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GENERAL

Service Handling Precautions

Service work should only be carried out by ekilled engineers. Please note
that the tracks on the printed circuit board are very fine and may 1ift if
subjected to excessive heat. Use only a miniature temperature controlled
soldering iron and remove all solder with solder wick or suction before
attempting to remove a component.

Most of the integrated circuits are CMOS devices and care should be taken when
handling to avoid damage by static discharge.

Dismantling the Instrument

VARNING!

The instrument should be disconnected from all voltage sources before opening.
1. Invert the instrument and remove the 4 rubber feet.

2. Remove the 4 recessed and one surface screw and 1ift off the case lower.
This gives access to all calibration adjustments.

3. To remove the pcb, remove the 2 fixing screws and 12 fibre washers. The
pcb and front panel assembly can then be lifted out of the case.

4. Reassemble in the reverse order.




TECHNICAL SPECIFICATION
VERTICAL AXTS

Sensivity:

Real-time Bandwidth:
Effective Storage Bandwidth:

Coupling:

Input Impedance:
Naximum Imput Voltage:

Vertical Resolution in
Storage Mode:

HORIZONTAL AXIS

Sweep Times:

Sampling Rate:

Horizontal Resolution in
Storage Mode:

TRIGGER
Source:
Polarity:

Level:

Sensivity:

Pre-triggers:

Trigger Indication:

Arm/Plot Indication:

EXTERNAL TRIGGER INPUT

Coupling:
Input Impedance:
Haximum Input Voltage:

5mV/div to 20V/div +/-3%
12 ranges selectable in 1-2-5 sequence

DC to 200kHz
DC to 20kHz

DC, AC or ground selectable;
AC coupling -3dB at 2Hz

1MOhm/ /4 TpF

250V (DC or AC Peak); 250V AC rms for 1 minute

256 steps (0.4%)

0.5ms/div to 500s/div +/-0.01%
20 ranges selectable in 1-2-5 sequence

S5us (at 0.5me/div) to 5s (at 500s/div)

1k memory depth (0.1%)

Internal or external selectable
Positive or negative slope polarity selectable

INT: Continuously variable over waveform
EXT: O to 2V

INT: less than 1 div
EXT: less than 0.5V pk-pk

Effective in Single Shot mode only; 0%, 50%
or 100% pre-trigger selectable.

In Refresh and Single Shot modes, LED lights

when triggered and extinguishes when

acquisition is complete.

In Single Shot and Refresh modes, LED lights
when unit is armed and awaiting trigger. 1In
Plot mode LED lights to show pen down.

DC coupled
1MOhm/ /33pF
250V DC; 250V AC rms, 50/60Hz
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Single Shot

Plot:

Retain:

Y Output:

Trigger Output

GENERAL

Power Requirements:

Size:

Weight:

Environmental Qperating

Range:

Environmental Storage

Range:

Display updated continuously from the right at
selected sweep rate.

When triggered the display is updated from

left to right at selected sweep rate; at the

end of acquisition the unit re-arms and re-
awaits trigger.

As Roll until triggered. At the end of
acquisition the display shows pre- and/or
post-trigger data according to the
pre-trigger selection.

Halts display updates. The data output rate
is then determined by the timebase setting.

Halte display updates. Data is retained in
non-volatile memory when power is switched off
(if batteries are fitted).

Oscilloscope Modes: Analogue output to
external oscilloscope with 10 x 8 div screen
set to O.5ms/div and 0.2V/div.

Plot Mode: Analogue output, 0.2V/div, with
aweep rate selectable by Timebase switch.

Oscilloscope Modes: TTL compatible signal to
external oscilloscope set to external negative

edge triggering.
Plot Mode: Pen 1ift signal, TTL compatible.

4V to 10V DC from 4 disposable cells,
rechargeable cells or AC adaptor. Typical

power consumption 500mW. In the retain mode,
new batteries provide typically 4 year memory
back up.

255 x 150 x 50mm

900gme excluding batteries

59C to 40°C, 20% to 80% RH

-40°C to 70°C
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FUNCTIONAL DESCRIPTION

The relationships between the major circuit elements are shown in the block
diagram opposite.

The attenuator divides the input signal by one or one hundred which is then
amplified by the pre-amplifier which has a gain of two.

