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SECTION 1

ROUTINE SERVICING

1.1 Calibration and Performance Checks

1.1.1 Routine Calibration

Although the output stability of the 4910 and 4911 DC Voltage
Reference Standards is specified over periods of 30 days, 90 days
and 1 year, there is no recommended recalibration interval for the
unit.

As with all reference standards, it is up to the user to make a
decision on how frequently the unit is recalibrated, based on the
calibration confidence level which is required. This confidence
level will depend as much on the recorded performance history of
aparticular49100r4911 asonitsdatasheetstability specifications.
However, Datron Instrumentsrecommends that 1 year beregarded
as the maximum recalibration interval to be adopted.

The procedure for calibrating a 4910 or 4911 against a second
fully certificd49100r4911isdetailedin Section 5 of the ‘4910 and
4911 DC Voltage Reference Standards User' s Handbook'.

To check or re-calibrate 24910 or 4911 against other standards,
such as saturated Weston cells, refer to Datron Instruments for
relevant information.

1.1.2 Calibration Confidence Check

Aswithany metrology standard, the highest calibration confidence
level can only be achieved by frequent recalibration of the 4910
or 4911 to fully-traceable prime standards. However, fora 4911
a simple confidence check on the stability of the 10V outputs (the
CELL and AVERAGE outputs) can be performed by comparing
individual CELL outputs to the AVERAGE output.

Fora4910, the 10V outputs (the CELL, AVERAGE and 4-WIRE
OUTPUT BUFFER outputs) can be checked by comparing
individual CELL outputs to the AVERAGE output, and by
measuring the difference between the 4-WIRE OUTPUT
BUFFER output and the AVERAGE output.

Because each CELL output contributes only one quarter of the
AVERAGE output, and because statistically all four CELL
outputs are unlikely to exhibitidentical drift, excessive driftinany
CELL output will show up as a measurable change in the
difference voltage between the CELL and AVERAGE outputs
when compared to previously recorded data. The procedures to
carry out these Confidence Checks, which only require the use of
anull detector, are detailed in Section 5 of the ‘4910 and 4911 DC
Voltage Reference Standards User's Handbook'.

If a very linear voltage source (such as a Datron 4708 calibrator)
or a high quality voltage divider is available, the 1.018V and 1V
DIVIDED OUTPUTS can also be compared to the AVERAGE
output. The method for using these pieces of equipment to check
the DIVIDED OUTPUTS is contained in the Calibration
Confidence Check procedure in Section 5 and Appendix D of the
'4910 and 4911 DC Voltage Reference Standards User's
Handbook'.

The calibration confidence check procedures are simple enough
to be carried out each time the 4910/4911 is used.
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1.2 Battery Pack Servicing

The 4910/4911 contains fifteen sealed-electrolyte lead-acid
batteries configured as five 18V battery supplies. These batteries
enable the unit to remain fully operational for 9 hours at 25°C in
Normal mode, or 168 hours at 25°C in Transit mode.

When the 4910/4911 is connected to an AC line supply the
batteries are automatically recharged or float-charged depending
on their state of discharge. Inaddition, when the unit is in Transit
mode, an external DC supply can be used to take over from the
batteries as the unit’s primary source of power.

Over a period of several years, the unit’s batteries will slowly
deteriorate to a point at which they can no longer keep the unit
operational for the Normal and Transit mode periods specified
above. Therate at which they deteriorate will depend on anumber
of factors, including the number of discharge cycles they are
subjected to, and whether or not they are ever allowed to approach
their deep discharge point. The following checks can be carried
out to determine the condition of the batteries.

1.2.1 Battery Pack Check Procedures

Caution: Do NOT carry out these tests unless the availability of
an appropriate AC line supply at the end of the test is assured for
a period of 48 hours so that the batteries can be recharged.

A simple check on the condition of the unit’s battery pack can be
performed as follows:

1. Setup the 4910/4911 in an ambient temperature of 20°C to
25°C.

2. Switch the unit to Normal mode and connect it to an
appropriate AC line supply for at least 48 hours.

3. Check that all the Battery LEDs associated with the CELL
outputs, and the Battery Supply LED are illuminated
continuous green.

4. Disconnect the unit from its AC line supply and note the
elapsed time before any one of the front panel Battery LEDs
or the Battery Supply LED begins to flash alternate red and
green.

5. Immediately reconnect the unit to an appropriate AC line
supply and leave it connected for at least 48 hours to ensure
that the batteries are fully recharged.

If the time noted in step 4 is greater than 7.5 hours, then it can be
assumed that all the 4910/4911°s batteries are in good condition.
If the time noted is less than 7.5 hours, replacement of the unit’s
battery packs should be considered — refer to Section 1.2.2.

Caution: The elapsed time before the first LED changes from
continuous green to flashing red/green is likely to be in the region
of 6 to 10 hours, and it is essential that the unit is reconnected to
an AC line supply within 0.5 hours of this first red/green flash
condition occurring. On no account should any of the Battery
LEDs be allowed to progress to the alternate red/off flashing
condition, as this may cause correct temperature control of the
unit’s zener reference diodes to be lost. (If temperature control is
lost, as indicated by one or more of the Temp LEDs illuminating
red, the unit may require recalibration.)

If the appropriate test and measurement equipment is available, a
better determination of the unit’s battery pack condition can be
performed as follows:

1. Set up the unit in an ambient temperature of 20°C to 25°C.

2. Switch the unit to Normal mode and connect it to an
appropriate AC line supply for a period of at least 48 hours.

3. Check that all the Battery LEDs associated with the CELL
outputs, and the Battery Supply LED are illuminated
continuous green.

N.B. Take special care not to short together any pins of the
BATTERY/CHARGE VOLTAGES connector.

4. Connect a 1409, 2.5W (or greater power rating) resistor
acrosscach of the Cell 18V battery supplies (battery supplies
1 to 4) via the unit’s BATTERY/CHARGE VOLTAGES
connector — refer to Figure 1.2.1.1. DO NOT connect a
resistor across battery supply number 5.

5. Disconnect the unit from its AC line supply and record the
terminal voltage of each 18V battery supply every 15 minutes
via the unit’'s BATTERY/CHARGE VOLTAGES
connector — refer to Figure 1.2.1.1.

6. Continue to monitor the terminal voltages of the batteries
every 15 minutes until one of the batteries reaches a terminal
voltage of 17.5V.

7. Immediately disconnectthe 1402 loads from the BATTERY/
CHARGE VOLTAGES connector and reconnect the unit
toanappropriate AC line supply before compiling the results
of this discharge test. The unit should remain connected to
the AC line supply for at least 48 hours to ensure that the
batteries are fully recharged.

8. Plot the discharge curves for each of the five batteries for
comparison with the curve shown in Figure 1.2.1.2.

Ifall of the discharge curves are closely aligned to the curve shown
in Figure 1.2.1.2, then it can be assumed that the unit’s batteries
are in good condition.

N.B. Remember to leave the unit connected to an AC line supply
for at least 48 hours to recharge the batteries.
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\
Pin | Name Function Pin| Name Function
Four 140CY2.5W 1 | BATT OV (4) gmr\f 4-ve 9 311:: +¥ (4; glwy 4 4ve
2 BATT OV (3 ttery 3 - 0 +V (3] 3 +ve
Load Resistars 3 | BATTOV Ezg aamﬁ 2 :: }1 BATT +V (2) Bam 2 +:e
4 BATT OV (1) | Battery 1 -ve 12 | BATT +V (1) | Battery 1 +ve
1 5 BATT OV (5) | Battery 5 -ve 13 | BATT +V (5) | Battery 5 +ve
o o o ollllllll 3} No connection 14 No connection
7 : No connection 15 | Thermistor Hi | Temperature monitoring
° 0 19 Pt 8 Thermistor Lo | Temnperature monitoring thermistor connection
thermistor connection
Fig 1.2.1.1 BATTERY CONDITION CHECKS - BATTERY/CHARGE VOLTAGES CONNECTOR -
LOAD CONNECTIONS
=
\
20 ]
19 :
18 :
Battery
Voltage |
(Volts) ]
17
16 —-
15 -+
14 LT B TR R R (N . AR N T T T LI | T
1 2 3 4 5 6 7 8
Discharge Time (hours)
Fig 1.2.1.2 TYPICAL BATTERY DISCHARGE CURVE
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1.2.2 Battery Pack Replacement

The decision as to whether the 4910/4911’s battery pack requires
replacement depends on a number of factors.

The battery checks detailed in Section 1.2.1 will ascertain whether
the batteries are in good enough condition to meet the instrument’s
9-hour Normal mode or 168-hour Transit mode battery back-up
specification,

However, if the unit is always operated from an AC line supply,
or if it is only used in Normal mode for periods considerably less
than 9 hours, and in Transit mode for periods less than 168 hours,
it may not be necessary toreplace the battery pack simply because
it fails the Section 1.2.1 battery checks.

Similarly, the unit’s EXTERNAL DC INPUT facility.can be used
to reduce the Transit mode battery back-up requirement.

Hence the decision as to whether or not to replace the battery pack
will depend to some extent on the intended usage of the 4910/
4911.

The advantage of the battery check procedure which plots the
discharge curves of the batteries, is that it provides a means of
checking whether or not the unit’s five battery supplies are
degrading evenly.

Ifany one 18V battery supply shows markedly worse degradation
than the other battery supplies in the unit, then it is likely that the
instrument has developed a fault. In this case refer to the fault
diagnosis checks detailed in Section 2.

1-4

If it is considered necessary to replace the battery pack, use the
following procedure to do so:

1. Connectthe unit to an appropriate AC line supply and switch
the unit into its Normal operating mode.

2. Remove the two screws towards the rear of the unit’s top
cover and lift the top cover clear.

Caution: With the top cover removed from the unit, part of
the power supply circuitry in the rear of the unit is exposed.
Care should be taken to prevent accidental short-circuits
which might result, for example, from careless use of
screwdrivers or dropped screws. :

3. Remove the tworibbon-cable plugé, P8 and P9, from the rear
left hand side of the battery pack —refer to Figure 1.2.2.1.

4. Remove the eight screws and shakeproof washers which
secure the battery pack to the side panels of the unit, and lift
out the battery pack using the handle provided.

5. Slide the new battery pack (Datron Part Number 400885)
into the unitand secure it with the eight securing screws and
shakeproof washers.

6. Re-instal ribbon-cable connectors P8 and P9.

7. Replace the top cover of the unit, securing it with the two top
COVer SCIews.

8.  Check the following front-panel LED conditions:
Battery LEDs — continuous green
Temp LEDs — continuous green
Battery Supply LED — continuous green

Note: While ribbon-cable connectors P8 and P9 are
disconnected, the front-panel Battery and Battery Supply
LEDs may illuminate continuous red, This should NOT be
interpreted as a fault condition.

9. Leavetheunitconnected to an appropriate AC line supply for

at least 48 hours to ensure that the new battery pack is full y
charged.
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Fig 1.2.2.1 LOCATION OF BATTERY TRAY CONNECTORS
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SECTION 2 FAULT DIAGNOSIS AND REPAIR

CAUTION:

During the 4910/4911°s warranty period (for details, refer to the “Terms and Conditions of Sale’ which appear on the invoice for the
unit), unauthorized repairs or modifications to the unit, other than those listed in Section 2.1 below, will invalidate the warranty,

2.1 Internal Operations Not Affecting Instrument Warranty.

The following internal operations may be carried out by the user
during the 4910/4911’s warranty period without invalidating the
warranty:

1. Removal of the unit’s top cover.

2. Internal battery connection after ‘cold’ shipment — refer to
Section 2 "Preparation for Operation—Cold Shipment'of the
‘4910 and 4911 DC Voltage Reference Standards User's
Handbook'. '

3. Isolation of a CELL output from the AVERAGE output, or
reconnection of a CELL output tothe AVERAGE output —
referto Section 3 “ Average Switching’ of the ‘4910 and 4911
DC Voltage Reference Standards User's Handbook’
Note, however, that isolation of a CELL output from the
AVERAGE output willinvalidate the calibration certification
of a ‘hot’ shipped 4910/4911.

4. Recalibration of the unit —refer to Section 5 'Calibration’ of
the ‘4910 and 4911 DC Voltage Reference Standards User’s
Handbook'.

2.2 Introduction

2.2.1 Fault Diagnosis and Repair Strategy

The 4910/4911 contains ultra-precision electronic circuitry. It is
therefore recommended that all repairs to the unit are carried out
by Datron Instruments or an authorized Datron Service
Representative. (For a list of these representatives refer to the end
of this manual.)

The diagnostic tables listed in this section are only intended to
help a user to locate faults to assembly level — i.e. to a particular
PCB or sub-assembly. Itisrecommended that repairs are effected
by obtaining a complete replacement PCB or sub-assembly from
Datron Instruments,

Unless highly skilled service personnel are available, it is not
recommended that user’s carry out fault diagnosis and repair to
component level,

222 Use of Fault Diagnosis and Repair
Tables

Tables2.2.1 10 2.2.8 provide a useful guide to locating instrument
faults down to assembly level unless otherwise stated. They apply
with the instrument in Normal mode, and although not exhaustive,
they cover most of the fault symptoms that are likely to be
observed in the instrument.

Faults should be cured in the same order in which the tables are
organized — i.c fault symptoms in Table 2.2.1 should be
investigated before those detailed in Table 2.2.2,and those in Table
2.2.2 investigated before those in Table 2.2.3 etc.

The FAULT LOCATION column in the tables indicates the
probable assembly which has failed. Where more than one
assembly is listed, each assembly should be checked in turn using
the information contained in Section 4 ‘TECHNICAL
DESCRIPTIONS’ of this manual.

Prior to any other checks on a particular assembly, check the
following:

1. The condition of relevant fuses as detailed in Table 2.2.9.

2. The voltages and/or current-limits of the assembly’s power
supplies as detailed in Table 2.2.10 to Table 2.2.14.

The dismantling and reassembly procedures for gaining access to
all of the unit’s assemblies are detailed in Section 3
‘DISMANTLING AND RE-ASSEMBLY” of this manual, An
extender card (Datron Part Number 400947) is available, which
allows the Cell and Output PCBs to be tested more easily.

After replacement or repair of an assembly, carry out the checks/
adjustments detailed in Table 2.2.15.

2-1
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FAULT DIAGNOSIS TABLES
TABLE 2.2.1 'Line Supply' AND 'Battery Supply’ LED RELATED FAULTS

SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
Line Supply LED fails to light Blown POWER INPUT module fuse. Rear Panel, Check fuse rating and line User's Handbook, Section 2
when the unit is connected to supply voltage selection.
an AC line supply.
LED or LED drive circuit failure. Power Supply, Mother or As required. Section 4.2.9.4; Page 4-38,

Front Panel PCB.

Battery Supply LED flashes
red/green prematurely after
AC line supply disconnection.

Batteries insufficiently charged

before AC line supply disconnection.

Recharge on an AC line supply
for at least 48 hours.

Charging circuit failure, Power Supply PCB. As required. Section 4.2.5; Page 4-32.
Battery Pack failure. Battery Tray Assembly. As required. Section 4.2.6; Page 4-34,
Battery Supply LED fails to Charging circuit failure. Power Supply PCB. As required. Section 4.2.5; Page 4-32.
return green within 48 hours
of AC line supply connection. Battery Pack failure. Battery Tray Assembly. As required. Section 4.2.6; Page 4-34.
Battery Supply LED flashes External DC Supply input Check External DC Supply input
red and green when the unit has fallen below 10V. is within the 10V to 40V limits, with
is in Transit mode and the 4910/4911 connected to it.
connected to an external
DC supply. External DC regulator circuit failure. Mother PCB. As required. Section 4.2.8.2; Page 4-36.
Battery Pack failure. Battery Tray Assembly. As required. Section 4.2.6; Page 4-34.
TABLE 2.2.2 CELL 'Battery' LED RELATED FAULTS
SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
Cell Battery LED flashes Batteries insufficiently charged Recharge on an AC line supply
red/green prematurely after before AC line supply disconnection. for at least 48 hours.
AC line supply disconnection,
Charging circuit failure. Power Supply PCB. As required. Section 4.2.5; Page 4-32.
Battery Pack failure. Battery Tray Assembly. As required, Section 4,2.6; Page 4-34.
Cell Battery LED fails to . Charging circuit failure. Power Supply PCB. As required. Section 4.2.5; Page 4-32.
return green within 48 hours
of AC line supply connection. Battery Pack failure. Battery Tray Assembly. As required. Section 4.2.6; Page 4-34.
Cell Battery LED flashes red External DC Supply input has Check External DC Supply input
and green when the unit is in fallen below 10V, is within the 10V to 40V limits, with
Transit mode and connected the 4910/4911 connected to it.
to an external DC supply.
External DC regulator circuit failure. Mother PCB. As required. Section 4.2.8.2; Page 4-36.
Battery Pack failure. Battery Tray Assembly. As required. Section 4.2.6; Page 4-34.
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TABLE 2.2.3 CELL 'Temp' LED FAULTS

SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
Cell Temp LED fails to return Temperature control circuit failure. Cell PCB. As required. Section 4.2.1.1; Page 4-9.
green when rear-panel
HEATER RESET switch is Temperature monitoring circuit Cell PCB, As required. Section 4.2.1.1; Page 4-9,
depressed five minutes after failure.
all Battery LEDs show green
with unit in Normal mode.
TABLE 2.2.4 CELL 'Average’' LED FAULTS
SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
Average LED fails to light AVERAGE IN/OUT slide switches Cell PCB. Check position of AVERAGE Usei's Handbook Section 3
green when the appropriate incorrectly positioned. IN/OUT slide switches.
cell is coupled to the
AVERAGE output. LED drive circuit failure. Cell PCB. As required. Seclion 4.2.9.2; Page 4-38.
Average LED fails to light red AVERAGE IN/OUT slide switches Cell PCB. Check position of AVERAGE User's Handbook, Section 3
when the appropriate cell is incorrectly positioned. IN/OUT slide switches,
isolated from the
AVERAGE output. LED drive circuit failure. Cell PCB. As required. Seclion 4.2.9.2; Page 4-38.

2-3
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TABLE 2.2.5 CELL OUTPUT FAULTS

61Hz ripple or noise
superimposed on its DC level.

filter failure,

Ground screen integrity failure.

Cell PCB or Digital PCB.

Check mechanical integrity of
Cell PCB and Digital PCB
cover-screen ground planes.

SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
All cell outputs are in error PWM divider period timing fault. Digital PCB. As required. Section 4.2.4; Page 4-30.
by the same amount.
All outputs at approx. 0.7V, PWM divider period timing fault. Digital PCB. As required. Section 4.2.4; Page 4-30.
Individual cell output drifts Cell primary divider failure. Cell PCB. As required. Section 4.2.1.2; Page 4-12 and
by more than 152uV. Section 4.2.1.4; Page 4-14.
Cell reference module failure. Cell PCB. As required. Section 4.2.1.1; Page 4-9.
Cell output amplifier failure. Cell PCB. As required. Section 4.2.1.1; Page 4-9.
Individual cell output drifts Cell secondary divider failure. Cell PCB. As required. Section 4.2.1.3; Page 4-13 and
by less than 152uV. Section 4.2.1.5; Page 4-16.
Cell reference module failure. Cell PCB. As required. Section 4.2.1.1; Page 4-9.
Cell output amplifier failure. Cell PCB. As required. Section 4.2.1.1; Page 4-9.
Cell output has excessive Cell primary or secondary divider Cell PCB. As required. Section 4.2.1.2; Page 4-12 and

Section 4.2.1.3; Page 4-13.

Section 3.4.4; Page 3-4 and
Section 3.4.8; Page 3-7.

TABLE 2.2.6 AVERAGE OUTPUT FAULTS

drops by more than 50uV for
a load current of 15mA
(measured using 4-wire sensing)

SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
AVERAGE output fails AVERAGE IN/OUT links incorrectly Cell PCB. Check position of AVERAGE User's Handbook, Section 3.
Calibration Confidence-check positioned. IN/OUT links.
as detailed in Section 5 of the
4910 and 4911 DC Voltage ‘Summing network failure. Mother PCB. As required. Drawing DC400878 Sheet 6; Page 11.4-7.
Reference Standards
User's Handbook. 4-Wire Output Buffer or internal Output PCB. Check AVERAGE ADJUST Section 2.3.2; Page 2-9; Section 4.2.2.1
average buffer failure. potentiometer adjustment then and Section 4.2.2.2; Page 4-17.
check as required.
TABLE 2.2.7 4-WIRE OUTPUTYT BUFFER FAULTS
SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
4-WIRE OUTPUT BUFFER 4-Wire Output Buffer failure. Output PCB. Check 4-WIRE ADJUST Section 2.3.3; Page 2-10 and
differs from AVERAGE output potentiometer adjustment, Section 4.2.2.1; Page 4-17.
by more than £10uV at 23°C then check as required.
4-WIRE OUTPUT BUFFER 4-Wire Output Buffer failure. Output PCB. As required. Section 4.2.2.1; Page 4-17.
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TABLE 2.2.8 DIVIDED OUTPUT FAULTS

Notes:
[1 To check these fuses, use the following procedure:

1. Connect all four CELL outputs to the AVERAGE output — see Section 3.

2. With the unit in Normal mode, measure each individual CELL output using a high impedance voltmeter

(>1MQ input impedance) and note the results.

3. Connect a 10kQ resistor across the AVERAGE output terminals.

4. Measure each individual CELL output using a high impedance voltmeter (>1MQ input impedance) and

note the results.

Any CELL output, which drops by more than 10mV between steps (2) and (4), probably has a blown fuse

F101 on its cell PCB.

SYMPTOM POSSIBLE FAULT FAULT LOCATION CHECKS RELEVANT SECTION OF HANDBOOK
1.018V DIVIDED OUTPUT 1.018V Divided Output primary divider failure, Qutput PCB. As required. Section 4.2.2.3; Page 4-18: Section 4.2.2.5; Page 4-21
drifts by more than 152V, and Section 4.2.2.1; Page 4-28.

1.018V Divided Output output buffer failure. Output PCB. As required. Section 4.2.2.4; Page 4-20.
1.018V DIVIDED OUTPUT 1.018V Divided Output secondary divider failure. Output PCB. As required. Section 4.2.2.4; Page 4-20 and
drifts by less than 152uV. Section 4.2.2.6; Page 4-22.

1.018V Divided Output output buffer failure. Output PCB. As required. Section 4.2.2.4; Page 4-20.
1V DIVIDED OUTPUT 1V Divided Output primary divider failure. Output PCB. As required. Section 4.2.2.7; Page 4-24: Section 4.2.2.9; Page 4-26
drifts by more than 152uV. and Section 4.2.3.2; Page 4-28.

1V Divided Output output buffer failure. Output PCB. As required. Section 4.2.2.8; Page 4-26.
1V DIVIDED OUTPUT 1V Divided Output secondary divider failure. Output PCB. As required. Section 4.2.2.8; Page 4-26 and
drifts by less than 152uV. Section 4.2.2.10; Page 4-27.

1V Divided Output output buffer failure. Output PCB. As required. Section 4.2.2.8; Page 4-26.

TABLE 2.2.9 FUSE LOCATIONS AND RATINGS
ASSEMBLY FUSE SIZE FUSE SIZE AND RATING DRAWING
Rear Panel F1 32mm For 90V to 132V line supply: DC400882 Sheet 1; Page 11.3.5.
Assembly 800mA, 250V, T-type
For 198V to 264V line supply:
400mA, 250V, T-type

Mother PCB Feo1 20 mm 1.6A, 250V, F-type DC400878 Sheet 6; Page 11.4.7.
Cell PCB F101 [1] 7 mm 1A, 125V DC400879 Sheet 1; Page 11.5-1.
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POWER SUPPLIES

The following power supplies should be measured with the 4910/4911 in Normal mode

TABLE 2.2.10 POWER SUPPLY PCB SUPPLIES

SUPPLY TEST POINT TOLERANCE DRAWING

1+(1) J208-3 w.r.t J209-1 20.6V +0.25V [1] DC400971 Sheet 1; Page 11.3-7
1+(2) J208-6 w.r.t J209-3 20.6V +0.25V [1] DC400971 Sheet 2; Page 11.3-8
1+(3) J208-9 w.r.t J209-5 20.6V £0.25V [1] DC400971 Sheet 3; Page 11.3-9
1+(4) J208-12 w.r.t J209-7 20.6V £0.25V [1] DC400971 Sheet 4; Page 11.3-10
1+(5) J208-15 w.r.t J209-8 20.6V +£0.25V [1] DC400971 Sheet 5; Page 11.3-11
I+(1) 1+(1) in current limit [2] 305mA + 15mA DC400971 Sheet 1; Page 11.3-7
1+(2) 1+(2) in current limit [2] 305mA + 15mA DC400971 Sheet 2; Page 11.3-8
1+(3) 1+(3) in current limit [2] 305mA + 15mA DC400971 Sheet 3; Page 11.3-9
1+(4) 1+(4) in current limit [2] 305mA + 15mA DC400971 Sheet 4; Page 11.3-10
1+(5) 1+(5) in current limit [2] 425mA = 15mA DC400971 Sheet 5; Page 11.3-11

TABLE 2.2.11 MOTHER PCB SUPPLIES

SUPPLY TEST POINT TOLERANCE DRAWING

1+(1) TP102 w.r.t TP101 20.6V +0.25V [1] DC400878 Sheet 1; Page 11.4-2
1+(2) TP202 w.r.t TP201 20.6V +0.25V [1] DC400878 Sheet 2; Page 11.4-3
1+(3) TP302 w.rt TP301 20.6V £0.25V [1] DC400878 Sheet 3; Page 11.4-4
1+(4) TP402 w.r.t TP401 20.6V £ 0.25V [1] DC400878 Sheet 4; Page 11.4-5
1+(5) TP502 w.r.t TP501 20.6V +0.25V [1] DC400878 Sheet 5; Page 11.4-6
+12V REG(1) TP104 w.rt TP101 12V + 0.8V DC400878 Sheet 1; Page 11.4-2.
+12V REG(2) TP204 w.rt TP201 12V + 0.6V DC400878 Sheet 2; Page 11.4-3.
+12V REG(3) TP304 w.r.t TP301 12V + 0.6V DC400878 Sheet 3; Page 11.4-4.
+12V REG(4) TP404 w.r.t TP401 12V + 0.6V DC400878 Sheet 4; Page 11.4-5.
+13.5V REG(5) TP503 w.r.t TP501 135V + 0.675V DC400878 Sheet 5; Page 11.4-6.
+12V TRANSIT (1)|  J604-10 w.r.t TP101 12V £ 06V DC400878 Sheet 1; Page 11.4-2.
+12V TRANSIT (2) J605-10 w.r.t TP201 12V + 0.8V DC400878 Sheet 2; Page 11.4-3.
+12V TRANSIT (3) J606-10 w.r.t TP301 i2Vv + 0.6V DC400878 Sheet 3; Page 11.4-4.
+12V TRANSIT (4) J607-10 w.r.t TP401 12V + 0.6V DC400878 Sheet 4; Page 11.4-5.
+VH(1) TP103 w.r.t. TP101 [3] 12V + 0.6V DC400878 Sheet 1; Page 11.4-2.
+VH(2) TP203 w.r.t. TP201 [3] 12V £ 0.6V DC400878 Sheet 2; Page 11.4-3.
+VH(3) TP303 w.r.t. TP301 [3] 12V t 0.6V DC400878 Sheet 3; Page 11.4-4.
+VH(4) TP403 w.r.t. TP401 [3] 12V + 0.8V DC400878 Sheet 4; Page 11.4-5.
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TABLE 2.2.12 CELL PCB SUPPLIES

SUPPLY

TEST POINT TOLERANCE DRAWING
+12V(A) P604-10 w.r.t. TP102 12V + 0.6V DC400879 Sheet 1; Page 11.5-1
+12V(B) TP104 w.rt. TP102 12V £ 0.6V DC400879 Sheet 1; Page 11.5-1
+VH P604-9 w.rt. TP102 12V + 0.6V DC400879 Sheet 1; Page 11.5-1
+5V(A) TP107 w.rt. TP102 5V + 0.25V DC400879 Sheet 1; Page 11.5-1
+5V(5) TP404 w.r.t. TP405 5V + 0.25V DC400879 Sheet 4; Page 11.5-4
+6V(B) D304 cathode w.r.t. TP102 6.2V + 0.4V DC400879 Sheet 3; Page 11.5-3
+10V(B) [4] D103 cathode w.r.t. TP108 0V + 0.5V DC400879 Sheet 1; F;age 11.5-1

+10V(A)

usoz-2w.rt. TP108

+10V(B) £+ 15mV

DC400879 Sheet 3; Page 11.5.3

TABLE 2.2.13 OQUTPUT PCB SUPPLIES

Notes:

SUPPLY TEST POINT TOLERANCE DRAWING

+13.5V-5 P608-A1 w.r.t. TP102 135V +0.675V DC400881 Sheet 1; Page 11.7.2

+5V_A U106-1 w.r.t. TP102 5V +£0.25V DC400881 Sheet 1; Page 11.7-2

+10V_B TP101 w.r.t. TP102 10V + 0.5V DC400881 Sheet 1; Page 11.7-2

& +10V_C [4]

+5V_B Across R122 5V + 0.35V DC400881 Sheet 1; Page 11.7-2
TABLE 2.2.14 DIGITAL PCB SUPPLIES

SUPPLY TEST POINT TOLERANCE DRAWING

+5V(5) TP7 w.rt. TP8 5V + 0.25V DC400923 Sheet 1; Page 11.6-2

w.r.t = with respect to

[1] Figures shown are correct when the batteries are connected and the temperature of the battery-pack thermistors is

25°C. With batteries disconnected (no feedback from thermistors) the voltage should be between 24.0V and 25.0V

[2] With battery pack disconnected and a 15V constant voltage load
(e.g. a 15V, 7.5W zener diode) applied across test points.

[3] Same as I+( ) in Transit mode.

[4] If the unit is calibrated, voltage should be within the instrument's CELL output specification.
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ADJUSTMENTS / CHECKS

2-8

TABLE 2.2.15 ADJUSTMENTS FOLLOWING REPLACEMENT OF ASSEMBLIES

ASSEMBLY

ADJUSTMENT REQUIRED

RELEVANT HANDBOOK SECTION

Battery Tray

No adjustment required provided
the 4910/4911 is powered from an
AC line supply during the
replacement procedure.

Calibration check/re-calibration
(recommended).

Section 1.2.2; Page 1-4.

User's Handbook, Section 5.

Line Input Transformer

Common-mode adjustment.

Calibration check/re-calibration.

Section 2.3.1; Page 2-9.

User's Handbook, Section 5.

Power Supply PCB

Common-mode adjustment.

Calibration check/re-calibration.

Section 2.3.1; Page 2-9.

User's Handbook, Section 5.

Mother PCB

Calibration check/re-calibration.

User's Handbook, Section 5.

Digital PCB

Calibration check/re-calibration.

User's Handbook, Section 5. -

Front Panel PCB

Calibration check/re-calibration.

User's Handbook, Section 5.

Cell PCB

Re-calibration

User's Handbook, Section 5.

Output PCB

AVERAGE ADJUST potentiometer
check/adjustment.

4-WIRE ADJUST potentiometer
check/adjustment.

Re-calibration.

Section 2.3.2; Page 2-9.

Section 2.3.3; Page 2-10.

User's Handbook, Section 5.
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2.3 Check/Adjustment Procedures

2.3.1 Common-Mode Adjustment

Equipment Required

Bandwidth >1MHz
Sensitivity better than 100mV/division
Coupling DC

Oscilloscope:

1. Connect the front-panel Guard and Case terminals together
with an external link.

2. Ensure that all the AVERAGE links are in their OUT OF
AVERAGE position. (Refer to the instructions on the PCB
Internal Front Cover Screen adjacent to the links, or to
Section 3 of the '4910 and 4911 DC Voltage Reference
Standards User's Handbook').

3. Connect the unit to an appropriate AC line supply and check
that the front-panel Line Supply LED is illuminated green,

4. Check that all four CELL outputs are at a nominal 10V.

N.B. Take special care not to short together any pins of the
BATTERY/CHARGE VOLTAGES connector.

5. Connect the low lead of the oscilloscope to the 4910/4911°s
Case terminal, and the high lead of the oscilloscope to pin 4
of the 4910/4911's rear-panel BATTERY/CHARGE
VOLTAGES connector (see page 1-3).

6. With the oscilloscope DC coupled and, if possible, ‘line
locked’ to the AC line supply frequency, adjust R101 on the
Power Supply PCB to give a minimum amplitude trace,
centered about zero, on the oscilloscope.

7. Repeat steps 5 and 6 for pins 3,2,1 and 5 of the 4910/4911's
BATTERY/CHARGE VOLTAGES connector, adjusting
potentiometers R201, R301, R401 and R501 respectively.

8. Repeatsteps 5, 6,and 7 until all oscilloscope traces show an
AC line frequency ripple of less than 0.5V pk-pk, balanced
about zero.

9. Place all the AVERAGE links in their IN AVERAGE
position. (Refer to the instructions on the PCB Internal Front
Cover Screen adjacent to thelinks, orto Section 3 of the '4910
and 4911 DC Voltage Reference Standards User's
Handbook").

10. Check that the AC line frequency ripple on pin 5 of the rear-
panel BATTERY/CHARGE VOLTAGES connector
(oscilloscope low lead t04910/4911 Case terminal, high lead
topin 5 of the connector) is still within the limits specified in
step 8.

11. Lock the position of potentiometers R101, R201, R301,
R401 and R501 with a suitable locking compound.

2.3.2 AVERAGE ADJUST Potentiometer
Adjustment (4910 only)

Note: For a replacement Output PCB supplied by Datron
Instruments, this potentiometer setting will not need adjustment.

Equipment Required

Null Detector: ~ Sensitivity <1V
Noise < 200nV pk-pk
Input Impedance >1MQ

(For example: Keithley 155)

1. Place all the AVERAGE links in their IN AVERAGE
position. (Refer to the instructions on the PCB Internal Front
Cover Screen adjacent to the links, or to Section 3 of the ‘4910
and 4911 DC Voltage Reference Standards User's
Handbook").

2. Connect the unit to an appropriate AC line supply, switch it
to Normal mode and allow it to stabilize for a period of 2
hours.

Zero the null detector on its 10UV range.

4.  Adjustthe AVERAGE ADJUST potentiometer R135 until
the arithmetic sum of the four Cell Hi to AVERAGE Hi
voltages (as measured with the null detector) is less than
2uV,

5. Refit all screens, covers etc.
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2.3.3 4-WIRE ADJUST Potentiometer
Adjustment (4910 only)

Note: For a replacement Output PCB supplied by Datron
Instruments, this potentiometer setting will not need adjustment.

Equipment Required

Null Detector:  Sensitivity <1puV
Noise < 200nV pk-pk
Input Impedance >1MQ
(For example: Keithley 155)

1. Connect the shorting links provided with the 4910 between
its front-panel 4-WIRE OUTPUT BUFFER Hi and I+
terminals and between its 4-WIRE OUTPUT BUFFER Lo
and I- terminals.

2. Connect the unit to an appropriate AC line supply, switch it
to Normal mode and allow it to stabilize for a period of 2
hours.

3. Zero the null detector on its 10uV range and connect its
negative lead to the 4910’s front-pancl AVERAGE Hi
terminal, and its positive lead to the 4910’s front-panel 4-
WIRE OUTPUT BUFFER Hi terminal,

4. Adjustthe 4-WIRE ADJUST potentiometer R138 to give a
null detector reading of zero to +0,51V.

Disconnect the AC line supply.
Refit all screens, covers etc..

7. Re-connect the unit to an appropriate AC line supply and
allow it to stabilize for a period of 2 hours.

8. With the null detector connected as in step 4, check that the
null detector reading is zero 2V,
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SECTION3 DISMANTLING AND REASSEMBLY

This section contains information and instructions for dismantling and reassembling the Datron 4910 0r4911 DC Voltage Reference Standard,

3.1 General Precautions

3.1.1  WARNING

ISOLATE THE INSTRUMENT FROM THE LINE
SUPPLY BEFORE ATTEMPTING ANY DISMANTLING
OR REASSEMBLY.

3.1.2 CAUTIONS

1. ANY DISMANTLING OF THE INSTRUMENT,
OTHER THAN REMOVAL OF ITS TOP COVER TO
CONNECT OR REPLACE THE BATTERY PACK,
INVALIDATES THE MANUFACTURER’S
CALIBRATION CERTIFICATION.

