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SAFETY INSTRUCTIONS 1-1

1.1

1.2

1.3

1.4

SAFETY INSTRUCTIONS

Read these pages carefully before installation and use of the instrument.

INTRODUCTION

The following paragraphs contain information, cautions and warnings which must be followed to
ensure safe operation and to keep the instrument in a safe condition.

WARNING: Servicing described in this manual is to be done only by qualified service

personnel. To avoid electric shock, do not service the instrument unless you are
qualified to do so.

SAFETY PRECAUTIONS

For the correct and safe use of this instrument it is essential that both operating and servicing
personnel follow generally accepted safety procedures in addition to the safety precautions specifiad
in this manual.

Specific warning and caution statements, where they apply, will be found throughout the manual.
Where necessary, the warning and caution statements and/or symbols are marked on the apparatus.

CAUTION AND WARNING STATEMENTS

CAUTION: Is used to indicate correct operating or maintentance procedures in order to
prevent damage to or destruction of the equipment or other property.

WARNING: Calls attention to a potential danger that requires correct procedures or
practices in order to prevent personal injury.

SYMBOLS

Live part (black/yellow)

High voltage terminal = 1000 V (red)

Attention refer to the manual;

This symbol is to indicate that information about usage of a feature is contained in
the manual.

Pratective ground terminal (black)

Static sensitive components (black/yellow)

>G>~



SAFETY INSTRUCTIONS

1.6

IMPAIRED SAFETY-PROTECTION

Whenever it is likely that safety has been impaired, the instrument must be turned off and
disconnected from line power. The matter should then be referred to qualified technicians. Safety
protection is likely to be impaired if, for example, the instrument fails to perform the intended
measurements or shows visible damage.

GENERAL SAFETY INFORMATION

WARNING: Removing the instrument cover or removing parts, except those to which
access can be gained by hand, is likely to expose live parts and accessible
terminals which can be dangerous to live.

The instrument shall be disconnected from all voltage sources before it is opened.

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

WARNING: Any interruption of the protective ground conductor inside or outside the
instrument, or disconnection of the protective ground terminal, is likely to make
the instrument dangerous. Intentional interruption is prohibited.

Components which are important for the safety of the instrument may only be replaced by
components obtained through your local FLUKE/PHILIPS arganisation. (See also section 9).

After repair and maintenance in the primary circuit, safety inspection and tests, as mentioned in
section 9 have to be performed.



2 CHARACTERISTICS 2.1

2 CHARACTERISTICS

A. Performance Characteristics

- Properties expressed in numerical values with tolerances, ranges, or limits stated, are
guaranteed by the manufacturer.
Properties expressed in numerical values without tolerances, ranges, or limits stated, represent
the characteristics of an average instrument.
This specification is valid if the femperature has not changed more than +or - 5°C since the last AUTO
CAL, the probe is of the same type as delivered with the instrument, and if the average factor is 8.
For definitions of terms, reference is made to IEC Publication 351-1, 359.

B. Safety Characteristics

This instrument has been designed and tested in accordance with IEC Publication 348, Safety
Requirements for Electronic Measuring Apparatus, and has been supplied in a safe condition. This
manual contains information and wamings which must be followed by the user to ensure safe operation
and 1o keep the instrument in safe condition. The instrument has been designed for indoor use. It may
occasionally be subjected to temperatures between +5 °C and 10 °C without degradation of its safety.

C. General Characteristics

- Owverall dimensions:

= Height (without feet) : 139 mm ( 5.5 in)
*  Width (without handle) : 341 mm (13.5 in)
* Length (without handle and front cover) : 481 mm (19 in)

139 mm

Figure 2.1 Dimensions

- Woeight 95kg (19.7 Ib)

- Operafting positions:
a) Horizontally on bottom fesat
b) Vertically on rear feet
¢) On the carrying handle in three sloping positions

Note: All items that refer specifically to only one mode (analog or digital) are identified in the
leftmost column with an 'A"ora "0



2 CHARACTERISTICS

2.1

2141

2.1.2

213

214

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION -
VERTICAL
Channels
CHANNELS CH1; CH2; Form a channel set
CH3; CH4 Form a channel set

Deflection Modes (Analog Only)

MODES

Chopped mode:
Chopped freq.

Bandwidth

FREQUENCY RESPOMNSE
Lower transition point of
BW input coupling in AC pos

PM3392 and PM3394
Upper transition point of BW
(Ambient & to 40 °C)
(Ambient 0 to 50 °C)

PM3382 and PM3384
Upper transition point of BW
(Ambient 5 to 40 °C)
{Ambient 0 to 50 °C)

BANDWIDTH LIMITER
Upper transition point of BW

Note 1:

Attenuator

CH1 and CH2
(PM3382/PM3392) steps

CH3 and CH4
(PM3382/PM3392) steps

CH1 to CH4
(PM3384/PM3394) steps

Variable gain mode

CH1, CH2, CH3, CH4
CH1 + CH2
CH3 + CH4

Alternate
Chopped

1 MHz

<10 Hz

=200 MHz
=175 MHz

BW = bandwidth
=100 MHz
=90 MHz

20 MHz

2 mV/div to 5\V/div

0.1V/div, 0.5V/div

2 mVidiv to 5V/div

2 mV/idiv to 12.5V/div

CH2 and CH4 can be inverted to
allow -CH2 or -CH4

CH2 can be inverted to allow
CH1 - CH2

CH4 can be inverled to allow
CH3 - CH4

Al BNC

BW = bandwidth

BW = bandwidth
See Note 1
See Note 1

With external 502
With external 5002 -

BW = bandwidth

PM3394 CHT through CH4 in 50() position at BNC. PM3392 CH1 and CH2 in 5(X1
position at BNC and CH3 and CH4 at probe lip.

In a 1-2-5 sequence

In a 1-2-5 sequence

Continuously variable —



2 CHARACTERISTICS

2.1.5

2.16

21.7

2.1.8

2.1.9

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION
Input Characteristics
INPUT CONNECTOR BNC See Note 1
INPFUT IMPEDANCE Measured at freq.
(in 1 M22 pos.) <1MHz
R parallel-value 1 MO
- tolerance +19%
C parallel-value 25 pF
- tolerance 12 pF
INPUT INPEDANCE PM3392 only CHA
{in 5002 pos.) and CH2
PM3394 all channels
R parallel value 5002
- lolerance +1 %
VSWR (typical) 1.5:1 See Note 2

Nate 1:  BNC with Probe Readoul pin which causes the instrument fo change V/div indication,
input impedance, and attenuator setling according to the probe (when equiped with a

probe indicator).

Note 2:  Measured up to 200 MHz inpul frequency; in de and ac coupling of input.

Coupling
COUPLING

de, ac, ground

See Note 1

Note 1:  In GND position: channel disconnected from input, and connected fo ground, BNC open
{when not in 500 position). The GND coupling is not available for channel CH3 and CH4
in PM3382 and PM 3392,

Dynamic Range

DYMNAMIC BANGE
Up to 25 MHz
PM3382/PM3384
Up to 50 MHz
PM3392/PM3394
Up to 100 MHz
PM3382/PM3384
Up to 200 MHz
PM3392/PM3394

Position Range

POSITION RANGE

Trace Separation

TRACE SEPARATION
Min. range

+12 div
+12 div
+4 div

4 div

8 div

+or -2 4 div

Symmetrical
Symmetrical
Symmetrical

Symmetrical

Symmetrical

MTE and DTB

MTB fixed, DTB shifts
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CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION -
2.1.10 Input Voltage Limits
INPUT VOLTAGE LIMITS See MNole 1
In high Z position + 400V See Note 2
(de + ac peak) de
In 5082 position + 5V
ac rms 5V See Note 3
ac peak + 50V See Note 3
Note 1: The instrument should be properly grounded through the protective ground conductor of
the power cord,
Note 2:  Up to 10 KHz; >10 kHz see figure 2.2
Note 3:  Maximum of 50 mJ during any 100 ms interval.
MAX. INPUIT
400
200
100
50
20
10
ik 10M 1 a0
FREQUENGY (Hz)
Figure 2.2 Max. input voltage versus frequency
2.1.11 Step Response
5 Divisions Pulse In 5042 Input Impedance
STEP RESPONSE See Note 1
Note 1:  Calculated from the formula: Rise lime = 0.35 / Bandwidth and is measured over the
cenfral & divisions {vertical)
2.1.12 Signal Delay

A: VISUAL SIGNAL DELAY 15 ns

DELAY BETWEEN

CHAMMNELS

CH1 and CH2 <250 ps
CH3 and CH4 =250 ps
CH1.... CH4 =250 ps

Any two channels =500 ps

4 channel instruments
2+2 channel instruments
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2.1.13

CHARACTERISTICS

SPECIFICATION

ADDITIONAL INFORMATION

Vertical Accuracies

ACCURACY
deflection factor
A: Gain error (dc)

D:  Additional gain error(dc)
A Non-linearity
O:  Digital non-linearity

MAX. BASELINE
INSTABILITY
Jump (all between
steps, var, and N/
Dirift

Temperature
coefficient

CHANNEL ISOLATION

Of deselected

channels at 10 MHz

Of deselected channels

at upper transition point
Between selected channels

+#1.3%

0.7 %
=2 %

=4.5 %

0.2 divor1mv
0.1 divh

0.03 div/K

100:1

&50:1
50:1

Note 1:  Add 1.5% for variable gain mode.

Over central 6 divisions
See Mote 1

See Note 2
See Note 2

See Note 2

Whichever is greater
{after autocal)

See Note 3

See Note 4
See Note 5

Note 2: 2 division conter screen signal with a frequency of 50 kHz, shiffed within graticule area.

Note 3: At 10 MHz; input to deselected channel equivalent fo 8 divisions or less.

Note 4: PM3392/3394 al 200 MHz; PM3382/3384 at 100MH:z; channels equal Vidiv setting. input

to deselected channels equivalent to § divisions,

Note 5:  PM3392/3394 at 200 MHz; PM3382/3384 at 100MHz; channeis with equal V/division
setlings: input to either channel 6 div. PM3332/3394 max. input amplitude 3Vpp.
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2.241

2.2.2

2.2.3

2 CHARACTERISTICS

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION -
TIMEBASE
Timebase (modes)
TIMEBASE MODES MTB only MTB= Main Timebase
MTE and DTB Alternating TB-mode
CTE only DTB = Delayed Timebase
MTE frigger modes AUTO Free run after 100 ms
TRIGGERED
SINGLE SHOT
SINGLE SCAN
DTB trigger modes DTB starts Starts after delay time
DTB triggered Starts on first trigger

Timebase Settings (Analog Mode Only)

MTB

PM3392/PM3394

Settings 0.5s/div to 20 ns/div See Note 1
PM3382/PM3384

Settings 0.5s/div to 50 ns/div See Note 1

PM3392/PM 3394

Variable Time/Div range 1.25s/div to 20 ns/div MTB continuously variable
PM3382/PM3384

Variable Time/Div range 1.25s/div to 50 ns/div MTB continously variable
OTE

PM3392/PM3384 0.5 ms/div to See Note 1

Settings 20 ns/div Sea Note 3
PM3382/PM3384 0.5 ms/div to See Note 1

Settings 50 ns/div Sea Mote 3

TIMEBASE

MAGHNIFICATION 10x See Note 2

Note 1:  Ina 1-2-5 sequence. By means of the timebase magnifier (x10) the range is extended to

2 ns/div (PM3392/94) or Sns/div (PM3382/84).

after delay time

Note 2:  Expands the normal time/div by 10 times (MTB and DTE)

Note 3:  The DTE sweep speed is higher or equal to MTB time/div setting.

DTB Delay (Analog Mode Only)

DELAY TIME
Position range

Resclution

2nsto4.9s
0.1 div to 9.9 div
1: 40000
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2.24

2.25

CHARACTERISTICS

SPECIFICATION

ADDITIONAL INFORMATION

Timebase Settings (Digital Mode Only)

MTE Settings
REAL TIME SAMPLING

ROLL

RANDOM SAMPLING
PM3392/94
PM3382/84

DTB Settings

STARTS
REAL TIME SAMPLING

RANDOM SAMPLING
only for MTE

FM3392/94

PM3382/84

TRIGGERED
REAL TIME SAMPLING

RANDOM SAMPLING
PM3392/94

200s/div to 250 ns/div
200s/div to 200 ms/div

200 ns/div to 2 ns/div
200 ns/div to 5 ns/div

0.5 ms/div to 250 ns/div
0.5 ma/div to 0.001x
MTE setting

200 psidiv to 2 ns/div

200 nsfdiv to 2 ns/div
200 nsfdiv to 0.001x
MTB setting

200 ns/div to 5 ns/div
200 ns/div to 0.001x
MTE setting

0.5 ms/div to 250 ns/div

200 ns/div to 20 ns/div

Note 1: Ina 1-2-5 sequence 250 ns.

Note 2:  Ina 1-2-5 sequence.

See MNote 1 and 4

See Note 2

See Mote 2
See Mole 2

See Mote 5
Whichewver is greater

See Mote 1 and 3

Whichever is greater

See Mote 2 and 3
Whichever iz greater

See Mote 2 and 3

See Mote 1 and 3

See Mote 2 and 3

Note 3:  The DTB sweep speed is higher or equal to MTB time/div. setting.

Note 4:  In DTB: 500 ms/div to 250 ns/div.

Note 5:  DTB is only possible with normal acquisition length.

Note 6 Triggered DTB is not possible in combination with tv, logic or event delay Irigger mode.

Timebase Delay (Digital Mode Only)

TIME DELAY

TRIGGER POSITION
Acquisition length normal
Acquisition length max.

DELAY
Resolution

EVENTS DELAY
Range

-10 to 0 div
-160 to 0 div

0 to 1000 div
steps of 0.02 div

110 16384

pretrigger
prefrigger

postirigger
sample distance

See event counter
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2.2.9
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2 CHARACTERISTICS

CHARACTERISTICS

SPECIFICATION

ADDITIOMAL INFORMATION

DTB Delay (Digital Mode Only)

TRIGGERED
DELAY TIME
Position range
Resolution

STARTS
DELAY TIME
Pasition range
Resolution

2nsto4.9s
0.1 div to 9.9 div
1 : 40000

0 to 10 div of MTE setting

0 div to 10 div
1: 40000

Analog Timebase Accuracies

Unmagnified:

Magnified:
Up to 10 ns div

In Bns/div and 2ns/div

+(1.3% of reading
+0.5% of central 8 div)

£ (1.3% of reading
+1.0% of central 8 div)

+(1.8% of reading
+1.5% of central 8 div)

Mate 1:  Add 1% of reading in variable mode.

Naote 2: Valid over ceniral unmagnified 8 divisions,

Delaytime Accuracy (Analog Mode)

MTB in 20 ps/div
DTB in 2 ps/div

+ (0.8% of reading
+0.3% of central
8 div + 4 ns)

Nole 1: add 1% of reading in variable mode.

DTB Jitter In Starts (Analog Mode)

Jitter

1 part of 25000

Timebase Accuraries (Digital Mode)

MTE, DTE

Real time modes
DTB in 2 pus/div
up lo memory

Equivalent mode

up to memory

+ (0.8% of reading
+ 0.5% of central 8 div)
+ 0.010%

+ {1.3% of reading
+ 0.5% of central 8 div)
+0.5%

DTB Jitter In Starts (Digital Mode)

Jitter

120 ps

See Note 1

See Note 2
See Mote 1

See Note 1

See MNote 1
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2.212

2.3

2.3.1

2.3.2

23.3

CHARACTERISTICS SPECIFICATION ADDITIOMAL INFORMATIOM

External Horizontal Deflection

This paragraph is valid only for the analog mode. In the digital mode X versus Y is defined as a display
mode.

DEFLECTION SOURCES Line and CH1 to CH4

LINE DEFLECTION

Deflection 6 +1.7 div Between 49 and 61 Hz
amplitude at 220 volts
CHANMEL DEFLECTION Refer to VERTICAL
Error limit 5% Over central 6 divisions
Linearity error limit +2% See Note 1

Dynamic range up

to 100 kHz 20 div

up to 2 MHz 10 div

POSITION RANGE +5 div

FREQUENCY RESPONSE

Upper transition point 2 MHz

MAX. PHASE

DIFFERENCE Between

harizantal and verical o Up to 100 kHz

Nole 1. 2 diwb0kHz center screen signal shifted within central 8 divisions.

TRIGGERING

Source

SOURCE (5) CH1 to CH4

MTB triggering Line

SOURCE(S)

DTE triggering CH1 to CH4

Modes

MODES MTB EDGE

triggering ™
D:PATTERN Enter/exit pattem plus

timed pattern

D:STATE
D:GLITCH

MODES DTB triggering EDGE

TV Systems

TV systems T See Note 1
HDTV See Note 1

MNote 1:  Line selection possible in field1and field2.
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CHARACTERISTICS

SPECIFICATION

2 CHARACTERISTICS

ADDITIONAL INFORMATION

Coupling

EANDWIDTH EDGE
TRIGGER MTB

Lower transition point of BW

Trigger coupling:
DC

AC

LF-reject
HF-reject

Upper transition point of BW
Trigger coupling:
DC

AC
LF-reject
HF-reject

BANDWIDTH EDGE
TRIGGER DTB

Lower transition point of BW
Trigger coupling:
Dc

AC
LF-reject
HF-reject

Upper transition point of BW
Trigger coupling:
DC

AC
LF-reject
HF-reject

Sensitivity

EDGE TRIGGER SENSITIVITY
MTE and DTE of
PM3392/PM3394

de to 100 MHz

dc to 200 MHz

dc to 300 MHz

EDGE TRIGGER SENSITIVITY
MTB and DTB of
PM3382/PM3384

dc to 50 MHz

dec to 100 MHz

de to 200 MHz

dec

10 Hz
30 kHz
de

)

)See sansitivity
)

30 kHz

10 Hz
30 kHz
de

)

}See sensilivity

)
30 kHz

0.6 div
1.2 div
2.0 div

0.6 div
1.2 div
2.0 div

Vertical coupling in DC
BW = Bandwidth

BW = Bandwidth

Vertical coupling in DC
BW = bandwidth

BW = bandwidth

See Notes 1,3 and 4

See MNote 2
See Notes 1,3 and 4

See Note 2
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2.3.7

CHARACTERISTICS SPECIFICATION ADDITIOMAL INFORMATION
TV TRIGGER SENSITIVITY

(ampl. of sync. pulse) 0.7 div See Mote 1
TRIGGER SENSITIVITY

D: PATTERN/STATE See Note 1.4
PM3392/PM3394

rectangular pulses

tz10ns 1.0 div See Mote 5
tz2ns 2.0 div

PM3I3B2PM3384

rectangular pulses

t=20ns 1.0 div See Note 5
t=4ns 2.0 div

Note 1: Al figures are valid for an ambient lemperature range of 5 to 40°C, add 20% for ambient

0 to 50°C.

Note 2: Measured with a 2 divisions center screen signal.

Note 3 In noise frigger multiply stated value by 2

Note 4:  In 2...5 mVidiv muitiply stated value by 2.

Note 5:  Duty cycle 50%.

Slope
Slope selection edge

D: Dual slope

+ Qr -

Up to full vertical bandwith

Note 1:  In TV-triggering positive/negative video.

Note 2:  Only in single shot, real time mode.

Level

LEVEL CONTROL
RANGE MTB EDGE
Lnless:

In level pleak)p(eak)
™

D: PATTERN, STATE
and GLITCH

LEVEL CONTROL
RANGE DTBE EDGE

48 div

Fixed

+5 div

18 div

MTB and DTB
See Note 1
Sea note 2

See MNote 1

Note 1:  The control range of the trigger level is related to the peak-peak value and duty cycle of

the trigger signal.
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CHARACTERISTICS SPECIFICATION ADDITIOMNAL INFORMATION

2.3.8 Logic Triggering Timing (Digital Mode Only)

PATTERMN/GLITCH
DETECTION
Max. pattern rate 150 MHz
Min. present time
PM33%4/92 2ns Pulse amplitude =2 div
PM3384/82 4 ns Pulzge amplitude =2 div
range t, 20 ns, 30 ns, 40 ns,
50 ns o 0.16s See note 1
range t. 20 ns, 40 ns,
50 ns, 60 ns to 0.163 See note 1
accuracy t; t, +5ns
STATE DETECTIOM
Max. state rate 150 MHz
Min. setup time 2.5ns Pattern to clock
Min, hald time 2.5ns Pattern to clock

Note 1:  Timing behavior around t; and t..
Pattern valid time:

L t,+10ns t-10ns
- not triggered

* : undefined
T: triggered

2.3.9 Trigger Accuracies

TRIGGER LEVEL

Agccuracy edge =0.2 div At 1 MHz input signal

D:  Accuracy logic =0.4 div At 1 MHz input signal

Trigger gap edge 0.4 div At 1 MHz input signal in noise
trigger multiply by 2

FALSE TRIGGERS 1:100000 See Note 1

Nole 1:  These values are not tested in production and are based on theoretical estimates and
laboratory tests.
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2.4

2.5

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION
EVENT COUNTER
Event delay
EDGE 1 to 16384 See Note 1
TV line 1ton See MNotes 1 and 2
Event enable source CH1 to CH4
Line
Logic
Event clock CH1 to CH4
Event clock mode Edge
Event clock slope selection +0r-
Event clock coupling AC, DC
Event clock sensitivity
DC to 50 MHz 0.5 div
Event clock level 8 div
Max. count frequency 50 MHz typical valua

Note 1:  In DSO mode, Iriggered DTE in combination with Event is not possible

Note 2:  nis equal to maximum lines of TV system

HOLD-OFF

HOLD OFF SETTING
A Minimum

A Maximum

Minimum

D:
D:  Maximum

2 us or 3 divisions
of MTB setting

25 or 20 divisions
of MTB setting

4 ms

20 divisions of
MTE setting

Whichever is greater

Whichewver is smaller
See Note 1

MNote 1:  For tolal hold off fime, the process fime must be included. See also ACQUISITION TIME.
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2.6

2.6.1

26.2

CHARACTERISTICS SPECIFICATION ADDITIOMNAL INFORMATION
PROCESSING
Preprocessing
PREPROCESSING
FUMCTIONS See Note 1
Invert CHZ; CH4
Add CH1+CH2; CH3+CH4;
See Note 2
Subtract CH1-CH2; CH3-CH4;
See Note 2
D Peak detection
D Average See Note 3
D: Envelope
Note 1:  These functions are performed before the acquisition data is stored in the acquisition
registers.
Note 2: Dynamic range in digital mode =5 div.
Note 3:  Average factor 2 to 4096 in power of 2 sequence,

Register Processing (Digital Mode)

REGISTER PROCESSING

FUNCTION
Add
Sub
Mul
Filter
MNote 1:

Note 2:

See Note 1

Sea Note 2

See Note 2

See Note 2

LF filter with adjustable
-3dB point

There may be run two processes simultaneously. The acquisition registers can also be
used as source registers. The result from process one will be stored in memory one. The

result from process two will be stored in memory two,

The source can be any trace from any register excepl the resull register. The result can

be scaled.
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2.7

2.8

2.8.1

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION

TRACE MEASUREMENTS (DIGITAL MODE)

TRACE MEASUREMENTS

FUNCTIONS See Mote 1
Haorizontal Frequency
Period
Fulse width
Rise / fall
Vertical {(with or without offset) Mean
RMS
Maximum
Minimum
Peak/peak
Low
High
Overshoot
Preshoot
Duty cycle
Delay
Note 1:  These measurements can be performed on traces stored in the acquisition and memory
registers.
CURSORS
Cursor Control
NUMBER OF CURSORS 4
CURSOR RELATIOM Screen Free
D: Trace Follows the trace
CURSOR MODES Time
Amplitude
Both Only screen cursor
Amplitude cursor modes Absolute
Ratio See Note 1
Time cursor modes Absolute
Ratio See Mote 1

Note 1:  The ratio range is 0% to 999% where 100% corresponds lo the value in the cursor read
out al the moment that the "AT=100%" butlon is pressed.
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2.8.2

2.8.3

284

CHARACTERISTICS

SPECIFICATION

ADDITIONAL INFORMATION

Cursor Readouts

CURSOR READOUTS

READOUT RESOLUTION

dy

dT

V to GMND
1dT

3 digits

See Mote 1

See Mote 1

Note 1: Inthe "MTB + DTB timebase" and "DTB", all waveform operations and measurements are
performed on the DTE traces.

Cursor Accuracies ( Analog Mode)

Voltage measurements
Manual

Time measurements
Unmagpnified timebase

Magnified timebase
up to 10 na/div

Magnified timebase in
5 ns/div and 2 ns/div

MNote 1

+1% of FULL SCALE

Note 2

+1% of FULL SCALE

+1.4% of FULL SCALE

+2 2% of FULL SCALE

Note 1: Measured with 1 kHz square wave within central & div

Note 2: within central 8 div,

Cursor Accuracies (Digital Mode)

ERROR LIMIT VERTICAL

ERROR LIMIT HORIZONTAL

See vertical accuracy

See horizontal accuracy
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2.9.1

2.9.2
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294

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION
DIGITAL ACQUISITION
Modes
MODES
Select one: Recurrent
Single shot/scan
Rall Stop on trigger continuous
Sample Rate
Heal time Max. Sample 500 ns/div to 200s/div
rate 200Ms/s See Note 1
Equivalent time Random sampling 2 nsfdiv to 0.2 ps/div

Note 1. Sampling rate depends on time/division setting.

Multiplexed Channels

This instrument has 4 channels, which are configured as 2 + 2. This implies, that the channels CH1
and CH2 are multiplexed with the channels CH3 and CH4 to share the same dual channel digitizer.

Multiplexed channels
(CH1 and CH2) or

{CH3 and CH4) simultaneously See Mote 1
Any other combination

for timebase settings

200s/div to 10 ps/div CHOPPED See Note 2
5 us/div to 2 ns/div ALTERNATED

Max, Chop freq. 5 MHz

Mote 1: At 250 ns/div each of the four channels is acquired in alternated mode.

Mate 2: When peak delection is activated the multiplexing is in alternated mode.

Trace Memory

This digitizer has a total acquisition memory size of 8K bytes. To apply this memory as efficiently as
possible, it is shared by all channels connected to it. The following section summarizes the eflects:

Record length normal

1 to 4 channels selected 512 samples/channel

Record length "Max’

1 to 4 channels 2K samples/channel See Note 1
1 of 4 channels 8K samples

Display 501 samples/trace

Note 1:  When peak detection or envelope is activated, all "max” record length figures have 1o be
divided by 2 because samples are stored as peak/peak combinaltions,
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2.9.6

2.9.7

298

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION

Acquisition Time

The process time between acquisitions depends from the selected settings and the selected
processing. Therefore it is not possible to catch the process time between acquisitions in a formula.
The next table gives an indication of the performance of the processing capabilities.

Process time between

acquisitions 500 na/div Sea Note 1

one channel no trigger delay Holdoff is min and no processes
acquisition length = 512 6 ms or measurements are active
500 ns/div

two channel no trigger delay Holdoff is min and no other
acquisition length = 512 processes or measurements
average = 8 16 ms are active

Equivalent time See Note 2

Timebase:

- at 2 ns/div 2s

- at 0.2 psidiv 100 ms

Note 1:  Time required to fill the acquisition record at the sampling rate corresponding with the
selecled limebase selting is not included.

Note 2: After the specified time, there is a 99% probability of all sample positions being updated
to the new acquisition. Trigger frequency >2 kHz. These values are nof tested in
production and are based on theoretical estimates and laboratory tests.

Resolution
ACQUISITION RESOLUTION 8 bits over 10.24 divisions
Registers
NUMBER OF REGISTERS Including current acquisition
Acquisition length: One set contains:
- Marmal 9 sets Four traces
- Max:  -4x2k 3 sets Four traces
-2xdk Two traces
~1xBk One trace
WORD LENGTH 16 bits

Register Manipulations

Clear The contents of the selected
ragister is set lo zero

Save The contents of the acquisition
register is stored in the selected
register

Copy The contents of a selected

regisier is stored in another
selected register

Recall The register can be made visible
on the display or can be
removed from the display
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2.10

2.1
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2.12.2

CHARACTERISTICS SPECIFICATION

ADDITIONAL INFORMATION

Digital Acquisition Accuracies

SAMPLING RATE ERROR #0.01%
TIME UNCERTAINTY

At double sampling rate +100ps
FRONT PANEL MEMORY
Memory size 10 fronts

X-tal

BLANKING OR Z-AXIS (ONLY FOR ANALOG TRACE)

Input connector BNC

Input impedance 10 ko2

Input eoupling dec

Max input voltage +10V

Input vollage unblank 0.5V or less
Input voltage blanked + 2.4V or more
Response time 80 ns

See Note 1
See Note 1
Rise time 2 ns

Note 1:  Half tones are possible at input voltages between +0.8V and +2.4 V.

Bianking has only effect on the frace in analog mode.

DISPLAY

CRT

CRT

Deflection Electrostatic
Dimensions (hxw) 80 mm x 100 mm
Phospor

Standard Green GH (P31)
GRATICULE Fixed

Y-AXIS

ORTHOGONALITY 90°+0.5°
ACCELERATING

VOLTAGE 16.5 kV

Writing spead =1.8cmins
TRACE ROTATION

Min. range 10+#

Min. overrange 2¢

TRACE DISTORTION

At center of screen <(.3 mm
Else <1.0 mm
Modes

PRESENTATION MODES Y versus T

Y versus X

Vector
8 x 10 divisions

Screwdriver adjusiment
External field <0.1 mT

Deviation from straight
line inside 6 x B div
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. 2 CHARACTERISTICS
CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION
Vertical Display Manipulations (Digital Mode)

Linear Linear interpolations between

) measured dots

Sine Sine like interpolation between
measured dots

Vertical magnify 2.4 8 16, 32

Windows 1,2, 4 Each trace has his own place on
the screen max. 1 traces

Recall trace Each trace can be made visible
on the screen or can be
ramaved from the screen. Note 1

Vertical position = B div Each trace can be moved over 8
divisions

Max. displayable

fraces on screen 8 See Note 1

Note 1: Al least one frace is visible.

Horizontal Display Manipulations (Digital Mode)

TIMEBASE MAGHNIFICATION 2.4,8, 16, 32 See Nole 1

Note 1:  For acquisition depth greater than 512 byle it is possible to make the magnification factor
less than one (compress mode) o display the complete trace on the screen.

EXTERNAL INTERFACES
Calibrator

WAVEFORM

Shape square wave

INTERNAL IMPEDANCE

Value 12000

OUTPUT VOLTAGE

Feak-peak value G000 mV See Note 1
Tolerance 1%

QUTPUT CURRENT

Peak-peak value 0.5 mA See Note 2
FREQUENCY

Value 2kHz

Tolerance +20%

Note 1:  Positive going with respect to ground, Open voltage (halves when terminated with
120082).

Note 2: When output short circuited (halves when terminated with 12002).
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CHARACTERISTICS

SPECIFICATION

ADDITIONAL INFORMATION

Standard external interface

TYPE OF INTERFACE

FPINMNING PIN

D=l d LM =

TRANSMISSION MODES

HANDSHAKE
Hardware

Software

BAUDRATE

NUMBER OF STOP BITS
PARITY

CHARACTER LENGTH

ERROR RESPONSE

ELECTRICAL TXD and RXD
Spacing "0"
Marking "1*

RTS,CTS,DSR and DTR
ON
OFF

Current output

Impedance
Output
Input

RS 232-C

o NAME

I RXD

O TXD

0 DTR

= GND

| DSR

o RTS

| CTS
Asynchronous
Full duplex
RTS/CTS and DSR/DTR
XOMNXOFF

75,110,150,300, 6800,
1200,2000, 2400,4800,
9600, 19200,38400

i

odd,even,or no

Tord

See CPL operating manual

300£2 £10%:
=3 kL} =Tk

CPL (compact programming

language) See operating guide

Not connected
Received data
Transmitted data
Data terminal ready
Signal ground

Data set ready
Request to send
Clear to send

Mot connected

Default: not active
See Nole 1
Default: not active
See Mote 1

Receiving and transmitting
Default: 1200
See MNote 1

Default: no parity
See Note 1

Default:8
See Note 1
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2.13.4

2.14

2.141

2.14.2

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION
Vaollage

Output =2-12V < 412V

Input = 25V < 425V

Connector Shielded 9 pole RAP male connector

according MIL-C-24308

Note 1:  Selectabele via UTIL- menu and CPL. When battery installed, same as last power-off
value.

Optional external interfaces

IEEE AMSI/IEEE 488.2 SCPI
See section 2.20.5

Printers and plotters support

PRINTERS HP-thinktjet
LQ1500
FXx80
HP-LASER

PLOTTERS HPGL
HP7440
HP7550
HP7475A,
HP7478A
PMB2T7Y
PMB278

AUTO SET & CALIBRATION

Auto Set

AUTO SET selects the proper channel, sets vertical deflection, timebase speed, intensity, and
triggering for an easy-to-read display of input signals, or the user programble AUTO SET items.

Calibration

CALIBRATION
FACILITIES Auto cal See Note 1

Note 1:  Calibrates verlical offset and gain, horizorntal offset and gain and sweegp time, trgger
offset and gain.
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2.15

2.15.1

2.15.2

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION

POWER SUPPLY AND BATTERY BACKUP

Power Supply
LINE VOLTAGE
ac (rms)
Operation 100V to 240V
Tolerance +10%
LINE FREQUENCY
Mominal 50 Hz to 400 Hz
Limits of operation 45 Hz to 440 Hz
LINE WAVEFORM
CHARACTERISTICS At nominal source voltage
Max. waveform
Deviation factor 10%
Crest factor 127t01.56
ALLOWABLE POWER
INTERTUPTION 20 ms See Note 1
POWER CONSUMPTION
Without options 115W
Max. power consumption 130w
POWER CORD
Length 2.1m (B2.7 in)
Power plug Mat.version

Note 1: Al the lowes! allowable source vollage. After this time the oscilloscope data is saved
before the instrument goes down, and an automatic power-on sequence siarts after
restoration of the power source voltage.

Battery Backup

DATA AND SETTINGS

RETENTION See Note 1
Retention time 2 years

Batteries:

Recommended type LR & See Mote 2
Quantity 2

Temperature range 0.4+70°C See Note 3

Note 1. When instrument is switched off or during power failure.

Note 2:  According to IEC 285 {=Alkaline Manganese Penlight Batlery), e.g. PHILIPS LRE (9929
000 20734).

Note 3: At -40 to 0 °C, seltings retention is uncertain. It is advised to remove balleries from
instrument when it is stored during longer periods (=24 hours) below -30°C or above
E0°C. UNDER NO CIRCUMSTANCES SHOULD BATTERIES BE LEFT IN THE
INSTRUMENT AT TEMFPERATLJRES BEYOND THE RATED RANGE OF THE BATTERY

SPECIFICATION
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2.16

2.17

2171

2.17.2

CHARACTERISTICS

SPECIFICATION

ADDITIONAL INFORMATION

MECHANICAL CHARACTERISTICS

PORTABLE VERSION
Dimensions:

Length

Width

Height

Weight:
Instrument

COOLING

ENVIRONMENTAL CHARACTERISTICS

General

481 mm (19 in)

341 mm (13,5 in)

139 mm | 5,5 in)

9.5 kg (19,7 Ib)

Regulated
Forced air

Handles excluded
Add 5 mm (0.2 in) for cover
Add 65 mm (2.5 in) for handle

Add 50 mm (2 in) for handle

Add 8 mm (0.3 in) for feet

Mo air filter

The characteristics are valid only if instrument is checked in accordance with the official checking
procedure, Warm up and recovery time are in accordance with MIL-T 288000 par. 3.7.1.1.

The instrument meets the environmental requirements of MIL-T-28B00D Type Il Class 3, Style D,
Color R {unless specified otherwise),

Environmental

TEMPERATURE
Oparating:
min.low temp.
max.high temp.

MNonoperating (storage):

min. low temp.
max. high temp.

MAX. HUMIDITY
Operating and Non
operating (storage)

MAX. ALTITUDE
Operating
Monoperating (storage)

VIBRATION
(OFPERATING)
Freq. ranges:

0°C
+50 “C

40 °C
+70°C

95%

4.6 km (15000 ft)
12 km (39000 ft)

SHzto 15 Hz
16 Hz to 25 Hz
26 Hz to 55H2

See Note 1

See Note 1

Relative humidity
nancondensing

See Note 2
See Note 3

See Note 4

g level at max. freq.:
0.7 at15Hz

1.3 at25 Hz
3ats55Hz
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2173

2.17.3.1

21732

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION
At each freq.range:
Cycling time 15 min
Resonance search 5 min
Resonance dwell 10 min See Mote 5
Note 1:  In accordance with MIL-T-288000 par. 3.7.2.1.1. (FIGURE 2).
Note 2:  In accordance with MIL-T 288000 par. 3.7.3.
Note 3:  Maximum operating temperature derated to 3 °C for each km above sea level
Note 4:  In accordance with MIL-T-288000 par. 3.7.4.1.
Note 5: At each resonance frequency (or at 33 Hz if no resonance was found).
SHOCK (OPERATING) See Nole 6
Amount of shocks total 18
each axis 6 3 in each direction
Shock waveform half sinewave
Duration 6-3 ms
Peak acceleration 400 m/s*
BENCH HANDLING See Mote 7
Meets requirements of MIL-ST-810
method 516
procedure V
TRANSPORTATION Drop height 0.76m See Mote 9
SALT ATMOSPHERE
Structural parts See Note 8
MNote &: In accordance with MIL-T-288000 par. 3.7.5.1.
Nate 7: In accordance with MIL-T-28800D par. 3.7.5.3.
Note 8 In accordance with MIL-T-28800D par. 3.7.8.1.
Note 8:  Drop in shipping container on 8 corners, 12 edges, 6 surfaces.
EMI

Meets MIL-T 288000 Type Il Class 3 {Navy requirement, unless specified otherwisa).

Meets MIL-STD-416C as follows:

- Conducted Emissions Fart 2 CEO1 (Narrow band)
Part 4 CEO3
- Conducted Susceptibility  Part 2 cso
Part 5 Cs06 (Limited to 300V)
- Radiated Emissions Part 56 REO1
Part 2 REO2 (1 GHz max)
VDE requirements

The instrument meets the requirements of VDE 0871 Grenzwert-klasse B,
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2.18

2.19

2.20

2.20.1

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION

Additional EMI requirements

_Tha instrument is tested in accordance with IEC 351-1 par. 5.1.3.1. The maximum deflection factor
15 7 mm/mT (0.7 mm/gauss). This value measured with the instrument in a homogeneous field (in any
direction with respect to the instrument) with a flux intensity (peak to peak valug) of 1.42 mT (14.2
gauss) and of symmetrical sine wave form with a frequency of 45 Hz to 66 Hz.

SAFETY
MEETS
REQUIREMENTS OF IEC 348 Class | See Note 1
UL 1244 See Note 2
CSA C22.2 No231 See Note 2
VDE 0411 See Note 1
APPROVALS
(applied for) CSAC22.2 No231 -
MAX. X-RADIATION MIL-T-28800D
par. 3.9.34.a

Note 1:  Except for power cord, unless shipped with universal European power cord.

Note 2:  Except for power cord, unless shipped with North American power cord,

ACCESSORIES
PACKED WITH
INSTRUMENT
Signal input 2x10 M2 10:1 probe With readout (1.5 m)
Contrast filter Blue
Front cover Can be locked on instr.
Operating guide

Reference manual
OPTIONS & OPTIONAL VERSIONS

Options Line cord

LINE CORD Universal
European In accordance with VDE
MNorth American In accordance with CSA, UL
United Kingdom In accordance with BSI
Australian In accordance with SAA

Swiss In accordance with SAY
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2.20.2 Options digital versions

2.20.3

2.20.4

CHARACTERISTICS

SPECIFICATION

ADDITIONAL INFORMATION

EXTERNAL INTERFACES
INTERNAL EXTENSIONS

Options analog versions

EXTERMNAL INTERFACES

IEEE
EXTENDED
MEMORY
MATH+

Y-out, MTE gate,
DTB-gate, MTB sweep
IEEE

Specification optional outputs

Y SIGNAL QUT
Source

Coupling

Voltage:

into 1 MC2

with a tolerance of

into 5002

with a tolerance of
Freq. response
Installed in PM3392/94
Installed in PM3382/84
Dynamic range

MTB GATE QUT
Connector

Qutput impedance
Voltage:Timebase
not running
Timebase running

MTB SWEEP OUT
Connactor

Output impedance
Voltage:Timebase
not running
Timebase running
Error lirmit
Linearity error

DTB GATE OUT
Connector

Output impedance
Voltage:Timebase
not running
Timebase running

BNC
CH1
as CH1

20m\/div
+10%:
10m\/div
+10%
dcto...
200 MHz
100 MHz
+10 div

BNC
1 kil

0.2+0.2V
37 +£1.3V

EBNC
1 k&2

0.0+0.1V
0.33V/div
5%

3%

ENC
1 ki2

0.2+02V
3.7+1.3V

Factory installed only

Factory installed only
Factory installed only

Factory installed only
Factory installed only

Terminated with 5002

At 50 MHz
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2.20.5

CHARACTERISTICS

SPECIFICATION

ADDITIOMAL INFORMATION

Specification IEEE-OPTION

TYPE OF INTERFACE

INTERFACE REPERTORY
Source handshake
Acceptor handshake
Talker

Listener

Service request
Remote local
Parallel poll
Device clear
Device trigger
Controller

ELECTRICAL INTERFACE
Busdrivers

Connector

Pin 1 ... 4
Pin 13 .. 16
Pin 18 .. 23
Pin 24
Pin &
Pin &
Pin 7
PFin &
Pin 9
Fin 10
Pin 11
Pin 12
Pin 17

FUNCTION SELECTION

INTERFACE STATUS
INDICATOR

MNote 1: Talkerlistener

Note 2:  When battery installed, same as last power-off value.

ANSIIEEE 488.2

SH1
AHA
TS

SR1
RAL1
PFO
DC1
OT1
co

E2

Shielded

DIO1...DIO4
DIOs...DIO8
GND

Logic GND
EOI

Dav

NRFD
NDAC

IFC

SRQ

ATH

Shield

REN

Via UTIL-MENL

On screen

SCPI (see SCPI
programming manual}
See Note 1

Complete capability
Complete capability
Basic talker: yes
Serial poll ; yes

Talk only ; yes
Unaddress if MLA; yes
Basic listerner; yes
Listener only : yes
Unaddress if MTA: yes
Complete capability
Complete capability
Mo capability
Complete capability
Complate capability
Mo capability

Three state (true=0 to 0.8V,
false=2 to 5V)

Amphenal type
57FE-20240-205D35

Busaddress
Detault: 8
See Note 2
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2.20.6

CHARACTERISTICS SPECIFICATION ADDITIONAL INFORMATION

Extended memory

It extended memory option is installed the paragraphs 2.2.5 (Time base delay digital mode), 2.9.4
(Trace memory) and 2.9.7 (Registers) must be replace by the next three paragraphs.

(2.2.5) Time base delay (digital mode)

TIME DELAY
TRIGGER POSITION
acquisition length

normal -10 to O diwv. pretrigger
acquisition length

max. -640 to 0 div pretrigger

DELAY 0 to 1000 div posttrigger
Resolution steps of 0.02 div sample distance
EVENTS DELAY

Range 1 to 16384 See event counter
(2.9.4) Trace memory

This digitizer has a total acquisition memory size of 32 kbyte. To apply this memory as efficient as
possible it is shared by all channels connected to it. The following section summarizes the effects:

Record length normal
1 to 4 channels selected 512 samples/channel

Record length "Max’

1 to 4 channels selected 8k samples/channel See Note 1
1 of 4 channels 32k samples
Display 501 samples/trace

Note 1. When peak deteclion or envelope is activated, all "max" record length figures have to be
divided 2, because samples are stored as peak/peak combinations,

(2.9.7) Registers
NUMBER OF REGISTERS Including current acq.
Acqguisition length: one set contains:
-Normal 51 sets four traces
-Ma: -4 x Bk 3 sels four traces

-2 x 16k two traces

-1 x B4k one trace

WORDLENGTH 16 bits
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3.1

3.11

e

3.1.2

DESCRIPTIONS

General description

Introduction to oscilloscope family

The tamily consists of four digital general purpose oscilloscopes with model numbers PM3382,
PM3384, PM3392 and PM3394. All instruments have four vertical channels. Differences between
these models are the vertical bandwidth, the features of the vertical channels 3 and 4 and the
presence of switcheable 5042 input impedance.