The signal passes to the Y amplifier whose gain is selected by the V/DIV
switch. The output goes to three different places: the store/direct switch,
the trigger circuit and the A to D converter.

The trigger circuit consists of a Schmitt trigger with adjustable threshold.
It converts the output of the Y amplifier or the external trigger input into a
pulse to drive the control logic.

The analogue to digital converter (ADC) converts the output of the Y amplifier
into an eight bit binary value. The conversion is controlled by the control
logic and the sample rate is determined by the timebase setting.

There are four counters: read, write, delay and control. The read and write
counters are mutiplexed to the memory. The delay counter determines the
amount of pre-trigger and the control counter determines the start of screen.

The digital to analogue converter (DAC) converts the stored digital values
back to analogue.

The output of the 4MHz crystal oscillator goes to the ADC and is also divided
down to 200kHz for the read counter (used in the oscilloscope mode) and the
timebase divider network.

The switched mode power supply generates the supply rails required by the
instrument.




CIRCUIT DESCRIPTIONS
Power Supply

IC36 and associated components form a 40kHz flyback switching regulator
operating in continuous mode.

The feedback terminal (pin 1) also doubles as a 1V reference. Resistors RT3
and R75 set the +5VA cutput to +5.7V. The -5V rail is approximately =5.7V
and is determined by transformer action. (62 determines the clock frequency
and C60, C61 and RT4 maintain continuous operation. R76 and R77 limit the on
current to 650mA during start up and fault conditionms.

When the transistor between pins 5 and 6 of IC36 turns on, the current through
T1 primary ramps up and energy is stored in its core. When the transistor
turns off, the voltages on the windings reverse and diodes D16 and D17
conduct, transferring the stored energy into C64 and C65.

(Note that D16 and D17 are Schottky rectifiers and C64 is a special low
inductance capacitor).

Zener diodes D14 and transistor Q4 limit the +5VR rail in the data retention
mode.

When SW16 is set to the off position, D12 ensures PS8 goes LOW instantly,
putting the memory into standby before the supply rails go down. D12 also
provides protection against reversal of the input supply.

Y Amplifier
SW12 and SW13 select either AC or DC coupling or ground.

R15, R16 and R80 form an attenuator that divides the input signal by 100. V(1
and C14 provide frequency compensation. On the lowest six positions of the
V/DIV switch, SW14B is in the divide by 1 position and on the highest six
positions SW14B is in the divide by 100 position.

C15 and VC2 maintain constant input capacitance between the two switch
positions to preserve probe calibration. C16, R17 and diodes Q2 and Q3
provide input protection.

IC5 1s a FET input amplifier with & non-inverting gain of 2 and its offset is
nulled by VR1.

IC6A is an inverting amplifier and its gain is set by SW14A. The ADC requires
an input signal between OV and +2.4V; the output of IC6A is forced to half
this (+1.2V) via R22 to similate centre of screen. The output of IC6A goes to
three places: via SW10B to the trigger circuit, via R34 to the ADC ( D3
prevents signals from driving the ADC input negative), and via IC6B where the

signal is inverted and the offset introduced by R22 is removed by R66 for the
direct mode.

Trigger Circuit

The trigger source is selected by SW10B and is then halved by R38, R39, C35
and C37 and connected to one input of the comparator IC11A; D5, D6 and R40
provide input protection. The other comparator input is connected to the
TRIGGER LEVEL control. R42 and C56 provide positive feedback to give reliable

triggering on all waveshapes. IC11A has an open collector output; R44 is the
pull up resistor.
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IC1A is either inverting or non-inverting depending on the position of the
SLOPE switch SW11. When external triggering is selected by SW10A, IC1B
inverts to allow for the inverting action of the Y amplifier. The output of
the trigger circuit on pin 6 of IC1B drives the mode control circuitry.

ADC, Memory and DAC

The +VREF for the ADC (IC4) is generated by a 1.22V band gap reference diode
Di. IC7B inverts +VREF to provide -VREF for the Y amplifier. The ADC is a
successive approximation type with built in track and hold. The 4MHz clock is
applied to pin 5 and start conversion is a low going pulse from the control
logic on pins 1 and 2. The output of the Y amplifier passes through the
shaping circuit R7 and C40 to the ADC.

