 9 /// L3k9 5R1
g L — +5Y
N LBY [5Y)
+2.4Y —+
) &4

Fig. 7.4-3 -Voltages at the segment driver

Current compensation

The defective voltage compensator can be checked with the aid of the voltage data listed below.

——— R82
—
R8I
/5] n-RIRES.R7TY P71 +5Y
R7L
[-12v) - =
1€ 64/1 ‘
(v
2 &y
Uy O

For unblanked: UX =271V ~-n - 0302V -
(n = number of illuminated segments)

955:27

For blanked: UX = 2.038 V ~n - 0,227 V

Fig. 7.4-4 Voltages at the current compensator
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Writing data into a digit

If the following commands are executed, the 10 dB digit of the level display is no longer
displayed correctly. Consequently, it is impossible from this point onwards to state whether
the information stored in this segment is correct or not. This s only possible if data are
purposely written into address 1H in the RAM on the display logic. [

Writing into a digit
1) Output DATA for RAM Command 0:44.XY See software description (9.3) for X-Y data

2) Output address for RAM Command 0:45.pX @<x<F
3) Reset DAV signal Command 0:46.19
4) Set DAV signal Command 0:46.11

7.4.3.2 Check interrupt logic

Test all interrupt lines

Reset frequency interrupt: - 0:44.01
-> 20 IC 13 Pin 14 = LOW

0K?

Yes No

Fault seurces: Addressing of Adr. 40H, 19 IC 61, 19 IC 79

Check level interrupt
20 IC 13 Pin 10 = LOW

0K?

Yes No

Fault sources: 2¢ IC 1@2/1, 2p IC 100

Check keyboard interrupt

Set keyboard logic to defined status:

Reset columns: 0:42.pgH

=> 20 IC 23 Pin 1 to LOW and 2@ IC 13 Pin 12 to LOW

0K?

Yes No

Fault sources: 2¢ IC 21, 2¢ IC 22, 29 I1C 23, 29 G 2...29 GI 8,
2@ IC 34, keys, addressing of 42H




Check calibrating clock interrupt

Reset calibrating clock interrupt 0:47.91
-> 2@ IC 13 Pin 2 to LOW

0K?

Yes No

Fault sources: 2¢ IC 1p/1, 2@ IC 5, addressing of Adr. 47H

Check dB/dBm interrupt
Reset dB/dBm interrupt: 0:47.p1
-> 2@ IC 13 Pin 4 to LOW

0K?

Yes No

Fault sources: 2@ IC 2372, 2@ IC 11, 2@ IC 5, addressing of Adr. 47H

Check level interrupt
Check 2@ IC 13 Pin 6: required state LOW

0K?

Yes No

Fault sources: 19 IC 76, 19 IC 4/3 19 IC 9, Adr. 46H
The required state of the DGTL signal (2@ IC 9 Pin 5) is LOW

Check common interrupt line
2@ IC 12 Pin 1: required state LOW

Note: If more than 30 seconds have passed since resetting the calibrating clock interrupt, the

calibrating clock interrupt is set again.

0K?

Yes No

Fault sources: 2@ IC 12
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7.4.3.3  Keyboard logic

If it is known which key does not react, only the reaction of the entire circuitry to this one
key need.be observed during the following procedure.

Reset columns: 0:42.0¢H
-> 2pIC 34 Pin 2, 5, 6, 9, 12, 15, 16, 19 to LOW

0K?

Yes No

Fault sources: 2@ IC 34, addressing of Adr. 42H

Press all keys in succession .
Each time a key is pressed, 2§ IC 23 Pin 1 must change from HIGH to LOW

0K?

Yes No

Examine related line (2¢ IC 14 Pin 2, 4, 6, 10)
Required value for pressed key from line

0K?
Yes No
Fault source 2¢ IC 23/1 20 Gl 2 ... 20 G 8, 20 IC 23 Pin' 1

Check key debouncing

After pressing each key, 2@ IC 21 Pin 14 must change to HIGH

0K?