Vertical bandwidth is 100 or 200 MHz. The 'true 4 channel’ oscilloscopes have four channels with a
wide range of input sensitivities. Channel 3 and 4 in the '4 channel' versions offer the most commanly
used input sensitivities (0.1 and 0.5 V/div). The table below explains the differences.

Madel number 4 chann| true 4 chann | 100 MHz | 200MHz | Inpuiimpedance

PM3382 * * 1 MG
PM3384 * * 1 M@ __
PM3392 * * 1 MCYS0 € (CH1,2)

1 M2 (CH3.4)

PM3394 * * 1 MOY50 Q

The printed circuit boards (units) and mechanical parts in this family of oscilloscopes have a high
degree of standardization. The ordering codes for these parts are listed in chapter 4 ‘Parts'. In this
chapter differences between PM3382, PM3384, PM3392 and PM3394 are mentioned.

Introduction to descriptions

Sectlion 3.2 contains the description of the block diagram. The information in this diagram is
presented in such a way that the link with the circuit diagrams in chapter 5 "Unit descriptions’ can be
found easily.

In chapter 4 'Parts’ all general parts are described. These are, for example, the printed circuit boards
{units), cables and mechanical parts that are not fixed to a specific unit. Cables are clearly identified
on an interconnection diagram.

In chapter 5 the units are described in sequence of their number (A1, A2, A3, ...). Per unit the
following information is given:

- Description

- Signal name list

- Unit lay-out (and location raster for the large units)
- Circuit diagrams

- Pars lists
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3.1.3

3.14

Explanation of signal names

Th_roughout the circuit diagrams signal names are used. These names make it easier to trace a signal

going from one circuit diagram to another. In many cases the signal name and also the component

to which a certain node is connected are given in the circuit diagrams.

For every printed circuit board a signal name list is shown in alphabetical order. It shows:

- The meaning/function of the signal.

- The signal source(s).

- The signal destination(s).

Signal names are chosen up in a logical way. Basically signal names (e.g. MTBPPLEV-HD) consist

of two parts:

- Afunctional part with a maximum of 10 characters (e.g. MTBPPLEV). The part is arranged such
that recognition is easy.

- An extension with a maximum of 2 characters (e.g. HD). The extension is not always used.

The first characters (e.g. MTB) in the functional part indicate the part of the oscilloscope. Examples

are; e

- AT1, AT2, AT3, AT4: the input attenuators of channel 1, 2, 3, 4.

- PA1, PA2, PA3, PA4: the preamplifiers of channel 1, 2, 3, 4.

- FNC1, FNC2, FNC3, FNC4: the function selection parts of channel 1, 2, 3, 4. MTR: main time base
triggering.

=  MTB: main time base.

- DTR: delayed time base triggering.

- DTE: delayed time base.

The last set of characters in the functional part (e.g. PPLEV) indicates the function: in this example
Peak-Peak LEVel triggering is swilched on/off.

The first character of the extension indicates if the signal is active when high (H), active when low
(L) or that this is not fixed (X, for instance the output of a counter).

The second character of the extension indicates the kind of logic. Possible abbreviations are:
T(TTL), E (ECL), A (analog signal), C (CMOS 12 ... 15V) and D (CMOS 5V),

Voltage values in the circuit diagrams

Throughout the circuit diagrams voltage values are indicated. This facilitates fault finding in the
vertical channels, triggering, time base and final amplifiers. Most of the voltages consist of an AC
signal superimposed on a DC biasing voltage. Some of the AC voltages are small. They must be
measured with an oscilloscope via a 1:1 probe and AC coupled input. The DC signal component is
bigger and must be measured with the measuring oscilloscope with DC coupled input. The nodes
where a signal can be measured are indicated with a dot on the p.c.b. lay-outs.

The oscilloscope under test must be prepared as follows:

- Connect the CAL voltage via a 10:1 probe with indication ring to the input of the suspected
channel.

- Press the STATUS and TEXT OFF key simultaneously to get a defined starting position.

- Press the AUTOSET key.

- Put AMPLVAR of the active channel to 0.1 W: this should give & vertical divisions of signal on the
screen,
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Figure 3.2  Blockdiagram, Analog part
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Figure 3.2  Blockdiagram, Digital part
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3.2

3.2.1

Some important notes:

- To measure some signals, it is necessary to unlock units. Refer to chapter 8.5 for details on how
fo proceed.

- The given AC and DC signals are average values: your oscilloscope under test may deviate from
the values given in the circuit diagrams. 100 MHz clock signals and fast switching signals on the
digitizer unit A8 require a measuring oscilloscope with a bandwidth of 200 MHz or more.

- Although the oscilloscope is in standard setting, it may be necessary to do manual selections for
certain measurements, To measure e.g. the delayed time base and its triggering, it is necessary
to activate DTE and to select a channel as DTE trigger source. The same is valid for digitizer
functions like logic pattern, timed pattern, double sampling speed (250 ns/div).

- When measuring in the final amplifiers, it advised to switch off all text. This gives ‘cleanar’ signals
at the outputs. The text is written inbetween the signal at a random basis.

- Measuring the outputs of the final ¥ amplifier must be done with a 10 k2 resistor between probe
tip and signal. This avoids oscillations.

- Refer to chapter 8.11.4.7 (Repair tools/DAC) on how to check the range of DAC-generated
adjustment voltages.

BLOCK DIAGRAM DESCRIPTION

Introduction

This block diagram and description are based upon the most complex version of this family of digital
oscilloscopes. Therefore there may be minor differences between your oscilloscope and the block
diagram and its description. Where differences may occur it is mentioned in the text.

The item numbers of active components are indicated each block of the diagram. This facilitates to
make the link with the circuit diagrams.

The oscilloscope is controlled by a microprocessor that connects to many blocks. Therefore
throughout this block diagram CONTROL CIRCUITS can be found that are controlled by the
microprocessor. The output signals can be simple onfoff signals e.g. 1o switch a certain vertical
channel on and off. There are also adjustable dc voltages e.q. to determine the gain of a vertical
channel. Blocks that are under control of the microprocessor have the input signal "uP*. In the
vertical, horizontal and time base sections, circuits are added for microcomputer controlled automatic
calibration.

This description is divided according to the functional blocks that can be distinguished:

- Verical channels: there are 4 vertical channels.

- Triggering and time bases: there are sections for main- and delayed lime base.

- Final amplifiers: for vertical () and horizontal (X) deflection, intensity (Z) and focusing control.
- Front unit and microprocessor unit,

- Power supply unit.

- Digitizer unit.

Also the printed circuit boards (units) are indicated in the blockdiagram. These units are:

- Signal unit A1: is the largest of all and incorporates 4 vertical channels and main- and delayed
triggering and lime base. )

- Final X¥Z amplifier A2: all final amplifiers are present here. A separate part is connected to the
CRT socket.

- Microprocessor unit A3.

- Front unit A4: incorporates most of the rotary knobs and keys.

- CHT controls unit A5: incorporates the rotary knobs for the display functions.

- Power supply unit A6: supplies various voltages to the other circuit boards.

- Digitizer unit AB: includes all digital storage circuitry.
Motherboard A10: many signals are routed via this unit.
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Vertical channels

There are 4 vertical channels that are mainly identical. A difference is that the 200 MHz oscilloscope
versions have a switchable 50€ input impedance while the 100 MHz types do not have this feature.
Anaother difference is between the 4 channel and the 2 + 2 channel versions. The 4 channel sCOpes
have 4 identical vertical channels (CH1, CH2, CH3 and CH4) with an extensive range of input
sensitivities. The various input sensitivities are made by combinations of settings of HIGH
IMPEDANCE ATTENUATOR, LOW IMPEDANCE ATTENUATOR and PREAMPLIFIER.,

The 2 + 2 channel versions have 2 identical vertical channels (CH1 and CH2) with an extensive range
of input sensitivities. The other 2 channels (CH3 and CH4) are identical and have 2 switchable input
sensitivities. Channel 1 operation and the differences with channels 2, 3 and 4 are now explained.

The CH1 input signal is applied to the INPUT COUPLING block. Here selection between ac or dc
coupled input is done. Moreover in the 200 Mhz oscilloscopes selection between 5002 and 1 Mc2 input
impedance is done here. A signal 500 PROTection signals via the CONTROL CIRCUITS 1o the
microprocessor if the dissipation in the 5042 termination resistor gets too high.

The block HIGH IMPEDANCE ATTENUATOR incorporates the attenuation coefficients /100, /10
and /1. This block has a fixed attenuation in channels with 2 input sensitivities such as present in the
2 + 2 channel oscilloscopes. The input signal originating from the AMPLITUDE CALIBERATOR is used
to automatically calibrate the vertical channels. The AMPLITUDE CALIBRATOR is a generator that
can deliver 8 different accurate voltages. The HIGH IMPEDANCE ATTENUATOR also comprises a
high-frequency square-wave adjustment; this is done by adjustment of dc signal CAL.

The IMPEDANCE CONVERTER converts the input signal at high input impedance into an output
signal at a low impedance. This block is followed by a LOW IMPEDANCE ATTENUATOR that makes
the attenuation coeflicients /2,5 and /1. This block has a fixed attenuation in channels with 2 input
sensitivities such as present in the 2 + 2 channel oscilloscopes.

The FREAMPLIFIER incorporates gain/attenuation coefficients x1, x5, /2 and also continuous GAIN
control via a microprocessor adjustable de signal. The PREAMPLIFIER is followed by Y-FUNCTIONS
CHANNEL 1. In this block the selection is achieved of vertical display via channel 1, Main Time Gase
(MTB) triggering via channel 1 and Delayed Time Base (DTB) triggering via channel 1. Also the filter
for the Bandwidth Limiter (BWL), the vertical position control (POS) and an output to the

digitizer (EXT). From Y-FUNCTIONS CHAMNEL 1 the signal for the Y- OUTput socket is derived. The
Y-FUNCTIONS blocks of channel 2 and 4 have an INVert function for signal inversion.

The selection of the vertical channel, MTE and DTB trigger source is initiated by the block DISPLAY
MODE + TRIGGER SOURCE CONTROL. The channels and trigger sources to be displayed are
controlled by the microprocessor (uP). In ALTemate display mode the switching between
channels/trigger sources occurs at the end of the MTB sweep. The signal ALT conirols this. For the
vertical display mode CHOPpped a 2MHz CHOPPER OSCILLATOR is present. Display blanking
during swilching from one channel to another is done via signal CHP.

The selected vertical channel(s) are applied to the DELAY LINE DRIVER. This block is an amplifier
that has the correct output impedance to drive the DELAY LINE. The DELAY LIMNE itself consists of
a coaxial cable giving sufficient signal delay so that propagation delay in the trigger circuits is
compensated. Because of this leading edges of fast-rising pulses can be made visible. The
¥-OFFSET + TRACE SEPARATIOM block can influence the offset of the signal applied to the DELAY
LINE DRIVER. This is used as offset compensation and also for TRACE SEParation in ALTermate
Time Base mode.

The PROBE CALIBRATOR is a generator delivering a 2kHz/600mV square- wave signal. This signal
can be used to adjust the square-wave response of attenuator probes.
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3.23

Triggering and time bases

The sections for Main Time Base (MTB) and Delayed Time Base (DTB) are for the greater part
identical. Therefore the MTB part is extensively described and then the DTB part briefly.

Main Time Base Description.

The possible trigger sources are applied to the block MTE TRIGGER FILTERS + AMPLIFIER. The
selection for triggering on the vertical channels 1, 2, 3 or 4 is done in the Y-FUNCTIONS blocks in the
vertical section. Triggering is also possible on the LINE trigger signal that is derived from the mains.
The MTE TRIGGER FILTERS + AMPLIFIER incorporates filters for HF- reject, LF-reject and ac or dc
signal coupling. The block also incorporates the +/- slope selection. The de control signal LEVEL MTB
originating from the CONTROL CIRCUITS is routed via the PEAK-PEAK DETECTOR. This block
limits in peak-peak mode the LEVEL MTB range just within the peak-peak value of the signal. For this
purpose the trigger signal is applied to an input of the detector. The LEVEL MTB control signal is not
limited if the peak-peak mode is inactive.

For triggering on TV synchronization pulses the blocks TV CLAMP CIRCUIT and TV SYNC
SEPARATOR are used. The CLAMP CIRCUIT separates the synchronization pulses from the
composite video signal. The video information is not necessary for triggering. The TV SYNC
SEPARATOR filters out line, frame and field pulses. This is done for various TV systems including
HDTV. A VSYNC output is connected to digitizer unit AB,

The block MTB TRIGGER FILTERS + AMPLIFIER sends trigger pulses to the MTB LOGIC. This logic
is combined with the DTB LOGIC. The three oufput signals are used to start MTB (applied to MTB
TIMING CONTROL), to switch intensity on and off (applied to Z CONTROL) and for ALTernate display
switching (applied to DISPLAY MODE + TRIGGER SOURCE CONTROL). TV HOLD-LD is received
from digitizer A8. TB40TXT and MTB trigger DSOM are applied to AB.

The MTB is based on the principle that selectable capacitors (inside block MTB TIMING) are charged
with a selectable constant current (from MTB CURRENT SOURCE). This results in a sawtooth
voltage across the capacitor(s) that rises linearly with the time. As a consequence a time-linear
horizontal deflection is obtained. The sawtooth voltage is routed to the horizontal deflection part via
the MTEB SAWTOOTH PICK OFF. This block serves as a high to low impedance converter so that the
load to the timing capacitor(s) is minimal. Various time base sweep speeds are obtained by selecting
different combinations of current values and timing capacitors. The function MTB VARiable works via
the MTB CURRENT SOURCE.

The MTB TIMING CONTROL discharges the capacitor(s) if the maximum level of the sawtooth is
reached. The MTB TIMING CONTROL allows the charging process to start again if a trigger occurs.
The functions X POSition, HOLD OFF and 10x MAGN are applied to and realized in the MTB TIMING
CONTROL. HOLD OFF determines the time between discharge of the timing capacitors and the
moment that a trigger pulse is allowed to start the MTE again.

The MTB TIMING CONTROL accomplishes the DELAY time function. The sawtooth voltage is
compared with an adjustable dc voltage. The DTB is started where both voltages have the same
level: this condition is signalled to the DTB LOGIC via signal START.

The MTB TIMING CONTROL also plays a role in the automatic MTB calibration. A reference voltage
MTBCALREF is compared with the sawtooth voltage. The time necessary for the sawtooth to reach
the MTBCALREF level is monitored by the microprocessor via signal MTBCAL. If necessary the MTB
is readjusted. Automatic calibration of the X-path (including output circuit of MTE TIMING CONTROL)
is done with accurate voltages from the block X DEFLECTION CALIBRATION,

Delayed Time Base Description.

The function of DTB TRIGGER FILTERS + AMPLIFIER is identical to the corresponding block in the
MTB part. A “peak-peak detector” for LEVEL DTB is not present. The range of this control is always
fixed and not related to the peak-peak level of the signal. Blocks for TV triggering are not present in
the DTB section. TV triggernng of the DTE occurs via output signals from the TV SYNC SEPARATOR
in the MTE section.
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3.24

An output signal from DTB TRIGGER FILTERS + AMPLIFIERS can be used for X DEFLection {MTE
and DTB are off then) via the block TIME BASE / X DEFLECTION INPUT CIRCUIT.

The function of DTB CURRENT SOURCE, DTB TIMING and DTB SAWTOOTH PICK OFF is
identical to the corresponding blocks in the MTB section. For the DTB LOGIC there is an extra input
signal START to start the DTB directly after the adjusted delay time. The START signal originates
from the MTB TIMING CONTROL. DTB GATE and DTB trigger DSOD are applied to A8.

The block AUTO CURSOR POSITION is used to position the voltage cursors automatically on the
top and bottom level of the signal. The top and bottom levels are detected via the DTB triggering: the
rr!icrﬂpr'ocessur scans the waveform by successively changing the DTB LEVEL and checking if
triggers are still detected. Automatic calibration of the X-path (including output circuit of DTB TIMING
CONTROL) is done with accurate voltages from the block X DEFLECTION CALIBRATION.

The DTB TIMING CONTROL is simpler than the corresponding block in the MTB. The functions
DELAY and HOLD OFF are not present. DTB uses the MTB hold off time. This is due to the fact that
the DTB can not run while the MTE does not.

X deflection selection and intensity control.
The block TIME BASE/X DEFLECTION INPUT CIRCUIT permits selection between horizontal
deflection via MTB/DTB or via a signal selected via the DTB triggering (X DEFL mode).

The block Z-CONTROL controls the intensity of the signal on the screen. This also affects the
fecusing. Signal intensity and the intensity of text is determined in the final amplifier section.

The signal intensity is determined by the MTB LOGIC (light on/off) and DTB LOGIC (intensified part
during run of DTB). The ratic between intensity of MTB and DTB is determined by control signal
INTEMNS RATIO. Input signal CHP gives display blanking in vertical display mode chopped when
switching from one channel to another. The control signal TRACE INTENS is influenced by the
control with the same name. Intensity can also externally be controlled via input socket EXT Z MOD.

Final amplifiers

The final amplifier can be split up in parts for vertical () and horizontal (X) deflection and parts for
intensity (Z) and focusing control. Input signals originate from the analog as well as the digital vertical
() channels and time bases (X). The signals that determine X, ¥ and £ of the text originate from the
text generator on the digitizer unit. The signal that switches between analog and digital

(XY SW signal) display originates also from the digitizer. The outputs of the final amplifiers drive the
Cathode Ray Tube (CRT). The various sections are explained now in sequence.

Vertical defiection.

The FINAL Y INPUT STAGE receives input signal for signal display (¥'S) from the DELAY LINE. A
second input signal (YD) determines the vertical component of the digital trace and text information.
The input signal that comes from AN/DIG SELECTION controls switching between analog and digital
display. The HF SQ WAVE COMPENSATION is controlled by the microcomputer provides that signal
distortion from the DELAY LINE is compensated in the FINAL % INPUT STAGE. The FINAL Y
AMPLIFIER drives the vertical deflection plates of the CRT. The voltage applied to these plates is
measured by the block CALIBRATE ¥ CIRCUIT. Its output signal YCAL is applied to the
microprocessor; this is parnt of the automatic vertical calibration Tacility.

Horizontal deflection.

The FINAL X AMPLIFIER DRIVER receives input signal for signal display (XS) from the Main and
Delayed Time Base sections. A second input signal (XD) determines the horizontal (X) component of
the digital trace and text information. The input signal that comes from AN/DIG SELECTION controls
switching between analog and digital display. The FINAL X AMPLIFIER drives the horizonal
deflection plates of the CRT. The voltage applied to these plates is measured by the block
CALIBRATE X CIRCUIT. Its oculput signal XCAL is applied o the microprocessor, his is part of the
automatic horizental calibration facility.
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3.26

Intensity and focusing.

The FINAL Z INPUT STAGE receives input signal for trace intensity (25) from the Z CONTROL block
in the time base section. A second input signal (ZD) determines the intensity (Z) component of the
text information. An input signal ZSW that comes from the digitizer allows switching between analog
and digital intensity. The FINAL Z AMPLIFIER drives the intensity control electrode G1 of the CRT.
This electrode is at a very negative -2.2kV voltage level. It is for that reason that a high-voltage
blocking capacitor is necessary between G1 and the output of the FINAL Z AMPLIFIER. However
only the ac component in the signal can pass through the capacitor. The dc and If components are
applied to the MODULATOR and modulated on a high-frequency carrier. Now they can pass through
a capacitor, are demodulated in the DEMODULATOR and than the de, If and hf componsants are
recombined.

The FINAL Z INPUT STAGE drives, in parallel with the FINAL 2 AMPLIFIER, the FINAL FOCUS
AMPLIFIER. This has the result that a well-focused spot over a large intensity range is obtained. The
FINAL FOCUS AMPLIFIER drives the intensity control electrode G3 of the CRT. This electrode is at
a very negative -2.2kV voltage level. It is for that reason that a high-voltage blocking capacitor is
necessary between G3 and the output of the FINAL FOCUS AMPLIFIER. The ac component in the
focusing signal passes through a high-voltage capacitor. The If and de components are derived from
the DEMODULATOR that is also used in the intensity part. Focus control is possible via the FOCUS
LEVEL SHIFTER.

Front unit and microprocessor

The front unit and microprocessor are the sections where all oscilloscope functions are controlled.
Also the generation of text and the automatic calibration is controlled by the microprocessor. The
operations performed by the microprocessor are determined by the ROTARY MATRIX and KEY
MATRIX. Also commands from an external computer connected to the RS232 connector have the
same result.

The ROTARY MATRIX and keys in the KEY MATRIX present at front unit A4 are read by the FRONT
PROCESSOR. Also the ROTARY MATRIX that is present on the CRT controls unit AS is read by the
FRONT PROCESSOR. The CENTRAL PROCESSOR on the MICROPROCESSOR UNIT A6 is
informed by the FRONT PROCESSOR of the settings selected with the front panel controls.
Incorporated in the CENTRAL PROCESSOR is a complete RS232 interface. Serial communication
is possible via the RS232 BUFFER.

The CENTRAL PROCESSOR has many inputs and outputs and forms the heart of the oscilloscope's
control section. First of all there are a READ ONLY MEMORY (CPROM) and a RANDOM ACCESS
MEMORY (CPRAM). The POTENTIOMETER DAC CIRCUIT is able to produce 16 independently
adjustable dc voltages. These voltages are used for continuous controllable functions such as
POSition, FOCUS and VARiable.

The CENTRAL PROCESSOR also has a number of analog inputs that are internally converted into
digital. These inputs are used for automatic calibration (YCAL, XCAL, MTBCAL and DTBCAL),
AUTOCURsor position, power fail and probe indication (via PROBE DETECTION block). An
important output is the "uP" output. It is via this output that the CONTROL CIRCUIT blocks found
throughout the block diagram are controlled.

The CENTRAL PROCESSOR communicates to the TEXT/CURSOR CONTROL which text and
cursors have to be displayed. This information is stored in the TEXT/CURSOR MEMORY.

Power supply

The power supply is a switched mode type and has high efficiency. It can function on a wide range of
LINE input voltages. An important part of the power supply is directly connected to the mains, This
part carries LIVE VOLTAGE and measurements and repairs must be carried out via a separation
transformer by a qualified technician.
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The LINE IM voltage is applied to the LINE FILTER. This block prevents line interference from
entering the supply unit. Also interference generated by lhe power supply does not enter the mains.
An output signal of the filter is applied to the LINE TRIGGER PICK OFF in order to facilitate line
triggering of the time bases.

The other oulput signal is applied to RECTIFIER + SMOOTHING: the autput of this block has a de
voltage of which the height depends on the applied line voltage. This dc voltage is applied to the
FLYBACK CONVERTER. This block incorporates a high voltage switching element that converts the
dec voltage into a high-frequency ac voltage. This ac voltage is applied to the primary winding of a
fransformer. The secondary winding has many taps with connected RECTIFIERS: this gives the
required supply voltages for the oscilloscope. The +5Y POSTREGULATOR gives additional
stabilization of the +5W supply voltage.

Stabilization of the output voltages at different line voltages is achieved by varying the on/off ratio of
the switching element in the FLYBACK CONVERTER. The on/off ratio is determined in the
CONTROL CIRCUIT by comparing the accurate gutput voltage of the +10V REFERENCE SOURCE
and an oulput voltage of the RECTIFIERS.

The EHT CONVERTER generates the 6.3V heater voltage and -2.2kV cathode voltage for the
Cathode Ray Tube (CRT). The +14kV final accelerator voltage for the CRT is generated in the HIGH
VOLTAGE MULTIPLIER.

The AUXILIARY CONTROL is controlled by the microprocessor (uP) and generates three dec voltages
that are used for TRACE ROTATION adjustment, GRATICULE ILLUMINATION adjustment and
speed control for the FAM.

The PROTECTION CIRCUIT switches the power supply off in case of over and under output voltage,
too low line voltage and too high temperature.

Digitizer

Elockdiagram description of the digilizer unil A8, which contains all digilal storage circuils of the
oscilloscope.

Main sections of the digitizer are:

- Input Slage

- Analog to Digital Converter and Clock Generator

- Control-signal Generator

- Trigger Comparator, Source Selector and Delta-t circuit

- Data Acquisition and Trigger Logic and Fast Acquisition Memory
- Main Acquisition Memaory

- Digital Signal Processor and Program Memory

- Bus Arbiter and Trace Generator

- Text Generator and Text Memory

- X-and Y- OQulput DAC, Dotjoin circuit and Intensity Control

The digitizer unit contains a large number of integrated circuits that consists of a large amount of
functions. It is not possible to measure around inside these circuits and therefore a detailed
description of the functions in these integrated circuits is not given.

The functioning of the digitizer is explained using a separate blockdiagram,

In the blockdiagram description as much links as possible are made to the different components in
the circuit diagrams and their item numbers.
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3.2.7.3

3.2.7.4

fnput stage

Four input channel signals for channels 1, 2, 3, and 4 from the analog oscilloscope section are applied
to the digitizer unit via eight coaxial cables. Each of these symmetrical input channel signals is splitted
in two equal signals by a signal buffer and SPLITTER.

One signal is going to an INPUT STAGE into the vertical signal data path, the other signal is supplied
to pattern and state comparators in the LOGIC TRIGGERING block in the trigger signal path.

The MASPU's (Main Analog Signal Processing Unit) A and B take care of the channel switching.
The input channel signals 1 and 3 are limited and amplified to be multiplexed by the chopper circuit
in MASPU-A. The same for input channel signals 2 and 4 in MASPU-B.

The multiplexed signal is amplified and split in two equal parts again. Part one is fed to a combiner in
MASPU-A. Part two is fed to the combiner in the other MASPU-B.

Each channel combiner has two modes, selected by control signals.

In the first mode it supplies its own signal to a variable gain circuit and in the second mode it supplies
the signal from the other MASPU to the variable gain circuit.

Via the VAR control circuit the vertical gain information for each path is applied to the circuit.

The output signal from each variable gain circuit is converted into an asymmetric signal, that is fed to
a Track and Hold circuit T&H. This circuit is needed to offer a stable input signal to the analog to digital
converter behind it. The T&H control signal is a 100MHz clock.

Analog to Digital Converter and Clock Generalor

The T&H circuit offers a stable input signal to an analog to digital converter (ADC).

Both the ADC-A and the ADC-B are under all circumstances continuously clocked by a 100 MHz
clocksignal which is generated by a CLOCK GENERATOR. The ECL output data signals of the ADC's
are buffered and converted into TTL data signals by ECL/TTL translators,

Control-signal Generator

A number of control, mode and selection signals come from CONTROL SIGNAL GENERATORS via
an SBUS (serial bus interface) and a serial to parallel converter. These control signals have functions
in almost all circuits.

Trigger Comparator, Source Selector and Deffa-t circuit

Acquisition of new signal information is stopped on receipt of an active trigger and this is completely
controlled by the fully programmabile trigger circuits. The time relation between the freezeing of the
acquisition and the signal STOPACQ depends on the choosen trigger delay.

The trigger signal path provides for three additional trigger modes to the modes which are already
present in the analog front end. It are Pattern triggering, Timed-Pattern triggering and State triggering.

The four input channel signals from the buffers and SPLITTERS are applied to four level comparators
in the LOGIC TRIGGERING block.

They are compared to a user-defined pattern in a Pattern and Edge selector. When the user-defined
pattern conditions are met, an internal PATTERN signal becomes active and is applied to the
TRIGGER SELECTION and SYNCHROMIZATION circuit, to Timer circuits and to Timed Pattern and
State circuits.

The trigger source selector will select the trigger signal, corresponding with the user-defined trigger
mode.

Signals as Main Time Base trigger DSOM, Delayed Time Base trigger DSOD and DTBGATE are
derived from the trigger circuits in the analog oscilloscope section.

Trigger selection, mode selection, pattern and control signals are generated via the serial bus
interface and a serial to parallel converter. Events clock selection is controlled in the same way.
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With events selecled, the trigger detection unit catches the first edge. With this edge it enables an
event counter in the DATA ACQUISITION AND TRIGGER LOGIC.

When it has finished counting the required number of events, a second stage in the trigger detection
unit is enabled to cafch the last event clock.

In TV trigger mode the events clock is switched to DSOM., By enabling the event counter with VSYNC
(derived from the composite sync signal on DSOM) itis posible to count down with the events counter
to any line in a TV signal. In digital mode the events counter is loaded with a count value one less
than necessary. Now the trigger sync unit can generate a trigger on the correct TV line. In analag
mode the events counter output is fed back to the analog front end as TVHOLD-LD.

In normal trigger mode the event counter is enabled by a signal from the data path. Now we can count
trigger pulses for trigger delay activities during the acquisition.

A signal RUNDT is derived from the trigger circuit to start a delta-t measurement by a DELTA-T circuit.
This circuit is used to measure the time elapsed between the moment of triggering and the real
sample moment. It is a measure to determine the correct location in memaory to store the digital code
of the first sample of each acquisition eycle.

A DELTA-T counter in the DATA AND ACQUISITION TRIGGER LOGIC is running at the maximum
sample clock frequency, enabled by the STOPACQ (stop acquisition) signal. Counting is stopped by
the falling edge of the della-1 ready signal DTRDYN from the DELTA-T circuit.

A digital signal processor (DSP)is informed about this completion of the delta-t measurement by an
interrupt signal. It then reads the value of the measurement in the DELTA-T counter and it resets the
counter to zero again in order to be ready for the next DELTA-T measurement. The measurement is
very important for the positioning of the sample in memory as well as on the CRT screen.

Data Acquisition and Trigger Logic and Fast Acquisition Memory

The output data from the ECL/TTL translators is applied to the DATA ACQUISITION AND TRIGGER
LOGIC circuit (DARLIC), which contains a data path and a trigger engine. The data path is
responsible for the total acquisition process from ADG to memory, including time-base generation
and the trigger engine is responsible for the generation of a start/slop acquisition signal that is fed to
the data path,

The data is latched by a register and checked on over/underflow by a detector.

Peak detectors determine minimum and maximum values of the signal. When peak is off, this circuit
will pass on all the samples. A data junction lowers the data rate from 100 MHz streams to eight
25MHz data streams and guides the data from the peak circuit properly to output latches.

Data will directly be stored in a FAST ACQUISITION MEMORY (FAM) which consists of 8x a 2kx8 bit
SEAM.

The FAM is addressed by two 18 bit wide address pointers, the acquisition pointer and the display
pointer.

The acquisition pointer is active during the writing of new signal data information into the FAM. The
write cycle starts, if enough bytes have been received. The pointer is loaded by the digital signal
processor with the address of the first sample of a display cycle.

FAM data is read, 64 bits at a time, when no write actions are performed and enough time-space is
available between two write actions of the acquisition path. The FAM is then addressed by the display
peinter, which is automatically presetted with the address where the display should start. A kind of
handshake control is responsible for correct operation.

The acquisition control logic separates the time around the trigger point in, gathering of pre- and post
trigger information, and the counting down of a specific extra trigger delay.
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The SBUS (serial bus interface) is part of the DARLIC circuit. It is supporting a very limited number
of capabilities. Its register is controlling two open collector /O pins, SDA (serial data) and SCL (serial
clock), and a select line SSEL. The buffer enables the DSP to read the status on the SDA and SCL
lines.

The SBUS is connected to a CONTROL SIGNAL GENERATOR, the DOT JOIN circuit and to the
INTENSITY CONTROL circuit.

All interrupt sources within DARLIC's data path, trigger path, and other features are gathered in the
interrupt register.

The DSP can write an interrupt mask into the interrupt enable registers. There are two interrupt
enable registers, so that different interrupt causes can generate interrupts with different destinations.
Bits in these registers that are set, enable the corresponding bit in the interrupt register to generate
an interrupt.

Ewvery bit in the interrupt register can be cleared separately by the interface clear control. They can
also automatically be cleared upon a read of the interrupt register via the interrupt status buffer.

Main Acquisition Memory

The converted analog signals are stored directly from the ADC's into a FAST ACQUISITION
MEMORY. Acquired data has later to be transferred to a MAIN ACQUISITION MEMORY (MAM) by
means of a DIGITAL SIGNAL PROCESSOR (DSP). The MAM consists of 2x a 32kx8 bit SRAM, is
non volatile and contains all trace registers. It contains an acquisition memory part as well as a
display memary part and contains the data which is ready for display on the CHT screen.

Digital Signal Processor and Program Memaory

The DIGITAL SIGNAL PROCESSOR (DSP) has the control over the entire DIGITIZER and performs
all necessary signal processing activities, which are not available in hardware.
Signal processing functions are functions like:
- Pre-processing.  Average, envelope
- Postprocessing:  Mathematical functions, interpolation, filters
Other functions:  Display memory refresh, X-position control, della-t processing and so on

One of its main tasks is the composition of the trace information out of the available registers. The
SYSTEM ENGINE is responsible for the text data.

The Text and Trace Generator takes care of generating the appropriate X, Y and Z information for the
vector oriented CRT,

Although the DSP has full control over the DIGITIZER the SYSTEM ENGINE is able to access all
circuits in the same way.

At any point in time, the DIGITAL SIGNAL PROCESSOR can force an exit to the idle state. Under
certain conditions the DSP can force a change from state three to state four.
The DSP can also write an interrupt mask into the interrupt enable registers.

The DSP uses its own PROGRAM MEMORY which consists of 2x an 8kxB bit SRAM. It is a volatile
memory and can not be accessed by any other device.
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Bus Arbiter and Trace Generator

The major function of the BUS ARBITER AND TRACE GENERATOR (BATGE) is the arbitration
between multiple processors, multiple memories and memory mapped /0 with a minimum of
interference.

Wait eycles for memory devices are programmable and active devices like the DARLIC circuit for
example, generate a "not ready signal”.

The BATGE circuit is also responsible for interconnecting all address, data and control busses of the
DSP, SYSTEM BUS, TEXT AND TRACE GENERATOR, DARLIC and MAM.

The eight traces are generated by the TRACE GENERATOR in the BATGE circuit.
Text Generator and Text Memory

The SYSTEM ENGIME is responsible for the text data and the Text and Trace Generator takes care
of generating the appropriate X, ¥ and Z information in vector notation for the vector ariented CRT.

Text and cursor information to be displayed on the CRT screen, is stored in a TEXT MEMORY which
consists of one Bkx8 bit SRAM circuit,

X- and Y- Output DAC, Dotjoin circuit and Intensity Control

Digital signal and text data from the MAM display part, to be displayed on the CRT screen, is via the
BATGE circuit applied to the digital to analog converters DAC X and DAC Y where it is converted into
analog signals. They pass a DOTS/DOTJOIN circuit and are fed to the final X- and Y- amplifier stages
in the analog oscilloscope section. A switch signal for switching between analog oscilloscope
operation and digital oscilloscope operation is generated by the SWITCH CONTROL circuit and fed
to the X- and Y- stage. The DOTJOIN circuit is controlled via the BATGE circuit and the SBUS.

All conditions under which the INTENSITY CONTROL has to blank and unblank the CRT beam, are
combined in this circuit. Information comes partly via the SBUS and partly via the BATGE circuit. The
final intensity signal is fed to the final Z- amplifier stage in the analog oscilloscope section. A switch
signal for switching between the analog and the digital intensity signal is generated by the SWITCGH
COMTROL and fed to the Z-stage.

S
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4 PARTS
4.1 UNITS

Item Ordering code Description
Ala 5322 214 90896 A1 Signal unit PM3382
Alb 5322 214 90898 A1 Signal unit PM3384
Alc 5322 214 91027 A1 Signal unit PM3392

Ald 5322 214 90724 A1 Signal unit PM3394 (see also

section 5.1.6)

A2a 5322 216 71718 A2 XY Z amplifier unit 100 MHz
AZb 5322 214 90725 A2 XYZ amplifier unit 200 MHz
Ada 5322 214 90899 A3 Microprocessaor unit digital
A3b 5332 214 90901 A3 Micro proc. unit digital + IEEE
Ad 5322 214 907286 Ad Front PCB

A5 5322 214 90727 A5 CRT controls unit

AB 5322 214 90897 AB Power supply unit digital,
ABa 5322 214 90984 Ag Digitizer 200 MHz Standard
ABb 5322 214 91029 A8 Digitizer 200 MHz Ext. Mem,
ABc 5322 214 91026 A8 Digitizer 100 MHz Standard
ABd 5322 214 91028 Ag Digitizer 100 MHz Ext. Mem,
A10 5322 214 90895 410 Connector board

- 5322 218 61479 Extension unit for A3, AG and A8

Figure 4.1

Linit Locations
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INTERCONNECTION CABLES
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Figure 4.2  Units lay-out and Interconnections
ltem Ordering code Description
1a 5322 321 21616 Line cord European type
ib 5322 321 10446 Line cord USA type
1c 5322 321 21617 Line cord British type
1d 5322 321 21618 Line cord Swiss type
1e 5322 321 21781 Line cord Australian type
2a 5322 320 40281 Delay line 100 MHz
2b 5322 214 90732 Delay line 200 MHz
3 5322 321 61284 Flat cable 50-pole 18 cm
) 5322 321 61291 Red wire to CRT, 105 mm (4/instr., can be
adapted to otherlenglhs)
5 5322 321 61287 White flat cabla 12-pale
6 5322 321 61286 White flat cable 16-pale
7 5322 321 61283 Flat cable 50-pole 10 em
<] 5322 321 61288 White flat cable 28-pole
9 5322 321 61289 White flat cable 12-pole
10 4022 244 08792 500} coax & % 60 cm
11 4022 244 08801 500 coax 2 x 60 cm + 3 x 47 cm
12 4022 244 0881 IEEE cable with connector

T
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Figure 4.4 Cable locations, bottom side
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MECHANICAL PARTS

Figure 4.5 Mechanical parts, front and side panel

Itam Ordering code ity Description

o 5322 447 91822 01 Cabinet

02 5322 414 20404 1 Light grey control knob

03 5322 535 93245 o TRACE ROT shaft

Dda 5322 455 81155 o Textstrip bezel PM3394

04b 5322 455 81154 o1 Textstrip bezel PM3392

04c 5322 455 81156 01 Textstrip bezel PM3384

04d 5322 455 81153 o1 Textstrip bezel PM3382

08 5322 414 20406 02 Dark grey control knob

07 5322 455 81144 o1 CAL-SEAL sticker

08 5322 414 20405 02 Dark mushroom control knob

09a 5322 455 81159 o1 Textplate (adhesive) PM3394

09b 5322 455 81158 a1 Textplate (adhesive) PM3392

08¢ 5322 455 B1157 o1 Textplate (adhesive) PM3384

0od 5322 455 81166 o1 Textplate (adhesive) PM3382

11 5322 414 20407 01 Pushbutton mat (buttons not required must be cutoff
with a sharp knife)

12a 5322 455 81162 o1 Textstrip BNC's PM3392/92

12b 5322 455 81161 o Textstrip BNC's PM3382/84

13 5322 447 70121 o1 Front cover

14 5322 455 81104 o1 Texistrip handle

16 5322 498 50326 01 Handle complete

17 5322 455 81141 01 Textstrip CAT controls

18 5322 462 41848 02 Handle cover

19 5322 498 50268 02 Locking clip
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Figure 4.6 Mechanical parts, rear panel

ltem Ordering code Qty Description

21 5322 219 82536 om Mains input connector

22 4822 070 31602 01 Fuse 5x20 1,6AT

23 see interconnections Line cord

24 5322 492 70941 02 Contact spring single

25 see chapter 2.10.2 02 Batteries

26 5322 456 90426 01 Battery compartment cover
27 5322 452 70875 01 Contact spring dual

28 5322 462 41697 04 Bottom foot

29 5322 462 41846 04 Rear foot

30 5322 256 91793 0z Rear socle
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Figure 4.7 Mechanical parls inside instrument

ltem Ordering code Qty Description

3 5322 464 90708 o1 Chassis complete

a2 5322 447 91923 01 Front frame

23 5322 381 11276 01 Bezel

34 5322 480 30181 01 Blue contrast filter

35 5322 414 20403 01 Power onfoff knob

ar 5322 361 10614 o1 Fan

38 5322 255 41227 01 Heatsink

40a 5322 131 20276 01 CRT D14-374GHM23 (V 0001) - 100 MHz
40b 5322 131 20429 o1 CRT D14-384GHM23 (V 0001) - 200 MHz
41 5322 466 30493 m CRT shielding

42 5322 466 30164 01 CRT manchet, rubber

43 5322 462 10263 01 CRT suppor, plastic
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Figure 4.8 Mechanical parts behind front panel

Note:  for iterms not listed refer to chapter 4.1.2 and 4.2.

Item Ordering code Qty : Deascription
45 5322 460 60404 01 CRT frontrubber
46 5322 462 40957 ]} Light conductor

47 5322 134 41076 o1 Lamp 28V 80mA (E 1001)



| B

PARTS

Figure 4.9 Mechanical parts, bottom view

Item Ordering code Qty - Description o
50 5322 267 10004 o BNC connector Z-mod

51 5322 290 34022 o Solder tag for Z-mod

53 5322 401 10954 o Clamp for delay line (plastic)

54 5322 290 61045 o Earth contact CRT shielding
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Figure 4.10 Mechanical parfs, screening of input circuit

ltem Ordering code Qty Description

81 5322 466 30405 1] Top shielding

a2 5322 466 30404 o Bottom shielding

a3 5322 256 91792 01 BNC holder

84 5322 267 10191 04 BNC coax connector

86 5322 462 41847 o BNC insulator, plastic

87 5322 532 21188 04 BMNC spacer

88 5322 535 93244 01 Probe calibration pin

89 5322 492 70939 04 Indication spring

90 5322 401 11419 04 Soldering bracket for BNC
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9  UNIT DESCRIPTIONS

5.1 SIGNAL UNIT A1

5141

5.1.1.1

Description A1

Introduction

With the exception of the final stages, unit A1 incorporates the vertical channels, the triggering, the
time bases and the intensity (Z) control. The unit A1 description is split into the following chapters:

Input attenuators and calibrator.

Preamplifiers.

Y-functions and delay line driver.

Triggering.
Main and delayed time base.

The complete signal unit is divided over 18 circuit diagrams. These diagrams and their main

interconnections are listed in the table.
Diagram 11 includes the circuitry that controls the functions in the vertical channels.

Diagram 18 shows the connectors that make contact with other units in the oscilloscope via the
connector board. These units are:
The final amplifier unit A2: horizontal deflection signal and intensity control.
The microprocessor unit A3: control signals and potentiometer functions.
The power supply unit AG: supply voltages and line trigger signal.

Diagram | Description Input signal Output signal Control signal
coming from going to coming from

1,234 Attenuator ch.1,2,.3.4 input 1,234 diagr.6,7 diagr.5,11

5 Attenuator control diagr.1,2,3.4 diagr.1,2,3,4,18 diagr.11

& Preamplifier ch.1,2 diagram 1,2 diagr.8 diagr.11,18

7 Preamplifier ch.3,4 diagram 3,4 diagr.8 diagr.11,18

8 Y-functions diagram 6,7 diagr.@ diagr.10,11,18

9 Delay line driver diagram & delay line diagr.10,18

10 Display + trigg control diagram 18 diagr.8,9 diagr.18

11 Control circuits diagram 18 diagr. 1,2,3,4,5.6,78 | diagr.18

12 MTB trigger diagram 8 diagr.13,15 diagr.12,18

13 TW/line trigger diagram 12,18 diagr.12,14 diagr.12,14

14 DTB trigger diagram 8 diagr.1517 diagr.14,18

15 Time base logic diagram 12,14 diagr.16,17,18 diagr.15,18

16 Main time base diagram 15 diagr.17 diagr.18

17 Delayed time base diagram 15 diagr.18 diagr.18

18 Conneclors unit AG unit A2,A3 unit A3
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8.1.1.2 Input attenuators and calibrator

Diagram 1, 2, 3, 4

The attenuators of channels 1, 2, 3 and 4 are identical, therefore only channel 1 is explained. Every
attenuator basically consisls of four sections. These sections are:

- The input circuit with 50 termination resistor and AC/DC input coupling circuit,

- The high impedance attenuator with divide by 1, divide by 10 and divide by 100 sections.