2. ALWAYS HANDLE THE INSTRUMENT
CAREFULLY WHEN PARTIALLY DISMANTLED TO
AVOQOID SHAKING UNSECURED ITEMS LOOSE.

3. DO NOT TOUCH THE CONTACTS OF ANY PCB
CONNECTORS.

4. ENSURE THAT NO WIRES ARE TRAPPED WHEN
FITTING COMPONENTS, SUB-ASSEMBLIES OR
COVERS.

5. DO NOT ALLOW WASHERS, NUTS, ETC. TO FALL
INTO THE INSTRUMENT.

3.2 General Mechanical Layout
(4910: Drawing DA400883 Sheets 1 to 4; Page and Facing
Page 11.2-1 and Page and Facing Page 11.2-2)
(4911: Drawing DA400906 Sheets 1 to 4, Page and Facing
Page 11.2-3 and Page and Facing Page 11.2-4)

3.2.1 Internal Construction

The 4910 and 4911 DC Voltage Reference Standards are built
around a mechanical chassis assembly in which the various PCBs
and electrical assemblies are mounted. Details of the chassis
construction are shown in Drawing DA400883 Sheet 1, Facing
Page 11.2-1 forthe 4910and Drawing DA400906 Sheet 1, Facing
Page 11.2-3 forthe 4911. The side panels are held together by the
battery support box and the front card support panel. These
chassiscomponents should not be dismantled other than toreplace
a mechanically damaged chassis component.

The unit’s Mother PCB mounts on the bottom of the side panels,
and accepts the plug-in Cell and 4-Wire Output Buffer/Divided
Output PCBs. :

The unit’s Front Panel Assembly slides into the forward end of the
side panels. The Front Panel Assembly houses the Front Panel
PCB which connects to the Mother PCB by two multi-contact
connectors.

The Rear Panel Assembly, which supports the Line Input
Transformer, Power Input Module and Power Supply PCB, mounts
on the rear corners of the side panels.

The unit’s back-up batteries are housed in a Battery Tray which is
removable from the battery support box as a single unit.

3.2.2 Rack Mounting

The 4910/4911 Rack Mounting Kit (Option 90) allows a single
4910/4911, or two 4910/491 1s positioned alongside each other, to
be mounted in a 19-inch rack. For mechanical details of the Rack
Mounting Kit refer to Drawing DA440161 Sheet 1, Page 11.9-1.

3-1



Section 3 - Dismantling and Reassembly

3.3 General Access

Preliminary Precautions

1. Ensure that the AC POWER INPUT cable is disconnected.

2. Note the General Precautions outlined in Section 3.1.

3. Whendismantling the49100r4911 itis advisable to remove
the Battery Tray as detailed in Section 3.4.1 to make the unit
more manageable.

3.3.1 Top Cover

Removal

1. Remove the two screws towards the rear of the Top Cover
and remove the cover by simultancously lifting it and sliding
it towards the rear of the unit.

Fitting

1. Place the front edge of the Top Cover into the groove in the
top rear face of the front panel bezel and lower the cover so
that it engages in the grooves along the top edges of the unit’s
side panel.

2. Secure the Top Cover using its two retaining screws.

3-2

3.3.2 Bottom Cover

Removal

1.

Turn the unit upside down and rest it on a clean surface.
(If possible, the unit should be placed on suitable padding so
that it is not scratched or otherwise damaged while in the
inverted position.)

Remove the six rubber feet by unscrewing the retaining
screws which pass through their centers.

Remove the two Bottom Cover retaining screws and
shakeproof washers located towards the tear of the Bottom
Cover.

Remove the Bottom Cover by simultaneously lifting it and
sliding it towards the rear of the unit.

Fitting

1.

Place the front edge of the Bottom Cover into the groove in
the bottom rear face of the front panel bezel. Lower the
Bottom Cover so that it engages in the grooves along the
bottom edges of the unit’s side panels and secure the cover
with its two retaining screws and shakeproof washers.

Replace the unit’s rubber feet making sure that the screws
which retain the feet are not over-tightened.
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3.4 Assemblies - Removal and Fitting

3.4.1

Battery Tray
(4910: Drawing DA400883 Sheet 2; Page 11.2-1)
(4911: Drawing DA400906 Sheet 2; Page 11.2-3)

Removal

 1f

Remove the two ribbon cable plugs, P8 and P9, from the rear
left-hand side of the Battery Tray. (They can be temporarily
secured by folding the ribbon cables and clipping them into
the ribbon-cable retaining clip on the line supply screening
box.)

Remove the eight screws and shakeproof washers which
secure the Battery Tray to the side panels of the unit, and lift
out the Battery Tray using the handle provided.

Ifitisrequired to dismantle the Battery Trayrefer to Section 3.4.12.

Fitting

Reverse the procedure givenabove forremoving the Battery Tray.

3.4.2 Front Panel Assembly

(4910: Drawing DA400883 Sheet 2; Page 11.2-1)
(4911: Drawing DA400906 Sheet 2; Page 11.2-3)

Removal

1.

Remove the two screws which secure the forward handle
caps to the unit’s side panels — marked ‘A’ in Drawing
DA400883 Sheet 3, Detail 8; Facing Page 11.2-2 (4910) and
Drawing DA400906 Sheet 3, Detail 8; Facing Page 11.2-4
(4911). Remove the handle caps and ensure that the circular
spacers beneath each cap are safely retained ready for
reassembly. '

Remove the four screws which secure the Front Panel
Assembly to the unit’s side panels—marked ‘B’ in Drawing -
DA400883 Sheet2,Detail4;Page 11.2-1(4910) and Drawing
DA400906 Sheet 2, Detail 4; Page 11.2-3 (4911).

Ease the bottom of the Front Panel Assembly forward to
disengage the connectors between the Front Panel PCB and
the Mother PCB.

Ease the complete Front Panel Assembly clear of the side
panels,

Fitting

Reverse the procedure given above for removing the Front Panel
Assembly. When replacing the handle caps, insert the spring steel
core of the handle into the groove in the cap before inserting the
circular bush and securing screw. Alsoensurethatthe handle caps
are correctly located with one end flush with the front panel bezel.
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3.4 Assemblies - Removal and Fitting (conu,)

3.4.3 Rear Panel Assembly

(4910: Drawing DA400883 Sheet 1; Facing Page 11.2-1)
(4911: Drawing DA400906 Sheet 1; Facing Page 11.2-3)

Removal

1.
2.
3.

Remove the unit’s Top Cover as detailed in Section 3.3.1.
Remove the unit’s Bottom Cover as detailed in Section 3.3.2.

Remove the ribbon cable connectors, P208 and P209, from
the Power Supply PCB — see Drawing DA400883 Sheet 3
Detail 7, Facing Page 11.2.2 (4910); or Drawing DA 400906
Sheet 3 Detail 7, Facing Page 11.2.4 (4911).

Remove the ribbon cables from the ribbon-cable retaining
clip which is attached to the line supply input screening box.

Remove the knob from the rear-panel BATTERY MODE
switch by prising off the end cap on the knob and unscrewing
the internal retaining collet.

Remove the four Rear Panel Assembly retaining screws and
shakeproof washers — marked ‘C’ in Drawing DA400883
Sheet1; Facing Page 11.2-1(4910) and Drawing DA400906
Sheet 1; Facing Page 11.2-3 (4911) — and gently ease the
Rear Panel Assembly away from the unit.

Fitting

1.

34

Slide the Rear Panel Assembly into the rear of the unit
ensuring that the forward edge of the Power Supply PCB
locates in the card guide on the rear face of the battery support
box. Alsoensure that neither of the ribbon cables connected
to the Mother PCB is trapped or damaged.

Secure the Rear Panel Assembly to the unit’s side panels with
the two pan-head screws and shakeproof-washers on the
underside of the unit, and the two countersunk screws on the
top side. Ensure that the tag on the end of the green/yellow
ground lead from the Mother PCB is secured under the
shakeproof washer of the bottom right-hand Rear Panel
Assembly securing screw.

Replace the knob on the BATTERY MODE switch by
placingitonitsshaft, correctly aligning its pointer, tightening
its retaining collet and replacing its end-cap.

Insert ribbon cable connectors P208 and P209 into their
sockets on the Power Supply PCB.

Replace the unit’s Bottom Cover asdetailed in Section 3.3.2.
Replace the unit’s Top Cover as detailed in Section 3.3.1.

3.4.4 Cell PCB Assemblies

(4910: Drawing DA400883 Sheet 3; Facing Page 11.2-2)
(4911: Drawing DA400906 Sheet 3; Facing Page 11.24)

Removal

1. Remove the unit’s Top Cover as detailed in Section 3.3.1.

2. Ensurethatall the AVERAGE linksare in theirINAVERAGE
position, (Refer to the instructions on the PCB Internal Front
Cover Screenadjacentto the links, or to Section 3 of the ‘4910
and 4911 DC Voltage Reference Standards User's
Handbook’.)

3. Remove the three screws and wavy washers which retain the
PCB Internal Front Cover Screen and remove the screen.

4. Remove the Cell PCB(s) using the ejector handles provided.

(When removing the Cell-4 PCB great care should be taken
not to foul PCB components on the front right-hand screen
mounting point.)

If it is necessary to remove the Cell PCB’s cover screens which
surround its digital circuitry, proceed as follows:

5. Remove the four screws and wavy washers which secure the

6.

component-side screen to the Cell PCB.

Remove both the component-side and non-component-side
screens from the Cell PCB.

Fitting

1.

Reverse the procedure given above for removing the Cell
PCB and its cover screens. (When fitting the Cell-4 PCB into
the unit great care should be taken not to foul PCB components
on theright-hand PCB Internal Front Cover Screen mounting
point.)

Ensure that the AVERAGE switching links are replaced in
the required INAVERAGE orOUT OF AVERAGE positions
after installation of the PCB Internal Front Cover Screen.
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3.45 Output PCB Assembly (4910 only)

(Drawing DA400883 Sheet 3; Facing Page 11.2-2)

Removal

1. Remove the unit’s Top Cover as detailed in Section 3.3.1.

2. Ensurethatallthe AVERAGElinksare in theirINAVERAGE
position. (Refer to the instructions on the PCB Internal Front
Cover Screenadjacent to the links, ortoSection 3 of the ‘4910
and 4911 DC Voltage Reference Standards User's
Handbook'.)

3. Remove the three screws and shakeproof washers which
retain the PCB Internal Front Cover Screen and remove the
screen

4. Remove the Output PCB using the ejector handles provided.

Ifitis necessary to remove the Output PCB’s cover screens which
screen its digital circuitry, proceed as follows:-

5. Remove the four screws and wavy washers which secure the
component-side screen to the Output PCB.

6. Remove both the component-side and non-component-side
screens from the Output PCB.

Fitting

1. Reverse the procedure given above for removing the Output
PCB and its cover screens.

2. Ensure that the AVERAGE switching links are replaced in

therequired INAVERAGE orOUT OF AVERAGE positions
after installation of the PCB Intemnal Front Cover Screen.

3.4.6 Output PCB Digital Sub-Assembly

(4910 Only)
{Drawing DA400881 Sheet 2; Page 11.7-1)

Removal

1. Remove the Output PCB as detailed in Section 3.4.5.

2, Remove the four screws and wavy washers which secure the
component-side cover screen to the Output PCB.

3. Remove both the component-side and non-component-side
cover screens from the Output PCB.

4. Remove the screw and wavy washer which secure the Digital
Sub-Assembly PCB to the Output PCB and gently prise the
Digital Sub-Assembly PCB away from the Output PCB to
disengage connector pair J9/P9,

Fitting

Reverse the procedure given above for removing the Digital Sub-
Assembly PCB, ensuring that connector P9 is accurately aligned
with the pins on connector J9 when the Digital Sub-Assembly
PCB is positioned on the Output PCB.
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3.4 Assemblies - Removal and Fitting (Conid,

3.4.7 Mother PCB Assembly

(4910: Drawing DA400883 Sheet 2; Page 11.2-1)
(4911: Drawing DA400906 Sheet 2; Page 11.2-3)

Removal After Rear Panel Assembly Removal

1. Remove the Battery Tray as detailed in Section 3.4.1.

2. Remove the Cell PCBs as detailed in Section 3.4.4.

3. Remove the Output PCB as detailed in Section 3.4.5 (4910
only).

4. RemovetheRearPanel Assembly asdetailed inSection3.4.3.
Remove the ten screws and wavy washers which secure the
Mother PCB to the unit’s side panels.

6. Slidethe Mother PCB towards the rear of the unit to disengage
the connectors which link the Mother PCB to the Front Panel
PCB.

7. Lift the Mother PCB clear of the unit.

Fitting

Reverse the procedure given above for removing the Mother PCB.

Removal After Front Panel Assembly Removal
1. Remove the Battery Tray as detailed in Section 3.4.1.
2. Remove the Cell PCBs as detailed in Section 3.4 4.

3. Remove the Output PCB as detailed in Section 3.4.5 (4910
only).

Remove the Front Panel Assemblyas detailedin Section3.4.2.

5. Disconnect connectors P208 and P209 which connect the
Mother PCB ribbon cables to the Power Supply PCB.

6. Remove the screw and shakeproof washer which secure the
bottom right-hand corner of the Rear Panel Assembly to the
unit’s side panel and release the green/yellow ground lead
which connects the Mother PCB to the Rear Panel Assembly.

7. Remove the knob from the rear-panel BATTERY MODE
switch by prising off the end cap on the knob and unscrewing
the internal retaining collet.

8. Remove the ten screws and wavy washers which secure the
Mother PCB to the unit’s side panels.

9. Slide the Mother PCB towards the front of the unit to
disengage the shaftof the BATTERY MODE switch fromits
hole in the rear panel.

10. Lift the Mother PCB clear of the unit.

Fitting

Reverse the procedure given above for removing the Mother PCB,
but do NOT tighten the ten screws which secure the Mother PCB
to the unit’s side panels until after the Front Panel Assembly has
been replaced. (This will avoid stressing the connectors which
link the Mother PCB to the Front Panel PCB.)
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3.4.8 Digital PCB Assembly

(Drawing DA400923 Sheets 1 and 2; Page 11.6-1 and
Facing Page 11.6-2)

Removal
1. Remove the Mother PCB as detailed in Section 3.4.7.
2. Disconnect connector P501 from the Mother PCB.

3. Remove the twelve screws and shakeproof washers which
secure the Digital PCB Assembly to the Mother PCB and lift
the Digital PCB Assembly clear of the Mother PCB.

4, While supporting the underside of the Digital PCB Assembly
(either in the palm of one hand or by placing it on a flat
surface), remove the ten screws which secure the five 15-way
D-connectors to the Digital PCB Assembly’s upper screen.

5. While still supporting the underside of the assembly, turn it
over and rest it on a flat surface.

6. Gently lift up the corner of the insulating card where it lies
over the two feed-through connectors in the assembly’s
upper screen and unsolder the two feed-through connector
wiresas showninFigure 3.4.8.1. (If gentle pressure isapplied
to the D-type connectors while heat is applied to the solder
joints, the Digital PCB should lift clear of the two feed-
through connector wires.)

7. Remove the Digital PCB from its screen, taking care to retain
the RFI gaskets which sit over each D-type connector.

Fitting
1. Place one RFI gasket over each of the 15-way D-connectors.

2. Insert the Digital PCB into its upper screen, ensuring that
none of the RFI gaskets is displaced and that the two wires
from the feed-through connectors on the screen enter the
appropriate holes in the Digital PCB.

3. Replace the ten countersunk screws which secure the D-type
connectors to the screen.

4. Resolder the two wires from the feed-through connectors to
the Digital PCB.

S.  Ensure that the card insulator is attached to the bottom of the
Digital PCB and secure the Digital PCB Assembly to the
Mother PCB standoffs using the six countersunk screws
along its forward edge and the six pan-head screws and wavy
washers along its rear edge.

6. Reconnect connector P501 to the Mother PCB.

3.4.9 Front Panel PCB Assembly
(4910: Drawing DA400880 Sheet 2; Page 11.3-1)
(4911: Drawing DA400905 Sheet 2; Page 11.3-3)

Removal

1. Remove the Front Panel Assembly as described in Section
34.2.

2. Remove the gold plated nuts and washers which secure the
Front Panel PCB (o the front panel terminals.

3. Remove the screws and shakeproof washers which secure
the Front Panel PCB to the front panel metalwork and lift off
the Front Panel PCB. ’

Fitting

Reverse the procedure given above for removing the Front Panel
PCB. If a torque screwdriver is available, the gold plated nuts
which secure the Front Panel PCB to the front panel terminals
should be tightened to a torque of 1.1 Nm. One drop of a suitable
locking compound should be applied to each of these nuts after
tightening.

Feedthrough
Wires

FIG. 3.4.8.1 ACCESS TO FEED-THROUGH
CONNECTORS
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3.4 Assemblies - Removal and Fitting (Contd.)

3.4.10 Power Supply PCB Assembly
(Drawing DA400882 Sheet 2; Page 11.3-6)

Note: The Power Supply PCB can be tested while it remains
mounted on the Rear Panel Assembly. Provided that
adequate precautions are taken, an AC line supply can
be connected to the rear panel POWER INPUT connector
to power the Power Supply PCB while it is tested.

Removal
1. RemovetheRearPanel Assembly asdetailed in Section3.4.3
2. Disconnect connector P101 from the Power Supply PCB.

3. Remove the five screws, shakeproof washers and insulaling
bushes which secure the power supply PCB voltage regulators
U101, U201, U301, U401 and U501 to the rear panel.

4. Remove the two screws and wavy washers which retain the
Power Supply PCB to its mounting brackets and remove the
Power Supply PCB from the Rear Panel Assembly. Ensure
that the thermally conducting insulating pads beneath the
regulators are retained safely ready for reassembly (if the
pads show signs of damage, new pads should be fitted in their
place).

Fitting

Reverse the procedure given above for removing the Power
Supply PCB, ensuring that the thermally conducting insulators
under the voltage regulators are in position before inserting the
insulating bushes, shakeproof washers and screws which secure
the regulators to the rear panel.
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3.4.11 Line Input Transformer
(Drawing DA400882 Sheet 1; Facing Pagell.3-5)

Removal
1. Removethe RearPanel Assembly asdetailed in Section 3.4.3.
2. Disconnect connector P101 from the Power Supply PCB.

3. Remove the three screws and shakeproof washers which
retain the line supply screening box to the rear panel and
remove the screening box.

4. Remove the nut and shakeproof washér from the rear panel
ground stud and remove the transformer assembly’s two
green/yellow ground leads from the stud.

5. Unsolderthe five transformerleads from the POWER INPUT
module, making a note of their color coding.

6. Remove the two bolts and self-locking nuts which retain the
line input transformer to the rear panel and remove the line
input transformer.

Fitting

Reverse the procedure given above for removing the line input
transformer, ensuring that when the line supply screening box is
replaced, the rubber grommet on the transformer cable assembly
correctly locates in the cut-out in the box. Also ensure that none
of the three green/yellow grounding leads is trapped under the
edge of the cover.

The colour coding of the wires which connect to the POWER
INPUT module is shown on Drawing DA400882 Sheet 1, Facing
Page 11.35.
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3.4.12 Battery Tray Assembly
(Drawing DA400885 Sheets 1 to 3; Facing Page 11.8-1,
Page 11.8-1 and Facing Page 11.8-2)

Dismantling

Note: Dismantling should only proceed as far as is required to
replace or repair the faulty component(s).