Yes No

Fault sources: 2@ IC 21, 2¢ IC 22
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7.4.3.4 Level switch
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Activate level switch: 0:47.08
Emitter T 101, T 102, T 103 to LOW
Note levels of 20 IC 100 Pin 1, 5, 11 '

Turn level switch to right. The following combinations result:
The reference is always the starting configuration noted above.

IC 100 ‘ nth stop . n+lth stop n+2th stop n+3th stop n+dth stop
Pin 1 L H H- L H

Pin 5 .. H H L H H

Pin 11 H L H H L

0K?

Yes No

voltage supply, mechanical equipment

Fault sources: 20 G1 100 ... Gl 102, 20 T 100 ... 20 T 102, level switch

Read in level switch direction: 1:46

Note value and turn level switch to right again,
read in again and compare with Table below. Reference: first value

nth stop n+lth stop n+2th stop n+3th stop n+4th stop
4 1 2 4 1

0K?

Yes No

Fault sources: 20 IC 100, 20 IC 101, addressing of Adr. 46H

Turn level switch to left. The following combinations result:

The reference is always the starting configuration noted above.

20 IC 100 nth stop n+lth stop n+2th stop n+3th stop n+4th stop

Pin 1 L H H L H

Pin § H L H H L

Pin 11 H H L H H

0K?

Yes No

voltage supply, mechanical equipment

Fault sources: 20 G1 100 ... Gl 102, 20 T 100 ... 20 T 102, level switch
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Read in level switch direction: 1:46

Note values and turn level switch to left again,
read in again and compare with Table below. Reference: first value

nth stop n+lth stop n+2th stop n+3th stop
6 3 5 6

n+ith stop
3 ‘

OK?

Yes No

Fault sources: 20 IC 100, 20 IC 101, addressing of Adr. 46H

7.4.3.5 Frequency adjustment

Check basic clock at 10 IC 60 Pin 10: required value 9 kHz + 10%

0K?

Yes No

Faultssource: astable multivibrator 19 IC 60

Turn frequency switch rapidly to right
-> Observe pulses at 19 IC 92 Pin 1 Required value 5 V< x < 9.5 V

Turn frequency-switch rapidly to right
-> Observe pulses at 19 IC 92 Pin 7 Required value § V< x < 9.5V

0K?

Yes No

Fault sources: Comparators 19 IC 92/1 and 19 IC 92/2

Check direction detection
Turn switch rapidly to right
Observe 19 IC 80 Pin 1 Required: Pulses 5 V< x < 9.5V

Turn switch rapidly to left
Observe 19 1C 80 Pin 1 Required: LOW

Can pulses be measured at 19 IC 56 Pin 10 in both directions?

Yes No

Fault sources: 19 IC 80, 19 IC 56/4
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Check "zero setting", corresponding to a counter reading of 5000

Set counter: 0:40.11
Read out counter reading: 1:42 required value 00

1:43 required value 50

0K?

Yes

No

Fault sources: Addressing of Adr. 40H, 42H, 43H
19 IC 61 ... 19 IC 68/1

Enable counter: 0:40.10
Turn switch to right -> Frequency changes to higher values

Turn switch to left -> Frequency changes to lower values

0K?
Yes No
Check frequency interrupt; refer to Section 7.4.3.3
7.4.3.6 Input section controller

Check operation of data lines of Adr. 41H

Load and start program as per Section 9.5.6

Observe data lines of 19 IC 53

Do all data lines change from HIGH to LOW and vice versa?

Yes

No

Fault sources: Addressing of Adr. 41H, 19 IC 53

Check power driver

| Write bit to be changed into Adr. 41H

Trigger driver with output 0:40.00 -> 19 IC 61 Pin 1 LOW
Outputs of 19 IC 51, 19 IC 52 must change in accordance with data entered
Switch driver back to high impedance: 0:40.10 -> 19 IC 61 Pin 1 HIGH

0K?

Yes

No

Driver 129 IC 51, 52 defective - Addressing of Adr. 40H, 19 IC 61
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Conditions of basic setting (can be achieved by pressing the RESET key on the CPU). No level

ADC

7.4.3.7

at the input jack.