- The impedance converter. This is the active stage.

- The low impedance attenuator that can give an additional divide by 2.5.

The atlenuator sections are switched by voltage pulse operated relays. This reduces power
dissipation. Every relay has two change-over contacts. After a pulse the contacts stay in the selected
position. One side of each relay coil is connected to the common potential AT12REP:

the other side to a voltage that differs per relay.

Setting a relay in the position as drawn in the diagram (rest position) is achieved by a positive 10 ms
pulse on common line AT12REP while the other control line stays at 0 V level. The other side of the
relay coils that must not switch are applied to the already mentioned 10 ms positive pulse. Switching
a relay to the position opposite to the one in the diagram (activated position) is achieved by a 10 ms
positive pulse at the other side of the relay while AT12REP is kept at 0 V. This principle is
demonstrated in figure 5.1 where the /1 relay is switched to the rest position and the /10 relay is

activated.
RELAY /001 RELAY /010
10 HEST POSITION TO ACTIVE POSITION
AN M
" 'I"I 1L
ATIZREP * :
AT1001 .

b

Figure 5.1  Switching pulses for relay

Input circuit

The 501} termination resistor is formed by the resistors R1006/R1007. It is switched by relay contact
K1001. The NTC resistor R1011 is placed between R1006 and R1007 and measures the temperature
of these resistors. This information is routed to the microprocessor on unit A3. If necessary the 500
position is switched off.

The DC blocking capacitor is C1001. In DC position the capacitor is not used and discharged via
R1002. The signal path is via K1002.

High impedance altenuator

The divide by one section (/1) is switched via the relay contacts K1003. It switches the input signal
through without further attenuation.

The divide by ten section (/10) is present between the relay contacts K1004. The 10 is accomplished
by R1016, R1027, R1031 and R1032.

The divide by hundred section (/100) is present between the relay contacts K1008 and K1004/6,4.
The 100 is accomplished by R1021 and R1023.

LF square wave calibration is achieved via the dual varicap diode V1002, Influence of the signal on
the capacitance value is eliminated by two diodes with opposite polarization. The compensation
factor and conseguently the voltages AT1LFCOR1 and AT1LFCORO are depending on the selected
attenuator position.
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The signal ATCAL is applied to /33 attenuator R1008/R1009. ATCAL can supply several accurate
voltages that are used for vertical calibrations.

Impedance converter

This active stage consists of three sections with different frequency ranges. The sections partly make

use of the same components:

- The HF section for frequencies above 5 kHz. It is formed by C1021, FET V1006 and the two
emitter followers V1008 and V1009. The FETs V1004 and V1005 are used for input protection.
V1007 is a current source,

- The LF section for frequencies 30 Hz to 5 kHz. It is formed by operational amplifier N1001 (gain
2x) that receives the LF input signal via divide-by-two attenuator R1031/R1032. The capacitors
C1023 and C1025 are frequency determining components in the N1001 feedback loop. The
M1001 cutput signal is routed via R1034, V1006 and the emitter followers V1008 and V1009,

- The DC section for frequencies DC to 30 Hz. It is formed by operational amplifier N1001 (gain 2x)
that receives the input signal via divide-by-two attenuator R1031/R1032. Via feedback resistor
R1037 the voltage at the output of the impedance converter is compared with the input level via
the + and inputs of N1001. This keeps the DC output value of the impedance converter exactly at
the required value. This compensates for DC drift. Part of the feedback loop is V1001 that
determines the low-frequency gain. The N1001 oulput signal is routed via R1034, V1006 and the
emitter followers V1008 and V1009,

The low impedance attenuator is formed by R1072 and R1073. Switching is accomplished by V1012
and V1013, V1012 conducts in the /1 position and V1013 in the /2,5 position. The attenuator output
gignal is an unbalanced signal. The unbalanced output signal is applied to the succeeding stage via
R1071 and via R1074.

Diagram 5

Probe indication circuit

There are four identical circuils of which the one for channel 1 is described. The resistor in the
indication ring of the probe is present between X1002 and ground potential. The resistance value is
measured by the microprocessor on unit A3,

The temperature of the 5002 termination resistors on diagram 1 is measured by NTC resistor R1011.
This resistor is placed in between the two termination resistors. If the temperature gets too high, the
+ input of N1101 becomes lower than the input. This makes output 13 of N11071 low and 0 volt is
detected by the microprocessor via the probe indication line PROBE1. This is the sign tor the
microprocessor that the 5082 resistor is too hot and it is switched off,

LF square wave calibration

This circuit produces the voltages for the varicap diodes V1002. The diodes require control voltages
with opposite polarity. There are four identical circuits for the four vertical channels. The input signal
AT1LFCAL is produced by a DAC and has the range 0 ... 10 volt. This is converted via the operational
amplifiers N1102, N1103 into two signals that range from -5 ... -15 volt (ATILFCORO) and +5 ... +15
volt (AT1LFCOR1) respectively.

Amplitude Calibrator

This circuit consists of 8-position multiplexer D1152 and operational amplifier N1104. It can supply 8
accurate voltages of 10V, 5V, 2V, 1V, 500mV, 200mV and OV. They are supplied to the vertical
channels 1, 2, 3 and 4 for calibration voltages. The voltages are derived from a voltage divider with
precision resistors R1192 through R1197. The divider is supplied with an accurate 10 V reference
voltage. Under control of a three bit address ATCALO ... ATCAL2 one of the outputs of the voltage
divider is selected via D1152. This signal is routed to the vertical channels via buffer N1104.

Loop gain calibration

The output voltage range of a digital-to-analog converter (DAC) is changed via resistor network
R1112, R1113 and R1114. The output voltage is applied to V1001 that determines the low-frequency
gain in the channel 1 attenuator,
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5.1.1.3

Calibrator

This_ circuit is used for probe adjustment. It is built up around triple analog multiplexer D1151. The
sections D1151/1,2,10,15 and D1151/3,4,5,9 form a 2 kHz oscillator, The third section
D1151/11,12,13,14 switches in the 2 kHz rate of the oscillator. The oscillation principle is now
explained with the simplified diagram in the figure.

+12V
FI'I'|5I
uw
15
+10V REF
o Di154
- +
R1153 2 |
] -
11
A1154 .
215k | -
L 215k | R [
G151
100 g
3 5
-
4
D152 _E%Jm"-;pp
JCHEE
__]

o0p

[ |
8
| d42k2 ——
Z
—{"o]
{5 ]
| g | p—

AT

Figure 5.2 Simplified diagram of CAL generator

The start is in the situation as given in the figure. C1151 charges from +12V via R1151 and the swiich
contacls 15 and 2. After some time the voltage across C1151 reaches the digital "High" level and the
switch contacts go to the opposite position. This causes C1151 to discharge to 0V via switch contacts
3 and 4 and R1152. Via switch contacts 15 and 1 and R1153 a gap is created between the switching
moments, The charging/discharging process makes pin 11 high and low at a 2 kHz rate. This
connects voltage divider R1156/R1157 and R1158, R1159 with + 10VREF or leaves it floating in the
2 kHz rate.

Preamplifiers

Diagram 6, 7

The preamplifiers for channel 1 and 2 and associated current sources are given in diagram 8.
Diagram 7 gives this for channel 3 and 4. Channel 1, 2, 3 and 4 are identical, therefore only channel
1 is explained.

The output signals AT10OUT1 and AT10UTO from the channel 1 attenuator are applied to pin 3 and
5 af amplifier IC D1201. The balanced output signal of this IC is available at pin 18 and 19. This signal
is routed to the Y-functions section via the level shifters V1201 and V1202,
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5.1.1.4

The amplifier D1201 can be switched to a number of attenuation/gain positions that are dependent
on the channel 1 AMPL position. The gain x1 position is determined by R1205/R1206/C 1205 that are
present across pin 6 and 7. The x1 is switched by control signal PA1X1.

The attenuation /2 is determined by R1207 and switched by PA1/2.

The gain x5 is determined by R1208/R1210/R1215/C1210 and switched by PA1X5. Continuous gain
control is determined by DAC output signal VAR1 that is applied to pin 20. This signal comes from
microprocessor unit A3. It is used for front panel gain control in fine steps and also for gain calibration,

Tha complete range of the channel 1 input sensitivities is controlled via front panel control AMPL. It
is accomplished by the combination of input attenuator positions and the x1, /2, x5 and the VAR1
functions.

Offset control is achieved via the DAC output signal PA1OFFSET that is applied to the D1201 input
pin 13. The DAC signal PATOFFSTRG gives an offset signal in the current sources V1208 (PA1LSA)
and V1209 (PA1LSB). PA1LSA and PA1LSB are applied to level shifters W1201/v1202. This is used
to compensate for offset in the trigger path and also influences the offset in the verical channel. This
in turn is compensated via the POS1 signal in the Y-functions section.

The circuit in the bottom half of the diagram includes a number of current sources for the channel 1
and 2 preamplifiers. The reference for all these current sources is PAVREF that is present at
M1251/pin 3. This is converted in a reference voltage at the collector of V1252 that is applied to the
current sources, The currents for channel 1 are PA1ICL, PA11SY, PA1LSA and PA1LSE. The currents
for channel 2 are PA2ICL, PA2ISY, PA2LSA and PA2LSB. PA2LSA and PA2LSE are adjustable via
DAC oulput signal PA20OFFSTRG.

Y functions and delay line driver

Diagram 8

This diagram shows the channel 1, 2, 3 and 4 function circuits D1301, D2301, D3301 and D4301.
The balanced oulpul signals of each cicuit are available al pin 7 and 8. They are all applied to the
resistance network R1313 through R4314 that is shown on the next diagram. The outpult of this
network feeds the delay line driver.

The four function circuits are almost identical. Compared with channel 1 and 3, channels 2 and 4 have
additional invert functions. For this reason, only the channel 2 cireuit is explained. Here the balanced
input signal is applied to pin 25 and 26 of D2301. The balanced output signal at pin 7 and 8 is switched
by control signal CNT2CH-HX. The balanced output signals FNC2MTRO and FNC2MTR1 that are
available at pin 13 and 14 are used for triggering the main time base. This is switched via control
signal CNT2MT-HT. The balanced output signals FNC2DTRO and FNC2DTR1 that are available at
pin 1 and 2 are used for triggering the delayed time base. This is switched via control signal
CNT2DT-HT.

Channel 2 position contral is achieved via an adjustable analog DAC voltage POS2 from the
microprocessor unit A3. This voltage is applied to input @ of operational amplifier N2202. This IC
converis the DAC voltage POS2 (1 ... 4 V) into a voltage between -8 and +8 V. This voltage is
converted into a current via resistor R2311, because pin 12 of D2301 is a virtual ground.

The balanced output signals FNCYOPO and FNCYOP1 at pin 5 and 6 of D2301 of the channel 1 can
be used to provide signals for the Y-out option. The (optional) Y-out circuit (present in channel 1 only)
is located on an additional unit that is connected via the connectors X1303 through X1310. This is
switched via control signal YOP-HX at pin 4. If no option installed, the signal is switched off by a low
level supplied via R1312. If the option is present the switching is achieved by a signal coming from
the additional unit.
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T_he balanced output signals FNG1DPOO and FNC1DPO1 at pin 9 and 10 can be used to provide
signals for digital signal storage. The signals are routed via the coaxial sockets X1301 and X1302 to
the sockets X8001 and XBOO2 on digitizer unit AB. This is present on all 4 channels. Biasing current
for these outputs is provided via V1302, V1313 and R1307. The capacitor C1301 determines the cut-
off frequency if the bandwidth limiter is active. The limiter is switched via signal FNCBWL.

The following table summarizes the functions and related pin numbers of the IC's used in the circuit

diagram:
Output (pin) COn/Off (pin) Invert (pin) Bandw. Lim. (pin) Pos (pin)
MTB Trig 20 19 - B =
{13,14)
DTB Trig 24 23 - -
(1.2)
Y-out 4 3 28 -
(5,6)
Digital out -- 3 28 12
{9,10)
Chann. out 1" 3 28 12
(7.8)

Diagram 9

This diagram shows the delay line driver and associated circuitry. The delay line driver itself consists
of the balanced amplifier branches V5003/V5006/V5008 and V5004/V5007/V5009. These amplifiers
serve as a 9x amplifier and level shifter. V5011/V5012V5013/V5014 clamp the input signal in order
to reduce the output voltage swing applied to the delay line. The balanced input current (100 uA/div)
signals from channel 1, 2, 3 and 4 are FNC10UTO/FNC20UTO/FNC30UTO/FNC40UTO and
FNC1OUT1/FNC20UT1/FNC30UT1/FNC40UT1. The cutput voltage (45 mV/div when connected to
the delay line, 90 mV/div when open) signals DLDOUTO and DLDOUT1 supply the delay line. The
resistors R5051 and R5052 give correct 504} termination impedance.

The Y-offset control part is supplied with the DAC output signal DLDOFFSET (delay line driver offset)
that is used for instrument calibration. The DAC output signal TRASEP gives trace separation
between main and delayed time base display in alternate time base mode. TRASEP is passed
through via analog switch D5001/6,8,9 if control signal TRASEP-HC is high.,

Operational amplifier N5001/5,6,7 makes a stable +4 V reference vollage.
Operational amplifier N5001/2,3,1 keeps DLDDCLEVELO and DLDDCLEVEL1 at equal level by
influencing the level at DLDDCCORR.,

Diagram 10

This diagram comprises the circuitry that controls the vertical channels 1, 2, 3 and 4 and the main
{MTR) and delayed (DTR) trigger sources. The heart is formed by IC DS009. The IC is loaded with
infarmation about the control functions that must be executed. This happens via the input lines SCL
{Serial CLock) and SDA (Senal DAta) that come from the microprocessor unit A3, At turn-on D3003
gets a reset at pin 17. This occurs via V5508 which is controlled by output D3004/11 on the next
diagram.

The channels 1, 2, 3 and 4 are switched via the output pins 2, 3, 4 and 5 of D9009. The main time
base trigger (MTR) source of channel 1, 2, 3 and 4 is swilched via the conlrol signals thal are
available at pin 2, 12, 1 and 13 of multiplexer D5501. This multiplexer is supplied with 3 lines that
come from pin 25, 26 and 27 of DS00S. The signal CNT2MTI-HT that is present at pin 11 of AND gate
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E?Eﬁﬁ:i gives lhe necessary inversion of the main trigger path if channel 2 is in the inverted mode. The
signal CNT4MTI-HT that is present at pin 4 of AND gate D5503 gives inversion of the main trigger
path if channel 4 is in the inverted mode.

The delayed time base trigger (DTR) source of channel 1, 2, 3 and 4 is switched via the control
signals that are available at pin 2, 12, 1 and 13 of multiplexer D5502. This multiplexer is supplied with
3 lines that come from pin 22, 23 and 24 of D9009. The signal CNT2DTI-HT that is present at pin 10
of AND gate D5503 gives the necessary inversion of the delayed trigger path if channel 2 is in the
inverted mode. The signal CNT4DTI-HT that is present at pin 3 of and-gate DS503 gives inversion of
the main trigger path if channel 4 is in the inverted mode.

The input pin 9 ALTCLN of D9009 gives channelitrigger source switching in the alternate display
made. The circuit with V5503 converts the current input signal ALTCLK (ALTernate CLock) from the
time base logic inte a voltage signal. The input pin 17 PUDML gives D009 a preset when switching
the oscilloscope on.

For the chopped display mode a chopper oscillator V5501/V5502 is present. It is swilched on when
control signal CHSW (CHopper SWitch) is high. The output signal of the oscillator is applied to pin 7
of D9009. The signal CHBLANK gives display blanking when switching between one channel o
another.

The D009 output signal TRASEP-HC activates the trace separation control in altermnate time base
mode. This signal is high if the delayed time base is active and low for the main time base. The output
signal TBSEL controls the choice between main time base (high) and delayed time base (low) for
harizontal deflection.

Diagram 11

This diagram includes the generation of control signals for the channel 1, 2, 3 and 4 attenuators,

preamplifiers, Y-function and delay line driver circuits, The names of the control signals indicate

exactly which circuit part is controlled:

- The signals starting with AT1, AT2, AT3 and AT4 control the ATtenuators of respectively channels
1,2, 3 and 4. The attenuators and associated signal name lists are indicated in the descriplion
belonging to figures 1, 2, 3 and 4.

- The signals starting with PA1, PAZ2, PA3 and PA4 control the PreAmplifiers of respectively
channels 1, 2, 3 and 4. The preamplifiers and associated signal name lists are indicated in the
description belonging to figures 6 and 7.

- The signals starling with FNC1, FNC2, FNC3 and FNC4 control the Y- FuNCtion {channel and
trigger source switching) of respectively channels 1, 2, 3 and 4. The Y-function blocks and
associated signal name lists are indicated in the description for diagram 8.

- The signals starting with DLD control the Delay Line Driver. This circuit part and associated signal
name list are indicated in the description for diagram 9.

A part of the control functions are simple onfoff functions; e.g. the switching of a certain attenuator
section. Other control functions consist of an adjustable DC voltage; e.g. the DC voltage that
determines the gain of an amplifier section.

D09001 and D9002 have outpuls that are able to drive the relays in the attenuator sections of channels
1,2, 3 and 4. The |IC's are controlled by the microprocessor on unit A3. This happens via the data
signal SDA (Serial DAta) and the synchronization signal SCL (Serial CLock). The enable signals
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DLENO-HT _{Data Latch _Ehlable} and DLEN1-HT determine if D9001 or D002 reacts on the
SDA/SCL signals. The figure below indicates the relation between SDA and SCL.

A

1
i
i

T
1
1
]

C

DATA LINE | CHAMGE |
STAELE: ¢ OF DATA - '
DATA VALID ALLOWED, ;

Figure 5.3 Relation of serial bus signals SDA and SCL

D3003 and D9004 have outputs that control a number of on/off functions in the preamplifier. The IC's
are connected in cascade as a shift register. The IC’s are controlled by the microprocessor on unit
A3. This happens via the data signal SDA (Serial DAta) and the synchronization signal SCL (Serial
CLock). The enable signal STROBEOQ-HT in relation with SCL and SDA is indicated in the figure
below. New data can be clocked into the shift register if STROBED-HT is low. The new data becomes
available at the outputs at the low-to-high transition of STROBED-HT.

CONFIGLIRATION OF HEF 4084 BUS
B PARALLEL 8 PARALLEL

I IR It
o [ -

INPUT PULSES FOR HEF 4084 BUS:

DATA 15 CLOCKED INTD THE HEF 4054 |C
AT PDSITIVE SLOPE OF CLOCKPULSE:

S i o VR
=X XX

STROBE-HT r |
OUTPUTS :
OLD DATA x MEW DATA

Figure 5.4  Configuration of serial control bus

NO001, NS002 and NA003 are octal digital-to-analog converters (DAC's). Each IC has 8 outputs
capable of delivering a DC voltage that is adjustable between 0.5 and 9.5 V. This is controlled by the
microprocessor on unit A3 via 6 bils of information that allow 64 adjustment steps. This happens via
the data signal SDA (Serial DAla) and the synchrenization signal SCL (Serial CLock). The daia bits
are preceeded by address bits that are compared with the fixed address AD/A1/A2 applied to pin 7,
8 and 9. This determines if N9001, N9002 or N9003 reacts on the bitstream.

Nofe:  a solder pad is present in the SDA and SCL input lines of every IC. This gives the possibility
to isolate a suspected IC from the other in case a fault is suspected.
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5.1.1.5 Main and delayed time base triggering

Diagram 12

The main time base triggering (MTR) is mainly formed by IC D6541. The other IC D6621 is the peak-
peak detector for the trigger level. The balanced input signal for Iriggering on vertical channels 1, 2,
3 or 4 is applied to pin 7 and 8. This signal can originate from one of the 4 vertical preamplifier
sections where the source selection is also done. The dc biasing currents come from the circuit with
VE506, VB507 and VB532. This circuit is also supplied with the line trigger sinewave signal MTRLINE
that comes from the power supply. This signal can be used for mains/line triggering and is selected
on the next diagram.

The output signal of D6541 is available at pin 19 and 20. This signal is routed to the main time base
(MTB) via the level shifters V6573 and V6574. The signal MTRVIDEOQ from output pin 2 of D6541 is
routed to the TV trigger circuit.

The IC D6541 incorporates the filters for HF reject (external capacitor C6549), LF reject (external
capacitor C6551) and AC (external capacitors CB559, CB561, C6562). These filter modes are
switched with the control signals MTRLF-HD (pin 3) and MTRHF-HD (pin 14). Positive/negative slope
and video are switched with the control signals MTRSLOPE (pin 21) and MTRTVSEL-HD (pin 4). The
logic levels of these control signals are indicated in two tables on the diagram. The signal MTRSEN
is a DAC output voltage that determines the gain of the trigger amplifier.

A balanced current signal leaves DB541 at pins 26 and 27. This signal is converted into a voltage
signal via V6604 and VEE06. The voltage signal is applied to pins 3 and 7 of the peak-peak detector
D&621. This IC detects the positive and negative peak values of the trigger signal. It reduces in the
peak-peak trigger mode (switched with MTRPPLEV-HD) the range of the level (LEVMTE) to just
within the peak-peak signal value.

The output of the peak-peak detector is present at pin 14 and 15 and routed to level input pin 22 and
23 of DB541, via the level shifter with VBB6T, VEEEB, VEEE6 and VBEEET. At this point a level offset
correclion is also introduced via DAC signal MTRBAL. The level is fixed in TV trigger mode by giving
signal LEVMTE a pradefined fixed lavel. The output pulse MTRTVSYNC from the TV synchronization
separator circuit (see next diagram) is applied to the base of VB687. This signal is interrupted if the
TV trigger mode is off.

The series parallel converter D9011 has outputs that confrel a number of on/off functions in the MTB
triggering. D901 is controlled by the microprocessor on unit A3, This happens via the data signal SDA
(Serial DAta) and the synchronization signal SCL (Serial CLock). The enable signal is STROBE1-HT.

Diagram 13

This diagram shows the TV trigger circuit. The signal MTRVIDEO from pin 2 of MTR circuit D654 is
applied to the input of the TV CLAMP circuit V6754 V6757/NVETEAVETEIVETES. The peak level of
the synchronization pulses is detected via VE757 and CE758. The TV signal at the base of VG768 is
kept at a constant level via V6759 and V6754, Diode VE761 cuts off the video information so that only
synchronization pulses are applied to input pin 2 of NG6771.

The TV synchronization separator N6771 is able to decode three different types of sync pulses. The
analog control signal MTRTVMODE at pin 6 can have 3 different values that determine the TV
standard in which the circuit will work. The standards and respective control voltages are indicated in
a table.

MNE771 separates the TV synchronization pulses. The following signals are available at its outpuls:

- Pin 1 carries negative going line (MTRTVL) pulses. These pulses can be applied to the MTB
trigger (MTR) section via multiplexer DE781. Via multiplexer D7711/3,4,5,9 they are applied to the
delayed trigger (DTR) section,

- Pin 3 carries the negalive going field pulses (MTRTVFR) that appear at the beginning of field 1
and field 2.

- Pin 7. The signal is high during field 1 and low during field 2. Field 1 and Field 2 together form one
frame.
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The sel/reset flipflops DE779 make the field 1 (MTRTVFLD1) and field 2 (MTRTVFLD2) pulses. As
input signals are used the output signals at pin 7 and 3 of N6771.

The multiplexers D6781 and D7771 select the TV and line trigger sources for MTR and DTR:

- The MTB TV trigger signal is MTRTVSYNC. It originates from DE781/14.

- The DTB TV trigger signal is DTRTVL. It originates from D7711/15.

- The signal VSYNC from D6781/4 is not used: it will be used for extensions such as digital signal
storage.

- The MTB mains/line trigger signal is MTRLINE. It is switched via D5001/10,11,12.

- The DTB mains/line trigger signal is DTRLINE. It originates from D7711/13.

- Signal VSYNC carries the selected TV field 1 or TV field 2 pulse. This signal is used on the digitizer
unit A8. It is routed via socket X6794 on unit A1 to X8505 on unit A8,

Diagram 14

This diagram shows the DTB trigger (DTR) circuits. This circuit is build up around D7541. ltis a

simplified replica of the main trigger circuit. This because of the fact that the DTR is not equipped with
peak-peak trigger facility. The level signal LEVDTB is applied almost directly to pin 22 and 23 of

D7541. The transistors V7686 and V7687 are used to convert an asymmetrical LEVDTE signal into

a symmetrical signal. At this point the TV line synchronization pulses (DTRTVL) are applied to the Ay
delayed trigger section when required.

The XDEFL CIRCUIT is used for X-DEFLection via the balanced X deflection signals DTRXDEF1 and
DTRXDEFO (pin 15 and 16 of D7541). The outputs of the circuit are TBXOUT1/TEXOUTO and are
applied to the time base section. Itis there where the selection is done between X- deflection signal,
MTBE sawtooth and DTB sawtooth. Position control is achieved by signal DTRXPOS which is derived
from LEVDTB via swilch D7711/4,9,3. This switch is indicated on the preceding circuit diagram.

D9013 is used to determine the modification state of the unit A1. This is important in connection with
the microprocessor hardware. The 8 outputs of D9013 are made high one by one after the
oscilloscope is turned on. Via output diodes V7801 ... V7B08 the high level is passed through.
Depending on the modification state of the unit, one or more diodes are inserted into the p.c.b.. This
gives the possibility to program 256 different modification levels.

5.1.1.6 Main and delayed time base and conirol logic

Diagram 15

This diagram incorporates the control logic for the main and delayed time base. This logic consists
mainly of IC DBO04. Alsa the input signal for the final Z-amplifier is generated on this diagram and
ocours in DB003.

The selected trigger signals for the main time base are MTRIGO/MTRIG1 and are applied to pin 7 and
pin & of DB004. This results via output pin 24 and V8013/V8014 into signal MTBGATE that starts the
main lime base (MTB). Signal STRCALM-HT is used to start the MTB via V8003, This occurs during
autocalibration of the MTB.

The signal ALTCLK is derived here via V8018, This signal is used for display switching in ALTernate
display mode. This happens in D009 in the section that controls the display and trigger sources.

The selected trigger signals for delayed time base (DTB) are DTRIGO/DTRIG1 and are applied to pin
9 and pin 8 of DBO04. This results via output pin 18 and V8012/V8011 into signal DTBGATE that starts
the DTE. Signal STRCALD-HT is used to start the DTB via V8007. This occurs during autocalibration
of the DTB.

D8004 has inputs and outputs with the following functions:

- TBEOHO-LX goes low at the end of the hold-off period.

- TBAUTO-LD is low if auto free run mode is active.

- TBEOM-HX goes high at the end of the MTB sweep.

- TBSTD-LX goes low to start the DTB sweep. N
- TBEOD-HX goes high at the end of the delayed sweep.
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- TBNOTTR-HT goes high if the MTB is not triggered.

- TBSEL selects MTB if high and DTB if low.

- TBSSG-HT goes high at the end of a single sweep.

- DSOM (pin 2) goes high if a MTB trigger occurs. The connected circuit with V8023/8024 generates
signal DSOMOUT that is routed via coax socket X8011 lo socket X8503 on digitizer unit AB.

- DSOD (pin 14) goes high if a DTB trigger occurs, The connected circuit with VB029/VB031 generates
signal DSODOUT that is routed via coax socket X8014 to socket X8501 on digitizer unit A8,

- DSODGATE from VB012/V8011 informs the digitizer on unit A8 that the analog delayed sweep is
on. The signal is routed from coax socket XB013 to socket X8502,

- TVHOLD-LD is generated on the digitizer and can extend the hold off time of the main time base.
This is used in TV trigger mode. The signal is routed from X8504 on unit A8 to X6010 on unit A1.

- TBHOTXT informs the digitizer A8 about the presence of the hold off period of the analog time
base. The signal is routed to X8101/A12 on unit A8 via the connector board A10.

VBOE1/VB062/VBOE3/VBOEE form the "V peak-peak circuit”. It plays a role as the automatic
positioning of the cursors on the top and bottom of the signal (Vpp mode). This function works via the
DTB trigger circuit and is mainly software based. V8062/VB063 form a set-reset flipflop with inputs
with hysteresis. The flipflop is set with the DSOD pulse that goes high at the moment that a DTB
trigger pulse is detected. This is signalled 1o the microprocessor via VB0E6 which makes the TTL
signal VPPTEST-LD. The shape of the waveform is scanned by the microprocessor by monitoring
the signal VPPTEST-LD at different DTE trigger LEVEL paositions. The flipflop is reset by the
microprocessor via signal STRCALD-HT.

The balanced output signals ZTRAQ and ZTRA1 from pin 10 and 11 of D8003 are applied to the final
Z-amplifier in order to control the intensity on the CRT screen. An important input signal is TBZB from
D8004/19. This signal is high if the MTB sweep is on and during this time the light on the CRT is on.
The intensified part during the time that the DTB sweep is on is switched on if signal TBZA is high.
TEBZA originates from DB004/20.

The signal CHEL that is applied to D8003/15 is influenced from the chopper blanking signal
CHBELANK-HX and from the external Z-MODulation signal. The DAC output signals TBINTRAT-XA
(pin 3) and INTTRA respectively influence the intensity ratio between MTB and DTB display and the
total intensity on the CRT.

The signal TEXDEFL-LD (pin 6) switches the light continuously on if it is low. This happens in the X-
DEFLection mode.

The circuit with VB002/VB006 is used for Z-MODulation via the BNC socket at the rear of the
oscilloscope, The output signal of the circuit is TBZEXT and it is applied to DBO03/16.

D39008 has outputs that control a number of onfoff functions. The IC's of this type are connected in
cascade as a shift register. The IC's are controlled by the microprocessar on unit A3. This happens
via the data signal TBDO1 (from the preceding D2011); the synchronization signal TBSCL (Time Base
Serial CLock). The enable signal is STROBE1-HT. New data can be clocked into the shift register if
STROBE1-HT is low. The new data becomes available at the ocutputs at the low-to-high transition of
STROBE1-HT.

MNBOO0S is an octal digital-to-analog converter. The IC has B outputs that can deliver a DC voltage that
is adjustable between 0.5 and 9.5 V. This is controlled by the microprocessor on unit A3 via 6 bits of
information that allow 64 adjustment steps. This happens via the data signal SDA (Serial DAta) and
the synchronization signal SCL (Serial CLock). The data bits are preceeded by address bits that are
compared with the fixed address AO/A1/A2 applied to pin 7, 8 and 9. This determines if NB0OS or
similar IC’s in the instrument will react on the bitstream.

Note:  a solder pad is present in the SDA and SCL input lines of each IC. This gives the possibility
o isolate one IC from the olhers in case a faull is suspected.
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Diagram 16

This diagram indicates the timing circuits for the MTB. The principle of the time base is that a
capacitor is charged with a constant current. This gives a time-linear voltage across the capacitor;
lI'_Ie 5}}- called sawtooth or sweep signal. The timing capacitance consists of C6011 that is always in
circurt and C6012, C6013 that are activated via the switching transistors V6016 and V6019, The MTB
control is done in IC DE011,

The constant current is supplied via transistor V6003 and VE005. The current source consists of
voltage divider R6002 through R6007 with precision resistors. The voltage across this divider can be
influenced by DAC output voltage MTBVAR via N6D07/5,6,7 and VB001. This is necessary for
continuous time/div control (VAR) and calibration. The voltage on a tap of the voltage divider can be
selected via multiplexer D6001. This voltage (MCSCONTROL) is applied to the base of V6003 and
VE004. This occurs via operational amplifier N6006. Via multiplexer DE002 two different emiltter
resistance values can be selected for V6003 and another two for VB004. The resistance values differ
by a factor of 10: the emitter resistance for V6003 is switchable between R6014 (time base magnifier
x10) and RG013 (magnifier x1). The emitter resistance for V6004 is switchable between RE016 (time
base magnifier x10) and RE015 (magnifier x1).

The current from VE004 is applied to pin 16 of DE011 and is used as a reference. The sawtooth that
is generated across the timing capacitor(s) is applied to pin 18 of D6011. Inside this IC is the time
base switching transistor. The start of the sawtooth is initiated by signal MTBGATE that is applied to
pin 20 of DBO11. The sawtooth is also applied to pin 17 and converted into a balanced output signal
that is available pin 12 and 13. The MTB sweep pickoff circuit consists of Source follower V6013 (and
matching VB014) and emitter follower V6012, Horizontal position control is achieved via DAC output
signal TBXPOS at pin 14.

Input signal TBCALREF at D&011/28 and output signal MTBCALTST at D6011/24 provide
autocalibration of the time base. The sweep is switched on via STRCALM-HT and MTBGATE and
compared with reference voliage TBCALREF. Via switching of output signal MTBCALTST, the
microprocessor knows if the current source delivers the correct current. In case of inaccuracies the
microprocessor makes correclions.

The start of the DTB is initiated by a low level of signal TBSTD-LX at pin 1 of D6011. The signal is
generated via comparison of the MTE sawtooth signal and the adjustable DC voltage DTBM (delay
time multiplier). The DTBM signal is coming from DAC output NB014/6 via operational amplifier
MNB008/5,6,7.

The signal TBEOM-HX at pin 4 of D6011 becomes high at the end of the MTB sweep. The signal
TBEOHO-LX at pin 5 of D6011 becomes low at the end of the hold off period. The length of the hold
off period is determined by the DAC oulput voltage HOLDOFF that is applied to DB011/7.

The MTB is switched on by making MTBOMOFF (DB011/11) high. This signal is derived from control
signal TBSEL. TBSEL is high during X deflection by the MTB and low during DTB. The MTB is also
off in external X- deflection mode.

VEDDE is on during the fast time base positions. It activates a stabilizing circuit that is connected with
De011/21.

The circuit with V&042 and C6033 assures that the hold off time in the tastest time base positions will
never become shorter than 3 us. The circuit with CB035, V8002, CE017, V6008 and Ce415 is
responsable for the hold off timing. CB035 is always in circuit and C6017 and C6415 are aclivated by
switching transistors. The capacitors are charged in parallel with the MTB timing capacifors. During
the hold-off time that follows they are discharged by a current source inside D6011. The hold- off time
can be varied by varying the discharging current.
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o
The table shows the active main time base sections as a function of time/div setting:
main time base
Time | Current source Charge Timing caps Hold off caps
fdiv | MTBI2Z | I 10 N0 | Current Ce012 | Ce013 | CB415 | Ce017
V6005/c | MTBCZ | MTBC3 | HONAN | HOMU
05s | L L L L Buh L H H H
02s | L L H L 18ud L H H H
01s | L H L L J5uA L H H H
S50ms| L L L H TOuA L H H H
20ms| L L H H 175uA L H H H
10ms| L H L H 3500 L H H L
5ms | L H H H TO0uA L H H L
2ms | H L L H 1.75mA L H H L
ims | H L H H 3.5mA L H H L
bms | L L L L BuA H L H L
— 2ms | L L H L 18uA H L H L
Ams | L H L L 3504 H L L L
S0us | L L L H 70uA H L L L
20us | L L H H 17504 H L L L
10us | L H L H 350uh H L L L
Sus | L H H H 700uA H L L L
2us | H L L H 1.75mA H L L L
fus | H L H H 3.5mA H L L L
Sus | L L L H TOUA L L L L
2us | L L H H 175uA L L L L
Jdus | L H L H 350uA L L L L
S0ns | L H H H T00uA L L L L
20ns | H L L H 1.75mA, L L L L
Diagram 17
This diagram indicates the timing circuits for the DTB. It is basically identical to the diagram of the
MTB. For a description refer to the explanation of the corresponding circuit parts in diagram 16. The
additional parls in this diagram are explained below.
L

The point where the input signals for the final X amplifier are applied is present on this diagram. This
point is formed by the emitters of V7031 and V7032. The balanced signals that are applied are the
combined MTE and DTE outputs TEXOUTO/TBXOUTI and the external X-DEFLection signals
TEXOUTO-XATBXOUT1-XA.

The circuit with N7016 makes an accurate voltage +15TBREF for the MTB and DTB timing circuits.
Also the TBCALREF voltage for time base calibration is made here. As a reference for this circuit the
+10VREF is used.

The circuit with D7005 converts the 5 digital OV/5V signals into one analog signal with 32 possible
levels. This signal can be read by an analog input of the microprocessor.

The eireuit with multiplexer D7004 selects accurate voltages that come from a divider network with

precision resistors R7064 through R7067. Operational amplifier N7014/2,3,6 is supplied with these
voltages in order to calibrate the X-path from the MTB.

Operational amplifier N7015/2,3,6 does the same for DTB. Voltage DSW (present at the DTE output)
is made equal to the selected voltage from the voltage divider R7064 through R7067. This occurs via
feedback signal DCLOOP. This gives a defined input voltage for the X-path (including the D7011
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output stage). The output voltage XCAL at the horizontal deflection plates of the CRT is measured
and horizontal calibrations are performed. During normal oscilloscope functioning the multiplexer
connects pin 3 + 4 and pin 13 + 11. This switches V7093 and V7094 on and the feedback paths for
MTE and DTB are interrupted.

The table shows the active delayed time base sections as a function of time/div setting:

5.1.2

rdelayed time base

Time Current source Charge Timing capacitor

fdiv DTBI2 | .1 A0 10 Current Cc7012
V7005/c DTBC2

Sms L L L L BuA H

2ms L L H L 18uA H

Jms L H L L J5uA H

50us L L L H TOUA H

20us L L H H 175uh H

10us L H L H 350ui H

sus L H H H T00uA H

2us H L L H 1.75mA H

1us H L H H 3.5mA H

Sus L L L H TOuA L

2us L L H H 175ui L

Aus L H L H 350uA L

50ns L H H H T00uA L

20ns H L L H 1.75mA, L

Signal name list

Naote:  In the signal name list you find the itemnumber of the component that is source or destination.
Behind this itemnumber (separated by “:") you find the number of the diagram where the
source/destination can be found.

NAME MEAMING SOURCE DESTIMATION

ALTCLK ALTERMNATE DISPLAY MODE CLOCK Vao1s:15s V5503:10

ATCAL SIGNAL FOR GAIN CALIBRATION N1104:05 R1008:01

R2008:02
R3008:03
R4008:04

AT1AC/DC AC/DC INPUT COUPLING SELECTION CHA1 Da001:11  K1002:01

AT1LFCAL LF CORRECTION CONTROL SIGNAL CH1 N9001:11  R1102:05

AT1LFCOROD LF CORRECTION 0 CH1 N1102:05  R1029:01

ATILFCOR1 LF CORRECTION 1 CH1 N1103:05  R1028:01

AT1LOOPCAL LF GAIN CONTROL CH1 N3001:11  R1113:.05

ATILOOPCOR LF GAIN CONTROL IN FEEDBACK LOOP CH1 R1113:.05 V1001:01

AT10OFFSET OFFSET CONTROL SIGMAL CH1 NG001:11  R1039:01

AT10UTO ATTENUATOR 1 QUTPUT 0 CH1 R1074:01 D1201:06

AT10UTH ATTENUATOR 1 OUTPUT 1 CH1 VI013:01  D1201:06

AT1PROBE PROBE DETECTION SIGMAL CH1 ¥1002:01  R1096:05

AT1FPROT 500 PROTECTION CH1 R1011:01  N1101:05
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NAME MEANING SOURCE DESTINATION
AT1.50E 5002 INPUT IMPEDANCE SELECTION CH1 D2001:11 K1001:01
AT1/001 /1 ATTENUATOR SELECTION CH1 DO001:11 K1003:01
AT1/010 /10 ATTENUATOR SELECTIOMN CH1 DO001:11 K1004:01
AT1/100 /100 ATTENUATOR SELECTION CH1 D9001:11 K1006:01
AT1/2.5 /2.5 ATTENUATOR SELECTION CH1 D9001:11 V1017:01
AT12REP COMMON FOR ALL RELAIS CH1, 2 D9001:11 K1001..