Remove the Battery Tray as detailed in Section 3.4.1.

2. Removethe six screws and shakeproof washers which secure:

the Battery Tray top plate and remove the top plate.
Lift out the upper plastic spacer.

Disconnect the Battery Tray PCB Assembly’s wiring harness
from the upper layer of batteries.

5. Disconnect the remaining link cables from the upper layer
battery terminals.

6. Liftout the batteries in the upper layer and remove the upper
rubber battery cushioning sheet.

7. Remove the four screws and shakeproof washers securing
the Battery Tray PCB to the rear wall of the Battery Tray.

8. Liftout the metal center plate, passing the Battery Tray PCB
through the appropriate aperture as the plate is removed.
(Note: Take care not to short circuit any of the tracks or
connections on the Battery Tray PCB as it is passed through
the center plate aperture.)

9.  Lift out the lower plastic spacer, again passing the Battery
Tray PCB through the appropriate aperture,

10. Disconnect the Battery Tray PCB Assembly’s wiring harness
from the lower layer of batteries.

11. Disconnect the remaining link cables from the lower layer
battery terminals.

12. Liftout the batteries in the lower layer and remove the lower
rubber battery cushioning sheet.

Reassembly

Reverse the procedure given above for dismantling the Battery
Tray Assembly,

The colour coding for the wiring hamess which connects the
Battery Tray PCB to the batteries is shown on Drawing DA400885
Sheets 2 and 3 Pages 11.8-1 and Facing Page 11.8-2.

Installation details for the upper battery layer and lower battery
layer link cables are shown on Drawing DA400885 Sheets 1 and
3;Facing Page11.8-1 andFacing Page 11 8-2 respectively. Take
care not to short the batteries, and make sure that no wires become
trapped between mechanical parts.
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SECTION 4 TECHNICAL DESCRIPTIONS

Note: The technical descriptions in this section use the following conventions to identify individual components:

Component Identification

Circuit Diagram

Sheet Number - _\

: F -
Component Type: C XXX x-x-x
e.g.. R = Resistor e
Q = Transistor —/
U = Integrated Circuit

Main Functional
Pin Numbers
¥ ”

Component
Number

Example: Op-amp U2013-2-1would be found on Sheet 2 of the
relevant circuit diagram as:

4.1 Principles of Operation

4.1.1 Simplified Block Diagram

Fig. 4.1.1.1 (opposite) illustrates the general functions and signal flow within the 4910/4911,

4.1.2 General Principles
4.1.21 Cell Outputs

The4910/4911 has four separate 10V CELL outputs, each of which
is fully isolated from all the other front-panel outputs, provided
that it is not connected to the AVERAGE output (i.c. it has been
isolated from the AVERAGE output according to the procedure
detailed in Section 3 of the ‘4910 and 4911 DC Voltage Reference
Standards User' s Handbook'). To achieve the required isolation,
eachcell hasits own voltagereference module and outputamplifier,
together with its own fully isolated power supply — refer to
Figure4.1.1.1.

The cell’s zener diode reference module generates an ultra- stable
output voltage of approximately 7.23V, which is amplified by a
precision voltage amplifier to generate a 10V output. The gain of
this amplifier cannot be defined by a conventional resistive
feedback network because the temperature coefficient and ageing
coefficient of even the best resistors would not allow the output
stability specifications of the 4910/4911 to be met.

Instead, the cell’soutput amplifier utilizes a pulse-width modulation
(PWM) voltage divider to achieve precision gain control — see
Figure4.12.1.

4 N\
Circuit Diagram DC400879 Sheet 1; Page 11.5-1
U104 Hi
+
u109/U111 T O10v
7.23V —
" Zfener Vin
elerence PWM Digital
Module Divider Dia:?sion Cell
V) Ratio output
o Control P
L
~ I -0 Lo
FIG. 4.1.2.1 10V CELL OUTPUT
X J
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4.1.2.1 Cell Outputs (contd.)
PWM Divider

The PWM divider operates by chopping its DC input voltage to
producearectangular wave of peak amplitude Vinand mark/period
ratio T1/(T1 + T2) — see Figure 4.1.2.2. This rectangular wave
is then filtered by a mean-sensing low-pass filter to produce the
divider’s DC output voltage Vout. (The filteris specially designed
to introduce no DC offset into the output signal.)

Vout is therefore the mean value of the rectangular wave and is
given by the equation:-
en

Vout = Vmean = l j\' .dt
2n 5

1 t, L
= T1+712 f Vin . dt +J‘ 0.dt
0 t

oI .
= Ti+7z XV

since Vin is a constant DC voltage
In the 4910/4911 the total period T1 + T2 is held constant
at 16.384ms.

Therefore:-

T1 x Vin

Vout = 6382 x 10°

where T1 is expressed in seconds

Hence the division ratio of the divider can be controlled simply by
varying the ‘mark’ period (T1) of the switching.

The stability of the division ratio is dependent almost entirely on
the stability of the mark period (T1) and the total period (T1 + T2).
In addition, because both the mark timing and total period timing
are digitally derived from the same clock signal, itis only the short
term stability of this timing source that matters. As a result, a
simple uncompensated crystal oscillator is all that is needed to
control the PWM divider timing.

In practice, to achieve the required setting resolution, two PWM
dividers are used — see Figure 4.1.2.3. The primary divider is
controlled by a 16-bit counter, allowing the division ratio to be set
to 16-bit resolution (1 part in 65536).

The secondary divider operates in a similar way to the primary
divider, but its output is resistively attenuated by R111/R113 to
approximately 1/65,536 of the primary divider output. Asaresult
of this attenuation, the full span of the secondary divider has the
sameeffecton the amplifier’s output asa one Isb (least-significant-
bit) change in the primary divider. '

Controlled by an 8-bit counter, the secondary divider therefore
provides a further 8 bits of sctting resolution — giving the
composite divider a total resolution of 1 part in 2% (1 part in
16,777,216).

With the dividers adjusted to givea 10V cell output, the output can
therefore be set to 0.6V resolution (10V + 16777216). The
primary divider providing 152.6uV setting resolution, and the
secondary divider filling in each of these 152.60V steps to 0.6V
resolution.

i N
o
A |: On for period T1
Off for period T2
T T2
T/(T1+T2 L 1 Mean
atio ; ! ¢ & i Sensing | DCoutput
Vin Control Low-Pass
Filter
Off for period T1 Vaut
On for period T2
. 3 o)

FIG. 4.1.2.2 PWM DIVIDER
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Timing Circuits

Although each cell contains its own logic circuitry to control the
mark period of the PWM voltage dividers, the total period of the
dividers' chopping cycle (T1 + T2) is controlled by a single digital
circuit which is common to all the cell outputs.

This circuit divides down the output of an 8 MHz crystal oscillator
to produce a set of PWM divider control pulses which occur at a
repetition rate of 61 Hz. To maintain isolation between the four
cell outputs of the 4910/4911, these control pulses are transferred
to each cell via pulse transformers or opto-isolators,

Temperature control

The only element in the cell which requires temperature control is
the precision zener diode contained in the reference module. To
minimize power dissipation and eliminate the requirement for a
conventional temperature controlled oven, the zener diode has an
on-chip temperature sensor and heating element. When the 4910/
4911 is in Normal mode, linear control circuitry within the
reference module senses the temperature of the zener diode, and
controls the current through the heater to maintain the zener diode
withina few m’C of a constant temperature (approximately 70°C).

However, when the 4910/4911 is switched to Transit mode the
heater is externally driven by a pulse-width modulated signal to
minimize power consumption and thereby extend the battery
backup period. '

In either mode, correct operation of the heater control circuitry is
continuously monitored, and the front panel Temp LEDilluminates
red if temperature control is lost. ’

e N
R111 Circuit Diagram DC400879 Sheet 1; Page 11.5-1
7.23V from
zener
reference
module
U100/U1 11 > T"Jggu?e"
Via
Primary it Sk
gv\i"\'dh:t mi-t?t} mn::"ol
voul ;
Seconds
condary i 5
it " poriod conl
Vour
\ FIG. 4.1.2.3 PRIMARY AND SECONDARY PWM DIVIDERS Y,
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41.2.2 AVERAGE Output

Internal links are provided in the 4910/4911 so that individual
CELL outputscan be connected to the unit’s AVERAGE output.
These links switcheachcell’s 10V outputtothe AVERAGEoutput
via 200€ resistors as shown in Figure 4.1.2 4,

Provided that no current is drawn from the AVERAGE output,
the voltage at its terminals is the arithmetic mean of the cell
outputs which are connected to it. In addition, random effects
such as noise are reduced by a factor of Vn, where n is the number
of CELL outputs connected to the AVERAGE output — for
example, with all four CELL outputs internally linked to the
AVERAGE output, output noise is reduced by a factor of 2.

It should be noted that once any two CELL outputs are connected
tothe AVERAGE output, there isnolonger any isolation between
them. In addition, any CELL output which is connected to the
AVERAGE output is not galvanically isolated from the
AVERAGE output, nor from the 4-WIRE OUTPUT BUFFER
and DIVIDED outputs.

/_ I ) ﬁ
] ]
Circuit Diagram DC400879 | Circuit Diagram DC400878  4910: Circuit Diagram DC400880
Sheet 1; Page 11.5-1 I Sheet 6; Page 11.4-7 1 Sheet 2; Page 11.3-2
U108/U111 : : 4911: Circuit Diagram DC400905
) RE30 | Sheet 2; Page 11.3-4
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4.1.23 4-WIRE OUTPUT BUFFER (4910 only)

The4910°s4-WIRE OUTPUT BUFFER isaunity gain amplifier
which buffers the voltage at the AVERAGE output so that the
4910 can source output currents as high as 15 mA — see Figure
41.25.

The amplifier is provided with true 4-wire sensing so that the
effects of lead resistance between the 4910°s 4-WIRE QUTPUT
BUFFER and the connected load can be eliminated,

4 Circuit Diagram DC400881 : External Load
Sheet 1; Page 11.7-2 |
I
+13V_A |
I
1
I
AVE_HI + |
I+ !
u10a/u104
I
ey 1
v G
I
1 _
| Load
I
|
AVE_LO Lo
I
I
I. !
ov
I
\ FIG. 4.1.2.5 4-WIRE OUTPUT BUFFER
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4.1.2.4 DIVIDED OUTPUTS (4910 only)

The4910’s DIVIDED OUTPUTS provide highly stable buffered
output voltages of 1.018V and 1.000V nominal. Both outputs are
generated by dividing down the 10V AVERAGE output. To
eliminate the temperature coefficientand ageingeffects associated
withresistive dividers, the 10V AVERAGE outputisdivided down
by PWM dividers similar to the one used in the feedback path of
the cell output circuitry.

Boththe 1.018V and 1.000V outputs have a 16-bit primary divider
which chops the 10V AVERAGE voltage into a variable mark/
period ratio rectangular wave — see Figure 4.1.2.6. The mean-
sensing filter in each divider filters the rectangular wave to
produce a DC divider output which can be set to 152.6uV
resolution (10V +2'¢). This voltage is buffered at unity gain to the
appropriate DIVIDED OUTPUT terminalsby the outputamplifier
U404/U405 (1.018V output) and U406/U407 (1V output).

In the case of the 1.018V output, a 12-bit secondary divider chops
and filters the 10V AVERAGE voltage to provide a DC divider
outputthatcanbesetto2.44 mV resolution (10V +2'2). This voltage
is summed into the output amplifier at a gain of approximately
1/14,000 so thatthe effective 1.018 VDIVIDED OUTPUT setting
resolution is 0.175uV (2.44mV + 14,000).

In the case of the 1.000V output, an 8-bit secondary divider chops
and filters the 10V AVERAGE voltage with 39mV resolution
(10V +2%), and its output is then summed into the output amplifier
atagainof 1/196,000so that the effective 1V DIVIDED OUTPUT
setting resolution is 0.1991V (39 mV + 196,000).

Circuit Diagram DC400881 \
p— B Sheets 1 to4; Pages 11.7-2to 11.7-5
Uto1u102
e oDl e s,
16-bit ‘mark’ per bit /
period cortrol +
- U404/U405 —————O  1.018v
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12-bit ‘mark’ w“",' porbit o r
period control e 1.018v
115Ma 8250 DIVIDED OUTPUT
-+ 0 Lo
I
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4.1.2.5 Power Supplies
Normal Mode Operation

In its Normal operating mode, each of the 4910/4911’s four
‘cells’ is powered from a separate, fully isolated power supply —
see Figure 4.1.2.7. This allows any CELL output to be floated
with respect to other CELL outputs, provided that the cell is
isolated from the AVERAGE output (the procedure is detailed in
Sect. 3 of the ‘4910 and 4911 DC Voltage Standards User's
Handbook"). These four power supplies share only the primary
winding and core of line input transformer T'1, which provides the
necessary isolation between them.

The primary source of power for each cell comprises three 6V
sealed-electrolyte lead-acid batteries which are connected in
series toprovide an 18V supply. Whenthe4910/4911 isconnected
to an AC line supply, these batteries are cither float-charged, or
charged atconstant current, depending on their state of discharge.
During float-charging, the charging voltage is automatically
adjusted according to the temperature of the batteries to ensure the
optimum charging conditions required to prolong battery life.

The 18V output from each cell’s battery supply is continuously
monitored for both under-voltage and over- voltage conditions by
the battery voltage monitor circuits. These circuits drive the red/
green front panel Battery LLEDs to indicate the condition of each
cell’s battery supply (See Section 3 of the ‘4910 and 4911 DC
Voltage Standards User's Handbook’y and will automatically
disconnect the battery supply from the cell under certain failure
conditions. A 12V regulator in each cell’s power supply produces
artegulated 12V supply from the 18V battery supply to power the
cell’s analog and digital circuitry.

A fifth isolated power supply, similar in most respects 1o those
which power the individual cell outputs, provides a 13.5V supply
for the 4-WIRE OUTPUT BUFFER and the DIVIDED
OUTPUT circuitry. A 5V regulator on this supply also provides
power for various digital timing circuits within the 4910/4911.

Transit Mode Operation

When the 4910/4911 is switched to Transit mode, all five of the
18V battery packs are connected in parallel to produce a single
high-capacity 18V supply. At the same time Normal/Transit
mode switching disconnects most of the 4910/4911’s analog and
digital circuits from their power supplies to conserve battery
power. Only the zener reference module temperature monitoring
and control circuits remain active.

Switching the unit into Transit mode switches the reference
module’s heater drive circuit from a linear mode into a high-
efficiency PWM (pulse-width modulation) mode, powered from
the unregulated 18V battery voltage, which also helps to conserve

battery power.

Normal/Transit mode switching also introduces the 10V-40V
EXTERNAL DC INPUT into the battery circuit. Voltage
monitoring circuits on the DC input automatically activate a
voltage doubler/tripler in order to provide sufficient input to the
external DC input’s 18V regulator. The output from this regulator
is diode-coupled into the battery circuit so that it can take over
from the batteries in supplying Transit mode power to the 4910/
4911.
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4.2 PCB Descriptions
4.2.1 Cell PCB

4.21.1 Zener Reference Module and Output Amplifier

(Circuit Diagram DC400879 Sheet 1; Page 11.5-1)

U104

The zener reference module U104 generates a highly stable 7.23V
output on pins U1049-10. Internally, it comprises two circuits —
a precision zener diode reference circuit, and a temperature
control circuit which maintains the zener diode at a constant
clevated temperature. Temperature control is performed by
controlling the power dissipation in the zener diode’s on-chip
substrate heater. Both of these circuits remain fully operational
irrespective of whether the 4910/4911 is in Normal or Transit
mode, and whether or not it is connected to an AC line supply.

The heater circuit is powered via U104s from the cell’s 18V
battery supply, while the zener diode circuitry is powered via
U10412 from a 12V regulated supply which is derived from the
18V battery voltage.

When the 4910/4911 is in Normal mode, the +12V(B) supply
which drives the gate of Q106 is connected to the cell’s regulated
12V supply so that Q106 is on — providing a ground return for
current in the zener diode’s substrate heater. In this mode,
temperature control of the zener diode is performed entirely by
circuitry within the zener reference module U104.

U1014-5-2/U1017-6-1

When the 4910/4911 is switched to Transit mode, +12V(B) is
disconnected from the cell’s regulated 12V supply causing Q106
to turn off. In Transit mode, the current in the substrate heater is
switched by Q107. (In Normal mode Q107 is held off by
+12V(B) operating through R145/D101/U1017-61.) When
+12V(B) falls to zero, reverse biasing D101, the astable
multivibrator built around U1014-5-2 starts up and generates a
triangular 1kHz (approx) waveform at the junction of C101 and
R1014-3. This waveform is one input to comparator U1017-6-1.

The other input to comparator U1017-6-1 comes from PIN ‘A’ on
the zener reference module U104. This signal is derived from an
error amplifier in the module which compares a voltage
representing the actual temperature of the zener diode with one
representing the required zener diode temperature. As this error
signal moves positively and negatively with respect to the
triangular wave present at U1017, a pulse-width modulated signal
is generated at U1011 which pulse-width modulates the substrate
heater current via Q107. This circuit is arranged to provide
negative feedback in the temperature control loop so that the zener
diode temperature remains constant. Switchmode control of the
heater current is used in Transit mode to conserve battery power.
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U102

In Transit mode, battery power is also conserved by stabilizing
the zener diode at a lower constant temperature than in Normal
mode. When the 4910/4911 is switched from Normal to Transit
mode, the loss of the +12V(B) supply voltage at U1081-2 causes
U1083 to rise to 12V. This allows C105 to charge up slowly via
R107 so that over a period of around 20 minutes the output of unity
gain buffer U1023-2-6 rises towards 12V. When this happens,
D108 becomes forward biased and introduces an offset voltage
into the zener reference module’s temperature error amplifier via
Ul046. This offset operates so as to move the operating point of
the temperature control circuit down from 70°C to around 50°C.
The reverse process takes place when the 4910/4911 is switched
back to Normal mode.

U110/U10159-8-14/U10111-10-13

The two inputs to the zener reference module’s temperature error
amplifier are continuously monitored by amplifier U1103.2.6 and
comparators U1019-s-14' and U10111-10413. If the difference
between the two error inputs exceeds approximately 67mV,
indicating that excessive temperature deviation has occurred (i.e.
temperature control has been lost), open collector output U10114
or Ul0113 goes low. Via U10812-13-11 this transition sets latch

U107s-1013-12 causing its Q output U10713 to go high and its Q
output U10712 to go low. Via drive transistors Q105 and Q104,
these transitions turn on the cell’s red front-panel Temp LED and
turn off its green Temp LED. The set state of U107s-1013-12
remains latched until the rear-panel HEATER RESET switch is
depressed, forcing U10710(reset input) to a high level. Note that
if correct temperature control of the zener diode has not been
regained when the rear-panel HEATER RESET button is
depressed (i.e. pin U10114 or U10113 is still pulling R135 low),
U107 will not reset.