The start conversion pulse is typically 400ns wide. The FALLING edge starts a
conversion and presents the data from the previous conversion to its outputs.
The RISING edge clocks the 8 bit latch IC8 which holds this data.

The memory IC12 is addressed by two counters; IC16 is the write address and
IC17 the read address. Multiplexers IC13, IC14 and IC15 select one of the two
counters. IC17, the read counter, is either clocked at a fixed rate of 200kHz
or an extra clock pulse is added i1n the roll mode at each conversion.

When reading, the B/W OUT line is HIGH. The read counter is clocked on the
FALLING edge and the data on the memory in/out lines is latched by IC9 on the
RISING edge. This latched data is converted to a current by the DAC IC10.
This current is converted to a voltage by ICT7A to drive the Y QUTPUT. VR5
sets the gain in storage mcde and VR6 trims the offset.

The timebase determines the rate at which conversions and the subsequent
writes are made. The RISING edge of the timebase triggers the monstable IC2A
which generates a 400ns pulse. The Q bar output is the start conversion signal
described above and the FALLING edge of the Q output triggers monostable IC2B.
This generates a 1us pulse called WR CLK SEL; this passes through IC33D and
becomes WR MUX which in turn connects the write counter to the memory via
multiplexers IC13, IC14 and IC15. The RISING edge of WR CLK SEL triggers the
monostable IC3A and IC25E which produces a 350ns LOW going pulses called MEM
WR. This passes via IC32B to become R/W OUPT. The LOW going edge of R/W OUT
enables the output of IC8 and also initiates a memory write. This stores the

data latched in IC8 from a previous conversion into memory at a location
determined by the write counter.

IC24A and associated components drive pin 18 of IC12 HIGH putting the memory

into standby at power down in RETAIN mode or when DIRECT mode is selected.
When DIRECT mode is selected control line C goes LOW disabling the timebase.

TIMEBASE '
ON IC2A

START
CONV 400ns

WR CLK
SEL 14s

MEM WR

3
(R/W OUT| s




Control Logic

ROLL MODE

When ROLL mode is selected, SW4 opens and the control line is pulled HIGH by
R48. This drives the output of IC31A and IC28A HIGH and the output of IC27B
LOW, which holds IC35A set. The Q output of IC35A enables IC28C via IC28D
allowing an extra clock pulse to be added to the read counter clock via IC27A

every time an acquisition is made. This causes the display to roll from right
to left.

IC31C is forced HIGH disabling the TRIGGERED LED; IC31D is forced HIGH
disabling the reset line. IC31B is also forced HIGH disabling the ARMED LED.

In the ROLL mode the TD201 will continuously take acquisitions independent of
trigger.

SINGLE SHOT

The SINGLE SHOT mode is the same as the ROLL mode until triggered whereupon a

further preset number of acquisitions are made before the acquisition is
stopped.

When SW5 is depressed a pulse is generated by IC32A which sets the output of
IC34A HIGH. This enables IC34B and is also differentiated by C49 and R47 to
provide a pulse which sets IC35A causing the display to roll. When the
trigger arrives, IC34B is set enabling IC35B to be set on the next sample
which enables the pre-trigger counter IC18 to be clocked. SW6 and SW7 select
the amount of pre-trigger information stored before the acquisitions are
stopped. When the selected output of IC18 goes HIGH a reset is generated via
IC32D and the acquisitions stop. IC34 cannot be triggered again until IC34A
is set by SW5 and the sequence of events is repeated.

When SW5 is depressed the ARMED LED is lit and the TD201 is then awaiting
trigger. On arrival of the trigger signal the TRIGGERED LED is 1lit. Both LEDas
extinguish at the end of a complete acquisition.

At slow speeds it is possible to trigger the unit after arming before a whole
store has been over written, with the result that some old data will be
displayed.

REFRESH MODE

In the REFRESH mode 1024 acquisitions are made each time the instrument is
triggered.

When REFRESH mode is selected, SW3A generates a system reset via IC33A so that
all counters start from zero. SW3A also disables IC28D preventing the extra
read counter clock pulses used in Roll and Single Shot modes. IC34A is set
enabling IC34B to be triggered which allows IC35B to be clocked by WR CLK SEL.
The outputs of IC35A allow acquisitions to be made and counter IC18 to be
incremented. When the count on IC18 reaches 1024, a reset is generated via

IC32D; acquisitions are disabled until triggered again and another 1024
samples are written into memory.