K1006:01
K2001...
K2006:02
AT2AC/DC AC/DC INPUT COUPLING SELECTION CH2 D9001:11  K2002:02
AT2LFCAL LF CORRECTION CONTROL SIGMNAL CH2 N9001:11 R2102:.05
ATZ2LFCORO LF CORRECTION 0 CH2 N1102:05 R2029.02
ATZLFCOR1 LF CORRECTION 1 CHZ N1103:05 R2028:02
ATZLOOPCAL LF GAIN CONTROL CH2 N8001:11  R2113:05
ATZLOOPCOR  LF GAIN CONTROL IN FEEDBACK LOOP CH2 R2113:05 W2001:02
AT20FFSET OFFSET CONTROL SIGMNAL CH2 NS002:11  R2039:.02
AT20UTO ATTENUATOR 2 OUTPUT 0 CH2 Rz2074:02 D2201:06
AT20UT1 ATTENUATOR 2 OUTPUT 1 CH2 Va1ia0z D2201:06
AT2PROBE PROBE DETECTION SIGNAL CH2 X2002:02 R2096:05
AT2FROT 5002 PROTECTION CH2 R2011:02  N1101:05
AT2.50E 504 INPUT IMPEDANCE SELECTION CH2 D9001:11  K2001:02
AT2/001 M1 ATTENUATOR SELECTION CH2 D9001:11 K2003:02
AT2/010 10 ATTENUATOR SELECTION CH2 D8001:11  K2004:02
AT2/100 /100 ATTENUATOR SELECTION CH2 D2001:11  K2006:02
AT2/2.5 /2.5 ATTENUATOR SELECTION CH2 D9001:11 V2017.02
AT3AC/DC AC/DC INPUT COUPLING SELECTION CH3 D9002:11  K3002:03
AT3LFCAL LF CORRECTION CONTROL SIGNAL CH3 NB003:11  R3102:05
AT3LFCOROD LF CORRECTION 0 CH3 N3102:05 R3029:03
AT3LFCOR1 LF CORRECTION 1 CH3 N3103:05 R3028:03
AT3LOOPCAL LF GAIN CONTROL CH3 NB003:11  R3113:05
AT3LOOPCOR  LF GAIN CONTROL IN FEEDBACK LOOP CH3 R3113:05 V3001:03
AT30FFSET OFFSET CONTROL SIGNAL CH3 N9002:11  R3039:03
AT30UTO ATTENUATOR 3 OUTPUT 0 CH3 R3074:03 D3201:07
AT30UTH ATTENUATOR 3 OUTPUT 1 CH3 V3013:03  D3201:07
AT3PROBE PROBE DETECTION SIGNAL CH3 X3002:03 R3096:05
AT3PROT 504k PROTECTION CH3 A3011:03  N1101:05
AT3.50E 504 INPUT IMPEDANCE SELECTION CH3 Da002:11  K3001:03
AT3/001 /1 ATTENUATOR SELECTION CH3 D9002:11 K3003:03
AT3/010 /10 ATTENUATOR SELECTION CH3 D9002:11  K3004:03
AT3M100 100 ATTENUATOR SELECTION CH3 D8002:11  K3006:03
AT3/2.5 /2.5 ATTENUATOR SELECTION CH3 D9002:11 V3016:03
AT34REP COMMON FOR ALL RELAIS CH 3, 4 D9002:11 K3001...
K3006:03
K4001...
K4006:04
AT4AC/DC AC/DC INPUT COUPLING SELECTION CH4 D9002:11  K4002:04
ATALFCAL LF CORRECTION CONTROL SIGMAL CH4 N9003:11  R4102:05
ATALFCORO LF CORRECTION 0 CH4 N3102:05 R4029:04
ATALFCOR1 LF CORRECTION 1 CH4 N3103:05 R4028:04
AT4LOOPCAL LF GAIN CONTROL CH4 N9003:11  R4113:05
AT4LOOPCOR  LF GAIN CONTROL IN FEEDBACK LOOP CH4 R4113:05 V4001:04



5.1 -

UNIT DESCRIPTIONS

SOURCE DESTINATION

MAME MEANING

AT40FFSET OFFSET CONTROL SIGNAL CH4
AT40UTO ATTEMUATOR 4 OUTPUT 0 CH4

AT40UT1 ATTENUATOR 4 OUTPUT 1 CH4
AT4PROBE PROBE DETECTION SIGNAL CH4
AT4PROT 5002 PROTECTION CH4

AT4.50E 500 INPUT IMPEDANCE SELECTION CH4
AT4/001 1 ATTENUATOR SELECTION CH4
AT4/010 10 ATTENUATOR SELECTION CH4
AT4/100 /100 ATTENUATOR SELECTION CH4
AT4/2.5 /2.5 ATTENUATOR SELECTION CH4
CNT1CH-HX CHANNEL 1 ON/OFF SIGNAL

CNT1DT-HT DTE TRIGGER ON CH1 ON/OFF
CNTIMT-HT MTB TRIGGER ON CH1 ON/OFF
CNT2CH-HX CHANNEL 2 ON/OFF SIGNAL

CNT2DT-HT DTB TRIGGER ON CH2 ON/OFF
CNT2MT-HT MTB TRIGGER ON CH2 ON/OFF
CNT3CH-HX CHANMNEL 3 ON/OFF SIGNAL

CNT3DT-HT DTE TRIGGER ON CH3 ON/OFF
CNT3MT-HT MTB TRIGGER ON CH3 ON/OFF
CNT4CH-HX CHAMNNEL 4 ON/OFF SIGNAL

CNT4DT-HT DTE TRIGGER ON CH4 ON/OFF
CNT4MT-HT MTB TRIGGER ON CH4 ON/OFF
CPBLAMNK-HX CHOFPPER BLANKING SIGNAL
DLDOFFSET DELAY LINE DRIVER OFFSET

DLDOUTO DELAY LINE DRIVER QUTPUT 0
DLDOUTH DELAY LINE DRIVER OUTPUT 1
DLEMNO-HT DATA LATCH ENABLE O

DLEN1-HT DATA LATCH ENABLE 1

DLENZ2-HT DATA LATCH ENABLE 2

DsoD SET OF FLIPFLOP AUTOPOS Y-CURSOR
DTBCALTST DTB CAL TEST SIGMAL

DTBVAR OTB VARIABLE CONTROL SIGMNAL
DTBGATE OTB GATE SIGMAL

DTRHF-HD DELAYED TRIGGER HF FILTER SWITCH
DTRIGO DELAYED TRIGGER OUTPUT SIGNAL O
DTRIG1 DELAYED TRIGGER OUTPUT SIGNAL 1
DTALF-HD DELAYED TRIGGER LF FILTER SWITCH
DTRLINE ¥-DEFLECTION VIA LINE SIGMAL
DTRLIMESW-HD X-DEFLECTION VIA LINE SWITCHING
DTRSEN DELAYED TRIGGER SENSITIVITY CONTROL
DTRSLOPE DELAYED TRIGGER SLOPE CONTROL
DTRTVL DELAYED TRIGGER TV LINE TRIG SIGNAL
DTRTVSEL-HD DELAYED TV TRIGGER SELECTION
DTRXDEFQ DELAYED TRIGGER X DEFLECTION SIGNAL 0
DTRXDEF1 DELAYED TRIGGER X DEFLECTION SIGNAL 1

DTRXDSEL-HD

FNCBWL

DELAYED TRIGGER X DEFLECTION SELECTION

BANDWIDTH LIMITER OMN/OFF

N3003:11
R4074:04
R4013:04
X4002:04
R4011:04
Dao0z:11
Dao0z2:11
Da002:11
Da002:11
D3002:11

R5559:10
D5502:10
D5501:10
R5558:10
D5502:10
D5501:10
R5557:10
D5502:10
D5501:10
R5556:10
Ds502:10
D5501:10
R5517:10

MN3003:11

R5063:09
R5062:09
X9001:18
Xa9001:18
X9001:18
Da004:15
D7011:17
MB005:15
VB011:15

Da012:14
WT574:14
VWT573:14
D2007A7
D7711:13
D9012:14
NE005:15
D2007:17
D7711:13
R7543:14
D7541:14
D7541:14
D3012:14

D9003:11

R4039:04
D4201:07
D4201:07
R4096:05
N11071:05
K4001:04
K4003:04
K4004:04
K4006:04
V4017:04

D1301:08
D1301:08
D1301:08
D2301:08
D2301:08
D2301:08
D3301:08
D3301:08
D3301:08
D4:301:08
D4301:08
D4301:08
Ca002:15

R5018:09
DELAY LINE
DELAY LINE
D9001:11
D9002:11
D9006:16
RB057:15
D7005:17
R7009:17
D707

R75d44:14
DB004:15
DBa004:15
R7542:14
WTs06:14
DY711:13
R7554:14
R7547:14
A7696:14
D7711:13
R7754:14
R77533:14
R7546:14

D1301:08
D2301:08
D3301:08
D4301:08
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NAME MEANING SOURCE DESTINATIOMN
FNC1DTRO OTB TRIGGER ON CH1 OUTPUT SIGMAL O D1301:08 R7522:14
FNC1DTR1 OTB TRIGGER ON CH1 OUTPUT SIGMNAL 1 D1301:08 R7521:14
FNCIMTRO MTB TRIGGER OMN CH1 QUTPUT SIGNAL 0 D1301:08 RE522:12
FNC1MTR1 MTR TRIGGER ON CH1 QUTPUT SIGMAL 1 D1301:08 RB521:12
FNCA1OUTO CHANNEL 1 QUTPUT SIGNAL 0 D1301:08 R1313:09
FNC10UTH CHANNEL 1 OUTPUT SIGNAL 1 D1301:08  R1314:09
FNC2DTRO OTE TRIGGER ON CH2 OUTPUT SIGNAL 0 D2301:08 R7524:14
FNC2DTR1 DTBE TRIGGER ON CH2 QUTPUT SIGMNAL 1 D2301:08 R7523:14
FNC2MTRO MTB TRIGGER ON CH2 OUTPUT SIGMAL 0 D2301:08 HB524:12
FNCZMTR1 MTR TRIGGER ON CH2 QUTPUT SIGMAL 1 D2301:08 RB523:12
FNC20UTO CHAMNMEL 2 OQUTPUT SIGNAL 0 D2301:08 R2313:09
FNC20UT1 CHANMNEL 2 QUTPUT SIGNAL 1 D2301:08 R2314:09
FNC3DTRO DTB TRIGGER ON CH3 OUTPUT SIGMNAL 0 D3301:08 R7527:14
FNC3DTR1 DOTB TRIGGER ON CH3 OUTPUT SIGMAL 1 D3301:08 R7526:14
FNC3MTRO MTE TRIGGER OM CH3 QUTPUT SIGNAL 0 D3301:08 RA6527:12
FNC3MTR1 MTR TRIGGER ON CH3 OUTPUT SIGNAL 1 D3301:08 RE526:12
FNC30UTO CHANMEL 3 OUTPUT SIGNAL 0 D3301:08 R3313:09
FNC30UT1 CHANMEL 3 OUTPUT SIGNAL 1 D3301:08 R3314:08
FNC4DTRO DTE TRIGGER ON CH4 QUTPUT SIGNAL 0 D4301:08 R7529:14
FNC4DTR1 DTB TRIGGER ON CH4 OQUTPUT SIGNAL 1 D4301:08  R7528:14
FNCAMTRO MTE TRIGGER OM CH4 OUTPUT SIGNAL 0 D4301:08 HB529:12
FNCAMTRA MTR TRIGGER ON CH4 OUTPUT SIGNAL 1 D4301:08 R6528:12
FNC40UTO CHANMEL 4 QUTPUT SIGNAL 0 D4301:08  R4313:09
FNC40UT1 CHANMEL 4 QUTPUT SIGNAL 1 D4301:08 R4314:09
FNCYOPO Y-OUT OPTION SIGNAL O D1301:08 Y-option
FNCYOP1 Y-0OUT OPTION SIGNAL 1 D1301:08  Y-option
HOLDOFF HOLD OFF CONTROL SIGMAL X9002:18 RB032:16
INTTRA TRACE INTENSITY CONTROL X9002:18 RB049:15
LEVDTB DELAYED TRIGGER LEVEL CONTROL X9002:18 R7VEB1:14
LEVMTE MAIN TRIGGER LEVEL CONTROL X9002:18 RBE622:12
LINE LINE TRIGGER SIGMNAL Xx9001:18 R7711:113
MTBCALTST MTB CAL TEST SIGNAL De011:16  DY005:17
MTBGATE MTB GATE SIGNAL Wa014:15 DeB011:16
MTBVAR MTB VARIABLE CONTROL SIGNAL X9002:18 RB009:16
MTRBAL MAIN TRIGGER BALANCE MNBOOS:1S  RB709:12
MTRHF-HD MAIN TRIGGER HF FILTER SWITCH D9008:15 RB544:12
MTRIGO MAIN TRIGGER OUTPUT SIGNAL 0 VB574:12  DBO04:15
MTRIG1 MAIN TRIGGER OUTPUT SIGNAL 1 VEB573:12  DBO04:15
MTRLF-HD MAIN TRIGGER LF FILTER SWITCH D9011:12  RB542:12
MTRLINE MAIN TRIGGER LINE TRIGGER SIGNAL D5001:113  VB506:12
MTRPPLEV-HD MAIN TRIGGERING AUTO PP OFF D8011:12  VB628:12
MTRSEN MAIN TRIGGER SENSITIVITY CONTROL NBO05:15 REB554:12
MTRSLOPE MAIN TRIGGER SLOPE CONTROL D9011:12 RB547:12
MTRTVYMODE MAIN TRIGGER TV SYSTEM SELECTION NBDO5:15 RB772:13
MTRTVSEL-HD MAIN TV TRIGGER SELECTION D2011:12  VB757:13
MTRVIDEO MAIN TV TRIGGER INPUT SIGNAL D6541:12  VB754:13
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MAME MEAMING SOURCE DESTIMNATION
PA1/2 ATTENUATION /2 CONTROL CH1 D9003:11 D1201:06
PATICL CLAMP LEVEL CURRENT CH1 V1206:06 D1201:06
PA1ISY SUPPLY CURRENT CHA1 V1207:06 D1201:06
PAILSA LEVEL SHIFT A CH1 V1208:06 R1216:06
PA1LSB LEVEL SHIFT B CH1 V1209:06 R1217:.06
PA10OFFSET OFFSET INPUT CIRCUIT CH1 NO001:11 R1203:06
PA1OFFSTRG  OFFSET LEVEL SHIFTER CH1 NO001:11 R1229:06
PA1OUTO OUTPUT SIGNAL 0 CH1 V1202:06 R1301:08
PA1OUT1 OUTPUT SIGNAL 1 CH1 V1201:06 R1302:08
PA1X1 GAIN X1 CONTROL CH1 D9003:11  D1201:06
PA1XS GAIN X5 COMTROL CH1 D2003:11 D1201:06
PAVREF PREAMFPL REFERENCE VOLTAGE M1251:06 R1200:06
R2200:06
R3200:07
R4200:07
PAZ/2 ATTENUATION /2 CONTROL CH2 D8003:11 D2201:06
PAZICL CLAMP LEVEL CURRENT CH2 V2206:06 D2201:06
PAZISY SUPPLY CURRENT CH2 V2207:06 D2201:06
PAZLSA LEVEL SHIFT A CH2 V2208:06 R2216:06
PAZLSB LEVEL SHIFT B CH2 V2208:06  R2217:06
PA2OFFSET OFFSET INFUT CIRCUIT CH2 N9002:11  R2203:06
PA20FFSTRG  OFFSET LEVEL SHIFTER CH2 N9002:11  R2229:06
PA20UTO OUTPUT SIGNAL 0 CH2 V2202:06 R2301:08
PA2OUT1 OUTPUT SIGNAL 1 CH2 V2201:06 R2302:08
PA2X1 GAIN X1 CONTROL CH2 D9003:11 D2201:06
PA2X5 GAIN X5 CONTROL CH2 D9003:11  D2201:06
PA3/2 ATTENUATION /2 CONTROL CH3 D2004:11  D3201:07
PA3ICL CLAMP LEVEL CURRENT CH3 V3206:07  D3201:07
PA3ISY SUPPLY CURRENT CH3 V320707 D3201:07
PA3LSA LEVEL SHIFT A CH3 V3208:07 R3216:07
PA3LSE LEVEL SHIFT B CH3 V3209:07 R3217:.07
PA3OFFSET OFFSET INPUT CIRCUIT CH3 N9003:11  R3203:.07
PA3OFFSTRG  OFFSET LEVEL SHIFTER CH3 N2003:11  R3229:.07
PA3CUTO OUTPUT SIGMAL 0 CH3 V3202:07 R3301:08
PA30UTA OUTPUT SIGMNAL 1 CH3 V320107  R3302:08
PA3X1 GAIN X1 CONTROL CH3 De004:11  D3201:.07
PA3XS5 GAIN X5 CONTROL CH3 D9004:11  D3201:07
PA4/2 ATTENUATION /2 CONTROL ChH4 D9004:11  D4201:07
PA4ICL CLAMP LEVEL CURRENT CH4 V4206:07 D4201:07
PA4ISY SUPPLY CURRENT CH4 V420707 D4201:07
PA4LSA LEVEL SHIFT A CH4 V4208:07 R4218:07
PA4LSE LEVEL SHIFT B CH4 V4208:07  R4217:07
PAAOFFSET OFFSET INPUT CIRCUIT CH4 NO003:11  R4203:07
PA4OFFSTRG  OFFSET LEVEL SHIFTER CH4 NS003:11  R4229:07
PA4OUTO OUTPUT SIGNAL 0 CH4 V4202:07 R4301:08
PA4OUT1 OUTPUT SIGNAL 1 CH4 v4201:07 R4302:08
PA4X1 GAIN X1 CONTROL CH4 D9004:11  D4201:07
PA4XS GAIN X5 CONTROL CH4 D9004:11  D4201:07
POST POSITION CONTROL CH1 X9002:18  R1308:08
POSs2 FOSITION CONTROL CH2 x9002:18  R2308:08
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MNAME

MEANING

SOURCE

DESTINATION

POS3
POS4
FROBE1
PROBE2
PROBE3
PROBE4

SCL

SDA

STRCALD-HT
STROBEOQ-HT

STROBE1-HT

TBAUTO-LD
TBCALREF

TBDO1

TBDO2

TBDO3
TBEOM-HX
TBEOD-HX
TEBEOHO-LX
TBHOTXT
TBINTRAT-XA

POSITION CONTROL CH3
POSITION COMTROL CH4
PROBE DETECTION/50€2 PROTECTION CH1
PROBE DETECTION/S0(: PROTECTION CH2
PROBE DETECTION/50(2 PROTECTION CH3
PROBE DETECTION/50(2 PROTECTION CH4

SERIAL CLOCK

SERIAL DATA

RESET FLIPFLOP AUTOPOS Y-CURSOR
STROBE/EMABLE SIGNAL 0

STROBE/EMABLE SIGMAL 1

TIME BASE AUTO FREE RUN CONTROL
TIME BASE CALIBRATION REFERENCE

TIME BASE SERIAL DATA 01

TIME EASE SERIAL DATA 02

TIME BASE SERIAL DATA 03

TIME BASE END OF MAIN SWEEP

TIME BASE END OF DELAYED SWEEP
TIME BASE END OF HOLD OFF

TIME BASE HOLD OFF FOR TEXT DISPLAY
INTENS RATIO CONTROL SIGMNAL

X9002:18
X9002:18
FA1093:05
A2093:05
R3093:05
R4093:05

X9001:18

X2001:18

X9001:18

X8001:18

X9001:18

D3007:17
V701117

Dao11:12
D9008:15
D9007A7
D6011:16
D70i1:17
D&011:16
RB026:15
MNBO05:15

R3308:08
R4308:08
X9001:18
X9001:18
X9001:18
X9001:18

D9009:10
D9001:11
D9002:11
D9003:11
D9004:11
D9006:16
D9007A7T
D9008:15
Da011:12
Da012:14
NB005:15
M9001:11
MN9002:11
N9003:11
RB403:16
D2009:10
D9001:11
Doa002:11
D9003:11
D9004:11
Do9006:16
Doo11:12
NBO05:15
MNO001:11
MNO002:11
NI0D03:11
R8404:16
VB065:15
VBDOT:15
Da0n03:11
Da004:11
D90077
Da008:15
Da011:12
Dagi12:14

D8004:15
DE011:16
D7011:17
D9008:15
Da007:17
Dao12:14
Da004:15
DBa004:15
Da0n4:15
X9001:18
RB007:15
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UNIT DESCRIPTIONS

NAME MEANING SOURCE DESTINATION
TENOTTR-HT TIME BASE NOT TRIGGERED SIGMAL DB004:15  D7005:17
TDADA TIME BASE SERIAL DATA R8404:16 N6014:16
TDACL TIME BASE SERIAL CLOCK R8403:16 D9006:16
D8007:17
D8008:15
Da011:12
Da012:14
NE013:18
MNB005:15
TBSEL TIME BASE MTB/DTE SELECTION R5501:10 RG018:16
R7028:17
RBO72:15
TBSTD-LX TIME BASE START OF DTB DE011:16  DBOO4:15
TBSSG-HT TIME BASE END OF SINGLE SWEEP DB004:15  DFO0SA7
TBSMART TIME BASE TEST SIGMALS C7054:17 X9001:18
TBXDEFL-LD ¥ DEFLECTION CONTROL SIGMNAL Da012:14  VBO15:15
R7772:
TBXOUTO TIME BASE QUTPUT O DBO11:16  RTO77:17
DF011:17
TBXOUTO-XA X DEFLECTION QUTPUT O R7754:14  V7031:17
TBXOUTH TIME BASE OUTPUT 1 DE011:16  R7078:17
D707
TBXOUT1-XA X DEFLECTION QUTPUT 1 R7753:14 V7032:17
TBXPOS TIME X POSITION RB411:16 R6017:16
R7099:17
TRASEP ANALOG TRACE SEPARATION SIGMAL X9002:18  R5021:09
TRASEP-HC DIGITAL TRACE SEPARATION CONTROL R5524:10 DS001:09
VAR1 VARIABLE GAIN CONTROL CH1 A9002:18 R1211:06
VARZ VARIABLE GAIN CONTROL CH2 A9002:18  R2211:06
VARS VARIABLE GAIN CONTROL CH3 A9002:18  R3211:07
VAR4 VARIABLE GAIN CONTROL CH4 X9002:18  R4211:07
VPPTEST-LD WOLT PP TEST AUTOPOS Y-CURSOR VBoEE:15  D7005:17
XTRAD ¥ DEFLECTION OUTPUT SIGNAL O V7150:17  X9001:18
XTRA1 X DEFLECTION OUTPUT SIGNAL 1 V7151:17  X9001:18
ZTRAD INTENSITY QUTPUT SIGNAL O D8003:15  X9001:18
ZTRA1 INTENSITY QUTPUT SIGNAL 1 DB003:15  X9001:18

e
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TO X1001 ON CONNCCTOR BOARD A1Q

TO X1601 ON L) PROCESSOR A3
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Lay-out 2 - Small component side of signal unit A1
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514

Location list Signal Unit A1

.|’ means that the component is located on the side with the large components. Cltham_.fiae the
component is located on the side with small components (SMD's: surface mounted devices)

C1001 F15-L
C1002 F14
C1003 F14-L
C1004 F14-L
C1005 F15
C1006 F14-L
C1007 F14-L
C1008 Fi14
C1011 F14
C1012 F14
C1014 F13
Ci1018 E13
C1019 E13
C1021 F13-L
C1022 F13
C1023 F13
C1025 F13
c1027 E13
1041 G13
C1042 G13
C1044 F12
C1045 F13-L
C1046 F12
C1047 F13
clo48 G12
C1049 G13
C1051 F12
C1054 F12
C10585 F12
C10586 F12
C1057 F12
c1058 F12
C1058 F12
C1060 F12
C1061 F15
C1062 E15
C1063 F14
C1064 G14
C1066 G13
C1067 G13
C1068 E14
C1062 E14
C1071 E15
C1076 G15
C1077 F15
C1082 H10
C1085 G12-L
C1086 F13
C1087 F12-L
Cio88 F12
C1101 G10

C1102 G10
C1151 H12
C1152 H11
C1153 G15
C1156 H11-L
C1157 Hi1
1158 Hi11-L
C1159 G11
C1201 F10
C1204 G11
C1205 F11
C1208 F10
C1208 F10
C1210 F11
C1211 F11
C1250 G10
C1251 GO
C1252 G9
C1254 A9
C1301 F&
C1302 F&
C1303 G10
C1304 F8
C1305 F8
C1651 GB-L
1653 AT-L
C1654 D8
C1656 GB-L
C1657 D8
C1658 AT-L
C1659 D8
C1661 D8
C1662 D8
C1669 A9
C1901 C7-L
C1903 F10-L
C1904 C10-L
C1906 D7-L
C1931 HB-L
1932 HB-L
C2001 E15-L
C2002 D14
C2003 D14-L
C2004 D14-L
C2005 D15
C2006 D14-L
C2007 D14-L
C2008 D14
C2011 D14
Ca2012 D14
C2014 D13

ca2o1a D13
Cc2019D13
c2021 E13-L
c2022 D13
C2023 D13
C2025 D13
c2027 D13
C2031 D12
C2041 E13
C2042 E13
C2044 D12
C2045D13-L
C2046 D12
C2047 E13
C2p48 E12
C2051 E12
C2054 D12
C2055 E12
2056 D12
C2057 E12
C2058 D12
C2059 E12
C2080 D12
C2081 D15
C2082 D15
C2063 E14
C2064 E14
C2066 E13
C2067 E13
C2068 D14
C2069 D14
Ca2071 D15
ca2o72D4
C2076 E15
C2077 D15
C208B5 E12-L
C2086 E13
C2087 D12-L
C2088 E12
C2101 H10
c2102 H10
c2201 D10
c2204 EN
C2205 D11
C2208 E10
C2208 E10
c2210 D1
c2211 D11
C2301 E8
C2302 E8
C2303 E10

C2304 D8
C2305 D8
C3001 C15-L
C3002 B14
C3003 B14-L
C3004 C14-L
3005 C15
C3006 D14-L
C3007 C14-L
C3008 C14
Cao11 G4
Ccaniz B4
C3014 C13
C3018 B13
C3019 B13
C3021 C13-L
C3022 C13
C3023C13
C3025 C13
C3027 B13
C3031 B12
C3041 D13
Cap42 D13
Cand4 C12
C3045 C13-L
C3i6 C12
C3047 C13
C3048 D12
C3051 C12
C3054 C12
3055 C12
3056 C12
C3057 C12
C3058 C12
3059 C12
C3060 C12
C3061 C15
C3062 B15
C3063 C14
C3064 D14
C3086 D13
C3067 D13
C3068 B14
C3069 B14
C3071 B15
C3072 C14
C3076 D15
C3077 Ci15
C3085 C12-L
C3086 C13
C3087 C12-L
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C3088 C12
C3101 A10
C3102 A10
3201 C10
C3204 D11
C3205 C11
C3208 D10
C3200 C10
C3210CN1
ciz211Ccn
C3301 C8
C3302 C8
C3303 D10
C3304Cs
C3305Ce
C4001 B15-L
C4002 A14
C4003 A14-L
C4004 A14-L
C4005 A15
C4006 A14-L
C4007 A14-L
C4008 A14
C4011 A14
C4012 A14
C4014 A13
C4018 A13
C4019 A13
C4021 B13-L
C4022 A13
C4023 A13
C4025 A13
C4027 A13
Ca031 Aa12
C4041 B13
C4042 B13
C4044 A12
C4045 A13-L
C4046 A12
C4047 B13
C4051 B12
C4054 A12
C4055 B12
C4056 A12
C4057 B12
C4058 A12
C4058 B12
C4060 A12
C4061 A15
C4062 A15
C4063 B14
C4064 B14
Ca0ees B12
C4067 B13
C4068 A14
C4068 A14

C4071 A15
C4076 B15
C4077 A15
C4085 B12-L
C4086 B13
C4087 A12-L
C4088 B12
Ca101 A0
C4102 A10
C4201 A10
C4204 B11
C4205 A1
C4208 B10
C4209 B10
C4210 A1
C4211 A1
C4301 B8
C4302 B8
C4304 B10
C4304 A8
C4305 AB
C5000 ES
C5001 E7
C5002 E6
C5003 E8
C5004 C8&
C5005 Cé
C5006 D6
C5007 C6
C5008 E7
C5010 D&
C5012 D&
C5013 D6
C5016 D5
C5017 Ce
C5018 D&
C5501 D9
C5502 D10
C5503 D10
C5504 C8
C5505 D3
C5506 D9
C5507 D10
C5508 C10
C5509 C10
C5510 C10
C5511 C10
C5513D9
C5601 D9
C5602 C9-L
C5603 C9
C5604 C9
CE000 Bi-L
Ce001 D2-L
C6002 B1
C&004 B2

C6005 B2
CE&007 C1
CE008 A2
C6008 B1
C6008 C2
Ce011 B2-L
Ce012 C2-L
C8013 B2-L
CeD14 C2
Ce015 C2
Ce016 C2-L
C6017 C3-L
Ce018 B1-L
C6031 A3
C6032 A3
C8033 B3
C6035 B3-L
Ce038 C3
C6038 C3
CB062 D2
CE070 C4
Ce6071 B2
CE080 A4
C6093 G4-L
C6E094 G4-L
Ce095 B2
CB096 H3-L
CB097 H3-L
Ce098 C3
Ce101 A2
ce102 A2
CB103 A2
CB104 A2
CE105 A2
CE106 A2
CB107 A2
C6108 A2
Ce109 A2
CE110 A2
Ce111 A2
Ce112 A2
CE113 A2
Ce114 A1
CE115 A1
CE116 A1
CE117 A1
C6118 A2
C6305 B3
C6415 C3-L
C6504 B6
C6549 B6
C6551 B6
CE557 C6
Ce558 C6
Ce561 C7-L
Ce562 C6-L

Ce581 Bs
C6583 C5
CB617 BS
CB623 A5
CB624 A5
CB639 A5
Ce644 B5
CH6647 BS
CE6648 BS
C6649 As
CE707 B4
CE6751 B6
CE758 AB-L
CE768 A6
CB773 AS
CE777 AB
CE779 B5
CE783 AS
CE787 A5
C6902 Cé-L
CE903 C6
CE&904 B6
Ce912 A7-L
CE913 A7
Ce922 A7-L
CB923 A7
C6924 A5
C6932 A7-L
C6933 A7
C6934 BE
C6942 C6-L
C6943 CB
C6953 AS
CE962 B6-L
CB963 A6
C7001 G1
C7002 F1
C7003 E1
C7004 F2
C7005 F2
C7008 F2
C7007 F2
C7008 F2
C7009 G2
C7010 F3
C7011 F2-L
C7012 G2-L
C7013 H2-L
C7014 G2
C7015 G6
C7016 F2
C7017 G2
C7021 H2
C7033 G3
C7034 F2
C7035 F2



UNIT DESCRIPTIONS
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C7036 G4
C7054 G4
C7055 G3
C7060 G7
C7091 F2-L
C7082 E2
C7083 D2
C7099 G3
C7504 F6
C7513 F6
C7548 F6
C7551 F6
C7557 F5
C7558 F&
C7561 F&-L
C7562 G6-L
C7581 F5
C7583 F5
C76B2 E6
C7697 EB
C7751 G5
C7813 G5
C7902 G6-L
C7903 G6
C7904 F5
C7912 G7-L
C7913 G6
c7922 F7-L
C7923 F7
C7932 E6-L
C7933 E6
C7934 F5
C7942 E6-L
C7943 ES
C7962 G7-L
C7963 E6
C8000 A4
C8001 D3
C8002 D2
C8003 D3
8004 D3
8005 E3
C8006 E3
CB007 D4
C8008 F3
C8009 C3
Ca010 C4
C8011 D3-L
Ca013 D3
Ca014 D4
C8015 D4
Ca07 E1
CB8020 E4
ca021 D3
cao2z2 D3
CB032 C4

CB034 G4
CB035 D4
CB036 F4
Ca0s0 E4
Ca0s2 F4
C8063 F4
C8064 E4
CB0E65 E4
CB066 E4
C8070 D2
C8071 F4
C8093 D4
Ca0g4 D4
CB8095 E3
c8101 C3
cBe102 E3
C8401 D3-L
CB403 A1
CB404 A1
C8405 H5
CB410 A3-L
CB411 A3-L
CH011 H9
Ca012 H9
C9015 H9
Co016 H9
Co018 HY
C9019 H9
C5020 H9
C5034 H7
C9036 H7
C9041 HB
C9042 HB
D1151 H12
D1152 H11
D1201 F11
D1301 F&
D2201 EN
02301 E8
D3201 C11
03301 C8
D4201 BN
D4301 B8
D5001 D5
05501 C10
D5502 D10
D5503 D9
D&001 B1
De00z C1
De011 B2-L
DE541 B6-L
D621 B5-L
DE779 AS
DE781 A4
D700t F1
Drooz G1

D7004 E2
D7005 F3
D7541 F6-L
DB8003 D3
DBO0E C4
D2001 E11-L
D002 B11-L
D8003 F10
09004 C10
09006 D1-L
09007 F4
02008 C4
Do00S D10-L
D901 A4
09012 G4
D9013 G5
K1001 F15-L
K1002 G15-L
K1003 F13-L
K1004 F14-L
K1006 F14-L
K2001 D15-L
K2002 D15-L
K2003 E13-L
K2004 D14-L
K2006 D14-L
K3001 C15-L
K3002 D15-L
K3003 C13-L
K3004 C14-L
K3006 C14-L
K4001 A15-L
K4002 B15-L
K4003 B13-L
K4004 Al14-L
K4006 A14-L
L1001 F15
L2001 D15
L3001 C15
L4001 A15
L6026 GB-L
L0097 H5-L
N1001 F13
MN1101 H11
N1102 G10
N1103 G10
MN1104 G11
N1202 G10
N1251 F9
N2001 D13
N2202 E10
MN3001 C13
N3102 A10
N3103 A10
N3202 D10
MN4001 A13

N4204 B10
MN5001 E7
N5002 EG
NB006 B1
NB007 B2
ME008 A3
NE014 A2-L
NG771 A
N7006 G1
N7T007 E1
N7014 D2
N7015 E2
N7016 E2
N7951 F&
MNB0O5 B4
N3001 G8
Na002 F9
NO003 A
NS004 B9
R1001 F15
R1002 F15
R1003 F15
R1006 F15-L
R1007 F15-L
R1008 G14-L
R1009 G14-L
R1010 F14
R1011 F15-L
R1012 F15
R1013 F13
R1014 F14
R1016 F14-L
R1019 F15
R1021 F15-L
R1022 F14
R1023 F15-L
R1024 F14
R1026 F13
R1027 F13-L
R1028 E13
R1029 E13
R1031 F13-L
R1031 F13-L
R1032 F13
R1033 F13
R1034 F13
R1035 F13
R1036 F12
R1037 F12
R1038 F13
R1042 F12
R1043 F13
R1044 F13
R1045 F13
R1046 F12
R1047 F12
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R1048 G12
R1052 F13
R1053 F13
R1054 F13
R1056 F12
R1057 G12
R1061 G12
R1062 F12
R1063 F12
R1064 F12
R1065 F12
R1071 F12
R1072 F12
R1073 F12
R1074 F12
R1076 F12
R1077 F12
R1078 F12
R1079 F12
R1081 G12
R1082 F12
R1083 F12
R1084 F12
R1087 F12
R1088 F12
R1092 G11
R1093 G11
R1094 H10
R1095 G11
R1036 G11
R1097 H10
R1101 G10
R1102 G110
R1103 G10
R1104 G10
R1106 G10
R1112 H9
R1113 H9
R1114 H9
R1141 G11
R1151 H12
R1152 H11
R1153 H11
R1154 H11
R1155 H12
R1156 H12
R1157 H12-L
R1158 H12-L
R1159 H12
R1192 H10-L
R1193 H11-L
R1194 H11-L
R1195 H11-L
R1196 H11-L
R1197 H11-L
R1200 G11

UNIT DESCRIPTIONS

R1201 F11
R1201 G11
R1202 F11
R1203 F11
R1204 H10
R1204 F11
R1205 F11
R1207 F11
R1208 F11
R1209 F11
R1210 F11
R1211 G11
R1212 G11
R1213 F11
Ri214 F11
R1215F11
R1216 F11
R1217 F11
R1218 F11
R1220 G11
R1222 G11
R1223 G11
R1224 G11
R1226 G11
R1227 G10
R1228 F10
R1229 F10
R1231 G10
R1251 G9
R1252 G9
R1253 GO
R1254 G9
R1256 G9
R1257 F9
R1258 G10
R1259 G10
R1260 G10
R1262 A7
R1266 A7
R1301 F9
R1302 F9
R1303 Fg
R1304 F8
R1306 EB
R1307 EB
R1308 G10
R1309 G10
R1311 F8
R1312 F8
R1313 D7
R1314 D7
R1611 A10
R1611 A1
R1612 A10
R1613 A1
R1651 F8

R1652 A8
R1653 Fa
R1654 AR
R1656 F8
R1657 A8
R1661 GB
R1662 HB
R1663 A8
R1901 G11
H1902 E10
R1803 D11
R1904 B10
R1906 AT
R1911 G10
R1912 E10
R1913 D11
R1914 B10
R1917 D11
R1921 G10
R1922 D11
R1923 B10
R1924 A11
R1926 F11
R1928 C11
R1929 A1
R1951 H9
R1961 H8
R2001 E15
R2002 E15
R2003 D15
R2006 D15-L
R2007 D15-L
R2008 E14-L
R2009 E14-L
R2010 D14
R2011 D15-L
R2012 D15
R2013 E13
R2014 D14
R2016 D13-L
R2019 D15
R2021 D15-L
R2022 D14
R2023 D15-L
R2024 D14
R2026 D13
R2027 D13-L
R2028 D13
R2029 D13
R2031 E13-L
R2032 D13
R2033 D13
R2034 E13
R2035 D13
R2036 E12
R2037 E12

A2038 D13
R2039 D12
R2041 D12
R2042 D12
R2043 D13
R2044 D13
R2045 D13
R2046 D12
R2047 D12
R2048 E12
R2049 E13
R2052 E13
R2053 D13
R2054 D13
R2056 D12
R2057 E12
A2061 E12
R2062 E12
R20&63 E12
R2064 E12
R2065 D12
R2071 E12
R2072 E12
R2073 D12
R2074 D12
R2076 E12
R2077 D12
R2078 E12
R2079 D12
R2081 E12
R2082 D12
R2083 E12
R2084 D12
R2086 D12
R2087 D12
R2088 D12
R2082 G11
R2053 G11
R2094 H10
R2036 G11
R2101 H10
R2102 H10
R2103 H10
R2106 H10
R2112 H9

R2113 HY9

R2114 H9

R2200 ENM
R2201 EN
Rz2202 D11
R2203 D11
R2204 D11
R2205 D11
R2205 D11
R2207 D11
R2208 D11



UNIT DESCRIPTIONS

5.1

R2209 D11
R2210D011
R2211 EN
R2212EN
R2213EN
R2214 ET
R2215 D11
R2216 EN
R2217 EN
R2218 ENM
R2218 D11
R2220 E1
R2222 E11
R2223 E11
R2224 EN
R2226 E11
R2227 E10
R2228 E10
R2228 E10
R2231 E10
R2301 ES
R2302 E9
R2303 E8
R2304 E8
R2307 D8
R2308 E10
R2309 E10
R2311 D8
R2313 D7
R2314 D7
R3001 C15
R3002 C15
R3003 C15
R3006 C15-L
R3007 C15-L
R3008 D14-L
R3009 D14-L
R3010C14
R3011 C15-L
R3012 B15
R3013C13
R3014 C14
R3016 C13-L
R3019 C15
R3021 C15-L
R3022 C14
R3023 C15-L
R3024 C14
R3026 C13
R3027 C13-L
R3028 B13
R3029 B13
R3031 C13-L
R3032 C13
R3033 C13
R3034 C13

R3035 C13
R3036 C12
R3037 C12
R3038 C13
R3039 B12
R3041 B12
R3042 C12
R3043 C13
R3044 C13
R3045 C13
R3046 C12
R3047 C12
R3048 D12
R3048 D13
R3052 C13
R30532 C13
R3054 C13
Ra056 C12
R3057 D12
R3061 D12
R3062 C12
R3063 C12
R3064 C12
R3065 C12
R3071 C12
R3072 C12
R3073 C12
R3074 C12
R3076 C12
R3077 C12
RA3078 C12
R3079 C12
R3081 D12
R3082 C12
R3083 C12
R3084 C12
R3086 B12
R2087 C12
R3088 C12
R3092 G11
R3093 G11
R3094 HO

R3096 G11
R3102 A10
R3103 A10
R3104 A10
R3104 A10
R3108 A10
R3112 A9

R3113 A9

R3114 A9

R3200 D11
R3201 D11
R3202 C11
R3203 C11
R3204 C11

R3205 C11
R3206 C11
R3207 C11
R3208 C11
R3209 C11
R3210CM11
R3211 D11
R3z212 D11
R3213C11
R3214 C11
R3215CN
R3216 C11
R3217 C11
R3218 CN1
R3220 DM
R3z222 D11
R3223 DN
R3224 D11
R3226 D11
R3227 DN
R3228 C10
R3229 C10
R3231 D10
R3301 C9
R3302 C9
R3303 C8
R3304 C8
R3307 Ba
R3308 D10
R3308 D10
R3311 C8
R3313 D7
R3314 D7
R4001 B15
R4002 B15
R4003 A15
R4006 A15-L
R4007 A15-L
R4008 B14-L
R4009 B14-L
R4010 A14
R4011 A15-L
R4012 A15
R4013 B13
R4014 A4
R4016 A13-L
R4019 A15
R4021 A15-L
R4022 A14
R4023 A15-L
R4024 A14
R4026 A13
R4027 A13-L
R4028 A13
R4029 A13
R4031 B13-L

R4031 B13-L
R4032 A13
R4033 A13
R4034 B13
R4036 B12
R4037 B12
R4038 A13
R4039 A12
R4041 A12
R4042 A12
R4043 A13
R4044 A13
R4045 A13
R4046 A12
R4047 A12
R4048 B12
R4049 B13
R4052 B13
R4053 A13
R4054 A13
R4056 A12
R4061 B12
R4062 B12
R4063 B12
R4064 B12
R4065 A12
R4071 B12
R4072 Bi2
R4073 A12
R4074 A12
R4076 B12
R4077 A12
R4078 B12
R4073 A12
R4081 B12
R4082 A12
R4083 B12
R4084 A12
R4086 A12
R4087 A12
R4088 A12
R4092 G10
R4093 G10
R4094 H10
R4096 G10
R4101 A10
R4102 A10
R4103 A10
R4106 A10
R4112 A9
R4113 A9
R4114 A9
R4200 B11
R4201 B11
R4202 A1
R4203 A1

27
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R4204 A11
R4205 A1l
R4206 A11
R4207 A1
R4208 A1
R4209 A1
R4210 A11
R4211 B11
R4212 B11
R4213 BN
R4214 B11
R4215 A11
R4216 B11
R4217 B11
R4218 A1
R4220 B11
R4222 B11
R4223 B11
R4224 BN
R4226 B11
R4227 B10
R4228 B10
R4229 B10
H4231 B10
R4301 B9
R4302 B9
R4303 B&
R4304 B8
R4307 A8
R4308 B10
R4309 B10
R4311 A8
R4313 C7
R4314 C7
R5001 D6
R5002 E6
R5003 D&
R5004 D&
As5006 E6
R5007 D&
R5008 E6
R5009 D6
H5011 D&
R5012 D&
R5013 D6
Rs014 D6
Rs016 D&
R&5017 D7
R5018 D6
R&5019 D&
R5021 E6G
R5024 C6
Rs026 D6
R3027 C6
R5028 D6
R5029 C6

UNIT DESCRIPTIONS
R5031 D& R5534 B8 R&032 B3
R5032 D7 R5536 E& RE033 B3
R5035 D6 RA5537 C8 RE034 B3
R5036 C& R5538 D8 RE035 C3
R5037 D& R5539 B8 RE036 A3
A5041 C& R5541 D9 RE6037 B3
R5042 D6 R5542 D9 R&038 B2
R5043 D& R5543 D9 RE041 C2
R5044 C6 R5544 D9 RE042 C2
R5045 D6 R5546 C9 RE043 C2
R5046 D& R5551 C10 RE044 C2
R5047 D& R5552 C10 R&045 C2
R5048 D6 R5553 C10 R&046 C2
R5049 D6 R5554 C10 RE047 C2
R5050 E7 R5556 A8 RE048 C2
RS051 D5 R&557 C8 RE049 C2
R5052 D5 R5558 D8 RB050 B2
R5053 C5 R5559 F& RE051 B2
R5054 D& R5561 C10 R6052 C2
R5055 D5 R5562 D9 R&6053 C1
R5056 E6 R5601 D9 R&054 C2
R5057 E& R5602 C9 RE061 C2
R5058 D& R5803 C9 Re062 D2
R5060 D5 R5603 Co RB0E3 D1
RE0E4 EB RA5606 D9 RE070 B3
R5065 E7 RE001 C1 RE071 A3
R5065 E7 RE6002 C1-L RB072 G5
R5066 D6 RE003 B1-L RE073 A3
Rs5068 C7 RB004 B1-L RE074 A3
R5089 C6 RE005 B1-L RE093 G5
R5070 D& RE006 B1-L RE094 G5
R5071 C6 REG007 B1-L R&101 D2
R5072 D6 RE008 B1-L RE6104 A3
R5076 E& RE009 B1 RB502 B6
R5501 D10 RE011 B2 RE503 B6
R5502 D9 RE6012 B2 RE508 B6
R5503 D9 RE6012 AB RE509 B6
R5504 C9 RE013 C1-L RE6511 B6
R5506 C9 RAB014 C1-L RE512 B6
R5507 D10 RE015 C1 RB521 BE
R5508 D10 RE016 CA RE522 B6
R5509 D10 RE017 C3 RA6523 B7
R5510 D9 RE6018 C3 RE524 B7
R5511 D10 RE019 B3 RE6526 BT
R5512 D10 RE020 B3 RE6527 B7
R5513 D10 RB6021 B3 RE6528 B6
R5514 D10 AeB022 B3 RE529 BE
A5516 D10 RE6023 B2 RE531 BE
R5517 D10 RE024 B2 RE542 BB
A5518 D10 RE025 B2 RE543 BE
R5519 D9 RE026 B2 RE544 C5
R5521 D9 RE027 C2 RE546 A4
R5523 D9 RE028 B3 R6547 C5
R5524 D10 R6029 G2 RE6548 AG
A5531 EB RE030 C2 RAE552 Ce
R5533 D8 RE031 B3 RB6554 C5



UNIT DESCRIPTIONS
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RG556 B6
RG6558 C6
RG578 BS
RG6579 BS
RG6584 C5
RG586 C5
Re601 BG
RE602 B6
RE603 B5
RE6616 B5
RE6622 B4
RE624 AS
RE626 AS
RE627 BS
RE632 A4
RE633 BS
RE634 B4
REG36 AS
RE638 AS
RE641 AS
RGG43 BS
RE646 BS
RE649 BS
RE661 B4
RGG662 BS
RE684 C5
R&688 C5
RE689 C5
RE692 C5
RE694 C5
AGG96 Ad
AG706 B4
RE708 B4
RE709 B4
RE752 AB
RE753 AG
RET54 AG
RE6756 AG
RET58 AG
RETEZ AG
RE764 AG
RETED AB
RE772 AS
RE774 A5
RETTE AS
RETB2 AS
RETE6 A5
RG7E8 A5
Re201 C6
RE911 A7
RE921 A7
RE931 A7
RE941 C6
RE951 BY
RE961 B7
R7001 G1

R7002 G1-L
R7003 G1-L
R7004 G1-L
R7005 G1-L
R7006 F1-L
R7007 F1-L
R7008 F1-L
R7008 E1
R7011 E1
R7012 E1
R7013 H1-L
R7014 H1-L
R7015 G1
R7016 G1
R7017 F2
R7018 G3
R7019 G3
R7021 F3
R7022 F2
R7023 G2
R7024 F2
R7025 F2
R7026 F2
R7027 G2
R7028 F3
R7029 G3
R7031 F3
R7032 G3
R7033 G3
R7034 G&
R7036 G6
R7041 G2
R7042 G2
R7043 H2
R7044 G2
R7045 G6
R7046 H2
R7047 H2
R7048 G2
R7049 G2
R7050 G2
R7050 G2
R7051 G2
R7052 F2
R7054 F3
R7056 F3
R7057 F4
R7057 F4
R7059 G3
R7064 D2-L
R7065 D2-L
R7066 D2-L
R7067 D2-L
R7077¥ G5
R7078B G5
R7082 F2