U112

A 12V level at U1083, which appears when the 4910/4911 is
switched from Normal to Transit mode, enables astable
multivibrator U112, the output of which is used to pulse the
current in the front panel LEDs. This is a further measure taken
in Transit mode to conserve battery power.
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U109/U111/Q102

The stable 7.23V reference voltage generated by the zener
reference module at U1049-10is amplified to 10V by a composite
amplifier builtaround U109and U111 —see Figure4.2.1.1. This
amplifier has two control loops — a high speed control loop to
minimize output noise, and an ultra-stable precision gain control
loop to provide long-term output stability.

The high speed control loop comprises U111/Q102 and resistive
feedback network R122/R124 in a conventional non-inverting
amplifier configuration. The gain of this loop is set at 1.37 by the
ratio of R122 and R124, so that the 7.23V input to Ullls is
amplified to 10V.

The precision gain control loopis built around U109 —3a chopper-
stabilized op-amp with an extremely low input offset drift of
typically only 0.01 pV/°C and 100 nV/¥(month). Precision gain
around this loop is controlled by two PWM voltage dividers.
Under steady state conditions no current flows onto the integrator
capacitor C113 viaR112, and therefore the voltage at the junction
of R111andR113 mustequal the primary divider’s output voltage
which provides feedback to U1093— see Figure 4.2.1.1.

+12v

l/(;‘ll}Z

utos ;e Viet mﬂi'
esie D102
Module 107'2|3V Ll I} A120 R128§
Lo R111 R112 MM—2+
@ -AAN—2E A119  Ri21 Ui 52
: Juros L
4
Vom >
L 1
R113§ Vou - (1 > ?\){x Vot
VRt +
PWM Divier 2
Division Ratlo | 16-bit ‘mark’
VI )
PWM Divider
Vs
Division Ratio
=VRz
\ FIG. 4.2.1.1 CELL OUTPUT AMPLIFIER GAIN CONTROL
o
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Hence:-

R113

VB a——
R111 + R113

x (Vref - Vs) = Vp (1)

Ve and Vs are given by the equations:
Ve = Vou x V1 (2)
Vs = Vou x Vr2 3)

where Vri and VRrz are the division ratios of the primary and
secondary PWM dividers respectively.

The values of R111 and R113 are arranged such that:-

R113
1-4

R111 + R113 ~ 6 @

Substituting (2), (3) and (4) into (1) and solving for V__ gives:-

(1- %) X Vref
Vout = (5

VR1 +\;—l:62

It can be seen from this equation that while the primary divider
scales Vref virtually directly, the secondary divider has only 1/2'¢
the weighting of the primary divider.

The primary divider timing is controlled by a 16-bit counter which
allows its division ratio to be set to a resolution of 1 part in 2'¢(1
part in 65,536). With its division ratio set to provide a cell output
of 10V, it therefore provides an output setting resolution of 152.6
MV per bit.

The secondary divider’s timing is controlled by an 8-bit counter,
giving it a division ratio resolution of 1 part in 28 (1 part in 256).
Fora 10V cell output this represents 39 mV per bit at the divider’s
output. However, because the secondary divider has 1/2!6 the
weighting of the primary divider, its effective setting resolution at
the cell output is reduced to:-

39mV /2! = 0.6 UV per bit

D102 and Q102 level shift and buffer the output at Ul11eso that
the cell can generate a 10V output while operating from a 12V
supply. If the cell output is inadvertently short circuited, Q103
and R126 current limit the cell’s output current to approximately
18mA.
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4.2.1.2 Primary Divider - Switch and Fliter
(Circuit Diagram DC400879 Sheet 2; Page 11.5-2)

Introduction

The primary divider comprises a precision switching circuit and
a 7-pole active filter. The switching circuit chops the 10V cell
output voltage into a variable mark/period ratio rectangular wave,
and the active filter generates a DC output voltage equal to the
mean value of this rectangular waveform.

Q204/Q205/Q206

JFETs Q204, Q205 and Q206 are the main switching elements
which chop the 10V cell output into a variable mark/period ratio
rectangular wave. Complementary JFETs Q204 and Q205 are
chosen to have very similar switching characteristics, ensuring
that the rising and falling edges of the rectangular wave are well
matched. This minimizes transition-time dependent switching
errors. However, because Q205 is a p-channel device, it has a
higher on-resistance than the n-channel transistor Q204, which
could lead to unacceptable temperature coefficient performance
in the switch.

To compensate for the higher on-resistance of Q203, n-channel
JFET Q206 is included in the switch. The on-resistance of Q206
is matched to that of Q204 and it is switched in parallel with Q205
to balance the on-resistance of the two halves of the switch. To
avoid interference with the switching edges, Q206 is switched on
250nsec after Q205 is switched on, and is switched off 250nsec
before Q205 is switched off.

U204/Q202/Q203

FET driver U204 and JFETs Q202 and Q203 form the driver
circuitry for the main switching JFETs Q204 and Q205.
Complementary JFETs Q202 and Q203, which are driven on
alternately by output U2047, turn Q205 and Q204 on respectively.
However Q202 and Q203 are not capable of driving Q204 and
Q205 into the off state, since this requires that the gates of Q204
and Q205 are driven outside the 10V supply rails (cell output
voltage) on which they operate.

Turn off of Q204 and Q205 is performed by U2044-5 and
capacitors C207 and C208. When U2047is low, driving Q203 on,
the high output at U204s allows C208 to charge up to 10V. A
subsequent low to high transition at U2047 turns Q203 off, while
the corresponding high to low transition at U204s drives the +ve
end of C208 to OV. Asaresultthe -ve end of C208 (and hence the
gate of Q204) is driven to -10V, turning Q204 off,

Similarly, when U204s goes through a low to high transition, the
charge on C207 causes the gate of Q205 to be driven to +20V,
causing Q205 to turn off.

4-12

U203/Q201/Q207/Q208

FET driver U203, JFET Q201 and enhancement mode MOSFETs
Q207 and Q208 form the driver for the compensating switch
Q206. A low level at U203sdrives Q207 into the on state. It also
turns Q201 on, which drives Q208 into the off state (source and
gate are both at 0V). With Q207 offand Q208 on, the gate of Q206
is pulled to +10V turning Q206 on.

While Q201 is on, C203 charges up to 10V via the high output on
U2037. A subsequent low to high transition on U203s causes
Q207 and Q201 to turn off. The corresponding high to low
transition on U2037 drives the positive end of C203 to OV, which
means that the negative end of C203 (and hence the source of
Q208) falls to -10V. With its gate now 10V more positive than its
source, Q208 turns on, forcing Q206 to turn off,

U201

Dual flip-flop U201 controls the FET drivers U203 and U204 in
response to three signals from the primary divider’s timing-
circuitry. The signal SETA, which is transferred across the cell’s
isolation barrier via opto-isolator U2024-3-6, defines the data input
to the U201 flip-flops and hence the state of these flip-flops when
the next clock pulses appear at their respective clock inputs.

If U202sis low when the clock pulses occur, the primary divider
isplacedin its ‘mark’ condition (output at TP201 connected to the
+10V cell output). If U202sis high when the clock pulses occur,
the divider is placed into its ‘space’ condition (TP201 connected
to the cell’s OV output).

The two flip-flops in U201 are clocked by strobe signals STRB
A_L and STRB B_L which are transferred across the cell’s
isolation barrier by pulse transformers T202 and T201
respectively. STRB B_L occurs 250nsec after STRB A_L during
a space-to-mark transition and 250nsec before STRB A_L during
a mark-to-space transition. This results in Q206 turning on
250nsec after Q205 turns on, and turning off 250nsec before Q205
turns off. The divider’s mark period, T1, therefore comprises
three phases as illustrated in Figure 4.2.1.2. During T1, Q205 is
on, and both Q204 and Q206 are off. During T1,Q205 and Q206
are on while Q204 remains off. The conditions during T1,are the
same as those for T1,.

U207/0208/U209

Op-amps U207, U208 and U209, together with dual matched
FETs U205 and U206 and associated capacitors and resistors,
form a mean sensing 7-pole Bessel function active low-pass filter.
This circuit configuration is chosen because C210 and C216
prevent the filter from introducing any DC errors into the output
of the filter. The filter provides approximately 113dB of
attenuation at the chopping frequency of 61 Hz, increasing
thereafter at a rate of 140dB/decade.” An additional RC filter,
R216/C217 is included at the output of the filter to eliminate rf
noise.
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4.2.1.3 Secondary Divider - Switch and Filter
(Circuit Diagram DC400879 Sheet 3; Page 11.5-3)

U301/Q301/Q302/Q303/Q304

In most respects the secondary divider is similar to the primary
divider described in Section 4.2.1.2. However, because the
contribution of the secondary divider to gain definition in the
cell’s output amplifier is only 1/2'¢that of the primary divider, its
switching characteristics are less critical — resulting in a
somewhat simpler design.

For example, in the secondary divider a simple pair of
complementary JFETs, Q302 and Q303, is all that is needed to
chop the 10V cell output into a variable mark/period rectangular
wave. In addition, because timing constraints in the secondary
divider are less critical, there is no need for synchronization flip-
flops. As a result mark-to-space and space-to-mark switching is
controlled by a single control signal SETB_L., which is transferred
across the cell’s isolation barrier via U2021-2-7. Q302 and Q303
are turned on by complementary JFETs Q301 and Q304
respectively, which are driven directly by U3017 The inverted
output at U301sdrives charge pump capacitors C303 and C304 to
provide the +20V and -10V levels necessary to turn Q302 and
Q303 off respectively.

U303

U3033-2-1and its associated resistors and capacitors form a mean
sensing 3-pole Bessel function active low-pass filter. Its 56dB
attenuation at 61Hz and 60dB/decade roll-off are more than
sufficient to reduce outputripple to insignificant levels because of
the considerably reduced weighting of the secondary divider.

U302/Q305

U302 and Q305 form a unity gain buffer which produces an output
that accurately tracks the cell’s 10V output voltage. This tracking
supply +10V(A) is used to power the drive circuits for the
switching JFETSs to ensure correct operation atall output voltages.
D301 and D302 allow the buffer, and hence the PWM dividers, to
start up correctly when the 4910/4911 is switched from Transit
mode to Normal mode.
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4.21.4 Primary Divider - Timing Circuit
(Circuit Diagram DC400879 Sheet 4; Page 11.5-4)

Introduction

The total period of the primary divider’s chopping cycle is set by
logic circuitry on the 4910/4911°s Digital PCB — see Section
4.2 4. This circuitry generates four control pulses (Z@_L,Z1_L,
Z2 L and SETA) and a continuous 4 MHz clock signal (C4),
which are driven in parallel onto all four of the 4910/4911’s cell
PCBs. The four control pulses occur in the sequence shown in
Figure 4.2.1.3 every 16.384 msec.

U4054.1-5-6/U408

Flip-flop U4054-1-5-6, which operates as an inverter (its SET inp ut
overrides its RESET input), together with differentiator network
C401/R406, produces the SYNC signal — a 4MHz clock signal
in anti-phase to C4 with a mark period of around 60nsec, The
SYNC signal, gated by U4081-2-3and U4084-5-6to produce single
pulses, becomes the pulse waveform for the STRB A_L and
STRB B_L signals which drive the primary divider’s isolating
pulse transformers.

To initiate the mark period of the primary voltage divider, Z@_L
(inverted by U40812-11) gates SYNC to produce a STRB A_L
pulse. In conjunction with SETA, which is coupled and inverted
by opto-isolator U2024-3.6, this STRB A_L pulse places the
divider into its T1, mark state as described in section 4.2.1.2.

A period of 250nsec later, Z2 L (inverted by U40810-8) gates

SYNC through U4084-5-6 to produce a STRB B_L pulse. In

conjunction with SETA, this STRB B_L pulse places the primary
divider into its T1, mark state.

U401/U402

Preloadable counters U401 and U402 are configured as a 16-bit
binary down counter. Control signalZ1_L, which occurs halfway
between Z@_L and Z2_L, preloads this counter with a binary
value determined by hexadecimal control switches S401, $402,
S403 and the fixed logic levels on U40210-11-12-13 (U40210-11-12-13
are fixed at a binary value of 1011, limiting the control of the
hexadecimal switches to output voltages in the approximate range
of 9.64V to 10.52V.)

The Z2_L control pulse (which occurs 125nsec after Z1_L) sets
flip-flop U4074-1-s-6causing its Q output U4076to go low and the
16-bit down counter to be enabled via U4013 The counter is then
counted down by the 4MHz clock C4 to define the mark period of
the primary divider. )

When the counter reaches zero, M@_L (the carry output on
U40214) goes low for one clock period. This pulse, inverted by
U4089.8, gates SYNC through U4084-5-6 to produce a second
STRB B_L pulse. Inconjunction with SETA, which at this point
islow, this STRB B_L pulse places the primary dividerintoits T1,
mark condition as described in Section 4.2.1.2.

)
(o | .
: ) i
r——— i
1250 nsec' :
§-( 16.384 msec ).E
| « i
20 L ”
(¢ —
21 L
((
72 L )) [
SETA « L |
))
FIG. 4.2.1.3 PWM DIVIDER CONTROL PULSES AND CLOCK
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M@_L is clocked by the SYNC signal into the first stage of the  its T2 space condition as described in Section4.2.1.2. M2_L also
two-stage shift register formed by the flip-flops in U406, and is  regets U4074-1-5-6, causing its Q output to go high and further
clocked into the second stage of the shift register by the C4 clock.  counting in U401/U402 to be inhibited.

As a result the M@ _L pulse is delayed by 250nsec to produce o ) o
M2_L, which after inversion by U40813.11 gates SYNC through  1he timing diagram for the primary divider timing circuitry is
U4081-23to produce a second STRB A_L pulse. In conjunction ~Shownin Figure 4.2.1.4.

with SETA, this STRB A_L pulse places the primary divider into
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4.15



Section 4 - Technical Descriptions

4.2.1.5 Secondary Divider - Timing Circuit
(Circuit Diagram DC400879 Sheet 4, Page 11.5-4)

The total period of the secondary divider’s chopping cycle is set
by logic circuitry on the 4910/4911°s Digital PCB — see Section
4.2.4. This circuitry generates four control pulses (Z@ 1,Z1_L,
Z2_L and SETA) and a continuous 4 MHz clock signal (C4),
which are driven in parallel onto all four of the 4910/4911°s cell
PCBs. The four control pulses occur in the sequence shown in
Figure 4.2.1.3 every 16.384 msec.

U40710-13-9-8

Control signal Z2_L sets flip-flop U40710-13-9-8 causing its Q
output SETB_L to go high. SETB_L, transferred across the cell’s
isolation barrier viaU2021-2-7(Circuit Diagram DC400879 Sheet 3;
Page 11.5-3), places the secondary divider into its T1 space
condition.

U403/U404

Preloadable counters U403 and U404 are configured as a 16-bit
binary down counter. Control signal Z1_L, which occurs halfway
between Z@ L and Z2_L, preloads this counter with a binary
value determined by hexadecimal control switches S404, S405
and the fixed logic levels on U4034.5.6-7-10-11-12-13 (All these logic
levelsare at a binary 0, so that U403 operates as a ‘divide by 256’
frequency pre-scaler for U404. The secondary divider is therefore
only settable to the 8-bit resolution provided by U404.)

When the Z2_L control pulse sets flip-flop U40710-13-9:3, its 6
output U407s goes low — enabling the 16-bit down counter via
U4033 The counter is then counted down by the 4MHz clock C4
to define the space period of the secondary divider,

When the counter reaches zero, the carry output on U40414 goes
low for one clock period. This output is clocked by C4 into flip-
flop U4051211-9-8 which delays the carry out pulse by 250nsec.
The delayed pulse resets flip flop U40710-13-9-8 causing SETB_L

to go low and the secondary divider to be placed into its T2 mark
condition,

Note that the secondary divider works in anti-phase to the primary
divider — i.e. the 16-bit binary down counter defines the space
period of the secondary divider switch instead of its mark period.
As a result, the output voltage from the secondary divider
decreases as the hexadecimal value loaded into its counter
increases. This is done to compensate for.the fact that the output
of the secondary divider subtracts from the output of the primary
divider instead of adding to it— see Section4.2.1.1 Equation 5— -
ensuring that all the hexadecimal switches rotate in the same
direction to increase/decrease the cell’s output. The timing
diagram for the secondary divider timing circuitry is shown in
Figure4.2.1.5.
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4.2.2 Output PCB (4910 only)

4.2.21 4-Wire Output Buffer

(Circuit Diagram DC400881 Sheet 1; Page 11.7-2)

Introduction

The 4910/4911’s four CELL outputs can be selectively
connected to the unit’s AVERAGE output using the links on the
cell PCBs. Averaging is performed by 200Q resistors on the unit's
Mother PCB, and in the 4910 the averaged output is fed via
connector P608A7/87and P608Asmsto the 4-wire output buffer and
divided output cicuitry on the Output PCB.

U103/U104/Q102

U104 and Q102 form a unity gain buffer amplifier which is
capable of driving a current of at least 15mA into the 4- WIRE
OUTPUT BUFFER I+ terminal. Negative feedback to U104 is
derived from the 4-WIRE OUTPUT BUFFER Hi terminal so that
the positive external load voltage can be remotely sensed to
eliminate the effect of lead resistance. When no remotely sensed
external load or front panel shorting link is connected between the
4-WIRE OUTPUT BUFFER Hi and I+ terminals, diodes D106,
D108, D114 and D115 clamp I+ and Hi to within approximately
1.0V of each other. This prevents U104 from operating open-loop
under these conditions.

To prevent leakage currents in these diodes flowing in the Hi lead
when there is significant external lead resistance, the junction of
D106 and D114, and of D108 and D115, are connected to the
buffered 10V average generated by unity gain buffer U105/Q104,
keeping the voltage across D106 and D108 close to zero.

U103 is an ultra-low input offset chopper-stabilized op-amp
which continuously monitors the input offset of U104 and
compensates it to zero via U104’°s balance input U104s. The 4-
WIRE ADJUST potentiometer R138 allows any residual offset
between the AVERAGE output and the output of the 4-WIRE
OUTPUT BUFFER to be nulled to zero.