The ARMED LED is permanently lit to show that the instrument does not need

manually re-arming. The TRIGGERED LED lights when triggered and extinguishes
at the end of 1024 acquisitions.

10

I BB B EEEEEEERERENEEHRHSHSH:S:H:



RETAIN

When the RETAIN button is depressed SWI1A enables the regulator circuit Q4 and
associated components. SW1B pulls control line F LOW disabling power-on resets
and stopping conversions. When SWiB is released a reset is generated via (52,
in case the mode switches were changed with the RETAIN button depressed.

With the ON/OFF switch ON the RETAIN button is effectively a hold button.

With the RETAIN button depressed and the ON/OFF set to OFF, RETAIN mode is
achieved. PS8 going LOW puts the memory into standby via IC24A and control
line C going LOW enables IC26B to reset the timebase counters on the next
clock edge, ensuring that ICs not connected to +5VR have only LOW level

8ignals on their inputs and that the read, write and control counters remain
in step.

Pen Plot and Trigger Out

When the PLOT button is depressed, SW2A allows control line B to go HIGH; this
drives the multiplexer IC30 which changes the clock source to the read and
control counters from the 200kHz clock to the timebase output. SW2A also pulls

control line F LOW disabling IC24C, preventing any resets, and resetting
IC26A, preventing any conversions. .

SW2B forces the output of IC27C HIGH so that the ARM/PLOT LED becomes the
PLOT or pen down indicator driven by the control counter IC29 via IC30.

When not in the PLOT mode the TRIGGER OUT goes LOW at the start of a read
cycle which triggers the oscilloscope timebase. The read rate is 200kHz and
the memory length used is 1024; it therefore takes just over 5ms to read the
contents of the store. Pin 15 on IC29 is the 2K bit and goes HIGH for 1K and
LOW for 1K. The oscilloscope therefore only displays for one half cycle; the
other half cycle allows for flyback of the trace. During this flyback half
cycle the TRIGGER OUT is HIGH; this is used to disable the DAC latch via IC27D
preventing data from being output to Y OUT.

Timebase

AL1, Q1 and associated components form a 4MHz Colpitts crystal oscillator.

IC1D is biased into its linear mode and amplifies the oscillator output;
further buffering is by ICiC.

IC19 divides the 4MHz down to 200kHz, for the read clock and the remaining
timebase dividers. SW15 selects the sampling speed by tapping off the divider
chain IC20, IC21 and IC22. SW8 selects seconds by switching in an extra
divide by 1000 using IC23A, IC23B and part of IC22B.

IC26B carries out a synchronous reset of the dividers at power off in the
Retain mode to ensure that the read, write and control counters remain in
step. The RESET 2 line holds IC19A reset for a short time to allow the 4MHz
oscillator sufficient time to start up when the inetrument is switched on.
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CALIBRATION
Equipment Required

DVM

Oscilloscope

Oscilloscope calibrator
Frequency meter

4V to 10V 1 Amp power supply
x10 oscilloscope probe

Set power supply to 4.0V and current limit to 1A to ensure reliable start up
of the TD201 switching power supply.

Connect power supply to battery terminals.

Switch on and check the current drain is less than 180mA with both LEDs on.
Check the internal supply rails are:=-

+5VD 4.5V to 5.3V
+5VR 4.7V to 5.5V
+5VA 5.3V to 6.1V
-5V -5.2V to -6.2V

Set power supply to 10V and recheck the internal supply rails.

Set power supply to 7V and check the current drain is less than 85mA.

Depress Retain button and set ON/OFF switch to OFF.

Check +5VR is 3.0V tc 5.1V.

Set power supply to 4V.

Check +5VR is 2.5V to 3.5V.

Check power supply current drain is less than 50uA.

Set power supply to 7V, switch unit ON and release the retain button.

Using the frequency meter check the 4MHz oscillator on pin 8 IC1C is 3999.6kHz
to 4000.4kHz.

Calibration should be carried out in the following order for best results.

Ensure the oscilloscope settings are 0.2V/DIV and O.5ms/DIV. Centre the trace
then select DC coupling.