R7091 E2-L
R7092 F2-L
R7093 E2-L
R7094 E2-L
R7095 E2-L
R7096 E2-L
R7087 E2
R7099 G3
R7144 G2
R7150 G7
R7151 G7
RA7152 G7
R7153 G7
R7154 G7
R7155 G6
R7156 G6
R7160 G7
R7180 G4
R7181 G4
R7204 C2
R7206 D2
R7207 E2
R7208 G2
R72049 D2
R7502 F&
R7503 F&
R7508 F&
R7509 F&
R7511 F&
R7512 F&
R7521 F6
R7522 F6
R7523 F&
R7523 F6
R7524 F&
R7526 F&
R7527 F&
R7528 F&
R7529 F&
R7531 F&
R7542 ES
R7543 EG
R7544 G5
R7546 F5
R7547 F5
RA7548 ES
R7552 GE
R7554 F5
R7556 F5
R7558 F5
R7563 E5
R7571F5
R7572 F5
R7576 F5
R7577 F5
R7578 F5

R7579 F5
R7584 F5
R7586 F5
R7681 E5
R7688 E6
R7689 E6
R7692 ES
R7693 F6
R7694 E6
R7G696 F6
R7711 F7
R7T12F7
R7713 E5S
R7716 D5
R7753 G6
R7754 G6
R7809 G4
R7901 G7
R7911 G7
R7921 F7
R7931 F7
R7941 E7
R7951 G6
R7952 G6
RA7953 G&
R7954 FG
R7956 G7
R795T FT
R7958 F7
R7961 F7
R8001 D3
Re002 D3
R8003 D3
R8004 D3
RB00S5 E3
RB006 D2
RB007 D3
RBO0B D2
R8009 E3
R8MOE3
R8011 E3
RB012 E3
RBO13 E3
RBO14 E3
RB015 D2
R8016 D2
RB017 F4
RBD18 E4
RBO19 E3
RB020 E3
RBO21 E3
Ra022 E3
R8023 E4
Ra024 E3
R8025 D4
R8026 B4



3.1 -

RB027 E3
RB028 Da
RB029 C4
RB030 F4
R8031 C4
RAB033 C3
RB034 C3
RB035 C3
RED37 B3
R8038 B3
R8040 E4
R8041 F3
Ra042 C3
RB043 C3
RB044 D4
RB045 D4
RB046 D4
RB047 D4
R&048 D4
RE049 E1
R8050 D4
A8051 D4
R8052 D4
R8053 F3
R8054 C3
RB055 C4
RB056 E4
RBO57 E4
RB056 E4
RB059 E4
RBOED E4
RBOGE1 F4
RBOEZ F4
RBO0E63 F4
RB064 E4
RBO0ES E4
RE0es D3
RB0&6T D3
RBOGE F4
RBO0ES E3
REOT1 Ad
RE073 B4
RE07T4 E4
RB075 E4
REB07E D4
RBO77 C4
RBO078 E4
RE079 D4
RE080 C4
R8081 D4
RE0E2 D4
RB084 C2
RE085 C2
RE086 D4
R8087 D4
RE088 E4

UNIT DESCRIPTIONS

RB089 E4
R8080 D3
R8091 D3
R8052 C4
RE093 C4
R8094 C4
R8035 E3
R8096 E3
AB097 E4
R&098 E4
RB09S E4
RB100 F4
RE8102 E1
R8103 D2
RE104 E1
RE105 C4
RE130C3
RB8131 C4
R8132 B3
RB133 D3
RB134 F4
HB135 F4
RB136 F4
R8200 E4
RB403 A1
RB404 A1
RB405 H5
R8410 B3
RB411 A3
V1001 F12
V1002 F13
V1003 G12
V1004 F13
V1005 F13
V10086 F13
V1007 F12
V1008 F12
V1009 F12
Vioi2 k2
V1013 F12
V1015 G12
Vio1a F12
vVigia F12
V1201 F10
V1202 F10
V1206 G11
V1207 G11
V1208 G11
V1209 F10
V1251 GO
V1252 F10
V1301 EB
V1302 E8
V1304 GB
V1306 GB
V1307 G&

V1308 F8

V1313 Fa

V2001 D12
V2002 D13
V2003 E12
V2004 E13
V2005 E13
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UNIT DESCRIPTIONS

+10PA
PROBE +10PA LF SOUAR
INDICATION - [ cALIBR
13K3 P N1102
1
xlooa% r-_'ﬁﬂ PROBE! . x9001/6 19K6 3[5:
3
+5PA  +5PA i f
1
N90O1 /14 s ATILFCAL % g]. 2 i
R1094 R1095 NI1101
2x15 | Jrox R1103
10 [COHP
R1011 g ATIPROT ] 13 1101
10
"" ATIL
+10PA
N1102
X2002 .._._B.LED_‘”"’P"U R2098 X9001/5 “l;ﬂtls 358
+5PA 51 = ;
|
9001 /17 e ATLFCAL “m?“’? 6 !
R2094 N1101
2K15
« [TonP R2103
R2011 g AT2PROT 7], cz2101
10
+10PA I AT2L
L1
+10PA
R30" N3102
X3002 .%&ﬁ_ X9001/4 ASID) 358
+5PA 3 ], > ;
| 1
NS0O02/11 g ATLFCAL % 2 i
R3094 N1101
2K186 !iﬂ
4| COMP R3103
AT3PROT 5
R3011 g c3i6
10
+10PA “" AT3L
+10PA
R4092
1363
%4002 mAT4PROBE £7096 L1 - CROBE4 o %9001 /3 R4101 il
K
+5PA raxe 1 A > R
[ Jz B
NGDOZ/15 o ATALFCAL RATO2 6 : L
R4094 N1101
2K15 339
8 COHP R4103
R4011 o AT4PROT 9], 14
o c4101
100 ATAL
PROBE il
CALIBRATOR
+12CA
DS
R1151 HEF 4053 R11563] [R1154
B1K9 in 215K
c1151
I 10n FROBECAL
G600mVpp
Rlslif " 2 12009
R
i e X1201 GNDREF + 1OVREF
0.1% l
c1153
ot R1158 RI159 =105
R1155 750E 3K16 J1150 C1156
10K 0.1% 180u
25v
GNDREF GNDREF GNDREF  GM



5.1-39
10PA LF SOUARE WAVE LOOP GAIN AMPL I TUDE
CALIBRATION CAL IBRATION CAL IBRATOR
N1103
N1102 358
/ 3|5>e == > 10PA 10VREF
3 i 2 R1104 5 1 ATILFCOR!. R1028
=
RI112 RI1192
R1106
61K9 1K25
R1103 aix
ciio02 !
CLiD1 100 N90O1 /16 mAT!LOOPCA GNDREF v ]
0. ATILFCORO, bl Voot D1152 k1183
R102
il — = Ri029 HEF 4051 e
10PA .
NS00 1 /17 s ATCALO | =7
T ugoolna--: ;:::; L R1194
1102 AL NS0O1/20 g ATC 35?5
358 3 +10PA .L ' E
> [ o 7 AT2LFCORI —2
-L—5— + 7 R2104 6 2LFCORI,, R2028 1 R1195
6 Lion ] d_ 125€
R2112 1 0.1%
R2106 61K9 GNDREF
R2103 R1196
c2102 NO0D2/20 pAT2LOOPCA 75E0
P 10n V2001 0.1%
10n Eo0mv]
iL AT2LFCORO__ papog
LU . R1197
50E0
10PA 0.1%
N3103
N3102 358 — GNDREF
| at8 s [, b N1104
oP-77
s P : R3104 [__2 | AT3LFCOR!_ Rr3o2a .
.E - 3
2 7oK} 4 | & aTcAL
5 AL . R1008
L = R2008
R3106 I | R3008
R3103 xite NSDO1/14 = R4008
c3101 100
19 AT3LFCORO
I 0RO, R3029
10PA
N3103
N3102 358 +10GA
! 3;': s |, D
5 [ 7 ATALFCORI_ paioze
1 L2 R4104 6 Cotin R4112
g t 61K
R4106 AT4L00PCAL RALL3
R4103 N3003/17 V4001
c4102
c4101 10n
108 AT4LFCORO,
i} T e R4029
REF NR| TYPE  [+5Pa [r12cafri2eal12pa| 18P -18PA] L
(51151 |HEF 4053 6 7.8
3051 16 7.
(N1101_|Ln339D 3 E
02 | LH358D [ 4
T T ] )
4_|0P-7768 7 ]
(N3102_|LH356D [ 3
GNDREF + 10VREF N3103 | LH356D ] 8
ST6351
RI141
v12v +12CA 9206
J1150 .| cr156 L 1 | ;[c,",'“' l—" £
1800 ==C1157 1800 ==C!159
I 286v 100n Ies, Imun
GNDREF  GNDREF

Diagram 5 - Attenuator control + CAL generator



51-40 UNIT DESCRIPTIONS
R1203 R1202 X8002/ PAIVAR R1220
PA1OFFSET 900278 pi211 [@.e1V -18PA
*10PA PAVREF PA1ISY PATOUTI
R1204 PA1/2 DI003/ 14 e = R1302
10n 1281 R1201 RI1200p,y /2 pa1xs| PAIX1 DB003/13 C1204
I 13K3 100E PAIXS D9003/12 1000 ?slag::ﬁ BF579
- 12PA PAll
: l_%..
227 17l o R1213 PAILSA o
FROM INP. R1071 p—i ATIOUTI L 3 ” CIEE— R1218 P
TRAFO CH. | 2 T AILS CH. 1
R1074 m_ ATIOUTO o= 5 18 - TFEITD
= 8 = LIELI™] PaLse 3 3"“ Dc" VREF BUFFER
oC: OV ! AC:30mV
DC:7 .5V
_%— Ri217 R1251 R1262
100E viz2oz2 GNDREF m—{=TRE}— +10PA
BF579
R1205 PAIOUTO o gy301 + 10VREF
L%
' c1205
100p R1253 6 >
21K5 V1251
x1J [(xs] s | ¢ BC848
LEVEL SHIFTER l —v- v
R1264 JL.Cc1251 “12PA
GAIN CONTROL VAR X1 /2 X5 21K5 10n
PA2OFFSET R2203 Re202 L rry | PAZVAR R2220
-18PA
l OB GREE vane R2211 —
c2201 | |r2204 PA21SY PA2/2 D9003/4 PA2OUT! __ ga3oz
10n 1281 PA2X1 D90O3/S v2201
R2201 R2200p 5,2 PAYS c2204
PA2X5 D9003/6 R2216 BF579
13K3 00E 1000
- 12pA T e
. Traf-0.75mA we nc wc | TSPA
AC:60mY 10
pC: OV i 2 1] 15] 16] 28 20| 12 o R2213 PAZLSA 000225
FROM INP. R2071 i AT20UTI L : e — R2218 u':H.ai:I
TRAFO CH.2 A2LS
REGTA At20uT0 == 5 Ra214 2x3mA DC
- PA2LSB
DC: OV AC:30mV
DC:7.5V
R2209 - R2217
100E vaz02
BF579
R2205 PA20UTO  R2301
e -5PA +12PA
R1231
178€
+12PA
*12PA N1202
R1222 R1223 ] 324
162E 237€ R1224 162E [CURRENT SOURCES CHA. 1 | [ [>ee , o
<12PA +12PA s migee 5 | B85S
N1202 N1202 NOOO1 /11 niose | —lt-_ve—
ci1250 R1258 324 viao07 324 PAIOFFSTRG PAILSB
10 BCBSS
n 1K 13| Dee 2 oo [(0.5...10V) | c1209
+10PA AL ;Esgg 1 V1208 100
N1251 124, 3 + BCB58
158 — ] ;_ B (- PALISY B i v 12PA
- A «12PA
g:ﬂe}gu 2 | P sceas PATICL PAILSA
&) i c1208
3 1, N 63 R1227 100 R2231
l —v- v}— +12PA *12PA +12PA (1] ik 178E
R1257 umC1252 pAVREF i
L 100 R4200
R3500 R2222 R2223 R2224 N2202
r1260 | |r1250 162E 237 42E2 - 324
3k4s | |ixaz i R22
162€ [CURRENT SOURCES CHA. 2| Ll Bl v2208
N2202 R2228 & + BCASE
v2207 +
:I‘;‘ BCBSE N2202 mozzpss crerac Re2ee | —Lt—vd—
o A
13 - v2206 228 oFAZOFFSIRE pror PAZLSB
12 + BCB56 2 | Be _— 0.5. .10 02209
+ PAZISY 1 ;caaa 10n
TYPE -12PA|+18PA| L —Y_ Vi 3 1, i
i L +12P
DO0224 PAZICL —v 'Y cez08 12PA 4352
4 10n ST
 H324 T r : PAZLSA R2227 o 220626
CHIES ry PAORE I
L 13‘51 11 4 N3202/12

Diagram 6 - Preamplifier CH 1 and CH 2



PAIOFFSET R1203 1202 X9002/8 PALY

VAR) Ri211 [0...
+10PAY JPAVREF PAILSY
cizor [ |r1204 PA1/2 DO0O3/ 14
10n 1261 R1201 R1200p,; /2 pAix5| PAIX1 D9003/13 -
13K3 100E PA1X5 D9003/12 5
~12PA PAIXI 4
i & I we wc we | TP
be. by | 227|126 25| 24 23 22| 13 i 1s18l28 20 |
FROM IMP. RI071 gt ATIOUTI [ 3 D120
TRAFO CH. | -
R1074 g ATIOUTO ol 000224
]

DC: OV !

ES

[GAIN CONTROL VAR X1 /2 X5]

PA2
¥9002/6 v
+10PA PAVREF varz Rez2ii
PAZ1SY PA2/2 D9I003/4
R2201 R2200 PA2X1 D9003/5 )
K3 100E 4 272 PA2XS | pa2xs D9003/6 :
PAZX1 !
AC:50mY | [Irafr=0.75mA] MC MNC NG =SPA
oC: ov | 2 25| 24| 23| 22| 13 i|is[islee] 20
FROM IMP. R2071 pui AT20UTI L 3 D2201
TRAFO CH.2 4
R2074 AT20UTO ke 5 000224
—
pe: ov
R2205
14K7
R1222
162
“12PA  +12PA
N1202
4
1250 [ri258 LS
10a K 13|_Dee
+10PA i
N1251 12,
350 vi2s2 —v- v —
RI
gx§3° 2 [>ee BCB48
3 +‘—®
l —Jv- w]— +12PA .
R1257 L.CI252 pavREF
K 10n R4200
R3200 Rz222
ri1260 [ |ri2s8 162E
3K48 K47 L
N2202
324
13| Dee
14
#
2],
TYPE -12Pa|+18PA| L —qv- ve—
000224
. Y
:%E% L 2 ry PAOREF
L1324 i [ N3202/12




5.1

- 40

UN

IT DESCRIPTIONS

PAIVAR
/ 0
0z BEE o a-ora
PAI10OUT1
PA1/2 DOD03/14 e > R1302
g| PAIX] D2003/13 @
PAIXS DS003/12 ?sgéﬁ BF579
NC NC NC -SPA
‘__l_l_l_|‘ 15/ 16 28 20 - R1213 PAILSA Vi
Ri1218 000225
R1214 PAILS CH. 1
PAILSE VREF_BUFFER
2x3mA D
AC: 30mV
DC:7.5V
R1217
100E vi202 NDREF Riast kT +10PA
@arsn GNDRE | FIE- g
PAIOUTO  R1301 + 10VREF
N1251
358
R1253 > o
21KS & 7 V1251
5 + BCB48
LEVEL SHIFTER -L —v- v
R1254 LC1251 +12PA
VAR X1 /2 X5 | PABVAR 21K5 10n
R2220
— B s _
900206 a1, 167
R2212
PA2/2 DO003/4 FA2OUT! . Rr2302
PA2X1 DO003/5 £2204 V2201
PA2X5 D9003/6 I‘DG" _ Regéﬁ BF579
[ [10.4mA) 10
"'_"' PA21
i 5PA I—SL. i
13] 115 16|28 200 17 o R2213 PAZLSA 000225
—3TEE— R2218 CH.2
R2214 2x3mA DC
PA2LSE
AC:30mV
DC:7.5V
R2217
100E @vaeoa
F57
Bra7e PAZOUTD _ R2301
+12PA
R1231
178E
+12PA
+12PA N1202
2 R1223 R1226 -
: a37¢ R1224 \BoE [CURRENT SOURCES CHA. 1] 6 | Do o—
7
HEke RIZ2B g + BCBSS
+
N1202 N120. N9OOI/11 V- el—
324 V1207 322..2 PAIDFFSTRG PAILSB
Do BCESH
3] 2 | Do c1209
14 V1206 i V1208 S0
1 BCBS58 " " + BCB58 T
PALISY + .
—y-  ye— —v-  ve— 12PA
PALICL +12PA
A
PAILSA c1z208
R1227 10q R2231
+12PA +12PA ———— ErEs—ik 178E
+12PA
22 R2223 R2224 N2202
£ 237€ 42E2 324
R2226 Do
162€ [CURRENT SOURCES CHA. 2 | & ” vosod
R + ces
u;a'e‘oz — 2228 5 | BCBSH
BCBSH N2202 N9002/15 —v- ve—
3| Do 324 PA20FFSTRG R2229
= 14 V2206 PA2ZLSE
> t B8CE56 2 | De (6.5 10V)] hC2209
£ | V2208
+ PA21SY 1 10n
V- yej— 3 | T BCAS8
PAZICL —v-  yel— c2508 12PA
PAZLSA R2227 10n g;gggg

Diagram 6 - Preamplifier CH 1 and CH 2




51-41
R3203 R PAIVAR R3220
PA3OFFSET 3202 X9002/4 L, 0 -18PA
N9003/20 +10PA D1251/3 VAR
PAVREF
. - o R3204 rASlSY PA3/2 D9004/14 — FASOUTI o R3302
n 12K1 R3201 R3200p,3, P PA3X1 D9004/13
I 13K3 100E g 72 AZ¥S | pA3xs 09004/12 R3216 BF579
PA3X1 100E
-12PA [Tre7=0.75mA] I ~5PA
AC:60mV 1 He
oC: ov | s27126l 25| 24 23] 22| 13| Wislieizel 2 x p— PAsLsA
: i 1 T0
FROM IMP. R3071 gt AT3OUTI L~ 3 p3201 . {FEe— R3218 000825
TRAFO CH. 3 A3LS CH.3
R3074 AT30UTO == 5 ia R3214
[9mV/D)1 v | = PA3LSE 125uA/D1 ]
DC: OV ¢ q 7 oc
AC:30mV
R321 R3209 DC:7.5v
R3217
K11 100E v3202
BF579
PA30UTO _ p3301
R3205 L > -5PA
14K7 C3205
100p
—
Sw—
[x1] [x5] LEVEL SHIFTER
[GATN CONTROL VAR X1 /2 X5]
PA4OFFSET R4203 R4202 X9002/2 PA4VAR R4220
=18FA
NS003/14 +10PA PAVREF vAR4 R4211
(6.5 10V
T;:?‘I PA4ISY PA4/2 DS004/4 PA40UT) R4302
R4201 R4200p, 4,2 PA4xs | PA4X1  D9O004/5
1363 PA4X5 D9004/! 100n
PA4XI B Opeose
12 [rareo7sen) I |'5’* !—'»-"““
AC:60mV MC NC NC
oc: ov i 2272 25| 24| 23| 22| 13| 1[15]16]28 20| 17 o Ra213 1o
FROM IMP.  R4071 i AT40uTr L k D4201 000225
TRAFD CH.4 4 A4LS CH.4
1 PA4LSB Px3mA DC
DC: OV i AC:30mV
DC:7.5v
R4217
100E v4202
BF579
R4205 PASOUTO 4301
14K7 -5PA +12PA
R3231
176E
“12PA +12PA «12PA +12PA
N3202
4
R3222 R3223 R3226 32
162€ 237€ n32Re 162€ [CURRENT_SOURCES CHA. 3] g Lol —
R3228 5 + BC858
i ;
N3202 NS003/18 —y- Yo
324 v3207 "_,?;fe PA3OFFSTRG R3229
Y BCASA PA3LSE
13 V3206 D> oo - - 3209
Jis Joees i vzoe | [10.5...10V)] 10n
2202/ 12 o PAOREF 2], onde s | BCase C1BPA
— Vi —y- veb— +12PA
PA3ICL PA3SLSA c3208
R3227 10n R4231
<12PA <12PA +12PA i BT oS
R4222 R4223 R4226 N4202
162E 237E R4224 bt 324
| 4262
[CURRENT SOURCES CHA. 4] g L] ——
M4202 R4220 t BC858
V4207 .
REF NR| TYPE |-12PA|+16PA 324 e oisd N4202 N9003/13 " —v- v.}—
13| b= 324 PAAOFFSTRG R4229
1_| ooozz4 14 V4206 PA4LSB
1_| 000224 12 + BC858 2 | D= (16 570V c4203
N LH324 ) [] + " v4z08 10n
FTh354 5] ) —y-  yve— PA4]SY 3 t BCasa
PA4ICL V- vep— cazos o
PA4LSA 10n ST6353
R4227 A pabicesie;

Diagram 7 - Preamplifier CH 3 and CH 4



UNIT DESCRIPTIONS

PA3OFFSET R3203

X9002/4 PAIVA

D1251/3

VAR 0. .o1

NS003/20 10PA
; 5 3201 * PAVREF PAIISY
= R3204 PA3/2 D9004/14
n 12K1 R3201 R3200p a3, P PA3X1 D9004/13
I 13K3 100E /2 A3X5 | bA3x5 DS004/12
PA3X1
- -5PA
AC:60my ;1 2PA[EeT=0.76aA) 1 8
oc: ov | 227] 26| 25| 24| 23] 22| 13| 1|15] 1628 2
FROM IMP. R3071 gt AT30UT1 L 3201
R::EIBHJ Rio74 AT30UTO == & 000224
IEIIIIIHI L |
pc: ov lﬂ 7 12| 14
R3206
R3205 =
14K7
Lcsan

IIOOn

[GAIN CONTROL VAR X1 /2 X5]
X9002/2 PA4VAR
R o o 1)
+10PA PAVREF VAR4 FAELS
PAZISY PA4/s2 DS004/4 '
R4201 R4200p 5 4 pa4xs | PA4X1  DS004/5 I
133 100E y 72 5|pa4xs Do004/B I'
PA4X1
12 frsro7san) I “5PA
AC:60mV NC NC NC
Do, ov | 227 25| 24| 23] 22f 13| i15/16j28]  20] 17
FROM IMP. R4071 P AT40UTH ks 3 D4201
TRAFD CH. 4 A
R4074 m AT40uTo L 5 0Q0224
| 9mV/d)v | pC: OV |
R4206
R4205
14K7 C4205
100p
RrR3222
162
N3202
324
13| De
A AE]
D2202/12 g PAOREF 124,
—d - Wep—
PAl
«12PA .
R4222
162E
N4202
REF NR| TYPE |-12PA|+18PA 3;"
13 o
D3201 | 000Z24 Vi
T 3 12 M
N LH324 T [ +
LH324 (K] 4 —qv-  ve}—
PA




5.1-41

PA3VAR R3220
X9002/4
VARZ R3211

= 18PA

PA30UT I R3302

PA3/2 D004/ 14 73501
;5 |[PAZX1 D9004/13 C3204 - il
PA3X5 D9004/12 Imnn 1 00E
-BPA PA31
NC NC NC
13 1]15]18] 28 2 17l 1o R3213 PA3LSA 10
m aaLs 000225
R3214 CH.3
125uA/Div
PASLSR 2x3mA_DC
AC:30mV
DC:7.5V
R3208 ! R3217
100E v3zo2
BF579
PA30OUTO » R3301
=S5PA
LEVEL SHIFTER
AR X1 /2 X%5]
X 2/2 PA4VAR R4220 ~
O RRy_Razi ver
PA40OUTI _
PA4/2 D9004/4 V4201 o R4302
PA4X1 DS004/5
4x5
PA4XS D9004/6 1000 e amAT) o7 BFSra
Ty PA4IC
HC NC NC
13| 1] 15] 16] 28 20 17 19 R4213 PA4LSA T0
201 = TEE— R4218 Onoe e
A4LS CH. 4
1224 R4214 T250A/Div
OEEF ) pasiss
AC130mv
DC:7.5V
4 R4209 R4217
100E V4202
F57
BF578 b asouto o R4301
-5PA +12PA
ET
R3231
178E
~12PA +12PA +12PA
N3202
222 R3223 e
R3226
2€ 237€ R3224 162E [CURRENT SOURCES CHA. 3] s | D= y v3209
it R3228 t BCA58
+ y
N3202 N3202 N9003/18 —Jv- v —
324 v3207 324 PA3OFFSTRG R3229 PA3LSB
BCE58
u[ b= 2 [Dew : . 3209
= 5 V3206 i v3zoe |[10.5...10V)] 10n
12 + BCB58 3 + BCase +12PA
. PA31SY +
1 AN . —Jv-  ve}— +12PA
PA3ICL PASLSA c3208
R3227 104 R4231
. +12PA +12PA T12PA L] 178E
i222 R4223 R4226 N4202
52E 237E R4224 162E e
42E2
[CURRENT SOURCES CHA. 4] 6 | P 5 V4206
N4202 Ra228 5 | + BCBSA
324 ;;:g: N4202 N9003/13 V- vel—
Bl D= 324 PA4OFFSTRG PAALSB
— . i gsgg: 2 e C4209
12y, ' vazos |[(Q.5...10V1] 10n
—Iv- v]— PA41SY s | + BCA5E
PA41CL —v- ve— Nisse ~12PA
PA4LSA 100 ST6353
Ragz7 i 920626

Diagram 7 - Preamplifier CH 3 and CH 4



51-42

UNIT DESCRIPTIONS

<12FNC12 +12FNCI2 FNC2INV DS003/7 ©12FNCI2 < 12FNCI2
CNT2DT-HT  D5602/12
CNTIDT-HT  D5502/2 CNT2HT-HT  DS501/12
CNTIMT-HT  D5501/2 CNT2MT1-HT D5503/11 ;g:g_"
AC:50mV FNCBWL D9003/11 AC:50mYV ! CNT2DTI-HT DS503/10 e
DC:-6V Iml DC:-BvV |lu£ I.Snnl
V1202p,,0uT0 i R1301 vap02 o PAZOUTG | R2301
vi3oe vVi313 :
Vi201paigur) ; R1302 0[3;32%;  sasze BAS28 v2201 g PAROUTI | % 0%20102‘5
AT o B —— 1 ;
R1303 Y-FUNCTIE Bp2 ; R2303 Y-FUNCTIE i i
+10PA e, SN I FNCYOPO » 5 +10PA 2], S = i :
250 6 FNCYOPY b noruse 251 YoPN t A INOTUSE G
+ 10PA AR 27 1REF b:ol 9 FNC1DPOO __&_XIBOI +10PA Resod 27§ i ner BP0l ] FN Lidv]e] )= X2301
IR ~or-nx 4 |vor oron| 10 FNCIDPO1 FNCEINV 3 | .. ol T FNC2DPD 1 E=a
e R T s O e 3 Ry M v gz
= » R7521 BZXB4CAV7 “HT 8 R7523
s12FNci2 BIXBACAVZ  w i — 2 I 7 FnciouToy Ri313 «12FNCI2 o ENCBUL 28,00 our: | ZENC20UTO o~ p233
vi306 =5 e o LaTRG™ 1314 v2306 7] vee out|3 Egggg:é“' 23t | FNC2HTRO RES524
-sFNC12 BIXB4C2V4 g g e iaFncinTRI o r:41’39o| i:g::l:? 2222? BZx84C2v4 g e e[ T4 FNCaHTRT o 6427390! FNC2MTRI RE523
r—B!l—I o i ) -5FNC12 P—H—, CNTZRTI-AT 19" el 2 =
v1307 c1302 3 p m,—laz F— [BVL _CAPACTTOR] SCNT20TI-HT 23 | o0 cex) |22 L [BWL CAPACITOR]
_12FNC12 BIXB4C3VO 10n [ s 1ros |12 V2307 c2302 4 _1vor 1pos |2
L— .. or1 |23 C1304 L < J1OP-HX ggo BZXB4C3V0 100 1w ono |16 c2304L
-— 10p B -12FNCI2m— P} | o
FNC Frc = FNC e
RE559 CNTI1CH-HX e R1311 s12v - R2311
- L - F 1
[CHANNEL 1 FUNCTION] 5503 1986 o R5556 g CNT2CH-HX [CHANNEL 2 FUNCTION] G303  FNC| jiome
Ead
il O F il
R1309 ™ R2309
RISIZ  ypop-mx =
N1202 r.g N2202
e 324 e % 324
xo002/3 o—POS! R o 8 = PHETORE. g xmoexs% of P 8
_ FNCREF 10 + =  FNCREF 0],
- V- veb— mFNCYOPT  oud e
Le]
=
xgaolna.,.in_ﬂ_.g
”
b3
x9001/11 St ggo
+12FNC34 " FNCAINY DS004/7 +12FNC34 +12FNC34
x CNT4DT-HT  D5502/13
CNT4MT-HT  D5501/13
CNT3DT-HT D5502/1 ;;i'g: CNTAMTI-HT D5503/4 V4301
AC:50mY CNT3HT-HT D5501/1 prtie AC:50mV CNT4DTI-HT D5503/3 Bcz:\?;
DC:-6V [Tror T-5m4) DC:-6V | [Trer 1-5m4)
¥3202 pasguto | R3301 V4202 pa4guTO | R4301
-—
V3303 :
V3201 pazgury | R3302 oonfégls BAS28 va201 o PAOUT? i R4302 0%4032215
’—‘ ------------ !
= : R4 = g
. R3303 2 ;:. FUNCT]E.:: 5 +10PA = ?-g— |:: FUNCT]'EH e : OTUSE!
ﬁ | 25 NOTUSE! ? of N +—J— noTuse:
R 4 L YOPH p—— | gl anaef e me sema e R4304 ITHN Yo H - ey
1OPA 330 = . g: el blets '; &= X3301 LI i T — 27 | iner orol i:g:g:g“’ = X4301
»~—————————————1 DT DP — cHIl DPO» =
CNTSHT-HT 20 FNC3DTRO 7 x3302 NT4DT-HT 24 NCADTRO _ p7 x4302
sxascny NGB 2ol DTeFZENCIORL T QS e sdaicey wONTRAIZO) 0 g[SRI oy o
+12FNC34 . 5 = FNC30UTO o 33 <1ZFNC3 FNCBUL FNCAOUTO o pa3l3
- 2 ¥y OUTL [~ 5 ENCIOUTT ™ Raa1s s s OUT! I FNGAOUTT > a3
s ouTH F RIZ14 T A e R4314
V3306 g ' i 13 FNCINTRO S (3301 FNC3HTRO RE527 V4306 = 3 o vai[ I3 FNCAMTRO S " c4301 FNCAMTRO R6529
-5FNC34  BZXB4C2V4 [ s rrps] L1 _FNCSATRI O 77" FNC3NTR1 R6526 R Bz"s‘lc""“ [-& 1 i e[ FNCAMTRI - 5 FNCANTRI R6528
2 s 1 - CNT4MTI-HT 1§ i 1
cHI CEXN - —=1nT1 CExXN h
V3307 c3302 1 s -7 L [BWL _CAPACITOR] CNTADTI-HT 23,y cex1 - BWL CAPACITOR
_12ENC34 BZXB4C3VO | 10n [} e o [F] V4307 C4302 B i
—— ' en ori |23 3304 L P BZxg4C3vo 10n 1 en ano |— ca304.L
- “I2FNCI4e— B L} 10
v FNC - 10p FNC P I
R5557 g CNTICH-HX FNC R3311 FRC Ri= L)
[CHANNEL 3 FUNCTION] 3303 FNC| [19Ke R5556 . CHIACH HX [CHANNEL 4 FUNCTION] G203  FNC| Jioxe
i} il
R3309 R4309
ZTRE} {TiRE}L
N3202 N4202
324 [POSITION REF. VOLTAGE] 324
R R4308
X9002/7 pPOS3 _ ES502 > i ~10PA X9002/9 g FOS4 o B .
_ ENCREF o], FNCREF 10 )
V- Veop— —qV= Vo jp—
RIBI2
5K62
REF NR -12PA [+ 18PA
FNCREF
D1301
D230
D330
D43
N1202 4
N2202 [
[N3202 |1 4 ST6354
FNC FNC N4202 4 920626

Diagram 8 - Y-functions



+12FNC12

+12FNC12

CNTIDT-HT  D5502/2
CNTINT=HT  D5501/2
AC150mY FNCBWL D9003/ 11
DC.-6v [(ref 1.5m4)
V1202p 4 10uTO R1301
-—d
V1308
V1201 paigury i R1302 D1301 ey
— 000225
R1303 =
<10PA . go] Y-FUNCTIE | o FNCYOPO
R1304 250 5 FNCYOP 1
* 10PA »—{TERTT—~vop-mx 37 iz} ordt .3
- DPON
7 anj—2 R7521
+12FNC12 BIX84C4v :‘:I;.I - FNCWRISIJ
V1306 H i E:g ﬂn'u':' RIany
- VEE HTB1 — e C1301 FNCINTRO R6522
-sFNC12 BZXB4C2V4 [-8 L} nrenj Lt FNCIATRI 47p FNCIMTR1 RB52!
V1307 €1302 .3 i i 23 —— [BUL_CAPACITOR
_12FNC12 BZX84C3VO 10n Cl o rosl 12
‘—“"_ — cH (4] 23 CI304J.
FNC 10p I
RE559 CNTI1CH-HX MG RI1311
ci1303  FNC| lyaxe
[CHANNEL 1 FUNCTION] s,
1L
"
R1309
RI31Z2  yop-mx
N1202
FNC 324
X8002/3 pPOS! 1302 s P
| e
__ FNCREF 10 *
V- Ve p—
%900
X900
+12FNC34 + 12FNC34
CNT3DT-HT D5502/1 ;g:g:
AC :50mV CNT3HT-HT D5501/1 s
DC:-6V [Trer_1-5m4)
V3202 pa3guto i R3301
—
V3201 R3302 D3301
PA30UTI RS0l
R3303 ¥-FUNCTIE
+10FA gg Nl TOR I
R3304 TNN OPN
* 10PA I e I oror |3
oT DP =
V3304 CNTSHT-HY 20} oTe1 FNC3DTRO 7527
c12Fnc3s BZxB4Cav? . FNCBUL 2815, pren| 2 ENCIDIR1 _ p7sog
. 5 FNC30UTO o r3)3
- = 5 5 vee ouTl ERCSOUT ™ 331
- ournj—2F R3314
Sl £ 1 ot 13 FNCIATROS. 3301 FNC3MTRO R6527
-5FNC34 [ s rran )T FNCIATRI o 7 FNC3HMTRI R6526
V3307 c3302 3 pasd ey L [BWL _CAPACITO
-12FNC34 BZXB4C3VO 'P"' ATl 1POS.
Il_ —jcH DTl f— 03304J,
- F;C 10p
R5557 gu CNTSCH-HX | FNC I R3311
19K
[CHANNEL 3 FUNCTION] 3303  FNC| Jioe
1L
L
R3309
{3TRE}
N3202
324 |PGS|T]0N
_ Pos3 R3308 | D
X9002/7 eRE | P i
_ FNCREF 0], »
—y-  yef—

R1613
K47

FNC



5.1-42

UNIT DESCRIPTIONS

+12FNC12 FNC2INV D9003/7 S12FNCI2  <12FNCI2
CNT2DT-HT  D5502/12
CNT2HT-HT D5S01/12
CNT2MTI-HT D5503/11 va3ol
AC:50mV CNT2DTI-HT DS503/10 BCZJ.?J
op DC:-BV |Iro\' T.5mA|
| vaz02 pPAZOUTO | RESOI
08 of, V1308 vi3i3
28 Y BAs28 3A528 -FBASRD V2201 5 PAZOUTI % 0%20102'5
CETI08 :
: R2303 -
FNCYOPO i “10PA gol J-FUNETIE
___[FnCYoPy —| NOTUSE | RDR0q 26 o vou Fuc b NOTUSE .
==X 1301 +10PA 27 ] FNCSOPOO £y=x2301
FNCIDPO! FRCziny 3 | 1°F b FNC2DFO 1 E=a
T L——Xx1302 V2304 CNT2DT-HT 24 | I)\,"_llrFl«u::z\':l'IFlD R7524 L fy—x230e
521 BZXB4C4V7 .%%E_E'”T ;g o oTeN|—2 Fucaaucla R7523
313 +12FNCI12 BuL out) — g R2313
8 FNC20UTI
o ¥2306 3 vee OUTH — = R2314
1301 FNCIMTRO R6522 pIXBACEVA (= 7 vee nie; |13 FNCBHTRO — " “0a35, FNC2HTRO R6524
47, FNCIHTRI R6521 -8 E = 4 FNC2HTRI 47 FNC2HTRI RB523
_I’ -5FNC12 CNTZnTI-HT 19 | oo il -4 - |°
MY CEXMN——
F— [BVL_cAPACITOR] '%Wl“é'bfl—m:, il cex) |22 L [BWL _CAPACITOR]
V2307 c23p2 YOP 1POS
aL < YOPHX g BZXB4CIVO | 10n 1] o oo | 16 c2304 L
I B -12FNCI2 rluc 10p
e [ [Toxe. GV czzos  fie| [Voxe.
n [CHANNEL 2 FUNCTION] "33
3
— R F 1 — il
" R2309
| >
r.g; N2202
& 324
FNC X
R2308 >
FNCYOPO o POS2 9
a "—.’é i {EREzT |
e __ FNCREF 0],
FNCYOP 1 '
= mFNCYOP1 ogo —qv- v —
L]
=
xQDDI/I?...SD"\—,.g
1
»
x9001/11mSC  pgo
2FNC34 +12FNC34 b FNC4 1NV D9004/7 +12FNC34 +12FNC34
3 CNT4DT-HT  D5502/13
CNT4MT-HT  D5501/13
v33ol v3soz CNT4MTI-HT D5503/4 V4301
35;‘:; AC:50mV | CNT4DT1-HT D5503/3 BZXB4
PA40UTO ; R4301
v4202
V3303 : V4303
BAS28 i R4302 D4301 BAS28
............ ; V4201 pPA40UT! 000225
g R4 - i
: +10PA e go| Y-FUNCTIE i
DTUSE! 25 i NOTUSE}
BRIV e — R4304 | 552 Yol iy T
o= ={TBRT— Frcainy ;:f' pro) FNCADPO1 o
527 —e—x3302 V4304 N 4DT-HT A or [y FNC4DTRO . pysag O e—X4302
526 BZXBACAV7 e CNTAHT-HT nt oTa FNCADTRI __ p7508
313 < 12FNC34 FNCBUL BuL ouT1 __.Nﬁf::g%}“-..— R4313
L V4306 vee ouT FNCAOUT T o R4314
. FNC3HTRO RB527 -2 FNCAHTRO 43p1 FNC4HTRO RE529
f;f' FNC3MTR1 R6526 p— BZX84C2V4 g 3 ne 4 FncanTR1 o c*;.po FNCANTR1 R6528
= -—Bi—, CNTAATI-AT 1 o o=
-— ~m Lldl CExN
BWL CAPACITOR mCNTADTI-HT23 |, cexi i BWL CAPACITOR
V4307 Cc4302 TOP P08
3 BZX04C3V0 10n L v anp |-° c4304 L
- 12FNC34 L - 10p
R33N e R4311
FNC 19K6 REE56 CNT4CH-HX ICH)\NNEL 4 FUNCTI ONI [22423“03 FNC 19K6
— 1L
"
R4309
 EELA)
N4202
[POSITION REF. VOLTAGE] 324
R4308
. <T1ORA x9002/9 m—FOS4 __rerem s| P .
FNCREF 0], +
- V- Vef—
RIB12
5K62
REF NR | TYPE =12PA |+ 18PA
FNCREF
)1301__| bao22s
52301_| 000225
>3301_| 000225
D4 L E
41202 | LH324 4
NZ202_| LH324 3
N3202_|Ln324 3 ST6354
FNC FNC N4202 [LH324 4 920626

Diagram 8 - Y-functions



5.1-43

+10PA
RS076
[LIN. Y-OFFSET & TRACE SEP. CONTROL | 14K7
D500
HE| 6
X9002/10 g JRASEP REQM 8 i 9
R5524 g IRASEP-HC [ (] | CLAMP _CIRCUIT [DELAY LINE DRIVER]
R5066 L c5000
S1IK Izaon
N9003/11 g DLDOFFSET F3CLE bl { AC135mV
—{5IR1} iDC: 5V
R5003 D1301/7 gnyeiouto | RI313
100E +120LD — 1] «12DLD R5071
D2301/7 rypoouto | R2313 -12v S1E1
03301/; 'Il X5001
! N5002 R5004 7 FNC30UTO ; 31__ [ = ———
i CA3046 N5002 14K7 g (21}
: CA3046 0430177 rncaouto | RA3I3 e R6069 Beoas  AC:120m | :
3: L 43 gy ' 2K61 BFTS2  oc: -8v pipgur L |
: I
: : c5017 | |
R5001 (5 412000 oLl R5036 ¥5008 |
K48 — * FT H
! @NSOOE VB2 . nrae R5055 :
CA3046 R5007 BATI7 R5027 |
348E 53 100E !
V5001 AC:200mV I
BFS20 R5016 V5006 e oy !
|
V5003 @ BEIAE |
CA3046 : C5001 ke BFR92 +120LD REQ44 I
SUBSTR i 4700 T :
e e § Eaak s R 1
4 ; R5043  +12DLD 5?2? I
; : R5009 R5012 R5031 I
: : 909E 162E 21K5 I
: : I
i : RS061 |
+4DLD E 5 DLDDCLEVELO K62 |
f, : :
: § R5011 R5013 | |rs014 R5032 oey R5052 :
: : 909E 162E 1K47 21K5 R5058 1\ pDCCORR SIE1 i
i : I
i : R5046 I
+1200LD I
sl : R5008 R5017 V5007 :
ELLA | BFT92
V5002 AC:200mv I
" BFS20 R5070 DC: 6V {CEGTE I
: 2K61 i2n2 |
: N5002 LOPL.. !
7 CA3046 ¥5009 |
i . 8 _q+120LD BFT92 i
: : 1
: S DLDOUTO 1
: D1301/8 pucioutt  R1314 :
10; s ERCIOUTL, V5018 i :
R5002 RS006 D2301/8 gncoout:: RE314 BFT92 : |
3K48 14K7 — R5060 b
D3301/8 R3314 i
o FNC30UTI R e NS i AC:120mY
D4301/8 4314 i DC: -8V
8 FnCa0uTt : ”J +12DLD 51E1
+12DLD
AC: 35mV
DC: 5V
JioRh REF VOLTAGE
[ CORRECTION VOLTAGE |
N5001 NS00I SUPPLY VOLTAGE
358 358
s| D pLobcLEVELT 2| D
— .
|, | reoss g 1 oLooccorr .12v it o +120LD
51, DLDDCLEVELO 3}, K12 ke C5006 by C5007 ol C5008
LN VYN K- —v- Vel Ilu‘Jn IIDn IIDn
R5050
K
13K3 Im, 511K
D5001 D5001
HEF 4 HEF 4 REF P =
. ._Qfﬁe ' E_qﬂa EF NR | TYPE 1zoLo| L
13« 5w | _MHEF4066] 14 7
_I l _' l 001 | LH358 [-] 4 ST6355
- - N5002 [CA3046 920626

Diagram 9 - Delay line driver (PM3394/PM3392)