The 4-WIRE OUTPUT BUFFER’s Lo terminal is connected
directly to AVERAGE Lo (AVE_Lo), and via AVE_Lotothe Lo
terminals of connected CELL outputs. This ensures that all the
reference voltage sources which contribute to the 4-WIRE
OUTPUT BUFFER output (i.e. the zener reference modules in
each cell) are connected directly to the negative end of the external
load. A separate return path for the load current is provided by the
4-WIRE OUTPUT BUFFER I- terminal which is connected to the
4910’s power supply common.

D104 and D105 are included to clamp the 4-WIRE OUTPUT
BUFFER Lo terminal to within 0.6V of the power supply
common when no external load or Lo to I- shorting link is
connected to the output of the 4-WIRE OUTPUT BUFFER.

The 8.7V source formed by D109/R 124, and the diodes D110 and
D111, clamp the output of the 4-WIRE OUTPUT BUFFER at
approximately 8.2V when no CELL outputs are connected to the
AVERAGE output.

4.2.2.2 Internal Average Buffers

(Circuit Diagram DC400881 Sheet 1; Page 11.7-2)

U101/U102

U101, U102 and Q101 form a unity gain amplifier which buffers
the averaged cell voltage AVE_HI. The buffered average
(+10V_B) is used as the input voltage for the two PWM voltage
dividers which generate the 1V and 1.018V DIVIDED
OUTPUTS.

U101 is an ultra-low input offset chopper-stabilized op-amp
which continuously monitors the input offset of U102 and
compensates it to zero via U102’s balance input U102s. The
AVERAGE ADJUST potentiometer R 135 allows the bias current
drawn by U101, U102, U103 and U104 to be nulled to zero.

U105/Q104

The unity gain buffer formed by U105 and Q104 further buffers
the output of the amplifier formed by U101/U102/Q101 to
provide a low impedance supply voltage (+10V_A) for the
divided output PWM divider switch drivers.
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4.2.2.3 1.018V Divided Output - Primary Divider Switch and Filter
(Circuit Diagram DC400881 Sheet 2; Page 11.7-3)
Introduction

The 1.018V primary divider comprises a precision switching
circuit which chops the 10V average voltage (+10V_B) into a
variable mark/period ratio rectangular wave, and an active filter
which generates a DC output voltage equal to the mean value of
this rectangular waveform.

Q204/Q205/Q206

JFETs Q204, Q205 and Q206 are the main switching elements
which chop the 10V average output into a variable mark/period
ratio rectangular wave. Complementary JFETs Q204 and Q206
are chosento have very similar switching characteristics, ensuring
that the rising and falling edges of the rectangular wave are well
matched. This minimizes transition-time dependent switching
errors. However, because Q204 is a p-channel device, it has a
higher on-resistance than the n-channel Q206, which could lead
to unacceptable temperature coefficient performance in the
swilch.

To compensate for the higher on-resistance of Q204, n-channel
JFET Q205 is included in the switch, The on-resistance of Q205
is matched to thatof Q206 and it is switched in parallel with Q204
to balance the on-resistance of the two halves of the switch. To
avoid interference with the switching edges, Q205 is switched on
250nsec after Q204 is switched on, and is switched off 250nsec
before Q204 is switched off.

U204/Q202/Q203

FET driver U204 and JFETs Q202 and Q203 form the driver
circuitry for the main switching JFETs Q204 and Q206.
Complementary JFETs Q202 and Q203, which are driven on
alternately by U2047, turn on Q204 and Q206 respectively.
However, Q202 and Q203 are not capable of driving Q204 and
Q206 into the off state, since this requires that the gates of Q204
and Q206 are driven outside the 10V supply (the buffered 10V
average) on which they operate.

Turn off of Q204 and Q206 is performed by U2044-5 and
capacitors C203 and C204. When U2047is low, driving Q203 on,
the high output at U204s allows C204 to charge up to 10V. A
subsequent low to high transition at U2047turns Q203 off, while
the corresponding high to low transition at U204s drives the +ve
end of C204 to OV. Asaresultthe -ve end of C204 (and hence the
gate of Q206) is driven to -10V, turning Q206 off,

Similarly, when U2045 goes through a low to high transition, the
charge on C203 causes the gate of Q204 to be driven to +20V,
turning off Q204.
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U203/Q201/Q207/Q208

FET driver U203, JFET Q201 and enhancement mode MOSFETs
Q207 and Q208 form the driver for the compensation switch
Q205. Alow level at U203sdrives Q207 into the on state. It also
turns Q201 on, which drives Q208 into the off state (source and
gate are both at 0V), and allows C202 to charge up to 10V via the
high output on U2037. With Q207 on and Q208 off, the gate of
Q205 is pulled to +10V allowing it to turn on.

A low to high transition on U203s causes Q207 and Q201 to turn
off. The corresponding high to low transition on U2037 drives the
positive end of C202 to 0V, which means that the negative end of
C202 (and hence the source of Q208) falls to -10V. With its gate
now 10V more positive than its source, Q208 turns on, forcing
Q205 to turn off. .

U202

Dual flip-flop U202 controls FET drivers U203 and U204 in
response to three signals from the primary divider’s timing
circuitry. The signal SETA, which is transferred across the cell’s
isolation barrier via opto-isolator U2012-3-6, defines the data input
to the U202 flip-flops and hence the state of these flip-flops when
the next clock pulses appear at their respective clock inputs.

1£ U2016is low when the clock pulses occur, the primary divider
is placed into its mark condition (output at TP201 connected to the
+10V_B). If U202sis high when the clock pulses occur, the
dividerisplaced intoits space condition (TP201 connected to 0 V).

The two flip-flops in U202 are clocked by strobe signals
STRBA_1.018V and STRBB_1.018V which are transferred
across the cell’s isolation barrier via pulse transformers T202 and
T201 respectively. STRBB_1.018V occurs 250nscc after
STRBA_1.018V during a space-to-mark transition and 250nsec
before STRBA_1.018V during a mark-to-space transition. Asa
result, Q205 tums on 250nsec after Q204 turns on, but it turns off
250nsec before Q204 turns off. The divider’s mark period, T1,
therefore comprises three phases as illustrated in Figure 4.2.2.1.
During T1, Q204 is on, and both Q205 and Q206 are off. During
T1, Q204 and Q205 are on while Q206 remains off. The
conditions during T1, are the same as those for T1,.

U205/U206/U207

Op-amps U205, U206 and U207, together with dual matched
FETs Q209 and Q210 and associated capacitors and resistors,
form a mean sensing 7-pole Bessel function active low-pass filter,
This configuration is chosen because C205 and C206 prevent the
filter from introducing any DC errors into the output of the filter,
The filter provides approximately 113dB of attenuation at the
chopping frequency of 61 Hz, increasing thereafier at arate of 140
db/decade. An additional RC filter, R219/C217 is included at the
output of the filter to eliminate RF noise.
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4.2.2.4 1.018V Divided Output - Secondary Switch and Output Buffer
(Circuit Diagram DC400881 Sheet 4 Page 11.7-5)
U401/U402

Opto-isolator U4011-2-7and bi-lateral CMOS switches U4021-2-3
and U40216-15-14form the secondary divider switch for the 1.018V
output. In this switch, where switch timing is less critical than in
the primary divider, the opto-isolator drives the bi-lateral CMOS
switches directly.

U403

Op-amp U403 and its associated resistor and capacitor network
form a three-pole Bessel function low-pass filter which
determines the mean value of the chopped waveform generated by
the switch.

U404/U405/Q402
Op-amps U404 and U405 form a composite amplifier for which
U4043is the non-inverting input and U404z2is the inverting input.
Referring to Figure 4.2.2.2 it can be seen that:

R401 + R427

Vs - x (Vs- Vou) = VP
R401 + R427 + R406

which solves to:-

Vout =

R401 + R427 + R406 R401 + R427 + R406
R401 + R427 R401 + R427

Substituting the values for R401, R406 and R427 gives:-
Vou = 1.000071739 x VP - 71.739 x 10%x Vs (1)

xVP + [1- )XVS

It can be seen from this equation that the gain of the buffer
amplifier to the output of the primary divider is virtually 1, while
its gain to the outputof the secondary divideris-71.739 x 105, The
effect on the divided output of the secondary divider is therefore
only 1/13940 that of the primary divider.

U404 is an ultra-low input offset, chopper-stabilized op-amp
which imparts its superior DC performance to the output
amplifier. U405 is a wide bandwidth op-amp which, operating
with resistive feedback, minimizes output noise. Resistive
divider R408/R409, which is driven by +10V_C, biases the non-
inverting input of U405 to 5V. Gain defining network R405/R407
provides a feedback loop around this high-bandwidth. op-amp
which sets its output to approximately 1.07V. U404 then adjusts
the bias point of the non-inverting input of U405 to provide
accurate DC gain definition for the composite amplifier.

i M
R406
AWW
C406
Il
"
R401 + R427 R404
Vs AWV MW—2=
udog 3¢
Ve s, +13V_A
Vout
>
+10V.C 5
R408
R409
\ FIG. 4.2.2.2 1.018V DIVIDED OUTPUT - OUTPUT BUFFER )
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4.2.2.5 1.018V Divided Output - Primary Divider Control Logic
(Circuit Diagram DC400881 Sheet 5; Page 11.7-6)
U504/U505/U506

Nand gate U50412-13-11, which operates as an inverter, together
with differentiator network C501/R502, produces the SYNC
signal — a 4MHz clock signal in anti-phase to C4 with a mark
period of around 60nsec. The SYNC signal, gated by U50612-13-
11 and U5069-10-8 to produce single pulses, defines the pulse
waveform for the STRBA_1.018V and STRBB_1.018V signals
which drive the 1.018V primary divider’s isolating pulse
transformers.

Toinitiate the mark period of the primary divider,Z@ L (inverted
by U50513-11) gates SYNC toproducea STRBA_1.018V pulse. In
conjunction with the high level on SETA, which is coupled and
inverted by opto-isolator U2012-3-6 (Circuit Diagram DC400881
Sheet 2; Page 11.7-3), this STRBA_1.018V pulse places the
primary divider into its T1 mark state as described in section
4.2.2.3.

A period of 250nsec later, Z2_L (inverted by U50510-s) gates
SYNC through U5069-10-8to produce a STRBB_1.018V pulse. In
conjunction with the high level on SETA, this STRBB_1.018V
pulse places the primary divider into its T1, mark state.

When the 1.018V primary divider’s 16-bit mark counter on the
Output PCB Digital Sub-Assembly reaches zero, it generates two
control signals M@_1.018V and M2_1.018V, which are
separated by 250nsec. M@_1.018V, inverted by U5059-s, gates
SYNC through U5069-10-8 to produce a second STRBB_1.018V
pulse. In conjunction with the low level on SETA, this
STRBB_1.018V pulse places the primary divider intoits T1,mark
state.

A period of 250nsec later, M2_1.018V, inverted by U50512-11,
gates SYNC through U50612-13-11 to produce a second
STRBA_1.018V pulse. In conjunction with the low level on
SETA, thisSTRB A_1.018V pulse places the primary dividerinto
its T2 space condition.
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4.2.2.6 1.018V Divided Output - Secondary Divider Timing Circuit
(Circuit Diagram DC400881 Sheet 5; Page 11.7-6)
U5034-2-3-1-5-6

Control signal Z2_L sets flip-flop U5034-2-3-1-5-6, causing its Q
output SETB_1.018V to go high. The high level on
SETB_1.018V, transferred across the cell’s isolation barrier via
U4011-2-7 (Circuit Diagram DC400881 Sheet 4; Page 11.7-5),
sets the secondary divider into its space condition.

U501/U502

Preloadable counters U501 and US02 are configured as a 16-bit
binary down counter. However, because only the 12 most
significant bits of the counter are controllable, it is only settable
to 12-bit resolution.

Control signal Z1_L, which occurs halfway between Z@_L and
Z2_L, preloads this counter with a binary value determined by
hexadecimal control switches $501, S502 and S503.

When the Z2_L control pulse sets flip-flop U5034.2-3-1-5.6 as
described above, its Q output U5036 goes low, enabling the
16-bitdown counter viaU5013. The counteris then counted down

by the 4MHz clock C4 to define the space period of the secondary
divider.

4-22

When the counter reaches zero, carry output U50214 goes low for
one clock period. SYNC clocks this output into U5034-2-3-1-56,
causing its Q output SETB_1.018V to go low. The low level on
SETB_1.018V, transferred across the cell’s isolation barrier via
U4011-2-7, sets the secondary divider into its mark condition.

Note that the secondary divider works in anti-phase to the primary
divider — i.e. the secondary divider’s down counter defines the
space period of the secondary divider switch instead of its mark
period. Asaresult, the output voltage from the secondary divider
decreases as the binary value loaded into its counter increases.
This is done to compensate for the fact that the output of the
secondary divider subtracts from the output of the primary divider
instead of adding to it — Refer to Section 4.2.2.4 Equation 1 —
ensuring that all the hexadecimal switches rotate in the same
direction to increase/decrease the cell’s output.

The timing diagram for the 1.018V secondary divider timing
circuitry is shown in Figure 4.2.2.3.
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4.2.2.7 1.000V Divided Output - Primary Switch and Filter
(Circuit Diagram DC400881 Sheet 3; Page 11.7-4)
Introduction

The 1.000V primary divider comprises a precision switching
circuit which chops the 10V average voltage (+10V_B) into a
variable mark/period ratio rectangular wave, and an active filter
which generates a DC output voltage equal to the mean value of
this rectangular waveform.

Q304/Q305/Q306

JFETs Q304, Q305 and Q306 are the main switching elements
which chop the 10V average output into a variable mark/period
ratio rectangular wave. Complementary JFETs Q304 and Q306
are chosen to have very similar switching characteristics, ensuring
that the rising and falling edges of the rectangular wave are well
matched. This minimizes transition-time dependent switching
errors. However, because Q304 is a p-channel device, it has a
higher on-resistance than the n-channel Q306, which could lead
to unacceptable temperature coefficient performance in the
switch.

To compensate for the higher on-resistance of Q304, n-channel
JFET Q305 is included in the switch. The on-resistance of Q305
is matched to that of Q306 and it is switched in parallel with Q304
to balance the on-resistance of the two halves of the switch. To
avoid interference with the switching edges, Q305 is switched on
250nsec after Q304 is switched on, and is switched off 250nsec
before Q304 is switched off.

U304/Q302/Q303

FET driver U304 and JFETs Q302 and Q303 form the driver
circuitry for the main switching JFETs Q304 and Q306.
Complementary JFETs Q302 and Q303, which are driven on
alternately by U304,, turn on Q304 and Q306 respectively.
However, Q302 and Q303 are not capable of driving Q304 and
Q306 into the off state, since this requires that the gates of Q304
and Q306 are driven outside the 10V supply (the buffered 10V
average) on which they operate.

Turn off of Q304 and Q306 is performed by U3044-s and
capacitors C303 and C304. When U3047islow, driving Q303 on,
the high output at U304s allows C304 to charge up to 10V. A
subsequent low to high transition at U3047turns Q303 off, while
the corresponding high to low transition at U304s drives the +ve
end of C304 to OV. Asaresultthe -ve end of C304 (and hence the
gate of Q306) is driven to -10V, turning Q306 off.

Similarly, when U304s goes through a low to high transition, the
charge on C303 causes the gate of Q304 to be driven to +20V,
turning off Q304.
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U303/Q301/Q307/Q308

FET driver U303, JFET Q301 and enhancement mode MOSFETS
Q307 and Q308 form the driver for the compensation switch
Q305. Alow level at U303sdrives Q307 into the on state. It also
turns Q301 on, which drives Q308 into the off state (source and
gate are both at 0V), and allows C302 to charge up to 10V via the
high output on U3037. With Q307 on and Q308 off, the gate of
Q305 is pulled to +10V allowing it to turn on,

A low to high transition on U303s causes Q307 and Q301 to turn
off. The corresponding high to low transition on U3037drives the
positive end of C302 to OV, which means that the negative end of
C302 (and hence the source of Q308) falls to -10V. With its gate
now 10V more positive than its source, Q308 turns on, forcing
Q305 to turn off. §

U302

Dual flip-flop U302 controls FET drivers U303 and U304 in
response to three signals from the primary voltage divider’s
timing circuitry. The signal SETA, which is transferred across the
cell’s isolation barrier via opto-isolator U2012-3-6 (Circuit
Diagram DC400881 Sheet 2; Page 11.7-3) to become
SETA_1.000V, defines the data input to the U302 flip-flops and
hence the state of these flip-flops when the next clock pulses
appear at their respective clock inputs.

If SETA_1.000V is low when the clock pulses occur, the primary
divider is placed into its mark condition (output at TP301
connected to the +10V_B). If SETA_1.000V is high when the
clock pulses occur, the divider is placed into its space condition
(TP301 connected to OV).

The two flip-flops in U302 are clocked by strobe signals
STRBA_1.000V and STRBB_1.000V which are transferred
across the cell’s isolation barrier via pulse transformers T302 and
T301 respectively. STRBB_1.000V occurs 250nsec after
STRBA_1.000V during a space-to-mark transition and 250nsec
before STRBA_1.000V during a mark-to-space transition. Asa
result, Q305 turns on 250nsec after Q304 turns on, but it turns off
250nsec before Q304 turns off. The divider’s mark period, T1,
therefore comprises three phases as illustrated in Figure 4.2.2 4.
During T1, Q304 is on, and both Q305 and Q306 are off. During
T1, Q304 and Q305 are on while Q306 remains off. The
conditions during T1, are the same as those for T1,.

U305/U306/U307

Op-amps U305, U306 and U307, together with dual matched
FETs Q309 and Q310 and associated capacitors and resistors,
form a mean sensing 7-pole Bessel function active low-pass filter.
This configuration is chosen because C305 and C306 prevent the
filter from introducing any DC errors into the output of the filter.
The filter provides approximately 113dB of attenuation at the
chopping frequency of 61Hz, increasing thereafter at a rate of
140dB/decade. An additional RC filter, R319/C317isincludedat
the output of the filter to eliminate RF noise.
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4.2.2.8 1.000V Divided Output - Secondary Switch and Output Buffer
(Circuit Diagram DC400881 Sheet 4, Page 11.7-5)
U401/U402

Opto-isolator U4014-3-6and bi-lateral CMOS switches U4023-7-6
and U4029-10-11 form the secondary divider switch for the 1.000V
output. In this switch, where switch timing is less critical than in
the primary divider, the opto-isolator drives the bi-lateral CMOS
switches directly.

R414/C411

R414 and C411 form a simple RC filter which smoothes the output
of the 1.000V secondary divider switch to its mean DC level.
Because of the very small span of the 1.000V secondary divider
atthe 1V DIVIDED OUTPUT, this single pole filter is more than
sufficient to reduce output ripple to an insignificant level.