Check input voltages

19 IC 10 Pin 1 Required value Chassis

19 IC 10 Pin 2 Required value +2 V + 1 mV
19 IC 10 Pin 3 Required value < 2.5 V

0K?

Yes No

Check DC amplifier

Enable ADC: 0:46.10

Read in ADC data

I:40 Required value X9
1:41 Required value 39

0K?

Yes

No

Check -data flow on the basis of the following timing diagram
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t—-l.jps~| o 5 s

+5Y

191C 10 Pin 19 I . | [ L st
Pin 18 | 1 L 0S 2
Fini? | s 3
Pin 16 AAr_-—-_-l__;_____ 05 &
Pin 20 0y
Pin 21 —I 1 M L
2 | 02
Pin 23 [ | T  mn

Toki

Fig. 7.4-5 Timing diagram: ADC data flow
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7.5

TROUBLESHOOTING IN THE MEASURING SECTION

7.5,

1 GENERAL INFORMATION

For a wideband measurement, the signal applied is amplified in the pre-amplifier and in the IF
wideband amplifier and then passed to the rectifier and jack [35]. The rectified signél is con-
ditioned for the analog/digital converter (digital measurement) and for the display instrument
(analog measurement) in the DC evaluation circuit. Fig. 7.5-1 (level diagram for coaxial wide-
band measurement) shows the assemblies involved in the form of function blocks. In addition,‘
VRF' Vagm und Vpc are Tisted as a function of the measuring range set (dB/dBm).

The signal passes through the following assemblies for a selective measurement:
(A1so refer to Fig. 7.5-2, Level plan of the selective measurement path up to the IF output, at
the end of the Service Instructions of the SPM-15).

Input section (2)

Pre-amplifier (3)

10 MHz low-pass filter (4)

Mixer 1 (5)

40 MHz crystal band-pass filter (7)
Mixer 2 (8)

10 kHz band-pass filters (9)

10 kHz band-pass filter/25 Hz mech. (22)
IF selective amplifier (15)

IF wideband amplifier (15) IF evaluation circuit (15)
Rectifier (15)

DC evaluation circuit (15)

The signal path of an applied level of O dB/dBm can be tracked with the aid of the level dia-
gram. Measurements must be made at high impedance at the test points.

In addition, the level diagram also shows the gains and/or attenuations of the individual assem-
blies. The adjustable gains VRr» Vypn and Vip are listed in their setting range with the

START commands (refer to Section 9.5.5), which force a defined setting. This allows checking of
all the possible settings of the selective measuring path.

A1l circuits on the RF chassis operate with a single supply voltage of +12 V. The wiring of
this supply voltage, as well as the affected resistors, inductors and feed-through capacitors,
is shown in Fig. 7.5-3 (+12 V supply voltage on the RF chassis, at the end of the Service
Instructions of the SPM-15).

Monitor (MONEX) functions

An explanation of the monitor (MONEX) mode can be found in Section 9.5.

A 1ist of the most important test programs which also allow through-connection of the calibrat-
ing level and manipulation of the calibration controller can be found in Section 9.5.5 (Monitor

test programs).
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assis, underside
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of SPM-15
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Input:
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I
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1) —e Gain in 0 dB measuring range
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L =0 /f = 10 kHz
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Fig. 7.5-2  Level diagram of the sel

955:30



~



(:) Power supply [955-A, Al]m~| _____ —1 f
d a
| ;?r1ng board [955-G] | % l
a <. _
, 37..40 T
| 1zv‘ | : N T T
l : amplifier |
L__ | A1 (11)
|

- e— — — —

@ | ey N

RF- contrd
| © [955-E11 . |
I -————fﬁ, AE1] (10) |
R 4
T . — — — ™
| @ RUI,TE Koll, 1“’ R30 |
l ROLTI7 Kl Lo 7 = |
Rat L [955-AC] l
L_ Mixer 2 J
Pre-amplifier
o [955-M]
@
———————
:® 2 1
1 I
1
T | |
' C Lk | |
l
: 40.01 gHz Veo |
[955-X] (12
L ftexian
' Fig. 7.5-3  +12 V supply voltage o
@