UNIT DESCRIPTIONS

+10PA
RS076
[LIN. Y-OFFSET & TRACE SEP. CONTROL | 14K7
D5001
HRE1056
RS5021
X9002/10 g RASEP 8 9
R5524 g TRASEP-HC | Ge I [
R5066 oL C5000
511K Izaon
RS018 R5019
N9003/11 Mm AC:35mV
DC: SV
R5003 D1301/7 guciputo i RI313
1006 'Y oz301/7 R2313
FNC20UTO 3
©'N5002 rsoos[ | 330147 pncsouto 3313
i CA3046 NS002 14K7 -
o D4301/7 R4313
5 CA3046 JEnceouto § RI3I3 |
R5001 :
48 5 g +12DLD
N5002 |
Ca3os4s RS007
: 348E
CA3046 C5001 ol
SuBSTR | i 1200 T
)
: R5009
: 909E
+4DLD g
R5O11
: 909E
sl ! RS008
@NSDOE
7 CA3046
: B _q+120LD
i1
DI301/8 gnciouTt R1314
R5006] | D2301/8 pycaoutii R2314
D3301/8 phc3ouTl 14
D4301/8 gucaouTt 4314
e e |- 1140
+12DLD
AC : 35mV
DC: 5V
A REF_VOLTAGE
CORRE
— DLDDCLEVEL |
4DLD
% DLDDCLEVELO
R5050
511K

DS001 D500
HEF 4 HEF 4066
1 2 4 3
13 s I 5 ' J-




5.1-43
)
9
CLAMP _CIRCUIT [DELAY LINE DRIVER]
EaC|35n\'
1DC: 5V
7 PORI313
FNCIOUTO
- 1E1 +12DLD R5071
7 Fuceouto ; R2313 -12v 51E1
7 Lo X5001
FNC30UTO i l" T :‘-‘ ————— 1
» L I
7 FncsouTo | RA313 Rabes — V5017 A, 120mv I-"'_‘
(L 100E BFT92 3 | I
140 g 2K61 DC: -BY pipouri L | 3 I
c5017 | :
P56 RE036 V5008 ES f |
11 BFTS2 hsnsﬁ I
vsoiz VE011 3K48 |
BAT17 R5027 BAT17 {OPT i |
IDOE fessmsesnal H I
AC :200mV %’{ : |
v
R5016 V5006 Ser 8 BATLZ I :
BFT92 V5014 l| |
+120LD RE044 | |
1 |
R5051 | |
R5043 +12DLD SIET | |
R5031 R5029 £ | I
21K5 1K47 | |
| |
R
DLDDCLEVELO iy i :
1
V5016 | :
] R5032 BZXB4 orT R5052 1 :
21K5 céve R5058 ) pDCCORR SIE1 : |
|
R5046 : |
V5004 +12DLD | |
BFR92 V5007 I :
FT |
V5013 BET92 AC:200mV I . |
BAT17 R5070 DC: 6V B0 |
2661 igng T i I
c5018 E L S O :
56 V5009 {
[
—— BFT92 : |
| ]
{] R1314 DLDOUTO| | 2 I
FNC10UT1 T
2 V5018 i 15 :
8 FnceouTri R2314 BFTa2 ; I
Pl R5060 R
(] R3304 21K
- TNC30UTI i AC:120mV
B ¢ 1 4314 Ra072 i oc: -8V
2 FncsouTt Eik +12DLD 51E1
AC: 35mv
DC: 5V
[ CORRECTION VOLTAGE |
NS001 | SUPPLY VOLTAGE |
358
pLDbCLEVELY 2| D
e Lt oLDDCCORR .12y RBoca > +12DLD
DLDDCLEVELO 3}, 12 e C5006 gl C5007 ole C5008
—v- ye— Imn Ilnn Ilun
R5050
511K
REF NR | TYPE |[+120LD| L
D5001 HEF4066] 14 7
N5001 | LH358 8 4 516355
N5002 | CA3046 920626

Diagram 9 - Delay line driver (PM3394/PM3392)



51-44 UNIT DESCRIPTIONS
+10PA
RS076
[L]N. Y-OFFSET & TRACE SEP. CONTRDL_I 1482
D5001
HEF 4066
R5021
X9002/10 TRASEP 8 S 9
R5524 m TRASEP-HC 6 l CLAMP CIRCUIT [DELAY LINE DRIVER]
R5066 Cc5000
511K Iezon
R5018 R5019 AC:35mv
NG0O3/11 pDLDOFESET 290 R DC: 5V
D1301/7 pncroutol RI313
+120LD S 1140 +120L0 et
D2301/7 gnczouTo na{h Is —
) X5001
Cwso02 | : RS004 D3301/7 gnc3puto; R3313 [ =i s |
: : — Bt 4
: CA3046 NS002 : 1487 04301/7 pucsoutol RASIS R5024 VEO17  AC:120mV |
3 CA3DaS: R 1141 o 100¢ R3009 BFT9E  0oe B¢ mouri L 1o I
: : ©5017 2K61 : :
i P56 RE036
346, 3 12000 il | l
N5002 V5012 V5011 | |
CA3046 R5007 BAT17 R5027 BAT17 | |
348E 3 100E Bt | |
: V5001 AC:200mV % I‘ :
: BFS20 R5016 V5006 DC: BV BAT17 i |
: @ V5003 brIsz V5014 : :
C5001 BFR92 +12DLD RE044
: 470p 7 AT | I !
: csmol lcsma csms.]. R5051 : l'
; 47p 2p7  2p2 75€
: R5009 RE031 R5029 R5043 I I
: 909E 21K5 1K47 +12DLD I I
B | |
H RSO35S RE045 RS0S54 RS059 I |
+4DLD ] i ~gPLDDCLEVELD ] 21K5 2K15  196E | |
= I |
: C5005 v5016 R5058
: R5O11 R5032 10n BZXB4 > DLDDCCORR Rsos2 | | l
909E 21K5 ceve 75E I |
{ i I
: R5046 | |
: V5004 I I
© R5008 R5017 BFR92 @ V5007 -12v AC: 200V : :
ﬁ 50y BFTO2 DC: BmV : :
BATIZ RS070 :
o RE028 2K61 Lo 1 |
N5002 csore o | :
CA3046 PS5 R5037 H |
+120LD| ir I |
H AC:120mV I |
i1 bc: -8y |oLbouto 1 2 |
: D1301/8 Fuciouti , RI31S R5026 v5018 i l
! r5006| | 0230178 rycpoury i R2314 10oE BFT92 ! l
: 14K7 —d wsos0 0 | b
e D3301/8 pyc3puT) | R3314 21KS
m R5072
D4301/8_Fucaouts § m“”” +12DLD 51E
i iACi35aV
:DC: 5V
pr—— REF_VOLTAGE
I_CDRRECT[UN VOLTAGE I I SUPPLY VOLTAGE ]
N5001
358 N5001
8 R
sl S5 12V 3080 - +12DLD
|7 | Reoss +4DLD ouppcLeverr 2| P 5006 L cs007 Lcsoos
5 {100E} s = .t oLopccorr 100 10n 10n
) M N DLDOCLEVELO 3|, [
RS057 | csooz I;nggl 85003 —_—y- e
1363 == 0, 10n R5050
511k
05001 05001
HEF 4066 HEF 4066
1 —9-‘1’ 2 4 3 E
3s I J_ 5 | J_ =
14
i 4L B ] ST6369
920626

Diagram 9a - Delay line driver (PM3384/PM3382)



+10PA
RS076
[CIN. Y-OFFSET & TRACE SEP. CONTROL | RS07
05001
HE &
X9002/10 gt RASEP R5021 a .f_mq .
rsse o toaseprc Lo 7|
R5066 5000
511K

I220n

CLAMP _CIRCUIT

R5018 R5019 AC:35mv
N9DO3/1 1 g DLDOFFSET £50 DC: 5V
D1301/7 pycrouTO R1313
+120LD A 11 12D
02301/7 pyceouto. R2313
—— 1E1
i ns002 rsoo4[ | 0330177 enc3ouroi R
i CA3046 N5002 1487 04301/;— I
5 CA3046 - FNC40UTO:
R5001 iw e
N5002
CA3046 | RE007
1 348E
: V5001
: BFS20 R5016
i T
: C5001 o
i 470p T
: R5009 R5012
: 909E 162E
«4DLD | _DLDDCLEVELO
i RS011 rs013 | |rRso14
¢ 909E 162E 1K47
v5004
6 Rﬁoa R5017 BFR92
V5002 V5013
BFS20 BAT17
: c5018
I pS6
d +120LD it '
; D1301/8 pyciouyy | RI314
10 e
R5002 R5006 D2301/8 pycpgut: @ RE314
3K48 14K7 ——
D3301/8 pyc3ouT) R3314
»~—~—d
D4301/8 pucaoury | RA31A i
-— .
*1200 iAC35mV
:DC: 5V
" 10PA REF_VOLTAGE
CORRECTION V
NS00
358
RSDES o +4DLD pLobcLEvELT 2| P
J- DLDDCLEVELO 3|
R5064 5003 —f- ¥
383 =100 R5050
511K

D5001 05001

HEF 4066 HEF 40606
1 ] £ s []13
13 5w I




51-44 UNIT DESCRIPTIONS
CLAMP CIRCUIT [DELAY LINE DRIVER]
R5O71
+12D0LD 51E1
=12v
X5001
e 1
RE024 v&017 AC:120mV I.—- I
100E R5069 BFT92  DC: -8V | 1
DLDOUTI 3
cs5017 K61 ! :
PS8 RE036 | !
L] I I
V5012 V5011 I 1
BAT17 R5027 BAT17 | |
100E Bt I I
AC:200mV 1 l’ :
v5006 DC: BV BATI7 | |
V5003 Bra92 V5014 | |
BFR92 +12DLD R5044 -12v | |
RT3 | ' !
csmol .].csme csms.l. BB061 I I
47 2p7 2p2
1 R5029 R5043 P e P [ [
1K47 —[ZTBE}+—a - 120LD I |
1 I
R5045 R5054 R5059 1 |
21K5 2K15 196E | |
[ I
5005 V5016
2 10n BZXB4 R3058 opLopce rsosz | | ;
cova 75E ; |
[ I
R5046 1 |
V5004 e l I
BFR92 @ V5007 -12v AC: 200V : i
e BFT92 DC: BmV i |
BATIZ RS070 | |
s R5028 2K61 [ |
5018 100E : :
56
P“ R5037 | |
i 1 I |
AC: 1208V [ |
DC: -8V DLDODUTO | 2 |
! R5026 Ty I
100E I
] R5060 b |
21K5
| +120LD
| CORRECTION VOLTAGE | | SUPPLY VOLTAGE |
NS001
8 R
35 12V ..__13% - *12DLD
puoocLEveLr 2| P L csoos Lcsooz Lesoos
| ] pLboccorr 10n 10n 10n
EVELO 3. =
V- Vef—
R5050
511K
REF NR| TYPE |+12oLD| L
[D5001 |HEF4066] 14 7
N5001 | LH358 3 4
| NS ST6369
NS002 | CA3046 920626

Diagram 9a - Delay line driver (PM3384/PM3382)



5.1-45

D5501
6 HEF 4053
S
% 0 -EWFHJ CNT4HT-HT _ 54301 /20
“l:. ax1 oz CNT2nT-HT [ .. D2301/20
RaSoD 15 X2 ! CNTamY-mY o} e 03301720
'BL: 2 CnTinT-AT T D1301/20
LINE
1
; g R553 r5532 | |rR5533 | |R5534
! 5K11 5K11 5K11 5K11
55]5& CNTACH-HX o p4301/11 e
J_ CNT
CNT c5508
ALTCLN I 100p 73255 FNC FNC FNC FNC
D009
000200
X9001/12 CNT DS503
DA J5501 18 DISPLAY 6 R5552 B HEF 4081
SoA vopE T2 E% CNT3CH-HX _ p3301/11 y
C5504 'lggﬂl-_ ?g voD ™3 ; Ll :2 & |11 cnTenTl-HT
22p +6onL = vee LOGIC yn €5509 — ™
< 126NT -—I——E;I— X8001/11 . 5502 - PUOML 7 pun o 1% o 20003 —
R5546 scL ¢ HEF 4081
RS511 ALTELY B =
cnsu o CNT FNC4 1NV 4 CNTAHTI-HT_ p4301/19
CHPCLN 18 RE553 -
Ne d_dur es |10 175} CNT2CH-HX o p2301/11
NC -:-:.. oTBS T2 %2 lCSSID
NC —=—
=o' ik oo [
1 2
AD1 OEN
14 ,ss rew f21 e [MTB_TRIGGER SOURCE CONTROL |
CNT R5554 =
NT R CNT I CH-HX
S C 5502 «12DAL l m_ — D1301/11
c5511
%‘ +12DML 100p R5559
10K
H {ADR SEL CNT
+ 12CNT +12CNT CNT ! LA
i T:sn '::Smi e fERet TRASEP-HC_ psooi/6
RSS14 Icssar
K i i 100 RG6018B
! i CNTONT rssor T'%% veser . gpoze
INOTUBE L reecmsmnsset V5504 RBO72 hdhs
RE517  CHBLANK-HX_ ca002 R5509  BAV99 css13 o HEF4053
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%_ 19 180y =180y, | H—7i —/———— i _NOTUSE
25v 25V
I I 5 SR T3 V-
+1BHTR +18HTR
+15TBREF +7.6v
MTB LEVEL 0.2mA/d1v TV TRIGGER
SV/div RE661 R6662 INPUT 2 X 2mA MTE INPUT
K IK
HTRBAL R6708
NBOOS/ 18
V6660
614 RE616 BCB58
12HTREF ==C6779
EF__EEP
weeeacfer. AC £ 350mYV V6667
1
D, By On I BCBSS V6686 V6667 | [
mV/div] p BCB48 4
3PPI P:.! . > press R6696  n1RTVSYNC
= DE7B1/14
J
D6621 RE684 RE6694
; ooo128 18 1w
= PEAK PEAK DETECTOR
9
[k
EF 18 o +12NTREF
5
Lcesen
13 Iloon
10 el +15TBREF
1[12) T6[1 z 3 3 Icuqs RE692
I,wn 1K62
R6633 | [ |R6636 | |R6638 | capag | |R6641 | ceeez | [RE643 [ copqs [ [RE646 | coser
S11E 316E 104 220n 10n 2200 | |'OM 2200 1o 220n - 12HTR
' I I I ST6358
: 920626

REF NR | TYPE +518 | L
06541 | 000226
1| 000128
40341 15 | 8

Diagram 12 - MTB trigger



5.1-48

UNIT DESCRIPTIONS

[TV LINE/FRAME SELECTION ]

TV CLARP [TV_SYNC. SEPARATOR] TV TRIGGERTNG | RTRTVLSU-HD [TRTVOPSU-HD [NTRTVFLDSU-LD
TV LINE [ 3 X
TV FIELD 1 0 0 1
. TV FIELD 2 0 0 o
1R HDTV FIELD | 0 0 0
HDTV FIELD 2 0 0 1
— TRIG OPT IN 0 1 x
+12HTR 1K78 C6767
820p
V6761 1
v D6779
8 +5HTR
e se V6754 Basz N6771 i 74HCT112
2 4 RE786
BCA4B 1881 |5 s
HTRVIDEQ @ +12HTR 311y LS HIK
= <18MTR 1
6751 s 12nTR +IENTR 2 b et 6
100 R6753 HTRHDTVSWU-HD  R6783 o P
b I 3KIB R6764 - R 06779
19KB pso12/7 74HCT112 DBE781
*5HTRe- Onrs HEF 4053
+SHTR ;7 R6782 v [ b4 ] ' " NTRTVOFF-HD __ ngoi1/4
13
V.3 -141 HTRTVFLDI 1 15
V6764 - 12 ? 7 __mirTviibz| 2! MDX5,, HTRTVFLDSW-LD
BZXB4 L -r 1. ]p 2 D3011/13
3 gy | S— 3 4 VSYNC %
R,E';:: cove 5| S | ATRTVOPSU-HD L6794
D011 /14
HTRTVOFF-HD av] 1 ] HTRTV 13 14 HTRTVSYNC R6696
D011 /4 <] 12 11 MTRTVLSW-HD D9011/5
c6777 |
'IOBHI R6776
511K
LINE TRIGGER/XDEFL
+5VA D5001
HTRTVHODE RB772 SELECTION
- Tk} HEE400e
NB0OS/17 1—'1 i1 [ |10 ATRLINE _ cpsoq
c6773 | |R6774 R7712 D7711 129 |
Imun kS 1V/d1y 6K81 g  —HEF4053
[ATRTVA TV STANDARD | L—‘h i
R7696
“7.7V PAL /NTSC . X9001 /27 gL INE 698 bIRTVL 15 !
SHTR ~*DTRTVSEL-HD 10 &],, ['PX
+5.0vV HDTV (JAP) AC: BV .————-—ﬁ: 3x1
+2.2v HDTV (EUREKA) D900O7 /13 14532 13 DIRLINE S + 12000
D9012/5 DTRLINEGH-HD 11 « (12
%9002/11 g LEVDTE 4 | 3 DTRXPOS _ ¢7513
18V e R6901 - +18HTR ..av._&% o +18DTR D3012/13 g DIRXDSEL-HD 91; (5 hezie
- c7902
J_cegoz J.cusms .].n:ogcu 1].,;,, .l.c?soa lcn(u
Ies, Imn Inan Iasv IlOn I:nn
Lp R7713
REG1 | R791 1 HTRLINESW-LD
" c6912 J_ Enane _— Bes i _]_cnla l g D9012/6
474 c6913 g Myl c7913
25v 10n I 25v I“‘-"‘
R7952
RE921 R7921
+8VA »- +BNMTR -5w\._m » *5DTR N7951
c6922 c7922
TJ...?, J.caozs J.cum t].u,, J.c;-gza 358
10n 10n 25v 10n R7951 s >
Izw I I ONDREF: b5ES d1z RESS | + 12HTREF
! 5 ! -
+ 10VREF A .l.cﬁgsa
I100n
R7954
'5“’_6% = -5HTR -5VA h2E 2] & -5DTR A R7957 | +7V REFERENCE VOLTAGE |
32 c7932 l J.
J-E'?’ .Lcasss lcse:a -L,,“ €7933 L7934
u IIOn Iwm T 25y Iion IIOII ’I:;.ga!l RE961 «7HTR
| GEZ T cosuz
R7956 > lce%s
R6941 7941 GNOREE po {37} z 1 ‘asv 10n
S12v - - 12HTR -1ev ﬁ o - 12DTR 5 '
&22242 Losous J.s;:ﬂ Loroes .- a7s61
28y 10n Iwn R7956 s +7DTR
10K _Lcnse .J.l:?aba
10n
REF NR | TYPE [+180TR| L |+5nTR|+850TR|-8nTR [-50TR|<120LD
DE78 HEF 4053 € 1 7
1 HEF 4053 16 7
'NE77 LH1881 E [
NO7S [HI58 [} E
77 4HCTI 16 5T8359
:Egbo n!?ca'ﬁﬁ" 7 K] 920626

Diagram 13 - TV/line trigger



|T\f SYNC. SEP/

TV CLAMP
~18HTR
+18HTR
R6756
+12NTR 1K78
isze
S0mV/d1v T:g?z V6754 PASCe NE771
BCe4s 1881 | 5
+12HTR
o HTRVIDEQ @ F—
C6751 RE753 +12ATR +121TR
o0 I ki R6764
19K6
+5HTR | 2 3
4
V6764
BZXB4 & 5.4
R6758 c6v2 | 3
19K6
HTRTVOFF - HD | EXIT e
D901 /4 [
6777
100n™" R6776
511K
HTRTVMODE "I'I'R"RW?E
-
NBO005/17 == J-
cs773 | |R6774
Imun 7K5
ATRTVA V STANDA
7.7V PAL /NTSC -SHIR X9001 /2
+5.0v HDTV (JAP)
+2.2v HDTV (EUREKA)
R6901 R7901
* 18V g +181TR +18Y
LE T c7a02
J_cognz J.CBBO:! .].cagoq 47u
Ieﬁ, Imn Ilan I25y I
R7911
uav.._ﬁffﬂ- = +12HTR s12v
c7912
16892 | o013 e
L' u
285v I‘°“ IEBV I
R7921
+BVA RBo! o *BHTR -a\u._mﬁ
c6922 c7922
1‘]-4?" J.C6923 ic&Q?i b
I 25V IlOn Ilﬂn Iggv I
R7931
-!wa,_&% = -5NTR -5VA
c8932 €7932
-L 6 .Lcassa J.can s
Imn I 'I%v I
R794
-12v oo T - - 12HTR -12v e T
c6942 l c7942 l
7 gl Ig; !
v I
REF MR
D 71 :}
NB77
e
55661




5.1-48

UNIT DESCRIPTIONS

[TV SYNC. SEPARATOR|

[TV LINE/FRAME SELECTION |

TV TRIGGERING | HTRTVLSU-HD |MTRTVOPSU-HD |MTRTVFLDSU-LD
TV LINE T X X
TV FIELD 1 0 0 1
TV FIELD 2 0 0 0
HDTV FIELD 1 0 0 0
HDTV FIELD 2 0 0 1
TRIG OPT IN 0 1 x
c6787
820p
i
D779
768 +BHTR
::.. NE771 8 74HCT112
oo 5 LN RE766
|'— 1881 = 3 i | s 11K
; 7 pci .
HMTRHDTVSU-HD  R6783 M )
- R D6779
bs012/7 o JAHCTII2 DB781
+5MTRp— N F4053
8 7 R6782 SHTRe [ M 9 -Mn—,. NTRTVOFF-HD _ pog) 1 /4
(%KY Buf7 P HTRTVELDI | 1 A |5
u 12 I 7 _nmiRivFibe| 2! MDX5, [§ 10 MIRTVFLDSU-LD
[ e M 2 Ix2 D3011/13
3 - 3 4 VSYNC £ X6794
5 ] HTRTVOPSW-HD
DI011/14
2] U HTRTVL 13 14 HTRTVSYNC R6696
ATRTVLSU- HD
& |—'—2 L LOV-HD  po011/5
5
H eecTion
HE
1 'ﬁgﬁﬂ HTRLINE _ ce504
R6774 2e]
7K5 1VAdaw sK81 HEF 4053
ﬁ F
R7 I
SHTR %9001 /27 696 prRTVL 15 HDX 1 1
~DIRTVSEL-HAD 10 & 1R
D9007/13 |:
14 PXE 113 OTRLINE 7504 12000
D90I12/5 DTRLINESW-HD 11 & (12
%8002/11 LEVDTB 4 3 DTRXPOS c7513
R7901 o +18DTR DSO12/13  DIRXDSEL-HD @ & (5
_uulcrgoa _I. _L [
P c7903 L C7904
Iasv Iw» Ian
R7911 120TR MTRL INESW-LD
c7o12 l e Doo12s6
474 c7913
25y IIOn
R7952
R7921
—{E7 1 > +60TR N7951
c7922
tL"" J‘?E?” R7951 3;0
25v [
I GNDREF IR ] 3 RE951 + 12HTREF
+10VREF g F ) 5 1. ) G
1 v ek C6953
I|00n
R7954
R7931 -L - -5DTR IKIB R7957 | +7V REFERENCE VOLTAGE |
c7932 l l
474 c7933 L7934 ;
I 25y I’oh Ilon N;5985| RE9E o < 7HIR
c6962 _L
P R7956 : [ b 1.[.,,,, 6963
R7941 13K} 1 25v 10n
_ﬁ J_C?Q-!E - - 12DTR ol +
a7 lcrou —v-_ vef— R7961
7 10n & +7DTR
25v R7958 -LC?QBE l
rox L7y €7983
25v 10a
REF NR | TYPE +18DTR| L |+5MTR|+BDTR|-SHTR |[-5DTR |+120LD
DE78 HEF 4053 € 13 7
1 HEF 4053 16 7
INE77 LH1881 E [
[NB7S LHY%8 ] L
:E%g 4HCTI12 8 516359
HEF 4066 4 920626

Diagram 13 - TV/line trigger



+18DTR

5.1-49

NE XDEF
LI]IEPu?E L DTRLF-HD | DTRHF-HD | FILTER “120TR
0 ] bC
0 1 AC g
1 0 HF REJECT R7552 DTRTVSEL-HD | DTRSLOPE | TRIGGERS ON ..
1 1 LF_REJECT 619E [ (] +VE SLOPE
+12DTR ] | -VE SLOPE
1 % TV_LINE
+7DTR V7553
DTB TRIGGER R7508 BCASE
INPUT 825 «5DTR .—@
R7502 R7554 +18DTR
+1BDTR NBOOS/ 16 g CTRSEN +18DTR
AC : 30mV D7711/3
DCi-1V D7711/13 DTRXPOS C7549 C7551 +18DTR
R7548 22n 22n R7571 R7572
rkor;N%Ql%g'gRsl — f;“y}' R7503 055,5 14K7 -7DTR -IBDTR 261E 261E
-—TT I 3x48 II n R7578 t AC: 300mV
FNCIDTRO 25 18 13 ;;:;f 4K22 DC: 150mV
19 TRIG1
FNC2DTRI; R7Z523 | | brss ° IBDE_ooua
7
FNC2DTRO; R7524 == 000226 —— 10 000227
= FNC3DTRI R7526 L leaoxu:aﬁf:;u TRIG FILTERS/AMPLIFIER DTE FiE 2‘2;""
FNC3DTRO 8 2 X 5mA
¢RI [09007/14 praer-np  RZS42 3
Fm*b?kl_ﬁ__ -—m e 2o DIRIGD _
D9007/13 g RIRTVSEL-H 4 V7574 DB004/9
FNCADTRO > {5K11T
» FHCADTRO,. (EvET— _ DTRHF-HD R7544 > 15 DTRXDEFO,_ graas4 E: 329 T:ggﬁ
FROH 000225 o DTRXDSEL-HD R7546 17 16 DTRXDEF1
FNCIDTRI D1301/2 DTRSLOPE R7547 21
D007 /12 g DTRSLOPE . _
FNCIDTRO D1301/1 LS - 5 7 |2« +70TR 1207R 120TR
FNC2DTR1 D2301/2 26, 23 22
FNC2DTRO D2301/1 c7559
FNC3DTRI D3301/2 22n 3]
FNC3DTRO D3301/1 R7563 0.2mAsdiv
FNCADTRI D4301/2 c7s61 | c7s62 ((HE 2 X 2mA [Tv_TRIG DTB INPUT]
FNCADTRO D4301/1 Lisou E=180u
25y 28y DTB LEVEL e DC:BY o +7DTR
+120TR INPUT
X9002/11 D7011/15
1
0.15v/d1v
316E
| XDEFL OUTPUT CIRCUIT]
R7753 .
- DTRXDEF I TBXOUT1 XA v7032
+5.6V
C77%1 0.2mA/d v
TIOOp 2 X 3mA
R7754 3
DTRXDEFO TBXOUTO-XA__ y7034
AC: 300mV pg012
DC: 5V
' STROBE 1-HT 1 "EF";-ig‘
| PANEL VERSION IDENTIFICATION | T T ] Pt
-12DTR
e J7501 SRGS
D013 cr/—
+5T8 STROBEI-HT | HEF 4094 S D9007/10,1B003 2 1D 2D 3v}—4 DTBCOMP-HD R7021
= 6 c2 NOTUSE 5 DTRLINESW-HD = 771,14
Lcreis EN B} HTRLTNESW-LD _ 7713
10n oo J7502 SRG8 BAvog Y7802 Ll VSU-HD . re786
I L C1/—b a v7ap1 BAVSS FW
13 | D7711/9
TBDO4 X m T I [ = KE W\,‘Om
2 V7804 ATREXTSU-HD
2 I— BAVS9
3 vzeo3 BAVI9 I 18004
y EB:"“W HTBCALTST a - -
BAvGg VY7806 D7005/3
| V7805 BAV9G
q I E _N
u BAV9S " V/BGE REF NR | TYPE v5TB| L
V7807 | BAV99 754 000226
— [DS012 |HEF4094 | 16 | B
T DS013 _|HEF4094 | 16 s
920626

Diagram 14 - DTB trigger



UNIT DESCRIPTIONS

=18DTR

LINE XDEFL ..
DIRLF-HD | D
INPUT 3
0
1
1
+7DTR
DTB TRIGGER R7508
INPUT 8ok
R7502
7K5 V7506 +18DTR
BF 824
AC: 30mv D7711/3
ot 07711713 g DIRLINE DTRXPOS
FROM 000225 €7504 [Jr7s03 c7513 14K7
R7521
FNCIDTR1 Ian axan
FNCIDTRO
FNC2DTR1} R7523
i ! 7
FNCepTRO; R7524
e =1.0v
FNC3DTRI: RZ526 120uA/d1v
— B 2 X _6mA
mFNC3DTRO, 6
09007/ 14 pTRLF- R7542
FNCADTR1] R7528 | | s —— 3
DI007 /13 o DTRTVSEL-HD 4
FNCADTRO - SE11T
e . DTRHF=-HD R7544 14
FROM 000225 o DTRXDSEL-HD R7345 17
FNCIDTRI D1301/2 DTRSLOPE R7547 21
—
FNCIDTRO DI1301/1 REAEE ERTTY
FNC2DTR1 D2301/2
FNC2DTRO D2301/1
FNC3DTR1 D3301/2
FNC3DTRO D3301/1
FNCADTR1 D4301/2
FNCADTRO D4301/1
X9002/
| XDEFL OUTPUT CIRCUIT]
o DTRXDEF 1 Rpzns TBXOUT1-XA__ y7032
*5.6V
C7751 0.2mA/d1v
Tmop 2 X ImA
 DTRXDEFO R7784 TBXOUTO-XA__ y7031
AC: 300mV
DC: 5V
[[PANEL VERSION IDENTIFICATION |
09013
+5TB _ HEF 4094 e,
STROBE I -HT u ) NOTUSE
E EN3
Lcrers Bt
10n J7502 SRG8 BAveg Y7802
I scL 1 ans v7eo) BAVSD
18004 2 L L . Bt
15 23V [t
: I_ BAvGS Y7804
; vzeo3 BAVI9
3 R7603 migcALTST
2 D7005/3
3 BAVO9 ;7505
—I_ v7eos BAVIS
q I e ‘b"}
o [ = IR
] BAV99 I V/B08
V7807 | BAVO9
bH—



5.1-49
DTRLF-HD | DTRAF-HD | FILTER “12DTR
0 ] bC
] I AC N S
9 o HF REJECT e DTRTVSEL-HD | DTRSLOPE | TRIGGERS ON ..
' 1 LF_REJECT 619E ] 7 “VE SLOPE
+12DTR ] | -VE SLOPE
1 X TV LINE
V7563
BCASS
-5o1n._@
R7554 *180TR
+18DTR N8OOS5/ 16 pu LTRSEN +18DTR
/3
C7549 C7551 +18DTR
< R7548 22n  2en -8DTR R7571 sr2
513 14K7 |_"_| |_||_| «7DTR Y <18DTR 261E 261
n R7578 t AC: 300mV
V7573 DC: 150mV
28| 5 6lla 10 !T 24 esI 18 13 BF 824 422
D7541 19 DIRIGI
DB004/8
= : [ |r7584
s 7 000226 7576 |——— {omas | mgg 10 000227
: - ov
TRIG FILTERS/AMPLIFIER DTB (O (n i506 i Sahldny
[TO0E T iNOTUSE] 2 X 5mA
8 @ -12DTR
3 2o DTRIGO
DB004/9
V7574
1 15 DTRXDEFO _ nrans R7579 R7586
14 <3 4K22 1K33
16 DTRXDEF |
17 R
21 2 L .70TR +12DTR -12DTR
T 2 77 eol Z3 22
c7559
22n «7.6V
R7563 0.2mA/d1v
750E : Tv TRIG DTB INPUT
| c7561 | c7562 [ 2 x 2ma | J
180u 22180y TB LEVEL
285y 25y DB L e DC BV ey *+7DTR
120TR INPUT
R7693
V76856 V7687
BCB48 Bca4a | [BK19
R7696
X9002/11 i DTRTVL  p7011/15
g 7
0.15v/div r7esa | 3xas I »
XA v7032
+5.0v -EDTR
0. 2mA/d1v
2 X 3aA
— .\'7031 Dao12
HEF 4094
STROBEI-HT 1 =
+5TB 15 EN3
- TR
12 J7501 SRGA
SCL ci/— |
D9007/101BR03 2 \w 20 3v}—1 DIBCOMP-HD R7021
E L INESW- D7711/11
HTRL INESW-L R7713
7 ATRHADTVSW-HD RE786
k. RHF -HD
[13 DTRXDSEL-HD__ 17714 ,9
| 1 TEXDEFL-LD V8015
ATREX 154 - HD P
] >
< 10 TBDO4
HTBCALTST / —
D7005/3
REF NR | TYPE +5TB| Ao
754 000226
[DS012 |HEF4094 | 16 | B $T6360
D013 |HEF4094 | 16 920626

Diagram 14 - DTB trigger



5.1-50

UNIT DESCRIPTIONS

vao0n4
BAS28 RBOSS
TYPE +578 |+1278] L TBZEXT RE010 +12182 <1278
0002 20 1 +1278 R8025 —— K LE £8095 e
000227 28 3 coos
HEF40106 |14 z TBINTRAT=XA RBOIE V8002 V8006 +4—1
HEF 4094 14 7 -IE'IBZ-_EE_ BCA4A
TDAB444 10 oo
507 Z-CONTROL e
3IK16 ‘ VB0O04 J.CBIO? RBOBS ;g
+ I5TBREF ZEXTREF gagzp T ‘[393 5K11
NB0O5 peoo3 g:?é"’ +12TBZ
8444 [0=10v] 000235 I
s R8001 R8002 ﬁsao:sJ-Wc""+ ca401 cooos Rant4 — X600
Cadd OCT 6B DAC |, MTRSEN 100n 47u ANALOG-Z |- T !00n 5K
+1278 p ve oacr |2 » RE554 383E 383€ 316E I (i 1 g wl20 <578 bextl 1 |
= e F (18 B -5 e ——
—i gy Sl La[isrmmea R6709 - s W = e |
Eu.c oacs| L2 MIRTVA R6772 L i chigE F o e
£B000 J8001 —gE{M-C- DACS) T za T
R8O71 -1 VP o - R7554 5128 et TBZEXT In5 RE517
10K 100n 8002 _BluE: oacal 15 DSOCALH RBO15 6]2,, it CHBL ANK- HX
»SCL L1 DACZ : JTB\‘:II-I - vB015 REF1 ver 14 -t121B2 RB00Y
<1278 o c2 B oact - > R7009 BZX84 RW"J. REFS TaILe s R8103 | |R8OIG M
215 inbsiarts| TBINTRA -KA__ Cov4e CB003 ] nere T 100K BK11 IMC  2Vpp
F e L _a__L < L cooos ~2]zourn _ zoure 1T ZTRAT RO00D  [0-5-7-5V]
RB006
D8 TBXDEFL-LD X90017
P8 p9012/12 TBREF1| J2xe: Iw" [5mAtt] ZTRAD T0 FINAL
VETE D50l x9001 /38 LZ-ZAMPLIFIER re102 TBREF1  geio4
5 6 l ] -1218
RBOB1 +12TB RB050 +12DS0NH PﬂTé-INT N7007
D800G 750€ e 358 -
HEF 40106 RB049
RB046 100n ZA < 2 INTTRA o x9002/14
s | P 8 V8025 1K47 c8o17
| BAVIS | o 3 100n E
¥ D50 | 1
v m| @ —"
V8024 S i -
pSOCALM | RB048 RBO7! l
. cao21
J.t:aous Ronel | 222 T R8030
REB0B2 Ilon 1K62
IK
DSO DTBGATEQUT _ _X8012 _ -
xX8011
V8007 s i
BCB48 1 H
..... TRCALD=HT T
D800G D800G X2001/34%
HEL10106 rE_|F40106 ;ﬁg;; DTBGATE OPTION
A
& A TVHOLD ReIN +12TB
VB044
| BAS28 DB004 ROO17
::??0' 000227 1%
D6011/5 ygeomo-rx| 25 TB LOGIC | o
D9007/4 ®TEALTO-LD 1T SN osonf 55— R8BS L
SAUTH A
0900775 g DIBOFF-HD R8089 ™ (73 [rbdems = 75 SALY AR— DTBGATE _ p7011/20
STROBE | -HT - HX €on AUTEST
DBOT1 /4 e - =HT AC:0.9V
X9001/1%5 D601 1/1 »TBSTDLX Sleron  mormico 13 RN JENOLIRG=H RE024 R8023 T55 | oes ov
D7011/4 ™53R161 [ e bt £ 3 3K16 316E
Dg008 R6584 P yEies 7 1™ bt T 1
scL HEF 4094 RE506 > OTRIC Trin DBATE [ *5TB V5503
Ryn‘.__COOO? - STRIGO TP 956 == RB105 MTBHLT-LD -5TB ALTCLK
R7586 1000 —.oon -—mn 3 'T::‘ ABATE 4 D50 = o
RESET cayrf22__TBCAUT +57TB RBO57
- RB094 : SINGLE v 7
X RBO52
. T8DO! 2 D 2D IV TBRESET —— T/8THH VPP oy ?:2?9
D901 /10 +12TB RBOS51
RB028 RB033
196 e
100n veois I AC:0,9V ALTIN
+5T8 I RBO66 c8009 DC: OV
518 ROO54 % BFT92 2= 000
HTRAF -6 518 o Y
- R6544 cazgg NGATETN
10E 10 TBOOZ = D9007/2 I Ao i HTBGATE __ 06011/20
DE06-0PTTON Sty D i —
-a H 4
ceoz0L I T VPPTEST-LD RO133 +120500 vg ! reo34 [ |reoss
00 I :?g;” fgggg CB060 pg )00 8062 V8066 D7005/1 § 3K16 316E 08006 P800S
0p56  422¢ 100p RBOG1 BCcasa RB062 oy HEF 40106 HEF 40106
1K BK11 caon H -
V8061 8065 100 i e ) > | 4 RE026 1guorxT
TBVPAC grRg2 1009 50V H X9001/49
DS0D "mﬂﬂ’ RB042 -:
-518 | |'® |
_____ J
reossreoss| | | Jreore [TREIELTT \he/) A\sA) ] SEP | gages BAS28 e b T [T | oaOR? | seeeeeeeeeemeeeeees HTBGATE OPTION
42E2 383E S11E X9001/34
RB097 H ST6361
?ggbo wo K96 i 920626
T ez - D i
>

Diagram 15 - Time base logic



TYPE +578 |+1278) L
000235 20 1 1278
000227 28 3
HEF 40106 14 7
HEF 4094 K] 7
TDAB444 1 10
+ I5TBREF
NBOOS5
Ba44 O-lUVI
OCT 6B DAC |.
21278 v pacy |20 NTRSEN = RE554
£ vrax N.CL—
A 3] eon oacal 18 NTRBAL RE6709
18001 —~wc. pacs| L2 IR R&772
Slue. o £ DTRSEN R7554
soL  J8002 Sl.c. Croaf IR
1218 o 3 e e [I3OTBVAR o gy009
Io' = DACO TBINTRAT- XA
GHD Al
D006 £ X TBXDEFL-LD
HEF 40106 ET— L
VETE DEOH-0F 110N
5 [] n E
reos1 *!2TB RBOS0 +120S0M HTB- INT HIE
D800G 750E ke
HEF 40106
RB046 T 100n ZAl |8
s |PLs V8025 1K47 I
| AV
L )R 650 S EY
¥ veo23 V8024 ==
BFT92
psocALy | R8048
J.l:amﬁ
RBOB2 IIOn
IK
DS0
D800G D800G
JiitLb p VEE40106 HEF 40106 V6044
% BAS28 RB131
13|D' Liz i ™ Lio TVHOLD 5
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Diagram 15 - Time base logic

X9001/49

HTBGATE OPTION

ST636!
920626



R6001

5.1-51

09006 -lev,_mT..'lamB + ISTBREF m + 15TBREF
¥8001/18 TEA1017 £6007 —_— *cwoe L cso0e
DLEN2-HT g | SRGIS I“m" 50E0 00 I o
>—ﬂ—ts°" 8 nbsic2/— 0.1%
jc3 DB002
e JEO0O! . &} . 55001 HEF 4053 r6014 | |r6013 [ |reo16 [ Reois
2D DTBI10-HC R6003 6,73 K37 23K7 1K96 19K6
6002 : T D7002/11 HEF4051 75E0 L. - o.1x Llo.1x
—HTBIo-HC . HDX | . 0.1x 4 C6000 o Tierieae 11, M0X J53
H -.‘c 1 o o 4 -eua b ol
= STHE J 8xz 1 aite 50V « B2 __1 3
s 2
T _ﬁ = D7001/9 P 3 125€ NBOOB o >
1 » D7001/10 il p 0.1% oP-77
TBIO-HC o p7001/11 3 I V6003 15 1
£ 3C2- HC V7018 2 > BCAS5H 10 F
TBC3-HC __ + g: |:|
AT e ™ MCS- CONTROL - ;gxa 3 -2
8 TBGATNOX <l = RC t
OXHC _ v7o072 HCS-CONTROL 1_ |- 5
9 TBGAIN3XHC _ v707 [VAR/CAL CURRENT SOURCE] 0.1% E I (vl I REF NO | TYPE  h&T8|-5TB 1218 127 R‘E'anwv ,éf L
V6004 [DB001__|HEF4051 16 B
NEOD7 RG6006 BCB58 D602 HEF 4053 16 B.
2 358 V6001 ;5?5 D6011 | 000228 26 | 27 | 25
RB00S BCB46 " @ D300E | TEAIOI7 7 13
mavaa..—ﬁg‘:-g-"—m T sL.®> |, [TTHING-CURRENT SOURCE] N6006 1077 3 7
X9002/13 + + 7__lLn3s58 4 8
c:.?aw“ reo12 6 R6007 12 11 10 10 Tout NG00B | L1358 8 i
B 50V 100K 5“?‘;"‘ s 161 ol o ls & NEO14 | TDAIS4T1A [ 26 5
: 0 0 1] 0 |20 wa
- 1] 1 0 4] 40 wA @
S +12TEA 1278 R6008 e ] & ===
peate 1 Jo|lo|o [----
0.1% ! o 1] 0 —n- V6005
v12v : -5TB +5T8 BCE58
4] 4] (1] 1 80 wA REO11
-t 12TB [ ] 1 1 0.2 ar @—.L—m..-sm
ol csos3 L caoss lcmas lcnoga S 11! |[Saw ok
180u T 22n 22n 22n VL] |08 mA
26V 1 ool |2 an
RE094 ] 0 1 1 4 1)
-12v m = - 12TB HTBIT
J.caom .Lcmas lcsoaa 06011
Iaaou Iaan Izzn 000228
25v .
SEYA | — ,,S”EEP GEN” g HTBIT-ACC o
+5T8
LB096 il = -8 LAADC
oon® £aC6096 JuC8O71 ouC8034 J.cmsnm'_ml’#'ﬂ AL surren | EEALTEY
1 2 -
80u "T™22n 22n gea MOLOOCT R o112 —TBCALREF 28] carer (E3 TIBEAL o v r6050 | |rRe029 RE030
25v 3.2V 5—] CALREF oUTP S OUT - D7011/713|, 1218 4E7 4E7 4E7
: £ Jonorruor  ourn12 XN = D7011/12 '-EEE:_L
CEVA  — - R6034 - 5] onvoee 8TON BEOEl-:: = DBO04/16 €6009
- — oo £on f— = »- DB004/26 100 L6011 JuCB012 C6013
L5087 Lceosr Lcsoro Lcross Lesoro 378 =—EIEE] nTBGATE 1::?: 201 0re  comm | ;5 TBEOHO-LK L pagos /25 n I 25v ceo
180u T"22 22 22 T BX S| xomexvEn
.I ou I n I n I n TassL,_m_ D9007/6 Mﬁ— ONTLNOT
RS501 1 Y6 e R6041  MBLANK
P ok ros RCCOnP
csoagI T ity
J6003 Z
SCL RB403 T = |_ RE028
R coaos™ "2 RElos S [6-33V/51V)
O—(0 I'I:gaos - 18V {THF}—w- 1878 3 L cs09e
P L 220n HEWEEP
ol LS nlsg‘;g o6 AC14V
SDA RB404 TDADA _ ns014/3 N600B 1SV DCeaY MTB TIMING
X9001/12 _.moll4 o Lceso 358 pTEM +1218 — [Mrsos7
100p — g TBXPOS 196E
I -18TR id 7 m’_ C6014 V6018
ws RB40S TOAVS ... wstiari 6 i  [— R6023 R6019 RG022 1000 [R6052 BZxB4
X9001/13 CB406 V6101 = 80y RILE 1262 42E2 IS Cve
100p BZX84 CE031 25v -1218
| | CHC I cav4 1n5 &t vro7s o MCLOOP RE038 o
-1218 - -HC -
c:sg&a — P ;gg:g | p—— HTBC2-HC MTBC3-HC - 1278
—i " 6117 RE074 330p 100n
TDAUS 100
mTOACL P i | rsozs e SWEEPOUT OPTION
TDADA C6116 HTBCOHP-HD R8021
- IP%;DUALD!«C 15 7 100n TR 7EGE DAE] Peaoers
c6102 CE101 BCK -8 29
E i
100n 1000 5 DATAL 5 Ce115 NEOOB
l_ll— DECOU ADR 100n 188
& 'l DECOU DECOU >
I gjoEcoy  ossTuc i 3 |, ——
€610+ c103 T pectad M. i XPOS . 1BXPOS A0 1 Ny INIpE CTTT T 1
1000 j00n 11 pecou pECou 2 ﬂ_c“" DCi-0.2V !
— I TZPCATAR c6415 | #ie
i oecou cso32 I 104 dhihedeteid Sroste
I:BI05|_| pECOU DECOU In5 CHC e
100n  CBIOE pecou  pEcou it Ye0oo
100n r. > 1 cosen o7 BCB48
—H— RE037
cei07 —— it HOMU-HD ONAN- HD
100n  C6108 Hcsiio— RE071
100n coolgs 470p + ISTBREF
100n
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5.1.6

Differences between typenumbers

The changes on unit A1 take place in the attenuators, Y-functions and delay line driver. This is done
by change of component values and by removal of components.