U406/U407Q404

Op-amps U406 and U407 form a composite amplifier for which
U4063is the non-inverting input and U4062is the inverting input.
The transfer function for this amplifier can be derived in the same
way as that described for the 1.018V divided output in Section
4.2.2 4 taking into account the additional current introduced by
R416. The equation solves to:-

Vou = 1.000005109 x Ve + 5.10909 x Vs - 38908 x 10°

It can be seen from this equation that the gain of the buffer
amplifier to the output of the primary divider is virtually 1, while
its gain to the output of the secondary divideris-5.109x 10-6. The
effect on the divided output of the secondary divider is therefore
only 1/195734 that of the primary divider.

The effect of R416 is to introduce a DC offset into the output of
the amplifier which centres the span of the 1.000V primary and
secondary dividers at 1V.

U406 is an ulira-low input offset, chopper-stabilized op-amp
which imparts its superior DC performance to the output
amplifier. U407 is a wide bandwidth op-amp which, operating
with resistive feedback, minimizes output noise. Resistive
divider R421/R422, which is driven by +10V_C, biases the non-
inverting input of U407 to 5V. Gaindefining network R418/R419
provides a feedback loop around this high-bandwidth op-amp
which sets its output to approximately 1.07V. U406 then adjusts
the bias point of the non-inverting input of U407 to provide
accurate DC gain definition for the composite amplifier.

4.2.2.9 1.000V Divided Output - Primary Divider Control Logic
(Circuit Diagram DC400881 Sheet 5; Page 11.7-6)
U504/U505/U506

Nand gate U50412-13-11, which operates as an inverter, together
with differentiator network C501/R502, produces the SYNC
signal — a 4MHz clock signal in anti-phase to C4 with a mark
period of around 60nsec. The SYNC signal, gated by U5061-2-3
and U506s-5-6 to produce single pulses, defines the pulse
waveform for the STRBA_1.000V and STRBB_1.000V signals
which drive the 1.000V primary divider’s isolating pulse
transformers,

To initiate the mark period of the primary divider, Z@_L (inverted
by U5051-3) gates SYNC through U5061-2-3 to produce a
STRBA_1.000V pulse. In conjunction with the high level on
SETA, which is coupled and inverted by opto-isolator U2012-3-6
(Circuit Diagram DC400881 Sheet 2; Page 11.7-3) to produce
SETA_1.000V, this STRBA_1.000V pulse places the primary
divider into its T1, mark state as described in section 4.2.2.7.
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A period of 250nsec later, Z2_L (inverted by U5054-6) gates
SYNC through U5064-5-6 to produce a STRBB_1.000V pulse. In
conjunction with the high level on SETA, this STRBB_1.000V
pulse places the primary divider into its T1, mark state.

When the 1.000V primary divider’s 16-bit mark counter on the
Output PCB Digital Sub-Assembly reaches zero, it generates two
control signals M@_1.000V and M2_1.000V, which are
separated by 250nsec. M@_1.000V, inverted by U505s-6, gates
SYNC through U5064-5-6 to produce a second STRBB_1.000V
pulse. In conjunction with the low level on SETA, this
STRBB_1.000V pulse places the primary divider into its T1,
mark state.

A period of 250nsec later, M2_1.000V, inverted by U5052-3, gates
SYNC through U5061-2-3 to produce a second STRBA_1.000V
pulse. In conjunction with the low level on SETA, this
STRBA_1.000V pulse places the primary divider into its T2 space
condition.
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4.2.2.10 1.000V Divided Output - Secondary Divider Timing Circuit

(Circuit Diagram DC400881 Sheet 5; Page 11.7-6)

U50310-12-11-13-9-8

Control signal Z2_1. sets flip-flop U50310-12-11-13-9-8, causing its Q
output SETB_1.000V to go high. The high level on
SETB_1.000V, transferred across the cell’s isolation barrier via
U4014-3-6 (Circuit Diagram DC400881 Sheet 4; Page 11.7-5),
sets the secondary divider into its space condition.

Us07/U508

Preloadable binary counters U507 and U508 are configured as a
16-bit binary down counter. However, because only the 8 most
significant bits of the counter are controllable, it is only settable
to 8-bit resolution,

Control signal Z1_L, which occurs halfway between Z@_L and
Z2 1., preloads this counter with a binary value determined by
hexadecimal control switches S504 and S505. When the Z2_L
control pulse sets flip-flop U50310-12-11-13-9-8 as described above,
its Q output U503s goes low, enabling the 16-bit down counter
via U5073. The counter is then counted down by the 4MHz clock
C4 to define the space period of the secondary divider.

‘When the counter reaches zero, the carry output on U50814 goes
low for one clock period. This output is clocked by SYNC into
U50310-12-11-13-9-8 causing its Q output SETB_1.000V to go low.
The low level on SETB_1.000V, transferred across the cell’s
isolation barrier via U4014-3-6, sets the secondary divider into its
mark condition.

Note that the secondary divider works in anti-phase to the primary
divider — i.e. the secondary divider’s down counter defines the
space period of the secondary divider switch instead of its mark
period. Asaresult, the output voltage from the secondary divider
decreases as the binary value loaded into its counter increases.
This is done to compensate for the fact that the output of the
secondary divider subtracts from the output of the primary divider
instead of adding to it — see Section 4.2.2.8 Equation 1 —
ensuring that all the hexadecimal switches rotate in the same
direction to increase/decrease the cell’s output.

The timing diagram for the 1.000V secondary divider timing
circuitry is shown in Figure 4.2.2.5.
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4.2.3 Output PCB Digital Sub-Assembly
(Circuit Diagram DC400940 Sheet 1; Page 11.7-7)

The Output PCB Digital Sub-Assembly is mounted on the Output
PCB and contains the counters for the 1.018V and 1.000V divided
output primary dividers.

4.2.3.1 1.018V Primary Divider Counter

U101/U102/U1044-1-5-6

Preloadable counters U101 and U102 are configured as a 16-bit
binary down counter. Control signal Z1_L preloads this counter
with a binary value determined by DIP switch S101 and the fixed
logic levels on U10111-12-13 and U1024-5-6-7-10-11-12-13, DIP switch
$101 allows the span of the secondary divider on the output PCB
to be centred around the desired 1.018V level. Because the DIP
switches control the least significant bits of this counter, the
counter has a setting resolution of 1 partin 2'(152.6 uV steps for
a 10V input), but is controllable only over a limited control span.

The Z2_L control pulse, which_occurs 125nsec after Z1_L, sets
flip-flop U1044.1-5-6 causing its Q outputU1046to golow and the
16-bit down counter to be enabled via U1013. The counter is then
counted down by the 4MHz clock C4 to define the mark period of
the primary divider.

U103

When the counter reaches zero, M@_1.018V (the carry output at
U10214) goes low for one clock period. M@_1.018V is clocked
by the SYNC signal into the first stage of the two-stage shift
register formed by the flip-flops in U103. It is then clocked into
the second stage of the shift register by the C4 clock. Asaresult,
the M@_1.018V pulse is delayed by 250nsec to produce
M2_1.018V. M2_1.018V, in addition to being output onto the
Output PCB, also resets U1044-1-5.6, causing its Q output to go
high and further counting in U101/U102 to be inhibited.
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4.2.3.2 1.000V Primary Divider Counter

U105/U106/U10410-13-9-8

Preloadable counters U105 and U106 are configured as a 16-bit
binary down counter. Control signal Z1_L preloads this counter
with a binary value determined by the fixed logic levels on
U1054-5-67-10-11-12-13 and U1064-5-6-7-10-11-12-13. These fixed logic
levels give the primary divider a fixed division ratio of 0.099976.

The Z2_L control pulse, which occurs 125nsec after Z1_L, sets
flip-flop U10410-13-9-8 causing its Q output U104z to go low and
the 16-bit down counter to be enabled via U1053. The counter is
then counted down by the 4MHz clock C4 to define the mark
period of the primary divider.

U107

When the counter reaches zero, M@_1.000V (the carry output at
U10614) goes low for one clock period. M@_1.000V is clocked
by the SYNC signal into the first stage of the two-stage shift
register formed by the flip-flops in U107. It is then clocked into
the second stage of the shift register by the C4 clock. Asaresult,
the M@_1.000V pulse is delayed by 250nsec to produce
M2_1.000V. M2_1.000V, in addition to being output onto the
Qutput PCB, also resets U10410-13.9-8, causing its Q output to go
high and further counting in U105/U106 to be inhibited.
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4.2.4 Digital PCB
(Circuit Diagram DC400923 Sheet 1; Page 11.6-2)

The Digital PCB generates the 4MHz C4 clock signal and the
timing pulses Z@ L, Z1_L, Z2_L and SETA which control the
PWM voltage dividers on the Cell PCBs and the Output PCB.

Y1/U1

Crystal oscillator Y1 generates an 8MHz output which undergoes
division by 2 in flip-flop U1l12-3-2 to produce the 4MHz.C4 clock
signal at its Q output.

U2/U3

Binary counters U2 and U3 are configured as a single 16-bit
binary counter which divides the frequency of C4 by 2'6,
producing a 250nsec duration negative pulse at U314once every
16.384 msec. This output is used as control pulse Z@_L.

U4

The two flip-flops contained in U4 form a two-stage shiftregister.
Z@_L is clocked into the first stage by the Q output of Uli23-2
(a 4MHz clock signal which is in anti-phase to C4), producing
control pulse Z1_L at U4s which is delayed with respect to Z@_L
by 125nsec.

4-30

Z1_L is clocked into the second stage of the shift register by C4,
producing control pulse Z2_L at Uds, which is delayed with
respect toZ1_L by 125nsec and with respect toZ@_L by 250nsec.

Us

Nand gate U51-2-3 acts as an OR-gate for negative pulses Z@ L
and Z2_L to produce a 500nsec duration SETA control pulse.

Ue6/U7/U8/U9/U10

Non-inverting buffers U6, U7, U8, U9 and U10 drive the clock
and control signals in parallel onto the Cell 4, Cell 3, Cell 2, Cell 1
and Output PCBs respectively. .

The timing diagram for the Digital PCB circuitry is shown in
Figure 4.24.1.
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4.2.5 Power Supply PCB

(Circuit Diagram DC400971 Sheets 1 to 5; Pages 11.3-7 to 11.3-11)

For the following description, refer to Circuit Diagram
DC400971 Sheet 1; Page 11.3-7. The Power Supply PCB
contains five separate battery chargers, each of which serves one
of the 4910/4911°s five 18V battery supplies. Depending on the
battery supply’s discharge state, charging takes place either at
constant current (charging from discharged state) or at constant
voltage (float charging). Each charging circuit is driven from a
separate secondary winding on the 4910/4911’s line input
transformer.

D101/R101/C101

Bridge rectifier D101 rectifies the AC voltage generated by the
appropriate secondary winding on the line input transformer.
‘CM ADJ’ potentiometer R101 and C101 inject a portion of the
secondary winding AC voltage onto the transformer’s guard
screen to null out AC pick-up on the guard screen, and thereby
eliminate line frequency common-mode voltages on the unit's
front panel outputs.

U101/U102

Regulator U101 and the two op-amps contained in U102 form a
current-limited constant-voltage regulator. To ensure proper
operation of U101 under all input conditions it operates on a
‘virtual ground’ generated by zener diode D103. D103 also
provides a negative supply (with respect to the virtual ground) for
U102. D102 provides the +ve supply for U102.

Output feedback for the regulator is generated by the divider chain
R112/R109/R110 which operates in conjunction with a
temperature sensing thermistor bolted to one of the appropriate

battery supply terminals. Electrically, this thermistor is
connected between the charging circuit’s I+ and VS terminals,
and the battery supply is connected between the charger’s I+ and
OV terminals — see Figure 4.2.5.1.

Unity gain op-amp U1023-2-1 buffers the feedback voltage before
applying it to op-amp U102s.6-7. U1025s-6-7 level shifts the output
of U1023-2-1 by the voltage developed across D103
(approximately 10V), generating at U1027 a voltage with respect
to the virtual ground which is equal to the feedback voltage — see
Figure 4.2.5.1. This level shifted voltage, attenuated by
adjustable divider R107/R106/R104, provides the feedback
signal required at U101’s REF input (U1014).

The negative temperature coefficient thermistor in parallel with
R112 causes the output voltage of the charger circuit to decrease
asthe battery temperature increases —see Figure 4.2.5.2. During
float charging, this matches the charging voltage to the
temperature versus terminal-voltage curve of the battery supply.
When the battery is partially discharged, R102 limits the output -
current to approximately 305SmA.

Operation of the charging circuits for the other cells’ battery
supplies and for the battery supply which powers the digital
timing circuits and the 4910’s 4-wire output buffer and divided
outputs is the same as that described above. (It is only necessary
toreplace component designators of the form x 1xx by x2xx, x3xx,
X4xx or x5xx as appropriate to make the description fit.) Note
however, that the current limitin the charger circuit which charges
the battery supply for the digital timing circuits and the 4910’s 4-
wire output buffer and divided outputs is set at approximately
425mA by R502.
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4.2.6 Battery Tray PCB
(Circuit Diagram DC400913 Sheet 1; Page 11.8-3)

The Battery Tray PCB houses ten self-resetting 500mA fuses
which protect the 4910/4911°s batteries. One fuse is situated in
each of the I+ leads from the battery chargers, and one is situated
ineachofthe BAT +V leads which feed current to the 4910/4911°s
regulated power supplies.

The temperature sensing thermistors which monitor the battery
supply temperatures and control the charging voltage are
physically mounted on the +ve battery supply terminals,

Interconnection PCB
(Circuit Diagram DC400970 Sheet 1, Page 11.4-8)

4.2.7

The Interconnection PCB intercepts the ribbon cable connection
between the Power Supply PCB and the Battery Tray PCB,
transferring relevant power supply lines onto the Mother PCB.
The Interconnection PCB contains no active circuitry.

4.2.8 Mother PCB

In addition to providing plug-in connectors and interconnections for the 4910/4911°s other PCBs, the Mother PCB also houses five
linear voltage regulators which supply the four Cell PCBs, the digital timing circuits and the 4910’s Output PCB. In Normal mode each

of the five regulators is powered from a separate battery supply.

4.2.8.1

Battery Monitors and Linear Voltage Regulators

(Circuit Diagram DC400878 Sheets 1 to 5; Pages 11.4-2 to 11.4-6)

The following description should be read in conjunction with Circuit Diagram DC400878 Sheet 1; Page 11 .4-2.

S101

Switch $101 allows the battery supply to be disconnected from the
battery monitoring and voltage regulator circuits for test

purposes.

Q101/U103/U104

The four voltage comparators contained in U103 each have one
inputconnected to the 2.44V reference voltage generated by D105
and D106. The other inputs to these comparators are driven from
taps on voltage divider R112/R113/R114/R115/R116 which is
connected across the battery supply terminals. As the battery
voltage fluctuates, the outputs of the voltage comparators undergo
the transitions shown in the table below.

‘When the battery supply is in its charged state, above 17.5V, the
low level output at U103z forces U1044high. Viainverter U10412-
13-11, the high level at U1044switches Q105 and the front-panel red
Battery LED off, and via U1041-2-3and U104s-9-10 it switches
Q104 and the front panel green Battery LED on.

A low to high transition at U103z, which occurs when the battery
voltage falls below 17.5V, provides the first indication that the
batteries are becoming discharged. This transition enables the

astable multivibrator formed by U104s5-6.4, which starts to
oscillate at a frequency of around 1Hz. Via inverter U10412-13-11,
the 1Hz square wave at U1014 switches Q105 on and off, causing
the front-panel red Battery LED to flash. Via U1041-2-3 (which
is enabled by the high level at U10314) and U1048-9-10, the 1Hz
square wave at U1044also switches Q104 on and off, causing the
front-panel green Battery LED to flash in anti-phase to the red
LED.

When the battery voltage falls further to below 17.2V, the high to
low transition at U10314 disables U1041-2-3 via U1041, forcing
Q104 and the front-panel green Battery LED off. The front panel
red Battery LED continues to flash.

Alow to high transition at U10313, which occurs when the battery
voltage falls below 16.4V, causes Q101 to turn off. This
disconnects the battery supply from voltage regulator U102/
Q102, preventing the battery supply from entering a deep
discharge state from which it cannot fully recover.

If the battery voltage exceeds 23.2V, the high to low transition at
U103: pulls U1042 and U10412/13 low. This forces Q104 and the
front panel green Battery LED off, and Q105 and the front-panel
red Battery LED on.

Cor;parator Transition Battery Voltag; autput
U103z Low to High Battery voltage falls below 17.5V
U10314 High to Low Battery voltage falls below 17.2V
U10313 Low to High Battery voltage falls below 16.4V
U103 High to Low Battery voltage rises above 23.2V
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U102/Q102

Q102 is the series pass transistor for voltage regulator U102. In
this configuration U102 achieves control by driving its output
current intoR109. This output current, plus the ground pin current
of the regulator (which is typically only a few hundred pA) flows
in R107 to provide the gate control voltage for Q102. Voltage
feedback to U102 is generated by divider R110/R111.

S601

Multi-way switch S601 performs the power supply switching
necessary to switch the 4910 between its Normal and Transit
operating modes. In the cells' voltage regulator circuitry it
performs the following switching functions:

a. Disconnection of the appropriate Cell PCB’s analog circuitry
and onboard 5V regulator from the regulated 12V supply
(+12V REG).

b. Transfer of the appropriate Cell PCB’s zener reference
module heater supply (+V,,) from the 12V regulated supply in
Normal mode to the un-regulated battery supply in Transit
mode.

Operation of the battery monitoring and voltage regulator circuits
for the other cells is the same as that described above. (It is only
necessary to replace component designators of the form x1xx by
x2xx, x3xx, x4xx as appropriate to make the description fit.)

Operation of the fifth voltage regulator, which powers the digital
timing circuits and the 4910's 4-wire output buffer and divided
output circuitry, is essentially the same as that described above.
However, its output voltage is set at 13.5V instead of 12V by
feedback divider R510/R511. In addition, switch S601 simply
disconnects the regulator from all the circuits which it supplies
when the 4910/4911 is switched to Transit mode.
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4.2.8.2 External DC Supply
(Circuit Diagram DC400878 Sheet 6; Page 11 4-7)

The external DC supply circuitry accepts an input voltage of
between 10V and 40V, from which it generates an 18V regulated
supply.

S601

Multi-way switch S601 performs the power supply switching
necessary to switch the 4910/4911 between its Normal and
Transit operating modes. Around the external DC supply
circuitry it performs the following switching functions:-

a. Isolationofboth the inputand outputof the external DC supply
circuit when the 4910/4911 is in Normal mode.

b. Connection of the external DC supply circuitry to the
EXTERNAL DC INPUT connector when the 4910/4911 is
in Transit mode.

c. Connection of the +18V output and ground of the external DC
supply regulator to all four of the cell battery supplies in
parallel when the 4910/4911 is in Transit mode.