Release the Store button and select internal trigger on the oscilloscope.
Unsolder the link at the top of the control board. This is a split pad on the
pcb bridged with solder and 1s in series with the Y SHIFT control wiper.
Ground the input of the TD201 by releasing both the AC and DC buttons.

Switch the V/DIV switch between 0.2V/DIV and 0.5V/DIV and adjust VR1 for no
movement of the trace between the two positions. Leave in the 0.2V /DIV
position.

Adjust VRT7 to centralise the trace.

Depress the STORE button and adjust VR6 to centralise the trace.

Resolder the Y SHIFT link on the control peb.

Rotate Y SHIFT and check for greater than +/-4 divisioms.

Release STORE button and check Y SHIFT for +/-4 divisions.

Connect oscilloscope calibrator, set to 0.2V/DIV and adjust VR2 for the
correct amplitude.

Switch both the calibrator and TD201 to Q.5V/DIV and adjust VC1 for the best
squarewave.

Step through the attenuator positions and check accuracy.

Remove calibrator and connect a x10 probe to the TD201 input.

Set TD201 to O.5V/DIV and connect probe tip to scope calibrator output set to
5V/DIV.

Adjust the probe compensation screw for the best squarewave.

Set TD201 to 0.2V /DIV and calibrator to 2V/DIV and adjust VC2 for the best
squarewave.

Remove probe and reconnect the calibrator.
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Depress STORE and REFRESH buttons, set TRIGGER LEVEL to mid position. Set
oscilloscope to external negative edge trigger and calibrator to 0.1V /DIV.
Adjust VRS for 4 divisions. (Note this adjustment cannot be done with 8

divieions because the A to D will be driven into clipping causing incorrect
adjustment).
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PARTS LIST

Hain & Y Amp PCB Asay

Part No

23186=~34T0
23185-5100
23185-5100
23185-3560
23185=-2330
23185=-2120
23185-2100
23185-3100
23186-3100
23186-3100
23202-2240
23202-2240
23187-2300
23185-1100

23202-3100
23185-3220
23202-3100
23185-0100
23202-3300
23202-3402
23202-3%200
23202-3100
23202-2402
232022200
23202-2100
23185-0100
23202-3100
23202-3100
23202-3270
23202-3300
25185-2100
23202-3300
23186-3180
23185-1100
23186-44170
23186-4470
23185-2220
23186=-2180
23186-4100
23186-3470
23186-3100

23186-3100
23185-3100
23185-4100
23185-4100
23186-1560
23185-3100

Resistors

Ref Description

R1 47KJ W25 CF Vert
R2 1MOJ W25 CF

R3 1MQOJ w25 CF

R4 B6KJ W25 CF

R5 3K3J W25 CF

R6 1K2J W25 CF

R7 1KOJ W25 CF

R8 10KJ w25 CF

R9 10KJ W25 CF Vert
R10 10KJ W25 CF Vert
R11  2K4F W25 MF 50ppm
R12  2K4F W25 MF 50ppm
R13 3KOJ W25 CF

R14 100RJ W25 CF

R15 to

R17 See Control PCB Assy
R18 10KF W25 MF 50ppm
R19 22KJ w25 CF

R20 10KF w25 MF 50ppm
R21 10RJ W25 CF

R22  30KF W25 MF 50ppm
R23 40K2F W25 MF 50ppm
R24  20KF W25 MF 50ppm
R25 10KF W25 MF 50ppm
R26 4KO2F W25 MF 50ppm
R27  2KOF W25 MF 50ppm
R28  1KOF W25 MF 50ppm
R29 10RJ W25 CF

R30 10KF W25 MF 50ppm
R31  10KF W25 MF 50ppm
R32  27KF W25 MF 50ppm
R33  30KF W25 MF 50ppm
R34 1KOJ w25 CF

E35 30KF W25 MF 50ppm
R36  18KJ W25 CF Vert
R37 100RJ W25 CF

R38 470KJ W25 CF Vert
R39 470KJ W25 CF Vert
R40 2K2J W25 CF

R41 1K8J W25 CF Vert
R42 100KJ W25 CF Vert
R43 4TKJ W25 CF Vert
R44 10KJ W25 CF Vert
R45 Not used