The explanation of the differences is compared with the most extensive version of Signal unit A1, This
version is used in model number PM3394 (200 MHz and 4 full-feature channels) and is described in
the previous sections.

The diagrams after this text, are the diagrams that are changed according the descriptions below. The
figure description gives the type number it is valid for.

PM3392.

This model has a bandwidth of 200 MHz; the channels 3 and 4 however only have 2 input sensitivities

{D 1 and 0.5 V/div) and no 5041 input impedance. This is realized by:
The removal of L3001, K3001, K3003, K3006, R3006, R3007, R3011, R3021, C3006, C3007 in
CH3.

- C3000 is changed into 1 pF (5322 122 32773) in CH3.

- 3003 is changed into 8.2 pF (4822 122 31194) in CH3.

- The bridge wires W3001 and W3002 are added in CH3.

- The removal of L4001, K4001, K4003, K4006, R4006, R4007, R4011, R4021, C4006, C4007 in
CH4.

- C4000 is changed into 1 pF (5322 122 32773) in CH4.

- C4003 is changed into 8.2 pF (4822 122 31194) in CH4.

- The bridge wires W4001 and W4002 are added in CH4.

- The bridge wire W4003 is added between "AT4APROT" (N1109/9) and "AT4.50E" in CH4,

PM3384

This model has a bandwidth of 100 MHz; there are 4 full-feature channels and no 50€2 input
impedance. This realized by:

- The removal of L1001, K1001, C1061, C1062, R1011, R1006, R1007 in CH1.
- C1000 is changed into 3.9 pF (4822 122 31217) in CH1.

= R1012 (14, 4822 051 10108) is added between 'ATIPROT and 'AT1.50E" in CH1.
- The removal of L2001, K2001, C2061, C2062, R2011, R2006, R2007 in CH2.
- C2000 is changed into 3.9 pF (4822 122 31217) in CH2.

- The removal of L3001, K3001, C3061, C3062, R3011, R3006, R3007 in CH3.
- 3000 is changed into 3.9 pF (4822 122 31217) in CH3.

- The removal of L4001, K4001, C4061, C4062, R4011, R4006, R4007 in CH4.
- C4000 is changed into 3.9 pF (4822 122 31217) in CHA4,

- R5043 is changed from 162 into 237 L) (4822 116 B2882).

- R5069 and R5070 are changed from 1.96 into 2.61 k() (4822 111 91821).

- 5010 is changed from 100 into 47 pF (5322 122 32452),

- R5045 is changed from 10 into 19.6 kL2 (5322 116 82901).

- C5015 is changed from 2.7 into 2.2 pF (5322 122 32774).

- R5059 is changed from 316 into 1960 (4822 111 91817).

- R5048 and R5049 are changed from 46.4 into 68.10L

- R5051 and R5052 are changed from 51.1 into 7502 (4822 111 91937).

- R5055 and C5016 are removed.

A series circuit C5012 (2.7 pF, 5322 122 31873) and R5054 (1.47 k{2, 5322 111 91902) is added
across series circuit C5010/R5045.
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PM3382.
This model has a bandwidth of 100 MHz and no 500 input impedance. The channels 3 and 4 only
have 2 input sensitivities (0.1 and 0.5 V/div). This realized by:
= The removal of L1001, K1001, C1061, C1062, R1011, R1006, R1007 in CH1.
- C1000 is changed into 3.9 pF (4822 122 31217) in CH1.
R1012 (1€, 4822 051 10108) is added between 'AT1PROT’ and 'AT1.50E" in CH1.
The removal of L2001, K2001, C2061, C2062, R2011, R2006, R2007 in CH2.
C2000 is changed into 3.9 pF (4822 122 31217) in CH2.
The removal of L3001, K3001, K3003, K3006, R3011, R3006, R3007, R3021, C3006, C3007 in
CHa.
- C3000 is changed into 3.9 pF (4822 122 31217) in CH3.
- 3003 is changed into 5.6 pF/500 V (5322 122 32775) in CH3.
The bridge wires W3001 and W3002 are added in CH3,
The removal of L4001, K4001, K4003, K4006, R4011, R4006, R4007, R4021, C4006, C4007 in
CH4,
- C4000 is changed into 3.9 pF (4822 122 31217) in CH4.
- 4003 is changed into 5.6 pF/500 V (5322 122 32775) in CH4.
- The bridge wires W4001 and W4002 are added in CH4.
- The bridge wire W4003 is added between "AT4PROT' (N1109/9) and 'AT4.50E’ in CH4.
RS5043 is changed from 162 into 2370 (4822 116 82882),
R5069 and R5070 are changed from 1.96 into 2.61 k(2 (4822 111 91821).
C5010 is changed from 100 into 47 pF (5322 122 32452).
R5045 is changed from 10 into 19.6 k(2 (5322 116 82901).
C5015 is changed from 2.7 into 2.2 pF (5322 122 32774).
R5059 is changed from 316 into 19641 (4822 111 91817).
R5048 and R5049 are changed from 46.4 into 68,14
R5051 and R5052 are changed from 51.1 into 7542 (4822 111 91937).
R5055 and C5016 are removed.

A series circuit C5012 (2.7 pF, 5322 122 31873) and R5054 (1.47 k€, 5322 111 91902) is added
across series circuit C5010/R5045.
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5.1.7

ltem Description Ordering code
Parts list

CAPACITORS

C 1000 CAFP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
G 1001 CAPFOIL 400V 10% 22nF 5322 121 40308
C 1002 CAP.CHIF 63V 10% 100nF 4822 122 33496
C 1003 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 1004 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 1006 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 1007 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 1008 CAP.CHIP 63V 0.25pF 3.3pF 5322 122 32286
c10Mm CAP.CHIP 63V 5% 33pF 5322 122 32659
c102 CAP.CHIP 63V 5% 33pF 5322 122 326859
C 1014 CAF.CHIP 63V 0.5pF 6.8pF 5322 122 32269
c1018 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1019 CARP.CHIP 63V 10% 10nF 5322 122 34098
C 1020 CAF.CERAMIC 500V 0.25pF 2.2pF 5322 122 32774
C 1021 CAF.CERAMIC 500V 10% 1nF 5322 122 32127
C 1022 CAP.CHIP B3V 0.5pF 6.8pF 5322 122 32269
C 1023 CAF.CHIP B3V 5% 470pF 5322 122 32268
G 1025 CAR.CHIP B3V 10% 100nF 4822 122 33496
C 1027 CAP.CHIF 63V 10% 10nF 5322 122 34008
G 1031 CAP.CHIF 83V 10% 10nF 5322 122 34008
C 1041 CAP.CHIF 63V 10% 100nF 4822 122 33496
C 1042 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1044 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 1045 CAPELECTROLYT. 500V 20% 4TuF 5322 121 10472
C 1046 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 1047 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1048 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 1051 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1054 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1055 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 1056 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 1057 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 1058 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 10589 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 1060 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 1061 CAF.CHIP 63V 10% 10nF 5322 122 34098
C 1082 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1063 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1064 CAP.CHIF 63V 10% 10nF 5322 122 34098
C 1066 CAFP.CHIP 63V 10% 10nF 5322 122 34098
C 1067 CAP.CHIF 63V 10% 10nF 5322 122 34098
C 1068 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1069 CAP.CHIP 63V 10% 10nF 5322 122 34088
C 1071 CAP.CHIP 83V 10% 10nF 5322 122 34088
C 1072 CAP.CHIP B3V 10% 10nF 5322 122 34098
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C 1076 CAP.CHIP 63V 10% 10nF 5322 122 34098
c1o077 CARPCHIP 63V 10% 10nF 5322 122 34098
C 1082 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1085 CAP.ELECTROLYT. 25\ 20% 180uF 5322 124 42228
C 1086 CAPCHIP 63V 10% 10nF 5322 122 34098
C 1087 CAPELECTROLYT. 25V 20% 180uF 5322 124 42228
C 1088 CAP.CHIP 63V 10% 10nF 5322 122 34098
C11 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1102 CARP.CHIP 63V 10% 10nF 5322 122 34008
C 1151 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1153 CAP.CHIP 63V 10% 1.5nF 4822 122 33174
C 1158 CAP.ELECTROLYT, 25V 20% 180uF 5322 124 42228
C 1157 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1158 CAP.ELECTROLYT. 25V 20% 180puF 5322 124 42228
C 1159 CAP.CHIP 63V 10% 100nF 4822 122 33496
C120 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1204 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1205 CAP.CHIP B3V 5% 100pF 5322 122 32531
C 1208 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1209 CAP.CHIP 63V 10% 10nF 5322 122 34098
C1210 CAP.CERAMIC 63V 5% 47pF 5322 122 32452
c121 CAF.CHIP 63V 10% 100nF 4822 122 33498
C 1250 CAP.CHIP 63V 10% 10nF 4822 122 34098
C 1251 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1252 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1253 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
G 1254 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1301 CAP.CERAMIC 63V 5% 47pF 5322 122 32452
C 1302 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 1303 CAP.CHIP 63V 10% 22nF 5322 122 32654
C1304 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 161 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1651 CAPELECTROLYT. 25V 20°% 47uF 5322 121 10472
C 1682 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1653 CAP.ELECTROLYT. 25V 20%: 47uF 5322121 10472
C 1654 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1656 CAPELECTROLYT. 25V 20°% 47uF 5322 121 10472
C 1657 CARP.CHIP 63V 10% 100nF 4822 122 33496
C 1658 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 1659 CAP.CHIF 63V 10% 100nF 4822 122 33496
C 1661 CAFP.CHIP 63V 10% 100nF 4822 122 33496
C 1662 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1668 CAP.ELECTROLYT. 25V 20% 180pF 5322 124 42228
C 1669 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 1901 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 1903 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 1904 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 1906 CAFP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 1931 CAF.ELECTROLYT. 25V 20% 180uF 5322 124 42228



o

UNIT DESCRIFTIONS 5.1-59
ltem Description Ordering code
C 1932 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 2000 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 2001 CAP.FOIL 400V 10% 22nF 5322 121 40308
C 2002 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 2003 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 2004 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 2008 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 2007 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 2008 CAP.CHIP 63V 0.25pF 3.3pF 5322 122 32286
G201 CAP.CHIP B3V 5% 33pF 5322 122 32659
C 2012 CAP.CHIP B3V 5% 33pF 5322 122 32659
C 2014 CAP.CHIP B3V 0.5pF 6.8pF 5322 122 32269
C 2018 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 2019 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 2020 CAP.CERAMIC 500V 0.25pF 2.2pF 5322 122 32774
C 2021 CAP.CERAMIC 500V 10% 1nF 5322 122 32127
C 2022 CAP.CHIP 63V 0.5pF 6.8pF 5322 122 32269
C 2023 CAP.CHIP 63V 5% 470pF 5322 122 32268
C 2025 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 2027 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2031 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2041 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 2042 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2044 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2045 CAP.ELECTROLYT. 25V 20% 47uF 5322121 10472
C 2046 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2047 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 2048 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2051 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2054 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2055 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 2056 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 2057 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 2058 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 2059 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 2060 CAP.CHIP B3V 5% 100pF 5322 122 32531
C 2061 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2062 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2063 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 2064 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 2066 CAP.CHIP 63V 10% 10nF 5322 122 34088
C 2067 CAP.CHIP 63V 10% 10nF 5322 122 34088
C 2068 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 20869 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 2071 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2072 CAP.CHIP 63V 10% 10nF 5322 122 340098
C 2076 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 2077 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2085 CAP.ELECTROLYT. 25V 20% 180pF 5322 124 42228
C 2086 CAF.CHIP B3V 10% 10nF 5322 122 34098
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C 2087 CAP.ELECTROLYT, 25V 20% 180uF 5322 124 42228
C 2088 CAP.CHIP 63V 10% 10nF 5322 122 34098
c2101 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2102 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2201 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2204 CAFP.CHIP 63V 10% 100nF 4822 122 33496
C 2205 CAFP.CHIP 63V 5% 100pF 5322 122 32531
C 2208 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 2208 CAP.CHIP 63V 10% 10nF 5322122 34098
C 2210 CAP.CERAMIC 63V 5% 47pF 5322 122 32452
ca221 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 2301 CAP.CERAMIC 63V 5% L4TpF 5322 122 32452
C 2302 CAP.CHIP 63V 1059 10nF 5322 122 34098
C 2303 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 2304 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 3000 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 30M CAPFOIL 400% 10% 22nF 2322 121 40308
< 3002 CAP.CHIP 63V 10%: 100nF 4822 122 33496
C 3003 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 3004 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 3006 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 3007 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 3008 CAP.CHIP 63V 0.25pF 3.3pF 5322 122 32286
C 3011 CAP.CHIP 63V 5% 33pF 5322 122 32659
c 3oz CAP.CHIP 63V 5% 33pF 5322 122 32659
C 3014 CAP.CHIP 63V 0.5pF 6.8pF h322 122 32269
C an18 CAP.CHIP 63V 10% 10nF 5322 122 34098
Can1g CAP.CHIP 63V 10% 10nF 5322 122 34098
3020 CAP.CERAMIC 500V 0.25pF 2.2pF 2322 122 32774
C 3021 CAP.CERAMIC 500V 10% 1nF D322 122 32127
C 3p22 CAP.CHIP 63V 0.5pF 6.8pF h322 122 32269
C 3023 CAP.CHIP B3V 5% 470pF 5322 122 32268
C 3025 CAP.CHIP 63 10% 100nF 4822 122 33496
G 3027 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3031 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3041 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 3042 CAPCHIP 63V 10% 10nF 5322 122 34098
< 3044 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3045 CAPELECTROLYT. 25V 20% 4TpF 5322 121 10472
C 3048 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3047 CAP.CHIP 63V 10% 10nF 5322 122 34098
C ap48 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 3051 CAP.CHIP &3V 10% 10nF 5322 122 34088
C 3054 CAFCHIP 63V 10% 10nF Raz22 122 34098
C 3055 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 3056 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 3057 CAFCHIP 63V 0.25pF 2.2pF 5322 122 33063
C 2058 CAFPCHIP 63V 0.25pF 2.2pF 5322 122 33063
C 3059 CAFPCHIP 63V 5% 100pF B322 122 32531
C 3060 CARPCHIF 63V 5% 100pF 5322 122 3253

s



UMNIT DESCRIPTIONS 5.1-61
Item Dascription Ordering code
C 3061 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3062 CAP.CHIF 63V 10% 10nF 5322 122 34098
C 3063 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3064 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3066 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3067 CAP.CHIP 63V 10% 10nF 5322 122 34098
G 3068 CAP.CHIP 63V 10% 10nF 5322 122 34098
& 3069 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3071 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 3072 CAPCHIP B3V 10% 10nF 5322 122 34098
C 3076 CAP.CHIP 63V 10%: 10nF 5322122 34098
C 3077 CAF.CHIP 63V 10% 10nF 5322 122 34098
C 3085 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 3086 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3087 CAP.ELECTROLYT. 25V 20% 180uF 5322 124 42228
C 3088 CAP.CHIP 63V 10% 10nF 5322 122 34098
cC3atm CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3102 CAP.CHIP B3V 10% 10nF 5322 122 34098
C3z2m CAP.CHIP 63V 103 10nF 5322 122 34098
C 3204 CAP.CHIP B3V 10%: 100nF 4822 122 33496
C 3205 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 3208 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3209 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 3210 CAF.CERAMIC 63V 5% 47pF 5322 122 32452
c3azn CAP.CHIP 63V 10% 100nF 4822 122 33496
C 3301 CAFP.CERAMIC 63V 5% 47pF 5322 122 32452
C 3302 CAP.CHIP B3IV 10% 10nF 5322 122 34098
C 3303 CAP.CHIP B3IV 10% 22nF 5322 122 32654
C 3304 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 4000 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 4001 CAP.FOIL 400V 10% 22nF 5322 121 40308
C 4002 CAP.CHIP B3V 10% 100nF 4822 122 33496
C 4003 CAP.CERAMIC 500V 0.25pF 3.3pF 4§22 122 31188
C 4004 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 4006 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 4007 CAP.CERAMIC 500V 0.25pF 3.3pF 4822 122 31188
C 4008 CAFP.CHIP 63V 0.25pF 3.3pF 5322 122 32286
C 401 CAP.CHIP 63V 5% 33pF 5322 122 32659
C 4012 CAP.CHIP B3V 5% 33pF 5322 122 32659
C 4014 CAP.CHIP B3V 0.5pF 6.8pF 5322 122 32269
C 4018 CAP.CHIP 83V 10% 10nF 5322 122 34098
C 4019 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 4020 CAP.CERAMIC 500V 0.25pF 2.2pF 5322 122 32774
C 4021 CAP.CERAMIC 500V 10% 1nF 5322 122 3127
C 4022 CAP.CHIP 63V 0.5pF 6.8pF 5322 122 32269
C 4023 CAF.CHIP 63V 5% 470pF 5322 122 32268
C 4025 CAFP.CHIP 63V 10% 100nF 4822 122 33496
C 4027 CAP.CHIP 63V 10% 10nF 5322 122 34098
G 4031 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4041 CAP.CHIP 63V 10% 100nF 4822 122 33496



51-62 UNIT DESCRIPTIONS
Item Description Ordering code
C 4042 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4044 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4045 CAPELECTROLYT. 25V 20% 47uF 5322 121 10472
C 4046 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4047 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4048 CAP.CHIP 63V 10% 10nF 5322122 34098
C 4051 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4054 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4055 CAP.CHIP 63V 0.25pF 2.2pF 5322 122 33063
C 4056 CAFP.CERAMIC 83V 5% 10pF 5322 122 32448
C 4057 CAP.CHIP B3V 0.25pF 2.2pF 5322 122 33063
C 4058 CAP.CHIP B3V 0.25pF 2.2pF 5322 122 33063
C 4059 CAP.CHIP 63V 5% 100pF 5322122 3253
C 4060 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 4061 CAP.CHIP 63V 10% 10nF 5322122 34098
C 4062 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4063 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 4064 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 4066 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4067 CAP.CHIP 63V 10% 10nF 5322 122 34088
C 4068 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4069 CAP.CHIP B3V 10% 10nF 5322 122 34098
C 4071 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4072 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4076 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4077 CAP.CHIP 63V 10% 10nF 5322122 34098
C 4085 CAPELECTROLYT. 25V 20% 180uF 5322 124 42228
C 4086 CAP.CHIP 63V 10% 10nF 322 122 34098
C 4087 CAPELECTROLYT. 25V 20% 180uF 5322 124 42228
C 4088 CAP.CHIP 63V 10% 10nF 5322 122 34098
G 4101 CAP.CHIP 83V 10% 10nF 5322 122 34098
C 4102 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4201 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4204 CARP.CHIP 63V 10% 100nF 4822 122 33496
C 4205 CAP.CHIP B3V 5% 100pF 5322 122 32531
C 4208 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4209 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4210 CAP.CERAMIC 63V 5% 47pF 5322 122 32452
C 421 CAPCHIP 63V 10% 100nF 4822 122 33496
C 430 CAP.CERAMIC 63V 5% 47pF 5322 122 32452
C 4302 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 4303 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 4304 CAP.CERAMIC 63V 5% 10pF 5322 122 32448
C 5000 CAP.CHIP 63V 10% 220nF 4822 122 32916
C 5001 CAP.CHIP 63V 5% 470pF 5322 122 32268
C 5002 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 5003 CAP.CHIP 63V 10% 10nF 5322 122 34058
C 5004 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 5005 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 5006 CAP.CHIP B3V 10% 10nF 5322 122 34008




UNIT DESCRIPTIONS 5.1-63
ltem Description Ordering code
C 5007 CAP.CHIP 63V 10% 10nF 5322 122 34008
C 5008 CAFP.CHIP 63V 10% 10nF 5322 122 34008
C 501 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 5012 CAFP.CERAMIC 63V 5% 10pF 5322 122 32448
C 5015 CAFP.CHIP 63V 5% 330pF 5322 122 31863
Cs017 CAP.CERAMIC 63V 0.25pF 0.56pF 5322 122 33083
<5018 CAP.CERAMIC 63V 0.25pF 0.56pF 5322 122 33083
C 5501 CAP.CHIP 63V 5% B20pF 5322126 10184
C 5502 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 5503 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 5504 CAP.CHIP 63V 5% 22pF 5322 122 32658
C 5505 CAP.CHIP 63V 5% 820pF 5322 126 10184
C 5508 CAP.CHIP 63V 10% 1.5nF 4822 122 33174
C 5507 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 5508 CAFR.CHIP 83V 5% 100pF 5322 122 32531
C 5509 CAPCHIP 63V 5% 100pF 5322 122 32531
C 5510 CAPCHIP B3V 5% 100pF 5322 122 32531
C 5511 CAP.CHIP B3V 5% 100pF 5322 122 32531
C 5513 CAP.CHIP B3V 5% 100pF 5322 122 32531
C 5514 CAP.CHIP 63V 10%: 100nF 4822 122 33496
C 5601 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 5602 CAP.ELECTROLYT. 25V 20%: 4TuF 5322 121 10472
C 5803 CAP.CHIP 63V 10%: 100nF 4822 122 33496
C 5604 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 6000 CAPFOIL 50V 20% 6.8uF 5322 124 42389
C 6001 CAPELECTROLYT. 25 20% 180uF 5322 124 42228
C s002 CAF.CHIP 63V 10% 100nF 4822 122 33496
C 6003 CAF.CHIP 63V 10% 100nF 4822 122 33496
C 6004 CAP.CHIP 63V 5% 330pF 5322 122 31863
C 6005 CAF.CHIP 63V 10% 220nF 4822 122 32916
C 6006 CAP.CHIP 63V 10% 220nF 4822 122 32916
C 6007 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 6008 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 6009 CAP.CHIP 83V 10% 100nF 4822 122 33496
CEe0M CAP.FOIL 630V 5% 88pF 5322121 70118
C 6012 CAP.FOIL 63V 5% 10nF 5322 121 70118
C 6013 CAP.ELECTROLYT. 100V 10% 10pF 5322 124 20164
Ce014 CAP.CHIP B3V 10% 100nF 4822 122 33496
C 6015 CAP.CERAMIC 63V 0.5pF 5.6pF 5322 122 32967
C 6016 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C&017 CAP.ELECTROLYT. 26V 20% 180uF 5322 124 42228
C 6018 CAP.FOIL 50V 20% 6.8uF 5322 124 42389
C 6031 CAP.CHIP 63V 10% 1.5nF 4822 122 33174
C 6032 CAP.CHIP 63V 10% 1.5nF 4822 122 33174
C 6033 CAP.CHIP B3V 5% 330pF 5322 122 31863
C 6035 CAP.FOIL 63V 10% 100nF 5322 121 42386
C 6038 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 6039 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 6070 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 6071 CAFP.CHIP 63V 10% 100nF 4822 122 33496



5.1 -

UNIT DESCRIPTIONS

Ordering code

ltem Description

C 6080 CAP.CHIP

C 6093 CAP.ELECTROLYT.
C 6094 CAP.ELECTROLYT.
C 6095 CAP.CHIP

C 6096 CAPELECTROLYT,
C 8097 CAFP.ELECTROLYT.
C 6098 CAP.CHIP

CE101 CAP.CHIP

C 6102 CAP.CHIP

CB103 CAP.CHIP

C 6104 CAP.CHIP

C 8105 CAP.CHIP

C 6106 CAP.CHIP

C 6107 CAP.CHIP

C 6108 CAP.CHIF

CB109 CAP.CHIP

CB110 CAP.CHIP

C&111 CARP.CHIP

Cenz CARP.CHIP

C 6113 CAFP.CHIP

CB114 CAP.CHIP

CE115 CAP.CHIP

C B116 CARP.CHIP

CE117 CAPCHIP

C 6118 CAP.CHIP

C 6305 CAP.CHIP

Ce415 CAP.ELECTROLYT.
C 6504 CAP.CHIP

C 6549 CAP.CHIP

C 8551 CAP.CHIP

C 6557 CAP.CHIP

C 6559 CAP.CHIP

C 6561 CAPELECTROLYT.
C 6562 CAPELECTROLYT.
C 6581 CAP.CHIP

C 6617 CAP.CHIP

C 6623 CAPCHIP

C 6624 CAR.CHIP

C 6639 CAP.CHIP

C 6642 CAP.CHIP

C 6644 CAP.CHIP

C 6647 CAP.CHIP

C 6648 CAP.CHIP

C 6649 CAP.CHIP

C B707 CAP.CHIP

C 6751 CAP.CHIP

C 6758 CAPELECTROLYT.
C 6768 CAP.CHIP

CB773 CAP.CHIP

C 6777 CAP.CHIP

63V 10% 22nF
25V 20% 180uF
25V 20% 180pF
63V 10% 22nF

25V 20% 180uF

25V 20% 180uF
63V 10% 220nF
63V 104 100nkF
63V 10% 100nF
63V 10% 100nF

63V 10% 100nF
63V 10% 100nF
63V 10% 100nF
63V 10% 100nF
63V 109 100nF

63V 10% 100nF
63V 5% 470pF

63V 10% 100nF
63V 10% 100nF
63V 10% 100nF

63V 10% 100nF
63V 10% 100nF
63V 10% 100nF
63V 10% 100nF
B3V 10% 100nF

63V 10% 100nF
50V 20% 10uF
63V 10% 10nF
63V 10% 22nF
63V 10% 22nF

63V 10% 10nF
63V 10% 22nF
25V 20% 180uF
25V 20% 180yF
63V 10% 10nF

63V 0.25pF 2.2pF
63V 10% 10nF
63V 10% 100nF
63V 10% 220nF
63V 10% 220nF

63V 108 220nF
63V 10% 220nF
63V 10% 100nF
63V 10% 100nF
63V 10% 10nF

63V 5% 100pF
25V 20% 47uF

63V 10% 100nF
63V 10% 100nF
63V 10% 100nF

5322 122 32654
5322 124 42228
5322 124 42228
5322 122 32654
5322 124 42228

5322 124 42228
4822 122 32916
4822 122 33496
4822 122 33496
4822 122 33496

4822 122 33496
4822 122 33496
4822 122 33496
4822 122 33496
4822 122 33496

4822 122 33496
5322 122 32268
4822 122 33496
4822 122 33496
4822 122 33456

4822 122 33496
4822 122 33496
4822 122 33496
4822 122 33496
4822 122 33496

4822 122 33498
5322 124 21731
5322 122 34098
5322 122 32654
5322 122 32654

5322 122 34098
5322 122 32654
5322 124 42228
5322 124 42228
5322 122 34098

5322 122 33063
5322 122 34098
4822 122 33496
4822 122 32918
4822 122 32918

4822 122 32916
4822 122 32916
4822 122 33498
4822 122 33496
5322 122 34008

5322 122 3253
5322 121 10472
4822 122 33496
4822 122 33496
4822 122 33496



UNIT DESCRIPTIONS

5.1 -85

Item Description Ordering code

C 6779 CAP.CHIP 63V 5% 22pF 5322 122 32658
C 6787 CAP.CHIP 63V 5% B20pF 5322 126 10184
C 6902 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 6903 CAPCHIP 63V 10% 10nF 5322 122 34098
C 6904 CAP.CHIP 63V 10% 10nF 5322 122 34098
cCesz2 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 6913 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 6922 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 6923 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 6924 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 6932 CAP.ELECTROLYT. 25V 20% 4TuF 5322 121 10472
C 6933 CARP.CHIP 63V 10% 10nF 5322 122 34098
C 6934 CAF.CHIP 63V 10% 10nF 5322 122 34098
C 6942 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 6943 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 6953 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 6962 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 6963 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7001 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 7002 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 7003 CAF.CHIP 63V 10% 100nF 4822 122 33496
C 7004 CAP.CHIP 63V 5% 330pF 5322 122 31863
C 7005 CAP.CHIP 63V 10% 220nF 4822 122 32916
C 7006 CAP.CHIP 63V 10% 220nF 4822 122 32916
C 7007 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 7008 CAP.CHIP 63V 10% 220nF 4822 122 32916
C 7009 CAP.CHIP 63V 109 100nF 4822 122 33408
C 7010 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 701 CAP.FOIL 630V 5% B2pF 5322121 70119
C 7012 CAP.FOIL 63V 5% 10nF 5322 121 70116
C 7013 CAPELECTROLYT. 25V 20% 47uF 5322121 10472
C 7014 CAP.CERAMIC 63V 0.5pF 5.6pF 5322 122 32967
C 7015 CAPCHIP 63V 10% 100nF 4822 122 33496
C 706 CAF.CHIP 63V 10% 100nF 4822 122 33496
cCTm7 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 7021 CAFP.CHIF 63V 10% 100nF 4822 122 33496
C 7033 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 7034 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 7035 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 7036 CAPCHIP 63V 10% 22nF 5322 122 32654
C 7054 CAFP.CHIP 63V 10% 10nF 5322 122 34098
C 7055 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7060 CAP.CERAMIC 63V 0.25pF 2.7pF 5322 122 31873
C 7091 CAP.ELECTROLYT. 25V 20% 47uF 5322 121 10472
C 7092 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 7093 CAP.CHIP 63V 10%: 100nF 4822 122 33496
C 7099 CAP.CHIP 63V 10% 220nF 4822 122 32916
C 7504 CAP.CHIP 63V 10% 10nF §322 122 34098
C 7513 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7549 CAP.CHIP 63V 10% 22nF 5322 122 32654



5.1 - 66

UNIT DESCRIPTIONS

Item DBSCHprDn Drdeﬁng code

C 7551 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 7557 CAPCHIP 63V 10% 10nF 5322 122 34098
C 7559 CARP.CHIF 63V 10% 22nF 5322122 32654
C 7561 CAPELECTROLYT. 25V 20% 180uF 5322124 42228
C 7562 CAP.ELECTROLYT. 25V 20% 180uF 5322124 42228
C 7581 CAP.CHIP B3V 10% 10nF 5322122 34008
C 7682 CAP.CHIP B3V 10% 220nF 4822 122 32916
C 7697 CAP.CHIP 63V 5% 33pF 5322 122 32659
C 7751 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 7813 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7902 CAP.ELECTROLYT. 25V 20% 47uF 5322121 10472
C 7903 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 78904 CAP.CHIP 63V 10% 10nF 5322 122 34098
c792 CAPELECTROLYT. 25V 20% 47pF 5322 121 10472
C 7913 CAF.CHIP 63V 10%: 10nF 5322 122 34008
C 7923 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7a32 CAF.ELECTROLYT. 25V 20% 47uF 5322121 10472
C 7933 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7934 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7942 CAP.ELECTROLYT. 25V 20% 47uF 5322121 10472
C 7943 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 7962 CAP.ELECTROLYT. 25V 20% 47uF 5322121 10472
C 7963 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 8000 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 80 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8002 CAP.CHIP 63V 10% 1.5nF 4822 122 33174
C 8003 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 8004 CAP.CHIP 63V 10% 10nF 5322 122 34098
C 8005 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8008 CAP.CHIP 63V 10%: 100nF 4822 122 33496
C 8007 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8010 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 801 CAP.ELECTROLYT. 50V 20% 10uF 5322124 21731
C 8013 CAP.CHIP B3V 109 220nF 4822 122 32916
Canl4 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8015 CAP.CHIP 63V 10% 10nF 5322 122 34008
Canis CAP.CHIP 63V 10% 10nF 5322 122 34098
caor CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8020 CAP.CHIP B3V 10% 100nF 4822 122 33496
Can21 CAP.CERAMIC 63V 5% 22pF 8322 122 32658
C 8022 CAP.CERAMIC 63V 5% 22pF 5322 122 32658
C 8034 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 8035 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 8036 CAP.CHIP B3V 10% 100nF 4822 122 33496
C 8080 CAP.CERAMIC B3V 0.25pF 0.56pF 5322 122 33083
C 8062 CAP.CHIP 63V 5% 100pF 5322 122 325631
C 8063 CAP.CHIP B3V 5% 22pF 5322 122 32658
C 8064 CAP.CERAMIC B3V 5% 10pF 5322 122 32448
C 8085 CAP.CHIP B3V 5% 100pF 5322 122 32531
C 8066 CAP.CERAMIC 63V 5% 10pF 5322 122 32448



UNIT DESCRIPTIONS 51-67

Item Description Ordering code

C 8070 CAF.CHIP 63V 10% 22nF 5322 122 32654
C 8071 CAP.CHIP 63V 10% 22nF 5322 122 32654
C 8093 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8094 CAP.CHIP 63V 10% 100nF 4822 122 33496
C 8095 CAP.CHIP 63V 10% 100nF 4822 122 33496
caim CAP.CHIP 63V 5% 100pF 5322 122 32521
C 840 CAF.ELECTROLYT. 25V 20% 47pF 5322 121 10472
C 8403 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 8404 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 8405 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 8410 CAPELECTROLYT. 25V 20% 180uF 5322 124 42228
C 24N CAPELECTROLYT. 25V 20% 180uF 5322 124 42228
C a0 CAFP.CHIP 63V 5% 100pF 5322 122 32531
camz2 CAFP.CHIP 63V 5% 100pF 5322 122 32531
C o015 CAP.CHIP B3V 5% 100pF 5322 122 32531
C o016 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 9018 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 9019 CAP.CHIP 63V 5% 100pF 5322 122 32511
C 9020 CAP.CHIP 63V 5% 100pF 5322 122 3251
C 9034 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 9036 CAP.CHIP 63V 5% 100pF 5322 122 32531
C 9041 CAP.CHIP 63V 10% 10nF 5322 122 34008
C o042 CAP.CHIP 63V 10% 10nF 5322 122 34098
INTEGRATED CIRCUITS

D 1151 INTEGR.CIRCUIT HEF4053BT PEL K322 209 14481
D 1s2 INTEGR.CIRCUIT HEF4051BT PEL 5322 209 11446
D120 INTEGR.CIRCUIT 000224 INP.CIRC. 5322 209 12457
D 1301 INTEGR.CIRCUIT Q00225 QUTP. CIRC. 5322 209 12458
D220 INTEGR.CIRCUIT Q00224 INP.CIRC. 5322 20912457
D 23m INTEGR.CIRCUIT 000225 QUTP.CIRC. 5322 209 12458
D 3201 INTEGR.CIRCUIT 000224 INP.CIRC. 5322 209 12457
D 3301 INTEGR.CIRCUIT 000225 QUTP.CIRC. 5322 209 12458
D 4201 INTEGR.CIRCUIT 000224 INP.CIRC. 5322 209 12457
D 4301 INTEGR.CIRCUIT 000225 OUTP.CIRC. 5322 200 12458
D 5001 INTEGR.CIRCUIT HEF4066BT PEL 5322 209 14542
D ss01 INTEGR.CIRCUIT HEF4053BT PEL 5322 209 14481
D 5502 INTEGR.CIRCUIT HEF4053BT PEL 5322 209 14481
D 5503 INTEGR.CIRCUIT HEF4081BT PEL 5322 209 14483
D 6001 INTEGR.CIRCUIT HEF4051BT PEL 5322 209 11446
D 6002 INTEGR.CIRCUIT HEF4053BT PEL 5322 209 14481
D 6011 INTEGR.CIRCUIT 000228 SAW CHIP 5322 209 12466
D 6541 INTEGR.CIRCUIT 000226 TRIG AMP 5322 209 12464
DO 6621 INTEGR.CIRCUIT 000128 PEAK DET 5322 209 82925
D779 INTEGR.CIRCUIT PCT4HCT112T PEL 5322 209 11825
De7e INTEGR.CIRCUIT HEF4053BT PEL 5322 209 14481
D 7001 INTEGR.CIRCUIT HEF4051BT PEL 5322 209 114486
D 7002 INTEGR.CIRCUIT HEF4053BT PEL 5322 209 14481
D 7004 INTEGR.CIRCUIT HEF4052BT PEL 5322 2089 11102
D 7005 INTEGR.CIRCUIT PCT4HCT14T FEL 5322 208 71568



5.1-68

UNIT DESCRIPTIONS

Item Description

D701 INTEGR.CIRCUIT 0Qo228 SAW CHIP
D 8003 INTEGR.CIRCUIT OQ0235 ANALOG Z
D 8004 INTEGR.CIRCUIT 0Q0227 TB LOGIC
O BOOG INTEGR.CIRCUIT HEF40106BT PEL
O 8001 INTEGR.CIRCUIT TEA1017/N9 PEL
D 9002 INTEGR.CIRCUIT TEA1017/NS PEL
D 9003 INTEGR.CIRCUIT HEF4094BT PEL
D 2004 INTEGR.CIRCUIT HEF4024B8T PEL
D 9006 INTEGR.CIRCUIT TEA1017/N9 PEL
D 9007 INTEGR.CIRCUIT HEF4084BT PEL
D 8008 INTEGR.CIRCUIT HEF4094BT PEL
D 8009 INTEGR.CIRCUIT 0Q0200 DISP MOD
D 2011 INTEGR.CIRCUIT HEF4094BT PEL
Damz INTEGR.CIRCUIT HEF4094BT PEL
D303 INTEGR.CIRCUIT HEF4094BT PEL

N 1001 INTEGR.CIRCUIT AD548JR AND

N 1101 INTEGR.CIRCUIT LM338D SIG

N 1102 INTEGR.CIRCUIT LM358M NSC

N 1103 INTEGR.CIRCUIT LM358M NSC

N 1104 I.C. ANALOGUE OP-77GSR PMI

M 1202 INTEGR.CIRCUIT LM324M NSC

N 1251 INTEGR.CIRCUIT LM358M NSC

N 2001 INTEGR.CIRCUIT ADS548JR AND

N 2202 INTEGR.CIRCUIT LM324M NSC

N 3001 INTEGR.CIRCUIT AD548JR AND

N 3102 INTEGR.CIRCUIT LM358M NSC

N 3103 INTEGR.CIRCUIT LM358M NSC

N 3202 INTEGR.CIRCUIT LM324M NSC

N 4001 INTEGR.CIRCUIT ADS548JR AND

N 4202 INTEGR.CIRCUIT LM324M NSC

N 5001 INTEGR.CIRCUIT LM358M NSC

N 5002 INTEGR.CIRCUIT LM3046M NSC

N 6006 I.C. ANALOGUE OPF-77GSR PMI

N 6007 INTEGR.CIRCUIT LM358M NSC

N 6008 INTEGR.CIRCUIT LM358M NSC

N 7006 1.C. ANALOGUE OP-TTGSR PMI

N 7007 INTEGR.CIRCUIT LM358M NSC

N 7014 l.C. ANALOGUE OP-T7TGSR PMI

N 7015 I.C. ANALOGUE OP-TTGSR PMI

N 7016 INTEGR.CIRCUIT LM358M NSC

N 7951 INTEGR.CIRCUIT LM358M NSC

N 8005 INTEGR.CIRCUIT DAB444AT/N2 PEL
M 2001 INTEGR.CIRCUIT DAB444AT/N2 PEL
N 8002 INTEGR.CIRCUIT DAB444AT/NZ PEL

M 9003

INTEGR.CIRCUIT

DAB444AT/N2 PEL

Ordering code

5322 209 14481
5322 209 12461
5322 209 12465
5322 209 14486
5322 209 60191

5322 209 60191
5322 209 11306
5322 209 11306
5322 209 60191
5322 209 11308

5322 209 11308
5322 209 82924
5322 209 113086
5322 209 11306
5322 209 11306

5322 209 31298
5322 209 70684
4822 209 60175
4822 209 60175
5322 130 827N

5322 20961473
4822 209 60175
5322 209 31298
5322 209 681473
5322 209 31298

4822 209 60175
4822 209 60175
5322 209 61473
5322 209 31298
5322 209 61473

4822 209 60175
5322 209 30229
5322 130 62791
4822 209 60175
4822 209 60175

5322 130 827N
4822 209 80175
5322 130 827N
5322 130 62791
4822 200 60175

4822 209 80175
5322 209 30233
5322 209 30233
5322 209 30233
5322 209 30233



UNIT DESCRIFTIONS

5.1-68

Hem Description Ordering code
PULSE RELAYS

K 1001 RELAY RALIW-K 5322 280 80745
K 1002 RELAY RALIW-K 5322 280 BOT45
K 1003 RELAY RAL3W-K 5322 280 BOT45
K 1004 RELAY RALIW-K 5322 280 80745
K 1006 RELAY RALIW-K 5322 280 80745
K 2001 RELAY RALIW-K 5322 280 BO745
K 2002 RELAY RALIW-K 5322 280 80745
K 2003 RELAY RALIW-K 5322 280 80745
K 2004 RELAY RAL3IW-K 5322 280 80745
K 2006 RELAY RALIW-K 5322 280 BO745
K 3001 RELAY RALIW-K 5322 280 80745
K 3002 RELAY RAL3W-K 5322 280 80745
K 3003 RELAY RALIW-K 5322 280 80745
K 3004 RELAY RALIW-K 5322 280 80745
K 3006 RELAY RAL3IW-K 5322 280 80745
K 4001 RELAY RAL3W-K 5322 280 80745
K 4002 RELAY RALIW-K 5322 280 80745
K 4003 RELAY RAL3W-K 5322 280 80745
K 4004 RELAY RAL3W-K 5322 280 80745
K 4006 RELAY RAL3W-K 5322 280 BOT45
COILS

L 1001 COIL 056UH 5% TDK 5322 157 63381
L 2001 COoIL 056UH 5% TDK 5322 157 63381
L 3001 COIL 056UH 5% TDK 5322 157 63381
L 4001 COIL 056UH 5% TDK 5322 157 63381
L 6096 COIL 2.0UH TDK 4822 157 51757
L 6097 CoIL 20UH TDK 4822 157 51757
RESISTORS

R 1001 RES.CHIP RMC1/8 1% 61E9 £322 111 92016
R 1002 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 1006 RES.METAL FILM MRS25 1% 100E 4822 050 21001
R 1007 RES.METAL FILM MRS25 1% 100E 4822 050 21001
R 1008 RES.METAL FILM 1/4W 0.1% 9K4 5322 116 83712
R 1008 RES.METAL FILM 1/4W 0.1% 300E 5322 116 51814
R 1010 RES.CHIP AMC1/8 1% 21ES 5322 111 92014
R10M RES.MN.T.C. NTCE40 2% 3K3 5322 116 30421
R 1013 RES.CHIP BMC1/8 19 21E5 5322 111 92014
R 1014 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 1016 RES.METAL FILM 0.4W 0.1% 900K 5322 116 51832
R 1019 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 1021 RES.METAL FILM 0.4W 0.1% 990K 5322 116 83104
R 1022 RES.CHIP RMC1/8 19 21E5 5322 111 92014
R 1023 RES.METAL FILM 1/4W 0.1% 1K1 5322 116 83101