S






Coaxial wideband measurement level diagram
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DC eval-
Pre-amplifier IF/WB amp. uation (15)
B > :
\.————v——l
Ver Vibm Voc
IF output
IPkt L3 155t102 [35]
Input level and Level at Level at
measuring range [ Vpc Vypp in dB | 15 St 102 Vip WB IF outp. [35] Voo
+20 dB/dBm -40 dB 0/9.03 -20 dB +11 d8 | © dBm/75 Q 0 dB/0 dB
+10 dB/dBm -30 dB 0/9.03 -20 dB +11 dB | 0 dBm/75 Q 0 dB/0 dB
0 dB/dBm -20 dB 0/9.03 -20 dB +11 dB | 0 dBm/75 Q 0 dB/0 dB
-10 dB/dBm -10 dB 0/9.03 -20 dB +11 d8 | 0 dBm/75 Q 0 dB/0 dB
-20 dB/dBm 0 dB 0/9.03 -20 dB +11 dB | 0 dBm/75 Q 0 dB/0 dB
-30 dB/dBm +10 dB 0/9.03 -20 dB +11 dB | 0 dBm/75 Q 0 dB/0 dB
-40 dB/dBm +10 dB 9.03/9.03 -20.97 dB +11 dB | -0.97 dBm/75 @ | +1 dB/+10 dB
-50 dB/- +10 dB 9.03/- -20.97 dB +11 dB | -0.97 dBm/75 @ | +11 dB/-

Fig. 7.5-1 Level diagram for coaxial wideband measurement

Selective signal path level diagram

see figure 7.5-2 at end of SPM-15 service manual.

HF chassis +12 V power supply

see figure 7.5-3 at end of SPM-15 service manual.
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7.5.2  INPUT SECTION AND PRE-AMPLIFIER

_l
I
!
I
|
|
|
|
|
_l

50Hz...

10 MKz |

Mo~ —1 ] catorating miser (0 .
| section (2) r_— - Pre-amplifier (3)

3Pkt 32
Balanced

; . Selective
input | 7’% % 3 Pt. 37
z || 3 Pt. 43

I} value | | v y _ 15 St 102
‘ RF dBm | Wideband
750 IPkt 3 1l Divider stage_l :

—k
|
L

Fig. 7.5-4 Block circuit diagram, input section and pre-amplifier

Troubleshooting in the input section:

Select the Zo value for the input jacks via the front panel keys and check the signal paths.

Troubleshooting in the pre-amplifier:

The signal inputs of the pre-amplifier are 3 Pt. 30, 32, 33. The MONEX input S:9108 switches
through the calibrating level (VRF = 0 dB, Vyp, unchanged). The TK-11 and SPM-19 can be

used to track tre signal path as far as the signal outputs of the pre-amplifier, 3 Pt. 37, 43,
Fig. 7.5-2 (Level diagram of the selective measuring path up to the IF output, at the end of the
Service Instructions for the SPM-15) lists the start commands for all settings of VRF and

VdBm'

A complete check of the pre-amplifier can be made in accordance with Section 7.8.4.

7.5.3 10 MHZ LOW-PASS FILTER, MIXER 1, 40 MHZ CRYSTAL BAND-PASS FILTER, MIXER 2

These input section assemblies are used for selective measurement only.

With an input signal of 0 dB/0 dBm at the 75 Q input of the SPM-15, the signal path can be
tracked with the SPM-16 and a TK-11. Fig. 7.5-2 (Level diagram of the selective measurement
path up to the IF output, at the end of the Service Instructions for the SPM-15) states the test
points and the level values to be measured.

Fig. 7.5-3 (12 V supply voltage on the RF chassis, at the end of the Service Instructions for
the SPM-15) can be used for tracking the supply voltage on the RF chassis.

The carrier signal (40 ... 50 MHz) of the 0D-15 must be available in mixer 1. It is supplied
via the buffer stage (11) and the carrier limiter 1 (6).