R46 10KJ W25 CF Vert
R4T 10KJ W25 CF

R48 100KJ W25 CF

R49 100KJ W25 CF

R50 560RJ W25 CF Vert
R51 10KJ W25 CF

R52 to

R54 100KJ W25 CF Vert

23186-4100
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Resistors (continued)

Part No

23185-1560
23186-3180
23185-4100
23186-4100
23186-4100
23202-33%00
23186-3180
23186-14T0
23185-4100
23187-2430
23186-3100
23185-3270
23186-3100
23186-3100
23185-3100
23186-3100

23185-3100

23186-3100
23186-3100

23186-2100
23186-0100
23186-0100
23185-2220
23185-2220
23185-2100
23186-2180
23186-0100
23186-2180

23377-3100
23378-2470

23377-1470
23377-2100

23378-3100.

Part No

23427-0377
23427-037T7
23438-0007
23557-0647
23427-0327
23427-0327

Ref Description

R55 560RJ W25 CF

R56 18KJ W25 CF Vert
R57 100KJ W25 CF

R58 100KJ W25 CF Vert
R59 100KJ W25 CF Vert
R60  30KF W25 MF 50ppm
R61 18KJ W25 CF Vert
R62 470RJ W25 CF Vert
R63 100KJ W25 CF

R64  4K3J W25 CF

R65 10KJ W25 CF Vert
R66  2TKJ W25 CF

R67 10KJ W25 CF Vert
R68 10KJ W25 CF Vert
R69 10KJ W25 CF

R70 10KJ W25 CF Vert
R71 See PSU PCB Assy
R72 10KJ w25 CF

RT3 to

R77 See PSU PCB Assy
R78 10KJ W25 CF Vert
R79 10KJ W25 CF Vert
R80 See Control PCB Assy
R81 1KOJ W25 CF Vert
R82 10RJ W25 CF Vert
R83 10RJ W25 CF Vert
R84 2K2J W25 CF

R85 2K2J w25 CF

RB6 1KOJ W25 CF

R8T 1K8J W25 CF Vert
R88 10RJ W25 CF Vert
R89 1K8J W25 CF Vert
VR1 10K CF Preset
VR2  4K7 CF Preset
VR3 and

VR4 See Control PCB Assy
VR5 470R CF Preset
VR6 1KQ CF Preset
VRT 10K CF Preset
Capacitors

Ref Description

C1 39PG 63V Cer

c2 39PG 63V Cer

C3 100NM 63V Cer

C4 10UM 35V Elec

C5 330PG 63V Cer

Cé 330PG 63V Cer

C7 100NM 63V Cer

23438-0007
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Capacitors (continued) Semiconductors

Ref Description Part No Ref Description Part No

c8 10UM 35V Elec 23557-0647 D1 MP5010GN 27161-0007
C9 100NM 63V Cer 23438-0007 D2 to

C10  10UM 35V Elec 23557-0647 D11 1N4148 25021-0901
c11 Not fitted D12  See PSU PCB Assy

C12  68PG 63V Cer 23427-0332 D13 1N4148 25021-0901
C13 100NM 250V P/E 23621-0312 D14  BZX83C5V6 25130-0217
C14  See Control PCB Assy D15 to

C15 See Control PCB Assy D19 See PSU PCB Assy

C16  See Control PCB Assy D20 to

C17  68PG 63V Cer 23427-0332 D23  1N4148 25021-0901
C18 10UM 35V Elec 23557-0647 D24  BZXB3C4V3 25130-0906
C19 15PG 63V Cer 23427-0343

C20 10UM 35V Elec 2355T7-0647 Q1 to

C21 100NM 63V Cer 23438-0007 Q4 ZTX239 25380-0229
C22  10UM 35V Elec 23557-0647

C23 100WM 63V Cer 23438-0007 IC1  T4HC86 27231-0860
C24 100NM 63V Cer 23438-0007 IC2 T4HC123 27231-1230
C25 100NM 63V Cer 23438-0007 IC3  T4HCT4 272%1-0740
C26 B8P2C 63V Cer 23427-0378 IC4 ADTST5JN 27153-0020
C27 8P2C 63V Cer 23427-0378 IC5 TLOTM 27106-0604
C28 100NM 63V Cer 23438-0007 IC6 NE5532N 27106-0517
C29 10NZ 63V Cer 23427-0325 IC7 TLOT2 27106-0606
C30 100NM 63V Cer 23438-0007 IC8  T4HC3T74 27231-3740
C31  470PG 63V Cer 23427-0334 IC9  T4HC3T4 27231-3740
C32 10NZ 63V Cer 23427-0325 IC10 DACO801LCN 27153-0100
C33 100NM 63V Cer 23438-0007 IC11 LM393 27103-0003
C34  Not fitted IC12 2Kx8 L/Pwr Static RAM 250nS
C35  47PK 500V Cer 23450-0036 27410-0410
C36 10UM 35V Elec 23557-0647 IC13 to