51-70

UNIT DESCRIPTIONS

Itemn Description Ordering code

R 1024 RES.CHIP RC-02H 1% 147E 4822 051 51471
R 1026 RES.CHIP RMC1/8 1% 90ES 5322 111 92018
R 1027 RES.METAL FILM 1/4W 0.1% 111K 5322 116 83099
R 1028 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1028 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1030 RES.CHIP RMC1/8 19%: 21E5 5322 111 92014
A 1031 RES.METAL FILM 0.4W 0.1% 500K 5322 116 83103
R 1032 RES.CHIP AC-02H 1% 1M 4822 051 51005
R 1033 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 1034 RES.CHIP RC-01 5% 10M 4822 051 10106
R 1035 RES.CHIF RC-02H 1%: 215K 4822 051 52154
R 1036 RES.CHIP RC-02H 1%: 5K11 4822 051 55112
R 1037 RES.CHIP RC-02H 1% 3KB3 4822 051 53832
R 1038 RES.CHIP RC-02H 1% 215K 4822 051 52154
R 1039 RES.CHIP RC-02H 1% 21K5 4822 051 52153
R 1041 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 1042 RES.CHIF RC-02H 1% 51K1 4822 051 55113
R 1043 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 1044 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 1045 RES.CHIP RC-02H 1% 5K 11 4822 051 55112
R 10456 RES.CHIP RC-02H 1% 261E 4822 051 52611
R 1047 RES.CHIP RC-02H 1% 5M1E 4822 051 55111

R 1048 RES.CHIP RC-02H 1% 237E 4822 051 52371
R 1049 RES.CHIP RC-01 5% 10M 4822 051 10106
R 1052 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 1053 RES.CHIP RC-02H 1% 6K19 4822 051 56192
R 1054 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1056 RES.CHIP RC-02H 1% 619E 4822 051 56191
R 1057 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 1061 RES.CHIP RMC1/8 1%: 51E1 5322 111 91893
R 1062 RES.CHIP RMC1/8 1% 42E2 4822 111 91887
R 1063 RES.CHIP RC-02H 1% 261E 4822 051 52611
R 1064 RES.CHIP RC-02H 1% 261E 4822 051 5261
R 1065 RES.CHIP RC-02H 12%: 261E 4822 051 52611
R 1071 RES.CHIP RMC1/8 19 B1E9 5322 111 92016
R 1072 RES.CHIP RC-02H 1%: 147E 4822 051 51471
R 1073 RES.CHIP RC-02H 1%: 100E 4822 051 51001
R 1074 RES.CHIP RMC1/8 1% 75E 4822 111 91937
R 1076 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1077 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1078 RES.CHIP RC-02H 19 1M 4822 051 51005
R 1079 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 1081 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1082 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1083 RES.CHIP RC-02H 1% 100K 4822 051 51004
R 1084 RES.CHIP RC-02H 1% 100K 4822 051 51004
R 1086 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1087 RES.CHIP RC-02H 19 51K1 4822 051 55113
R 1088 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1092 RES.CHIP RC-02H 19 13K3 4822 051 51333




UNIT DESCRIPTIONS 51-T
ltem Description Ordering code
R 1093 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1094 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R 1095 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1096 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 1097 RES.CHIP RC-02H 1% 1K 4822 051 51002
R111 RES.CHIF RC-02H 1% 19K6 4822 051 51963
R 1102 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1103 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1104 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1106 RES.CHIP RC-02H 1% 10K 4822 051 51003
R1112 RES.CHIP RC-02H 1% 61K9 4822 051 56193
R 1113 RES.CHIP RC-02H 1% 31K6 4822 051 53163
A 1114 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1141 RES.CHIP RMC1/8 19 10E 4822 111 91885
R 1151 RES.CHIP RC-02H 1% 61K9 4822 051 56193
R 1152 RES.CHIP RC-02H 1% 51K1 4822 051 55113
R 1153 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 1154 RES.CHIP RC-02H 1% 215K 4822 051 52154
R 1155 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 1156 RES.CHIP RC-02H 1% 619E 4822 051 56191
R 1157 RES.METAL FILM 1/4W 0.1% 9K4 §322 116 BaT12
R 1158 RES METAL FILM 1/4W 0.1% T50E 5322 116 53173
R 1159 RES.CHIP RC-02H 1% 3K16 4822 051 53162
R 1192 RES METAL FILM 1/4W 0.1% 1K25 5322 116 53177
R 1193 RES.METAL FILM 1/4W 0.1% 750E 5322 116 53173
R 1194 RES METAL FILM 1/4W 0.1% 250E 5322 116 53166
R 1195 RES.METAL FILM 1/4W 0.1% 125E 5322 116 53176
R 1196 RES.METAL FILM 1/4W 0.1% 75E 5322 116 53168
A 1197 RES.METAL FILM 1/4W 0.1% S0E 5322 116 53165
R 1200 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 1201 RES.CHIP RC-02H 1% 13K3 4822 051 51333
R 1202 RES.CHIP RC-02H 1% 4K22 4822 051 54222
R 1203 RES.CHIP RC-02H 1% 11K 4822 051 51103
R 1204 RES.CHIP RC-02H 1% 12K1 4822 051 51213
R 1205 RES.CHIP RC-02H 1% 14K7 4822 051 51473
R 1206 RES.CHIP RC-D2H 1% 100E 4822 051 51001
R 1207 RES.CHIP RC-02H 1% 215E 4822 051 52151
R 1208 RES.CHIP RC-02H 1% 147E 4822 051 51471
R 1209 RES.CHIP RC-02H 1% 5K11 4822 051 5512
R 1210 RES.CHIP RC-02H 196 31KB 4822 051 53163
R1211 RES.CHIP RC-02H 1% 4K22 4822 051 54222
R 1212 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R1213 RESMET.GLAZED RMC1/8 1% 31E6 5322 116 82895
R 1214 RES.MET.GLAZED RMC1/8 1% 31EB 5322 116 82895
R 1215 RES.CHIP RC-02H 1% 348E 4822 051 53481
R1216 RES.CHIP RC-02H 1% 100E 4822 051 51001
R1217 RES.CHIP RC-02H 1% 100E 4822 051 51001
R1218 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 1220 RES.CHIP RC-02H 1% 75K 4822 051 57503
R 1222 RES.CHIP RC-02H 1% 162E 4822 051 51621




51-72

LUNIT DESCRIPTIONS

ltemn Description

R 1223 RES.CHIP RC-02H 1% 237E
R 1224 RES.CHIP RMC1/8 1% 42E2
R 1226 RES.CHIP RC-02H 1% 162E
R 1227 RES.CHIP RAMC1/8 1% 61E9
R 1228 CAF.CHIP RC-02H 1% 2K61
R1229 RES.CHIP RC-02H 1% 215K
R123 RES.CHIP RC-02H 1% 178E
R 1251 RES.CHIP RC-02H 1% 21K5
A 1252 RES.CHIP RC-02H 1% 21K5
R 1253 RES.CHIP RC-02H 1% 21KS
R 1254 RES.CHIP RC-02H 1% 21K5
R 1256 RES.CHIP RC-02H 1% K09
R 1257 RES.CHIP RC-02H 1% 1K

R 1258 RES.CHIF RC-02H 1% 1K

R 1258 RES.CHIP RC-02H 1% 1K47
R 1260 RES.CHIP RC-02H 1% 3K48
R 1262 RES.CHIP RC-01 5% 1E

R 1266 RES.CHIP RC-01 5% 1E

R 1301 RES.CHIP RMC1/8 1% 61E9
R 1302 RES.CHIP RMC1/8 1% 61E9
R 1303 RES.CHIP RC-02H 1% 6KB1
R 1304 RES.CHIP RC-02H 1% 46K4
R 1306 RES.CHIF RC-02H 1% 5K11
R 1307 RES.CHIF RC-02H 1% 5K11
R 1308 RES.CHIP RC-02H 1% 5K62
R 1309 RES.CHIP RC-02H 1% 31KB
R 1311 RES.CHIP RC-02H 1% 19K8E
R 1312 RES.CHIP RC-02H 1% 10K
R 1313 RES.CHIP RMC1/8 1% 51E1
R 1314 RES.CHIP RMC1/8 1% 51E1
R 1612 RES.CHIP RC-02H 1% 5K&2
R 1613 RES.CHIP RC-02H 1% 1K47
R 1651 RES.CHIP RC-01 5% 4E7

R 1652 RES.CHIP RC-01 5% 4E7

R 1653 RES.CHIP RC-01 5% 1E

R 1654 RES.CHIP RC-01 5% 1E

R 1656 RES.CHIP RC-01 5% 4E7

R 1657 RES.CHIP RC-01 5% 4E7

R 1661 RES.CHIP RC-01 5% 1E

R 1662 RES.CHIP RC-01 5% 1E

R 1663 RES.CHIP RMC1/8 1% 10E
R 1901 RES.CHIP RMC1/8 1% 10E
R 1902 RES.CHIP RMC1/8 1% 10E
R 1903 RES.CHIP RMC1/8 1% 10E
R 1904 RES.CHIP RMC1/8 1% 10E
R 1806 RES.CHIP RC-01 5% 1E

A 1911 RES.CHIP RMC1/8 1% 10E
R1812 RES.CHIP RMC1/8 1% 10E
A1913 RES.CHIP RMC1/8 1% 10E
R 1914 RES.CHIP RMC1/8 1% 10E

Ordering code

4822 051 52371
4822 111 91887
4822 051 51621
5322 11 92016
4822 111 1821

4822 051 52154
4822 051 51781
4822 051 52153
4822 051 52153
4822 051 52153

4822 051 52153
4822 051 59092
4822 051 51002
4822 051 51002
4822 051 51472

4822 051 53482
4822 051 10108
4822 051 10108
5322 111 92016
5322 111 92018

4822 051 56812
4822 051 54643
4822 051 55112
4822 051 55112
4822 051 55622

4822 051 53163
4822 051 51963
4822 051 51003
5322 111 91893
5322 111 91893

4822 051 55622
4822 051 51472
4822 051 10478
4822 051 10478
4822 051 10108

4822 051 10108
4822 051 10478
4822 051 10478
4822 051 10108
4822 051 10108

4822 111 91885
4822 111 91885
4822 111 91885
4822 111 91885
4822 111 91885

4822 051 10108
4822 111 91865
4822 111 91885
4822 111 91885
4822 111 91885



UMIT DESCRIPTIONS 51-73

ltem Description Ordering code

R 1921 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1922 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1923 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1924 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1926 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1927 RES.CHIP AMC1/8 1%: 10E 4822 111 91885
R 1928 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1929 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1951 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 1961 HES.CHIP RMC1/8 1% 10E 4822 111 91885
R 2001 RES.CHIP RMC1/8 1% 61E9 5322 111 92016
R 2002 RES.CHIF RC-02H 1% 1M 4822 051 51005
R 2006 RES.METAL FILM MRS25 1% 100E 4822 050 21001
R 2007 RES.METAL FILM MRS25 1% 100E 4822 050 21001
R 2008 RES.METAL FILM 1/4W 0.1% 9K4 5322 116 83712
R 2009 RES.METAL FILM 1/4W 0.1% 300E 5322 116 51814
R 2010 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 2011 RES.N.T.C. NTCE40 2% 3K3 5322 116 30421
R2013 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 2014 RES.CHIF RC-02H 1% 100E 4822 051 51001
R 2016 RES.METAL FILM 0.4W 0.1% 900K 5322 116 51832
R 2019 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 2021 RES.METAL FILM 0.4W 0.1% 990K 5322 116 83104
R 2022 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 2023 RES.METAL FILM 1/4W 0.1% 11K 5322 116 8311
R 2024 RES.CHIP RC-02H 1% 147E 4822 051 51471
R 2026 RES.CHIP RMC1/8 1%: 90ES 5322 111 92018
R 2027 RES.METAL FILM 1/4W 0.1% 111K 5322 116 83099
R 2028 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 2029 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 2030 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 2031 RES.METAL FILM 0.4W 0.1%: 500K 5322 116 83103
R 2032 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 2033 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 2034 RES.CHIP RC-01 5% 10M 4822 051 10106
R 2035 RES.CHIP RC-02H 1% 215K 4822 051 52154
R 20386 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 2037 RES.CHIP RC-02H 1% 3K83 4822 051 53832
R 2038 RES.CHIP RC-02H 1% 215K 4822 051 52154
R 2039 RES.CHIP RC-02H 1% 21K5 4822 051 52153
R 2041 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 2042 RES.CHIP RC-02H 1% 51K1 4822 051 55113
R 2043 RES.CHIP RC-02H 1% 5K 11 4822 051 55112
R 2044 RES.CHIF RC-02H 1% 5K11 4822 051 55112
R 2045 RES.CHIP RC-02H 1% 5K 11 4822 051 55112
R 2046 RES.CHIP RC-02H 1% 261E 4822 051 52611
R 2047 RES.CHIP RC-02H 1% 511E 4822 051 55111
R 2048 RES.CHIP RC-02H 1% 237E 4822 051 52371
R 2049 RES.CHIF RC-01 5% 10M 4822 051 10106
R 2052 RES.CHIP RC-02H 1% 100E 4822 051 51001



5.1-74

UNIT DESCRIPTIONS

Ordering code

ltem Description

R 2053 RES.CHIP RC-02H 1% 6K19
R 2054 RES.CHIP RC-02H 1% 10K
R 2056 RES.CHIP RC-02H 1% 619E
R 2057 RES.CHIP RC-02H 1% 1K

R 2061 RES.CHIP RMC1/8 1% 51E1
R 2062 RES.CHIP RMC1/8 1% 42E2
R 2063 RES.CHIP RC-02H 1% 261E
R 2064 RES.CHIP RC-02H 1% 261E
R 2065 RES.CHIP RC-02H 1% 261E
R 2071 RES.CHIP RMC1/8 1% 61E9
R 2072 RES.CHIP RC-02H 1% 147E
R 2073 RES.CHIP RC-02H 1% 100E
R 2074 RES.CHIP RMC1/8 1% 75E
R 2076 RES.CHIP RC-02H 1% 10K
R 2077 RES.CHIF RC-02H 1% 10K
R 2078 RES.CHIP RC-02H 1% 1M

R 2079 RES.CHIP RC-02H 1% 1M

R 2081 RES.CHIP RC-02H 1% 10K
R 2082 RES.CHIP RC-02H 1% 10K
R 2083 RES.CHIP RC-02H 1% 100K
R 2084 RES.CHIP RC-02H 1%: 100K
R 2086 RES.CHIP RC-02H 1% 10K
R 2087 RES5.CHIP RC-02H 1% 51K1
R 2088 RES.CHIP RC-02H 1% 10K
R 2092 RES.CHIP RC-02H 1% 13K3
R 2093 RES.CHIP RC-02H 1% 10K
R 2094 RES.CHIP RC-02H 1% 2K15
R 2096 RES.CHIP RC-02H 1% 1K

R 2101 RES.CHIP RC-02H 1% 19K6
R 2102 RES.CHIP RC-02H 1% 10K
R2103 RES.CHIP RC-02H 1% 10K
R 2104 RES.CHIP RC-02H 1% 10K
R 2106 RES.CHIP RC-02H 1% 10K
R2112 RES.CHIP RC-02H 1% 61K9
R2113 RES.CHIP RC-02H 1% 31K6
R2114 RES.CHIP RC-02H 1% 10K
R 2200 RES.CHIP RC-02H 1% 100E
R 2201 RES.CHIP RC-02H 1% 13K3
R 2202 RES.CHIP RC-02H 1% 4K22
R 2203 RES.CHIP RC-02H 1% 11K
R 2204 RES.CHIP RC-02H 1% 12K1
R 2205 RES.CHIP RC-02H 1% 14K7
R 2206 RES.CHIP RC-02H 1% 100E
R 2207 RES.CHIP RC-02H 1% 215E
R 2208 RES.CHIF RC-02H 1% 147E
R 2209 RES.CHIP RC-02H 1% 5K11
R 2210 RES.CHIP RC-02H 1% 31KB
R2211 RES.CHIP RC-02H 1% 4K22
R2212 RES.CHIP RC-02H 1% 2K15
R2213 RES.MET.GLAZED RMC1/8 1% 31EB

4822 051 56192
4822 051 51003
4822 051 56191
4822 051 51002
5322 111 91893

4822 111 91887
4822 051 52611
4822 051 52611
4822 051 5261
5322 111 92016

4822 051 51471
4822 051 51001
4822 111 91937
4822 051 51003
4822 051 51003

4822 051 51005
4822 051 51005
4822 051 51003
4822 051 51003
4822 051 51004

4822 051 51004
4822 051 51003
4822 051 55113
4822 051 51003
4822 051 51333

4822 051 51003
4822 051 52152
4822 051 51002
4822 051 51962
4822 051 51003

4822 0561 51003
4822 051 51003
4822 051 51003
4822 051 56183
4822 051 53163

4822 051 51003
4822 051 51001
4822 051 51333
4822 051 54222
4822 051 51103

4822 051 51213
4822 051 51473
4822 051 51001
4822 051 52151
4822 051 51471

4822 051 55112
4822 051 53163
4822 051 54222
4822 051 52152
5322 116 B2895



UNIT DESCRIPTIONS 51-75
ltem Dascription Ordering code
R2214 RES.MET.GLAZED RMC1/8 1% 31E6 5322 116 82895
R 2215 RES.CHIP RC-02H 1% 34BE 4822 051 53481
R 2216 RES.CHIP RC-02H 1% 100E 4822 051 51001
R2217 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 2218 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 2220 RES.CHIP RC-02H 1% 75K 4822 051 57503
R 2222 RES.CHIP RC-02H 1% 162E 4822 051 51621
R 2223 RES.CHIP RC-02H 1% 237E 4822 051 52371
R 2224 RES.CHIP RMC1/8 1% 42E2 4822 111 91887
R 2226 RES.CHIP RC-02H 1% 162E 4822 051 51621
R 2227 RES.CHIP RMC1/8 1%: 61E9 5322 111 920186
R 2228 CAP.CHIP RC-02H 1% 2K61 4822 111 91821
R 2229 RES.CHIP RC-02H 1% 215K 4822 051 52154
R 2231 RES.CHIP RC-02H 1% 17BE 4822 051 51781
R 2301 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 2302 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 2303 RES.CHIP RC-02H 1% 6K&1 4822 051 56812
R 2304 RES.CHIP RC-02H 1% 46K4 4822 051 54643
R 2307 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 2308 RES.CHIP RC-02H 1% 5K62 4822 051 55622
R 2309 RES.CHIP RC-02H 1% 31K8& 4822 051 53163
R 23N RES.CHIP RC-02H 1% 19K6 4822 051 51963
R 2313 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 2314 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 300 RES.CHIP RMC1/8 1% 61E9 5322 111 92016
R 3002 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 3006 RES.METAL FILM MRS25 1% 100E 4822 050 21001
R 3007 RES.METAL FILM MRS25 1% 100E 4822 050 21001
R 3008 RES.METAL FILM 1/4W 0.1% 9K4 5322 116 83712
R 3009 RES.METAL FILM 1/4W 0.1% 300E 5322 116 51814
R 3010 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 3011 RES.N.T.C. NTCE40 2% 3K3 5322 116 30421
R 3013 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 3014 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 3016 RES.METAL FILM 0.4W 0.1% 900K 5322 116 51832
R 3019 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 3021 RES.METAL FILM 0.4W 0.1% 990K 5322 116 83104
R 3022 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 3023 RES.METAL FILM 1/4W 0.1% 1K1 5322 116 83101
R 3024 RES.CHIP RC-02H 1% 147E 4822 051 51471
R 3026 RES.CHIP RMC1/8 195 S0ES 5322 111 92018
R 3027 RES.METAL FILM 1/4W 0.1% 111K 5322 116 83099
R 3028 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 3029 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 3030 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 3031 RES.METAL FILM 0.4W 0.1% 500K 5322 116 83103
R 3032 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 3033 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 3034 RES.CHIP RC-01 5% 10M 4822 051 10106
R 3035 RES.CHIP RC-02H 1% 215K 4822 051 52154



51

- 78

UNIT DESCRIPTIONS

[tem

Description

Ordering code

R 3036
R 3037
R 3038
R 3039
R 3041

R 3042
R 3043
R 3044
R 3045
R 3046

R 3047
R 2048
R 3049
R 3052
R 3053

R 3054
R 3058
R 3057
R 3061
R 3062

R 3063
R 3064
R 3085
R 3071
R 3072

R 3073
R 3074
R 3076
R 3077
R 3078

R 3079
R 3081
R 3082
R 3083
R 3084

R 3088
R 3087
R 3088
R 3082
R 3083

R 3094
R 3096
R31
R 3102
R 3103

R 3104
R 3106
R 3112
R 3113
R34

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIF
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RC-02H 1% 5K11
RC-02H 1% 3KB83
RC-02H 1% 215K
RC-02H 1% 21K5
RC-02H 1% 1K

RC-02H 1% 51K1
RC-02H 1% SK11
RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 261E

RC-02H 1% 511E
RC-02H 1% 237E
RC-01 5% 10M

RC-02H 1% 100E
RC-02H 1% 6K19

RC-02H 1% 10K
RC-02H 1% 619E
RC-02H 1% 1K
RMC1/8 1% 51E1
RMC1/8 1% 42E2

RC-02H 1% 261E
RC-02H 1% 261E
RC-02H 1% 261E
RMC1/8 1%: 61E9
RC-02H 1% 147E

RC-02H 1% 100E
RMC1/8 1% 75E
RC-02H 1% 10K
RC-02H 1% 10K
RC-02H 1% 1M

RC-02H 1% 1M
RC-02H 1% 10K
RC-02H 1% 10K
RC-02H 1% 100K
RC-02H 1% 100K

RC-02H 1% 10K
RC-02H 1% 51K1
RC-02H 1% 10K
RC-02H 1% 13K3
RC-02H 1% 10K

RC-02H 1% 2K15
RC-02H 1% 1K
RC-02H 1% 19K6
RC-02H 1% 10K
RC-02H 1%: 10K

RC-02H 1% 10K
RC-02H 1%: 10K
RC-02H 1%: 61K9
RC-02H 1%: 31K6
RC-02H 1% 10K

4822 051 55112
4822 051 53832
4822 0561 52154
4822 051 52153
4822 051 51002

4822 051 55113
4822 051 55112
4822 051 55112
4822 051 55112
4822 051 52611

4822 051 55111
4822 051 52371
4822 051 10106
4822 051 51001
4822 051 56192

4822 051 51003
4822 051 56191
4822 051 51002
5322 111 91893
4822 111 91887

4822 051 5261
4822 051 52611
4822 051 52611
5322 111 92018
4822 051 51471

4822 051 51001
4822 111 91837
4822 051 51003
4822 051 51003
4822 051 51005

4822 051 51005
4822 051 51003
4822 051 51003
4822 051 51004
4822 051 51004

4822 051 51003
4822 051 55113
4822 051 51003
4822 051 51333
4822 051 51003

4822 051 52152
4822 051 51002
4822 051 51963
4822 051 51003
4822 051 51003

4822 051 51003
4822 051 51003
4822 051 56193
4822 051 53163
4822 051 51003



UNIT DESCRIPTIONS

51-77

Item Description Ordering code

R 3200 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 3201 RES.CHIP RC-02H 1% 13K3 4822 051 51333
R 3202 RES.CHIP RC-02H 1% 4K22 4822 051 54222
R 3203 RES.CHIP RC-02H 1% 11K 4822 051 51103
R 3204 RES.CHIP RC-02H 1% 12K1 4822 051 51213
R 3205 RES.CHIP RC-02H 1% 14K7 4822 051 51473
R 3206 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 3207 RES.CHIP RC-02H 1% 215E 4822 051 52151
R 3208 RES.CHIP RC-02H 1% 147E 4822 051 51471
R 3209 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 3210 RES.CHIP RC-02H 1% 31KB 4822 051 53163
Ra32n RES.CHIP RC-02H 19 4K22 4822 051 54222
R 3212 RES.CHIF RC-02H 1% 2K15 4822 051 52152
R 3213 RES.MET.GLAZED RMC1/8 1% 31E6 5322 116 82895
R 3214 RES.MET.GLAZED RMC1/8 1% 31E6 5322 116 82895
R 3215 RES.CHIP RC-02H 1% 34BE 4822 051 53481
R 3216 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 3217 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 3218 RES.CHIP RMC1/8 1% 51E1 5322 111 918483
R 3220 RES.CHIP RC-02H 1% 75K 4822 051 57503
R 3222 RES.CHIP RC-02H 1% 162E 4822 051 51621
R 3223 RES.CHIP RC-02H 1% 237E 4822 051 52371
R 3224 RES.CHIP RMC1/8 1% 42E2 4822 111 91887
R 3226 RES.CHIP RC-02H 1%: 162E 4822 051 51621
R 3227 RES.CHIP RMC1/8 1% 61E9 5322 111 92016
R 3228 CAP.CHIP RC-02H 1% 2K8&1 4822 111 91821
R 3229 RES.CHIP RC-02H 1% 215K 4822 051 52154
Ra3z23 RES.CHIP RC-02H 1%: 178E 4822 051 51781
R33m RES.MET.GLAZED RMC1/8 1% 46E4 5322 116 82896
R 3302 RES.MET.GLAZED RMC1/8 19 46E4 5322 116 82896
R 3303 RES.CHIP RC-02H 1% 6K81 4822 051 56812
R 3304 RES.CHIP RC-02H 1% 46K4 4822 051 54643
R 3307 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 3308 RES.CHIP RC-02H 1% 5K&62 4822 051 55622
R 3300 RES.CHIP RC-02H 1% 31K6 4822 051 53163
R33N RES.CHIP - RC-02H 1% 19K6 4822 051 51963
R 3313 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 3314 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 4001 RES.CHIP RMC1/8 1% 61E9 5322 111 92016
R 4002 RES.CHIP RC-02H 1% 1M 4822 051 51005
R 4006 RES.METAL FILM MRS25 1% 100E 4622 050 21001
R 4007 RES.METAL FILM MRS25 1% 100E 4622 050 21001
R 4008 RES.METAL FILM 1/4W 0.1% 9K4 5322 116 83712
R 4009 RES.METAL FILM 1/4W 0,19 300E 5322 116 51814
R 4010 RES.CHIP AMC1/8 1%: 21E5 5322 111 92014
R 4011 RES.N.T.C. NTCE40 29 3K3 5322 116 30421
R 4013 RES.CHIP RMC1/8 1% 21E5 5322 111 92014
R 4014 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 4016 RES.METAL FILM 0.4W 0.1% 900K 5322 116 51832
R 4019 RES.CHIP RC-02H 1% 100E 4822 051 51001



51-

UNIT DESCRIPTIONS

Item

Description

Ordering code

R 4021
R 4022
R 4023
R 4024
R 4026

R 4027
R 4028
R 4029
R 4030
R 4031

R 4032
R 4033
R 4034
R 4035
R 40386

R 4037
R 4038
R 4039
R 4041
R 4042

R 4043
R 4044
R 4045
R 4046
R 4047

R 4048
R 4049
R 4052
R 4053
R 4054

R 4056
R 4057
R 4061
R 4062
R 4063

R 4064
R 4065
R 4071
R 4072
R 4073

R 4074
R 4076
R 4077
R 4078
R 4079

R 4081
R 4082
R 4083
R 4084
R 4086

RES.METAL FILM
RES.CHIP
RES.METAL FILM
RES.CHIP
RES.CHIP

RES.METAL FILM
RES.CHIP
RES.CHIP
RES.CHIP
RES.METAL FILM

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIF
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

0.4W 0.1% 990K
RAMC1/8 1% 21E5
1/4W 0.1% 11K

RC-02H 1% 147E
RMC1/8 1% 90E9

1/4W 0.1% 111K
RC-02H 1% 10K
RC-02H 1% 10K
RMC1/8 1% 21E5
0.4W 0.1% 500K

RC-02H 1% 1M
RC-02H 1% 1M
RC-01 5% 10M
RC-02H 1% 215K
RC-02H 1% 5K11

RC-02H 1% 3K83
RC-02H 1% 215K
RC-02H 1% 21K5
RC-02H 1%: 1K

RC-02H 1% 51K1

RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 261E
RC-02H 1% 511E

RC-02H 1% 237E
RC-01 5% 10M
RC-02H 1% 100E
RC-02H 1% BK19
RC-02H 1% 10K

RC-02H 1% 6B19E
RC-02H 1% 1K

RMC1/8 1% 51E1
RMC1/8 19 42E2
RC-02H 1% 261E

RC-02H 1% 261E
RC-02H 1% 261E
RMC1/8 1% 61E9
RC-02H 1% 147E
RC-02H 1% 100E

RAMC1/8 1% 75E
RC-02H 1% 10K
RC-02H 1% 10K
RC-02H 1% 1M
RC-02H 1% 1M

RC-02H 1% 10K
RC-02H 1% 10K
RC-02H 1% 100K
RC-02H 1% 100K
RC-02H 1% 10K

5322 116 83104
5322 111 92014
5322 116 8311
4822 051 51471
5322 111 92018

5322 116 83099
4822 051 51003
4822 051 51003
5322 111 92014
5322 116 83103

4822 051 51005
4822 051 51005
4822 051 10106
4822 051 52154
4822 051 55112

4822 051 53832
4822 051 52154
4822 051 52153
4822 051 51002
4822 051 55113

4822 051 55112
4822 051 55112
4822 051 55112
4822 051 52611
4822 051 5511

4822 051 523
4822 051 10108
4822 051 51001
4822 051 56192
4822 051 51003

4822 051 56191
4822 051 51002
5322 111 91893
4822 111 91887
4822 051 52611

4822 051 526N
4822 051 52611
5322 111 92016
4822 051 51471
4822 051 51001

4822 111 91937
4822 051 51003
4822 051 51003
4822 051 510056
4822 051 510056

4822 051 51003
4822 051 51003
4822 051 51004
4822 051 51004
4822 051 51003



UNIT DESCRIPTIONS

51-79

item Description Ordering code

R 4087 RES.CHIP RC-02H 1% 51K1 4822 051 55113
R 4088 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 4082 RES.CHIF RC-02H 1% 13K3 4822 051 51333
R 4083 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 4024 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R 4086 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 4101 RES.CHIP RC-02H 1% 19K6 4822 051 51963
R 4102 RES.CHIP AC-02H 1% 10K 4822 051 51003
R 4103 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 4104 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 4106 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 4112 RES.CHIP RC-02H 1% 61K9 4822 051 56193
R 4113 RES.CHIP RC-02H 1% 31K6 4822 051 53163
R 4114 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 4200 RES.CHIFP RC-02H 1% 100E 4822 051 51001
R 4201 RES.CHIP RC-02H 1% 13K3 4822 051 51333
R 4202 RES.CHIP RC-02H 1% 4K22 4822 081 54222
R 4203 RES.CHIP RC-02H 1% 11K 4822 051 51103
R 4204 RES.CHIP RC-02H 1% 12K1 4822 051 51213
R 4205 RES.CHIP RC-02H 1% 14K7 4822 051 51473
R 4206 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 4207 RES.CHIP RC-02H 1% 215E 4822 051 52151
R 4208 RES.CHIP RC-02H 1% 147E 4822 051 51471
R 4209 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 4210 RES.CHIP RC-02H 1%: 31KB 4822 051 53163
R 4211 RES.CHIP RC-02H 1% 4K22 4822 051 54222
R 4212 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R 4213 RES MET.GLAZED RMC1/8 1% 31E6 5322 116 B2895
R 4214 RES.MET.GLAZED AMC1/8 19 31E6 5322 116 B2B45
R 4215 RES.CHIP RC-02H 13: 348E 4822 051 53481
R 4216 RES.CHIP RC-02H 1%: 100E 4822 051 51001
R 4217 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 4218 RES.CHIP BMC1/8 1% 51E1 5322 111 91803
R 4220 RES.CHIP RC-02H 13 75K 4822 051 57503
R 4222 RES.CHIP RC-02H 1% 162E 4822 051 51621
R 4223 RES.CHIP RC-02H 1% 237E 4822 051 52371
R 4224 RES.CHIP RMC1/8 1% 42E2 4822 111 91887
R 4226 RES.CHIP RC-02H 1% 162E 4822 051 51621
R 4227 RES.CHIP RMC1/8 1% 61E9 5322 111 92016
R 4228 CAP.CHIP RC-02H 1% 2KB81 4822 111 91821
R 4229 RES.CHIP RC-02H 1% 215K 4822 051 52154
R 4231 RES.CHIP RC-02H 1% 178E 4822 051 51781
R 4301 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 4302 RES.CHIP RMC1/8 1%: 51E1 5322 111 91893
R 4303 RES.CHIP RC-02H 1% 6KA81 4822 051 56812
R 4304 RES.CHIP RC-02H 1% 46K4 4822 051 54643
R 4307 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 4308 RES.CHIP RC-02H 1% SK62 4822 051 556822
R 4309 RES.CHIP RC-02H 1% 31K6 4822 051 53163
R 4311 RES.CHIP RC-02H 1% 19K6 4822 051 51963



51-80

UNIT DESCRIPTIONS

Item

Description

Ordering code

R 4313
R 4314
R 5001
R 5002
R 5003

R 5004
R 5006
R 5007
R 5008
R 5009

R 501
Rs012
R&5013
R 5014
R 5016

R 5017
R 5018
R 5019
R 5021
R 5024

R 5026
R 5027
R 5028
R 5029
R 5031

R 5032
R 5035
R 5038
R 5037
R 5041

R 5042
R 5043
R 5044
R 5045
R 5046

R 5047
R 5048
R 5049
R 5050
R 5051

R 5052
R 5053
R 5054
R 5056
R 5057

R 5058
R 5060
R 5064
R 5065
R 5066

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIF

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.MET.GLAZED
RES.MET.GLAZED
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RAMC1/8 1% 51E1
RMC1/8 1% 51E1
RC-02H 1% 3K48
RC-02H 1% 3K48
RC-02H 1% 100E

RC-02H 1% 14K7
RC-02H 1% 14K7
RC-02H 1%: 348BE
RC-02H 1% 348E
RC-02H 1% 908E

RC-02H 1% 909E
RC-02H 1% 162E
RC-02H 1% 162E
RC-02H 1% 1K47
RC-02H 1% 100E

RC-02H 1% 100E
RC-02H 1% 51K1
RC-02H 1% 2K87
AC-02H 1% 3K83
RC-02H 1% 100E

RC-02H 1% 100E
RAC-02H 1% 100E
RC-02H 1% 100E
RC-02H 1% 1K47
RC-02H 1% 21K5

RC-02H 1% 21K5
RC-02H 1% 348E
RC-02H 1% 178E
RC-02H 1% 178E
RC-02H 1% 21K5

RC-02H 1% 21K5
RC-02H 1% 215E
RC-02H 1% 316E
RC-02H 1% 9K09
RC-02H 1% 316E

RC-02H 1% 511E
RMC1/8 1% 46E4
AMC1/8 1% 46E4
RC-02H 1% 511K
RMC1/8 1% 51E1

RMC1/8 1% 51E1
RAC-02H 1% 261E
RAC-02H 1% 2K87
RC-02H 1% 19K6
RC-02H 1% 13K3

RC-02H 1% 1K

RC-02H 1% 21K5
RC-02H 1% 3K83
RC-02H 1% 100E
RC-02H 1% 511K

5322 111 91893
5322 111 91883
4822 051 53482
4822 051 53482
4822 051 51001

4822 051 51473
4822 051 51473
4822 051 53481
4822 051 53481
4822 051 59091

4822 051 59091
4822 051 51621
4822 051 51621
4822 051 51472
4822 051 51001

4822 051 51001
4822 051 55113
4822 051 52872
4822 051 53832
4822 051 51001

4822 051 51001
4822 051 51001
4822 051 51001
4822 051 51472
4822 051 52153

4822 051 52153
4822 051 53481
4822 051 51781
4822 051 51781
4822 051 52153

4822 051 52153
4822 051 52151
4822 051 53161
4822 031 59092
4822 051 53161

4822 051 55111
5322 116 82896
5322 116 82896
4822 051 55114
5322 111 91893

5322 111 91893
4822 051 52611
4822 051 52872
4822 051 51963
4822 051 51333

4822 051 51002
4822 051 52153
4822 051 53832
4822 051 51001
4822 051 55114



UNIT DESCRIFTIONS

5.1 -81

Item

Description

Ordering code

R 5068
R 5069
R 5070
R 5071
R 5072

R 5076
R 5501
R 5502
R 5503
R 5504

R 5506
R 5507
R 5508
R 5509
R 5510

A 5511
R 5512
R 5513
R 5514
R 5518

R 5517
R 5518
R 5519
R 5521
R 5522

R 5523
R 5524
R 5526
R 5527
R 5531

R 5532
R 5533
R 5534
R 5536
R 5537

R 5538
R 5539
R 5543
R 5544
R 5546

R 5551
R 5552
R 5553
R 5554
R 5556

R 5557
R 5558
R 5559
R 5561
R 5562

RES.CHIF
CAP.CHIF
CAP.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
CAP.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP
RES.CHIP

RC-01 5% 4E7

RC-02H 1% 2K61
RC-02H 1% 2K61
RMC1/8 1% 51E1
RMC1/8 1% 51E1

RC-02H 1% 14K7
RC-02H 1% 9K03
RC-02H 1% 12K1
RC-02H 1% 12K1
RC-02H 1% 6K81

RC-02H 1% G6KB1
RC-02H 1% 6K81
RC-02H 1% B6K&1
RC-02H 1% 3K16
RC-02H 1% 12K1

RC-02H 1% 10K
RC-02H 1% 619E
RC-02H 1% 422E
RC-02H 1% 1K
RC-02H 1% 3K48

RC-02H 1% 1K21
RC-02H 1% 10K

RC-02H 1% 2K61
RC-02H 1% 261E
RC-02H 1% 6K81

RC-02H 1% 619E
RC-02H 1%: 1K
RC-02H 1%: 10K
RC-02H 1% 100K
RC-02H 1% 5K11

RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 5K11

RC-02H 1% 5K11
RC-02H 1% 5K11
RC-02H 1% 10K

RC-02H 1% 2K15
RC-02H 1% 3K48

RC-02H 1% 21K5
RC-02H 1% 21K5
RC-02H 1% 21K5
RC-02H 1% 21K5
RC-02H 1% 10K

RC-02H 1% 10K
RC-02H 1% 10K
RC-02H 1% 10K
RC-02H 1% 5K11
RC-02H 1% 12K1

4822 051 10478
4822 111 91821
4822 111 91821
5322 111 91893
5322 111 91893

4822 051 51473
4822 051 53092
4822 051 51213
4822 051 51213
4822 051 56812

4822 051 56812
4822 051 56812
4822 051 56812
4822 051 631862
4822 051 51213

4822 051 51003
4822 051 56191
4822 051 54221
4822 051 51002
4822 051 53482

4822 051 51212
4822 051 51003
4822 111 91821
4822 051 52611
4822 051 56812

4822 051 56191
4822 051 51002
4822 051 51003
4822 051 51004
4822 051 55112

4822 051 55112
4822 051 55112
4822 051 55112
4822 051 55112
4822 051 55112

4822 051 55112
4822 051 55112
4822 051 51003
4822 051 52152
4822 051 53482

4822 051 52153
4822 051 52153
4822 051 52153
4822 051 52153
4822 051 51003

4822 051 51003
4822 051 51003
4822 051 51003
4822 051 55112
4822 051 51213



51-

UNIT DESCRIPTIONS

ltem Description Ordering code

R 5601 RES.MET.GLAZED RMC1/8 19 31E6 5322 116 82895
R 5602 RES.CHIP RC-01 536 4E7 4822 051 10478
R 5603 RES.CHIP AMC1/B 19 42E2 4822 111 91887
R 5606 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 6001 RES.CHIP RC-02H 1% 100E 4822 051 51001
R 6002 RES.METAL FILM 1/4W 0.1% 50E 5322 116 53165
R 6003 RES.METAL FILM 1/4W 0.1% 75E 5322 116 53168
R 6004 RES.METAL FILM 1/4W 0.1% 125E 5322 116 53176
R 6005 RES.METAL FILM 1/4W 0.1% 250E 5322 116 53166
R 6006 RES.METAL FILM 1/4W 0.1% 750E 5322 116 53173
R 6007 RES.METAL FILM 1/4W 0.1% 1K25 5322 116 53177
R 6008 RES.METAL FILM 1/4W 0.1% 900E 5322 116 83098
R 6009 RES.CHIF RC-02H 1% 1K78 4822 051 51782
R 6011 RES.CHIP RC-02H 1% 100E 4822 051 51001
RE012 RES.CHIP RC-02H 1% 100K 4822 051 51004
R 6013 RES.METAL FILM 14W 0.1% 23K7 5322 116 53169
R 6014 RES.METAL FILM 1/4W 0.1% 2K37 5322 116 53171
R 6015 RES.CHIP RC-02H 1% 19K6 4822 051 51963
R 6016 RES.CHIP RC-02H 1% 1K96 4822 051 51962
R&017 RES.CHIP RC-02H 19 100E 4822 051 51001
R e018 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R 6019 RES.CHIP BMC1/8 1% 42E2 4822 111 91887
R 6020 RES.CHIP RMC1/8 1%: 10E 4822 111 91885
R 6021 RES.CHIP RC-02H 1% 3K16 4822 051 53162
R B022 RES.CHIP AMC1/8 1% 42E2 4822 111 91887
R 8023 RES.CHIP RMC1/8 1% 51E1 5322 111 91893
R 6024 RES.CHIP RC-01 5% 1E 4822 051 10108
R 6025 RES.CHIP RC-01 5% 1E 4822 051 10108
R 6026 RES.CHIP RC-02H 1% 14K7 4822 051 51473
R 6027 RES.CHIFP RC-02H 1% 100E 4822 051 51001
R 6028 RES.CHIP RC-02H 1% 237E 4822 051 52371
R 6029 RES.CHIF RC-01 5% 4E7 4822 051 10478
R 6030 RES.CHIP RC-01 5% 4E7 4822 051 10478
R 6031 RES.CHIP RC-02H 1% 316E 4822 051 53161
R 6032 RES.CHIP RC-02H 1% 3K16 4822 051 53162
R 6033 RES.CHIP RC-02H 1% 51K1 4822 051 55113
R 6034 RES.CHIP RC-02H 1% 1K78 4822 051 51782
R 6035 RES.CHIP RC-02H 1% 5K11 4822 051 55612
R 6036 RES.CHIP RC-02H 19 215K 4822 051 52154
R 6037 RES.CHIP RC-02H 1% 5K11 4822 051 55112
R 6038 RES.CHIP RC-02H 1% 3K16 4822 051 53162
R 6040 RES.CHIP RC-02H 1% 6K19 4822 051 56192
R 6041 RES.CHIP RC-02H 1% 316E 4822 051 53161
R 6042 RES.CHIP BMC1/8 1% 10E 4822 111 91885
R 8043 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 6044 RES.MET.GLAZED RMC1/8 1% 31E6 5322 116 B2695
R 6045 RES.CHIP RC-02H 1% 3K186 4822 051 53162
R 6046 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 6047 RES.CHIP RC-02H 1% 196E 4822 051 51961
R 6048 RES.CHIP RC-02H 1% 750E 4822 051 57501



UNIT DESCRIPTIONS 51-83
Item Description Ordering code
R 6049 RES.CHIF RC-02H 1% 1K 4822 051 51002
R 6050 RES.CHIP RC-01 5% 4E7 4822 051 10478
R 6051 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 6052 RES.CHIP RC-02H 1% 21K5 4822 051 52153
R 6053 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 6054 HES.CHIP RC-02H 1% 21K5 4822 051 52153
R 6061 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 6062 RES.CHIP RC-02H 1% 10K 4822 051 51003
R 6063 RES.CHIP RC-02H 19 3K16 4822 051 53162
R 6070 RES.CHIF RC-02H 1% 10K 4822 051 51003
R 6071 RES.CHIP RC-02H 1% 19K6 4822 051 51963
R 6072 RES.CHIP RMC1/8 1% 10E 4822 111 91885
R 6073 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 6074 RES.CHIP RC-02H 1% 1K21 4822 051 51212
R 6083 RES.CHIP RC-01 5% 3E3 4822 051 10338
R 6094 RES.CHIP RMC1/8 19: 10E 4822 111 91885
R&101 RES.CHIP RC-02H 1% 1K 4822 051 51002
R 6104 RES.CHIP RMC1/8 19 10E 4822 111 91885
R 6502 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R 6503 RES.CHIP RC-02H 1% 2K15 4822 051 52152
R 6508 RES.CHIP RC-02H 1% 237TE 4822 051 52371
R 6509 RES.CHIP RC-02H 1% 23TE 4822 051 52371
Re&51 RES.CHIP RC-02H 19%: 2K15