The 40.01 MHz carrier must be available in mixer 2. The carrier is supplied from the 40.01 MHz
generator (12) via carrier limiter 2 (8). Troubleshooting in the 40.01 MHz generator can be
performed in accordance with Section 7.8.14.

Section 7.8.5 describes how to check and, if necessary, re-align the 10 MHz input low-pass fil-
ter (4).

v



The pass band of the 40 MHz crystal band-pass fi]ter influences the selectivity curve of the
band-pass filter b = 3.1 kHz in the overall instrument. The range 40 MHz + 1.5 kHz must be sym
metrical about 40 MHz, and the attenuation at the limits must not exceed 0.4 dB. The selectivi
ty curve of the 3.1 kHz filter can be checked with little effort in accordance with 7.5.4. If
the tolerances stated there are maintained, the pass band of the crystal band-pass filter and
the 10 kHz band-pass filter are correct. Re-alignment of the pass band necessitates a balanced

measurement at the input of the 10 kHz band-pass filter. Board [955-7026] is then modified and’

alignment carried out in accordance with 7.8.7.
The attenuation peaks of the 40 MHz crystal band-pass filter are correctly aligned if the in-

strument displays intrinsic noise levels of less than -135 dB with open measuring input and
b = 25 Hz for the frequencies 18.5 kHz, 20 kHz and 21.5 kHz.

7.5.4 10 kHz BAND-PASS FILTERS, IF SELECTIVE AMPLIFIER

These receive section assemblies are used for selective measurement only.

The 10 kHz band-pass filters with bandwidths of b = 3.1 kHz and b = 1.74 kHz (with option
/00,23: 1.95 kHz) are located on board [955-AA]. The 10 kHz band-pass filter/b = 25 Hz is on
[955-K] or -K1J]. .
Checking the pass-band attenuation compensation:

For b = 1.74 kHz {1.95 kHz), see description in 7.8.9
For b = 25 Hz, se: description in 7.8.10 '

Checking the selecti ity curves:
Instruments requirec:

Level generator PS-19 W&G
Level meter SPM-19 W&G
Display unit SG-3 or SG-4 W&G

Test set-up:

Display unit

1Y 750 ' (35] 750
PS-19 LG )H 5PM-15 - HY SPM-~19
IF output
A A A ~ A A
(35] un]'tﬂl 10 MHz !n:] (511 Jue)
lquz -
L0... 65MHz -

Settings:

PS-19: 0 dB/75 @, external frequency control

SPM-19; fcent = 10 kHz
Af = 10 kHz and 1 kHz
b = 400 Hz and 25 Hz/"Abs-Ref" measurement with 10 kHz/80 dB scale
CAL OFF
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7.5.

SPM-15: f =10 kHz
Measuring range 0 dB/20 dB scale
CAL OFF

Examine the attenuation profile of the band-pass filters activated on the SPM-15 and check for
compliance with the tolerances:
b = 3.1 kHz: 10 kHz + 1.5 kHz
b = 1.74 kHz: 10 kHz + 650 Hz
b =25 Hz:' 10 kHz + 7 Hz

-3 dB, +2kHz <
-3 dB, + 2 kHz < -60 dB
-3 dB, + 80 Hz <

Iv iv Iv

For b = 3.1 kHz and b = 1.74 kHz, the 10 kHz band-pass filter [955-AA] must be repaired and/or
aligned by the manufacturer if the tolerances are exceeded.

If the 3.1 kHz filter has a "slanting" pass band, the 40 MHz crystal band-pass filter must also
be considered during troubleshooting.

A signal can be fed directly into 22 St 1 to check the IF selective amplifier ((15) Page 1).

ATl gain settings Vi = 0, ..., 80 dB can be checked with the MONEX. The procedure is de-
scribed in 7.8.11.2. This presupposes correct functioning of the downstream IF wideband ampli-

fier, which couples out the IF signal at jack [35] ((15) Page 2).

5 IF WIDEBAND AMPLIFIER, RECTIFIER

The IF wideband amplifier ((15) Page 2) has a fixed gain of 11 dB.