C37 39PG 63V Cer 23427-0377 IC15 T4HC257 27231-2570
C38 10NZ 63V Cer 23427-0325 IC16 to

C39 Not fitted IC18 T4HC4040 27230-0400
C40 330PG 63V Cer 23427-0327 IC19 to

C41 to IC23 T74HC390 27231-3900
C45 10NZ 63V Cer 23427-0325 IC24 'T74HC132 27231-1320
C46 Not fitted IC25 T4HCO4 27231 -0040
C47 to IC26 T4HCT4 27231-0740
C49 10NZ 63V Cer 23427-0325 IC27 T4HC86 27231-0860
C50 100NM 63V CEr 23438-0007 IC28 'T4HCO8 27231-0080
C51  10UM 35V Elec 23557-0647 IC29 T4HC4040 27230-0400
C52 100NM 63V Cer 23438-0007 IC30 T4HC257 27231-2570
C53  10UM 35V Elec 23557-0647 IC31 T4HC32 27231-0320
C54  10NZ 63V Cer 23427-0325 IC32 'T4HC32 27231-0320
C55 10NZ 63V Cer 23427-0325 IC33 T4HCO8 27231-0080 -
C56 10PC 63V Cer 23427-0328 IC34 T4HCT4 27231-0740
C57 10UM 35V Elec 23557-0647 IC35 T4HCT4 27231-0740
C58 100NM 63V Cer 23438-0007 IC36 See PSU PCB Assy

C59 10UM 35V Elec 23557-0647

C60 to

C65 See PSU PCB Assy

C66 to

C79 10NZ 63V Cer 23427-0325

C80 100NM 63V Cer 23438-0007

VC1 and

VC2 See Control PCB Assy
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Other Parts on Main/Y Amp PCB Assy

Description Part No
Skt DIL 8 pin 4 off 22574-0118
Skt DIL 14 pin 12 off 22574-0119
Skt DIL 16 pin 15 off 22574-0120
Skt DIL 18 pin 22574-0121
Skt DIL 20 pin 2 off 22574-0141
Skt DIL 24 pin 22574-0139
Switch rotary 1P12VW
(SwWi5) made from 22220-0002
Switch rotary 2P6W
(SwW144) made from 22220-0003%
Switchbank 8 Way
(sw1-8) 22225-0640
Switchbank 5 Way
(SwW9-13) 22225-0650
Switch screen 31531-0080
Header 11 Way rt ang
cut from 22573-0019
Header 5 Way rt ang
cut from 22573-0019
Y Amp screen 31345-0050
Veroc pin
(for attachment of Y amp screen)
4 off 22469-0200
Cable coax RG1744A/U
~ 150mm off 10144-0004
Xtal 4 MHz 28500-0200
PCB - Main/Y Amp 35555-1080
Control PCB Assy
Resistors
Ref Description Part Ho
R15  1MOF W25 MF 50ppm 23202-5100
R16 10KF W25 MF 50ppm 2%202-3100
R17 220KJ w25 CF 23185-4220
R80 100RJ W25 CF 23185-1100
VR3 Pot 10KA 23347-0100
VR4 Pot 1KA 23347-0120
Capacitora
Ref Deacription Part No
C14  3N9F 160V P/S 23647-0521
C15  33PK 500V Cer 23424-0235
Ci16  3N3X 500V Cer 23424-0452
Vel Trimcap 3-25pF 23984-0012
VC2  Trimcap 2-9pF 23984-0013
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Other Parts on Control PCB Assy