In selective measurements, the 10 kHz IF signal is amplified and fed to the rectifier and Jack
[35], the 50 Hz ... 10 MHz signal supplied by the pre-amplifier being used for wideband measure-
ments.

The 10 kHz IF signal is passed to the amplifier input by 15 T 101, the wideband signal by

rel 102.

The DC operating point of 15 IC 105 is set to approx. 5.5 V by the voltage divider R 115

R 116. This voltage must also be measured at IC 105 Pins 1, 8 and 14. 5

The reference potential of the operational amplifier (centre voltage) is determined by G1 101,
Gl 102 and sets IC 105 Pin 8 to approx. 5.4 V.

The frequency response of the IF amplifier is best.checked and/or aligned in the manner de-
scribed in 7.8.11.3. This ensures that the instrument is correctly aligned for wideband

measurements.
The rectifier ((15) Page 2) operates at 10 kHz for selective measurement, the applied signal
frequency being rectified for wideband measurement.

A functional description can be found in Section 9.2.15.

The linearity of the rectifier can easily be checked by a 20 dB level jump at the instrument in-
put. To do so, set the 0 dB display in ANALOG mode to wideband and measure the voltage at

15 TP 12. If the input level is reduced by 20 dB, the voltage at 15 TP 12 must drop to 1/10 of
the value previously displayed.

Checking the frequency response:

Using the PS-19/Z = 75 Q, externally controlled by the SPM-19, feed Z = 75 Q into the test in-
put. Set the UUT to wideband, analog. Measure at jack [35] with SPM-19. The frequency re-
sponse of the rectifier is OK if the frequency response measured at [35] corresponds to the dis-
play on the instrument of the UUT (1 dB scale). (This presupposes correct functioning of the DC

evaluation circuit).



7.5.6 DC EVALUATION CIRCUIT [955-d]

Circuit diagram 15, Page 3

7.5.6.1 Tools required - General information

Tools required:
Generator with 0 dB output level and possibility for varying the output level in both mB and
1 dB increments (the PS-15 is highly suitable for this purpose).

MONEX with adapter board for SPM-15

If the instrumént is warking properly, a level of 0 dB/75 Q is applied to the UUT and the UUT
then set to a defined state with the aid of the standard set-up. Section 7.5.6.2 must then al-
ways be worked through next.
If the fault is known and included in the list below, the search can be continued at the Section
= stated; otherwise, work through all Sections, starting with Section 7.5.6.2.
. The DC amplifier must be re-aligned after completing the repair.
o If the digital section is not working properly, start with Section 7.4 Control section.

3 Fault: Continue with:
Level present at 15 TP 10, but not displayed 7.5.6.2 - 7.5.6.10
1 dB scale cannot be switched on 7.5.6.9
1 dB increments displayed incorrectly in scale range 7.5.6.7
20 dB scale cannot be switched on 7.5.6.8
Analog displays functioning correctly, 7.5.6.6, 7.5.6.7, 7.5.6.10
but DGTL not working properly
Instrument does not switch off for DGTL 7.5.6.11
Noise is displayed correctly in analog mode, 7.5.6.5 = 7.5.6.7, 7.5.6.10
but cannot be measured in DGTL mode

7.5.6.2 First step on DC evaluation circuit

‘ Measure -12 V at Pt. R298/C210. Required value -12 V + 100 mV

Measure +12 V at Pt. R287/C206. Required value +12 V + 100 mv

Measure +5 V at Pt. R296/C208. Required value +5 V + 50 mV

Measure ~0,6 V at Pt. R293/cathode G1208. Required value -0.6 V + 100 mV

Voltages OK?

Yes No

Check power supply

Change input levels at TP 12 until 5.7 V + 2 mV at TP 12
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Setting possible?

Yes No

Measure voltages from bridge a-b. Required value 4.5 V - 5.5 V

Voltage 0K?

Yes No

Check amplifier I1C 201 Recommence troubleshooting
in pre-amplifier

7.5.6.3 Check calibration controller

Check cali<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>