Deseription

Header 8 Way rt ang
(cB1-8)
PCB - Control

PSU PCB Assy
Resistors

Ref Description

R 6R8J 2W CF
R73 10KF W25 MF 50ppm
RT74 120KJ w25 CF
R75 47KF W25 MF 50ppm
R76 OR33J W25 MF
RT7T7 OR33J W25 MF

Capacitors
Ref Description

C60 2N2K 63V Cer

Cé1  22PG 63V Cer

Cé2 1N8K 100V Cer

C63 220U 16V Elec

Cé4 470U 10V Elec
Low impedance type

C65 220U 16V Elec

Semiconductors

Ref Description

D12 11DQO3
D15  1N4148
Di6 11DQO3
D17  11DQO3
D18  1N4148
D19 1N4148
D25  1N4002

IC36 LM3578N

Part No

cut from 22573-0019

35555-1090

Part No

23184-0068
23202-3100
25185-4120
23202-3470
23203-0330
23203-0330

Part No

23427-0350
23427-0323
23427-0379
23557-0641

23557-0800
23557-0641

Part No

25115-0700
25021-0901
25115-0700
25115-0700
25021-0901
25021-0901
25115-0907

27160-0300

Other Parts on PSU PCB Aasy

Description

Skt DIL 8 pin
Header 4 Way rt ang
(Ps1-4, 5-8)

Ref

22574-0118

2 off cut from 22573-0019

Transformer Assy T1
(T1)

Switch, slide SPDT
(SW17)

PCB - PSU

43751=-1010

22218-0002
35555-1100



Front Panel Assy

Description Part No
Front Panel 23331-1160
Switch, slide

(swi6) 22218=0205
Scerew M2x5 Pan Head

(for swi6) 2 off 20234-0026

BNC bulkhead Skt 4 off 22588-0004
Bush, insulating

(for Y Amp BNC) 22588-0700
Washer nylon
(for Y Amp BNC) 20611-0010

LED miniature 2 off 25601-0200
Sleeve H12 x 15mm

(for LED wires) 2 off 10300-0404
Adhesive pad

(for LEDs) 2 off 10300-0313
Case Parts
Description Part Ho

Switchbutton red 37113=-0150
Switchbutton grey 4 off 37113-0080
Switchbutton blue 8 off 37113-0090
Knob aluminium 2 off 37151-0240
Knob ABS grey 2 off 37151-0270
Clip, grey knobs to shafts

2 off 20620-0009
Bush, grey knobs to panel

2 off 31122-0190

Switch cup

(for SW14B) 31122-0210
Switch insert

(for SW14B) 22220-0501

Collar, shaft
(alum knobs (2)
switch cup (1) 3 off 31125-0012
Grubscrew M2 x 2.5mm
(for shaft collars)
3 off 20220-0001
Y amp screen 31345-0050
Panel, short, battery compartment
2 off 33335-0080
Panel, long, battery compartment
2 off 33335-0070

Battery Compartment 20656-0010
Grommet

(battery compartment) 22443-0001
Foam pad

(battery compartment)
M/F 10300-0320

Power Jack socket 22581-0506

Case Parts (continued)

Description Part No
Case Upper 33537-0150
Banc Loc Inserts MV3-B-6BA

2 off 20105-0501

Screen, Case upper 31346-0070
Insulator, Case upper 31346-0120
BEarthing spring

(Case upper screen

to main PCB) 35358-04T0
Case Lower 33537-0160
Screen, case lower 31346-0130
Earthing spring

(Case lower screen 35358-0480

to Y amp pchb)

Foot, black PVC 4 off 31748-0190
Screw 6BA x 3/16" pan head
(Case upper to lower)

6 off 20134-0501
Screw 6BA x 1" pan head
(Case upper to lower) 20134-0503
Washer, fibre 12.5mm0D x 8.5mmID
x 2mm thk 10 off 20612-0009
Washer, fibre 1/2"0D x 1/8"ID
x 1/32" thk 2 off 20612-0010
Washer M3 2 off 20030-0263
Side trim, front 2 off 31332-0490
Side trim, rear 2 off 31332-0500

Handle 313%6=-0200
Battery cover 33335=-0060
Rear panel 33331-1170
Logo label 37522-0010
Serial No label 37522-0020
Instruction label 37558-0810
Packaging Parts

Description Part No
Aircap sheet 0.45M off 10612-0202
Carton 38113-0260
Printed Sleeve 38181-0140
Guarantee Card 48581-0230
Instruction Book 48583%-0530
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