Note that the output of the external DC supply regulator is
permanently connected to the battery supply which powers the
digital timing circuits and the 4910's 4-wire output buffer and
divided outputs. Also note that in Transit mode all five battery
supplies are effectively connected in parallel with one another.
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U601

To provide the necessary input voliage to voltage regulator U603,
the voltage applied to the EXTERNAL DC INPUT connector
may require to be either doubled, tripled or applied directly to the
regulator input. The table below indicates the different
requirements over the 10V to 40V external DC supply range.

External DC Input Requirement Voltage

10V to 14V Tripled input voltage
14V to 25V Doubled input voltage
25V to 40V Input voltage applied direct

Resistive divider R603/R604/R605/R606, driven from the 12V
supply generated by regulator U604, sets threshold voltages of
1.6V at U6017, 2.2V at U6019 and 4.1V at U60111. The other
inputs to these comparators are connected to the junction of R601
and R602 which attenuate the external DC input voltage by a
factor of six.

Iftheexternal DCinputisless than 10V, comparator output U6011
is high, turning the rear-panel external DC input LED off to
indicate that the input voltage is not high enough to power the unit.
As soon as the external DC input rises above 10V, U6011 goes
low, turning the LED on.
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With external DC input voltages of between 10V and 40V, the
open collector comparator output U60113 is at high impedance,
allowing the astable multivibrator built around U60154-2 to
oscillate (at approximately 680 Hz). The square wave output at
U6012 and the inverted square wave at U6023 turn drive
transistors Q601/Q602 and Q604/Q605 on and off in anti-phase to
one another. These drive transistors then drive FETS Q607/Q608
and Q609/Q610 on and off in anti-phase to one another.

When Q608 is on (Q607 off), capacitor C602 charges up to the
external DC input voltage via D607. When Q607 turns on, the
negative end of C602 is connected to the external DC input
voltage, driving its positive end up to twice the input voltage.
During the period that Q607 is on, Q610 is also on, allowing C602
to transfer part of its charge, via D608, onto C603. Under steady
state conditions in which the voltage droop on these capacitors
due to the net flow of external DC input currentinto the 4910/4911
is small, C603 charges to approximately twice the external DC
input voltage.

When Q609 subsequently turns on, the negative end of C603 is
connected to the external DC input voltage, driving its positive
end up to three times the input voltage. Under these conditions,
C603 transfers some of its charge to C604 and C605 via D609.

When the input voltage increases above 14V, comparator output
U60114 goes low, forcing the output of U6021-2-3 high and
disabling the 680 Hz switching of Q609 and QQ610. Q607, Q608
and C602 continue to operate as a voltage doubler.

When the input voltage increases above 25V, comparator output
U60113goes low disabling the 680Hz oscillator. With neither the
voltage doubler or tripler operating, the external DC input is fed
directly to the input of voltage regulator U603 via diodes D607,
D608 and D609.

U603

Voltage regulator U603 produces a regulated 18V output which
drives the battery supplies via D610. R624 limits the maximum
output current of U603 to approximately 220mA.

U604

Voltage regulator U604 generates a 12V supply from the 18V

battery supply voltage. The output of this regulator drives the

control logic for the external DC input voltage doubler/tripler

circuitry.

N.B. When testing this circuitry, note that the unit's batteries
must be installed in order for the voltage doubler/tripler to
start up correctly.
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4.2.9 Front Panel PCB

4.29.1 Output Terminals
(4910: Circuit Diagram DC400880 Sheet 2; Page 11.3-2)
(4911: Circuit Diagram DC400905 Sheet 2; Page 11.3-4)

Each of the 10V CELL outputs; and for the 4910, the 1.018V
DIVIDED OUTPUT and the 1V DIVIDED OUTPUT have alow-
pass T-filter circuit immediately behind their front-panel
terminals. These filters comprise two 49.9Q resistors and a 1uF
capacitor (e.g. R1,R2 and C1). The filters give all of these outputs
a nominal output resistance of 100€.

The filter for the AVERAGE output comprises the front-panel
components R9 and C13, together with the four Mother PCB
mounted 200€2 averaging resistors (R630, R631, R632 and R633
on Circuit Diagram DC400878 Sheet 6: Page 11.4-7). It should
be noted that the output resistance depends on the number of
CELL outputs ‘n’ connected to the AVERAGE output according
to the equation;
Output resistance = 2—20 + 50 ohms

All of the above outputs include a 330pF capacitor between their
high and low output terminals, and a 330pF capacitor between
their low terminals and instrument ground to provide RF filtering.,
All of these outputs also include a gas discharge spark arrester
directly across their output terminals (e.g. DS1, DS2, DS3 etc.).

The 4-WIRE OUTPUT BUFFER has a 10Q series resistor and a
n-filter comprising C22, LI and C24 in its I+ lead. Its Hi lead has
a 100€2 series resistor, Spark arresters DS8 across its I+ and I-
terminals and DS9 across its Hi and Lo terminals protect the
4-WIRE OUTPUT BUFFER from high voltage discharges.
C27 and C28 provide RF filtering to instrument ground.

4.29.2 Front-panel CELL LEDs
(4910: Circuit Diagram DC400880 Sheet 1; Facing Page 11.3-2)
(4911: Circuit Diagram DC400905 Sheet 1; Facing Page 11.34)

The 4910/4911 front panel LEDs indicate the discharge state of
each cell’s battery supply, the integrity of each cell’s zener
reference module temperature control, and whether or not each
cellis connected to the AVERAGE output. They are all common
cathode bi-colour LEDs capable of illuminating red or green, All
the LEDs and associated switching elements for a particular
CELL output are connected in series across the cell’s 12V
regulated supply as shown in Figure 4.2.9.1,
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4.29.3 Battery Supply LED
(4910: Circuit Diagram DC400880 Sheet 1; Facing Page 1] 3 -2)
(4911: Circuit Diagram DC400905 Sheet 1; Facing Page 1] 3 4)

The Battery Supply LED, D1, indicates the discharge state of the
fifth battery supply which powers the digital timing circuits and
the 4910's 4-wire output buffer and divided output circuitry. Itis
powered from the regulated 13.5V output which supplies these
circuits and is controlled by the battery voltage monitoring circuit
on Circuit Diagram DC400878 Sheet 5; page 11.4-6.

4.29.4 Line Supply LED
(4910: Circuit Diagram DC400880 Sheet I; Facing Page 11.3-2)
(4911: Circuit Diagram DC400905 Sheet 1; Facing Page 11.34)

The green Power Supply LED, D2, is powered from bridge
rectifier D507 on the Mother PCB (Circuit Diagram DC400878
Sheet 5; page 11.4-6). This bridge rectifier derives its AC input
from a secondary winding on line input transformer (the one
which drives the charger/power supply for the digital timing
circuits and the 4910's 4-wire output buffer and divided output
circuitry. It therefore illuminates green whenever the 4910/4911
is connected to an AC line supply.
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FIG. 4.2.9.1 FRONT PANEL LED SWITCHING
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4401 68-2 K{T HAHSIT CASE 4910 DAIHON SEE DRG BA =
44016%9-1 RIT 113Y 4910/11 DATRON SEE DRG B -
$507749-2 PACRING BOX 4510 SEE DRG EA
Grd4114 PLUG 15 WAY SHIELDED D TYRE AMP Ti8048-1 EA 1
€0514%5 SOCRET 9-WAY D TYPE SHIELDED AMP T48047-1 EA 1
BE0254-1 HANUBOOK USERS 4910/4911 SEE DRG Ea 1
85G258-1 HANDBOOK SERY 4910/4911 SEE DRG EA 1
500016 CLEAHING PLUID HS COMPONMENTS 556-654 AR 1
30012 HAINS LEAD/CONN BELLING LEE L1549 EA 1
G20234 FUSE 400mA 250V 32mm SLOW BLOW LI'TTLEFUSE 313,400 EA 1
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400906-2 ASSY INSTHUMENT 4911 DATRON SER DG
4009591 AS5Y SOFT CARRY CASE 4910 LARON SKE DRG
440161-1 KIT RACK MOUNT 4910 DATRON SEE DRG
4401668-2 KIT 'IRANSIT CASE 4910 DATRON SEE DRG
440169-1 RIT 115Y 4910/11 DATRON SEE DRG

Fh e

4507742 PACKING BOX 4910 SEE DRG
604114 PLUC 15 WAY SUIELDED D TYFE AMP T48048-1
605195 SQCKET 9-WAY D TYPE SHIELDED AMP 748047-1
B50254-1 HANDBOOK USERS 4910/4911 SEE DRG EA
8502561 HAHDBOOK SERV 4910/4911 SER DRG EA

ESE BEEER

s ot

900016 CLEANING FLUID kS COMPONENTS 356-654 Al
920012 MALNS LEAD/CONN BELLING LEE L1949 EA
920234 FUSE 400mA 250V 32mm SLOW BLOW LITTLEFUSE 313,400 EA
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CATHON INSTRUMENTS LTD  PARTS LIST 07-May-31  DESC: ASSY INST 4910 DRG NO: LIP400BB3-2 REV: 2 PAGE NO: 1
AemsnE e EaANASRASEEeE  ASARMNEESS AAARBLESE  SeleeEmeEesaseennd EeEEANNEAENEE ASANANRNSAYSARSEENS URNNSSY  EREEEEEEEE
DESIG PART HO DESCRIPTION PRING MANUP MANUF PART HUMBER CLASS UM QUANTITY CHANGES
400878-2  ASSY PCB MOTHER 4910 DATRON SEE DRG EA 1
400879-1  ASSY PCA CELL 4910 DATHON SEE DRG EA 4
400880-1  AS5Y FRONT PANEL 4910 DATHON SEE DRG EA 1
400881-1  ASSY PCB OUTPUT 4910 DATRON SEE DRG EA 1
400B82-2  ASSY REAR PANEL 4910 DATROH SEE DG EA 1 v
400065-2  ASSY BATTERY TRAY 45910 DATRON SEE DHG EA 1
100923-1  ASSY PCO OIGTTAL 4910 DATRON SEE DRG [
410439-1  PCB INT PRONT COVER SCRM 4910 SEE DRG EA 1
420077-4  LABEL RATING SEE DRG EA 1
§50745-2  INST COVER (UPPER) 4910 SEE DRG EA L
450746-2 INST COVER (LOWLER) 4910 5KE DNG EA L
450747-2  BATERY SUPPORYT BOX 4910 SKEE DHG EA 1
450746-1  FRONT CARD SUPPORT PANEL 4910 SKE DRG EA 1
450764-1  SIDE TRIM ADHESIVE 4910 SEE DRG EA 2
450772-3  SIDE PANEL RIGHT 4910 SEE DRG EA 1
450773-2  SIDE PAMEL LEPT 4910 SEE DRG EA L
450786-1  INSULATOUR ‘TOP COVER 4910 SHE DRG EA 1
450800-1  GASKET DIGI'PAL SCRELN 4910 SLE DNG EA 1
450801-1  INSULATOR BOT'IOM COVER 4910 SER DRG EA 1
450842-1 LINK SHORTING GOLD PL. SEE DRG EA 2
450912-1  INSULATION SHEET GIG 4910 SEE DRG EA 1
611004 SCREW M3 X 6 POZIPAN S&P EA B
611006 SCHEW M3 X 10 POLIPAN SEP EA 2
611007 SCREW M3 X 6 POZICSK SiP BA 12
611011 SCHEW M2.5 X 6 POZIPAN SIZP EA 4
611015 SCREW M3 X B POZICSK 5%P EA 6
611016 SCREW M3 X B POZLIPAN SZP EA 15
611017 SCREW M3 X 16 POLIPAN SIZP ER &
611104 SCREW 10-32 X 5/8 POZICSK BLK EA 4
611105 SCREW 8-32 X 3/8 POLICSK SZP EA &
611109-1  SCREW M3 X 12 SLT CH GL.PL EA B
611118 SCREW M3 X 8 POZICSK 5§ DLK EA 2 ;
611119 SCREW M4 X 8 POZICSK SS BLK EA 6
612004-1 STANDOFF M3 X 4 SEE DRG EA 8
613005 WASHER M3 INT SHAKP Sup EA 12
613014 WASHER M2.5 INT SHAKP S4P BA 4
613020 WASHER M4 SLP EA 6
613029 WASHER M3 WAYY 5§ EA 13
613051-1  WASHER M3 PLAIN CU GL.PL EA B
617020 RIVET SHAP 4.1 HOLE BLK R1cHCO SR40S0D BEA 12
630042 CLIP CABLE RICHCO CrCc-8 EA 1
630175 PCR CAKD CUIDE RICHCO RCG1 EA 10
630255 TAPE SELF ADH. DBLE. SIDED M Y9469 X 1/2" WIDE AR 1
630323 HANDLE CAP WAVETER 1400-02-2732 EA 4
630324 HAHDLE STRAP WAVETEK 2000-07-0031 EA 2
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DESIG PART NO DESCR1PTION PRINC MANUF MAMUF PART NUMBER CLASS UM QUANTIVY CHANGES
630325 HANDLE BUSHING WAVETER 1400-01-9343 EA 4
630126 REAR ‘TRIM CAP WAVETER 1400-02-2672 EA 2
€30333 FOUL TPR 15.9 BLK NOSS PLASTIC PRRYS 15129 EA &
630371 PCE GUIDE 204MM SELF-ADH RS COMPONENTS 543-634 AR 1
100124 KMOB 15MM BK WITH POINTER SIPAM SPL50 004 EA 1
700125 CAP 15MM BK SIFAM c150 EA 1
920030-1  LINK SHORTING SEE DRG EA 1

End
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DATRON INSTRUMENTS LUD  PARTS LIST 07-May-01 DiESC: ASSY INSTRUMENT 4911 DRG NO: LP400906-2 REV:

SaddscmsmARRAREEsnREal SLEARNSSAE SENRE e SHENAN AR NS LS TUR R AL N SRS HANAEAMENSEESEELSEEE e

LESIG  PART NO RIPTION PRINC MANUF MANUF PARYT NUM CLASS UM QUANTITY CHANGES
100878-2 ASSY PCB MOTHER 4910 DATRON SEE DRG EA 1
4008791 AS5Y PCB CELL 4910 UATRON SEE DG LA 4
46UBPZ-2  ASSY HEAN PANEL 41910 DATION EA L
400d85-2 ASSY DATTERY TRAY 1910 DATRON Ea 1
100%05-1  ASSY PRONT PANEL 491)1 DATHUN EA |
4G0923-1 KSSY PCB DIGITAL 4910 DATHTN EA 1
410439-1  PCA INT FRONY COVER SCRN 4910 EA 1
420077-4 [
450745-2 INST COVER (UPPER) 4910 A 1
450746-2 INST COVER {LOWER) 4910 BA 1
450747-2 BAUTERY SUPPLRT BOX 4910 EA |
450748-1  PRONT CARD SUPPORT PAMEL 4910 EA 1
450764-1  SIDE TRIM ADHESIYE 4910 BA 2
450772-3 STDE PAHLL RIGHT 4910 EA 1
450772-2 SIDE PANEL LEFT 4910 Ea 1
450706-1 TNSULATOR TOP COYEHR 4910 SEE DRG EA 1
450B800-1  GASKET DIGITAL SCREEN 4910 SEE DRG EA
450801-1 INSULATOR BOTTOM COVER 4910 SEL DHG EA 1
450912-1 INSULATION SHEET DIG 4910 SEE DRG EA 1
611004 SCREW M3 X & POZIPAN SZP EA B
611006 SCHEW M3 X 10 POZIPAN 5%P EA 2
611007 SCHEW M) X 6 POLICSK SEZP EA 12
611011 SCHEW M2.5 X 6 POZIPAN SEP EA 4
611015 SCREW M3 X 8 POZICSK SEP EA 6
611016 SCREW M3 X B POZIPAN SZp EA 15
611017 SCREW M3 X 16 POZIPAN SEP EA &
611104 SCREW 10-32 X 5/8 POLICSK BLK EA 4
611105 SUREW 8-32 X 3/8 POZICSK S4p EA 4
6l1104-1 SCREW M3 X 12 SLT CH GL.PL En 8
611118 SCREW M3 X 8 POZICSK 55 LLK EA 2
611119 SCREW M4 X B POZICSK 55 BLK EA &
Bl2004-1 STANDOFF M3 X 4 SEE DRG EA B
513005 WASHER M3 INT SHAKP SZIP En 12
613014 WASHER M2.5 INT SHAKP SZP E& 4
513020 WASHER M4 SLZP Eh &
613029 WASHER M3 WAYY S5 BA 13
613053-1  WASHER M3 PLAIN CU GL.PL En 8
617020 RIVET SNAP 4,1 HOLE BLK RICHCO SR40500 EA 12
630042 CLIP CAGBLE RICHCO CPCC-8 EA 1
630175 PCB CARD GUIDE RICHCO RCG1 EA B
630255 TAPE SELP ADH. DBLE, SIDED M Y9469 X 1/2" WIDE AR 1
630323 HANDLE CAP WAVETEK 1400-02-2732 LA 4
630324 HANDLE STRAF WAVETEK 2800-07-0032 Ea 2
6306325 HIANDLE BUSHING WAVETEK 1400-01-9383 EA 4
630326 REAR TRIM CAP WAVETEK 1400-02-2672 EA 2
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DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART HUMBER CLASS UM QUANTITY CHANGES
Rl 014998 RES MF 49R9 1N .12wW SOPPM HOLSWORTHY HeC A EA 13
w2 014998 KES MF 4989 1INV ,13W LOPPM HOLSWORTHY HBC A EA -
R3 014598 RES MF 4919 1% .12W 500PM HOLSWORTIY HeC A EA -
H4 G1499H RES MF 49R9 1% ,12W SOPPH HOLSWORTHY HBC A EA =
RS 014998 RES MF 49R9 1% .12W S0PPM HOLSWORTHY HBC A EA -
Kb 014598 RES MF 49R9 1% .12W S0PPM HOLSWORTHY HBC A EA -
k7 014998 RES MF 4589 1% .12W S0PPM HOLSWORTHY HBC A EA =
8 014998 RES MF 4919 1% .12W S0PPM HOLSWORTHY HEC B EA: =
%] 14598 RES MF 49R9 1% .12W S0PPM HOLSWORTHY HBC A EA -
R10 014998 RES MF 4919 1% ,12W SO0PPM HOLSWORTHY HBC A EA -
R11 014998 RES ME 49R9 1% . 12W 50PPM HOLSWORTHY HBC A EA
Ri2 014998 RES MF 49R9 1% .12W S0PPM NLSWORTHY HuC A EA —
R13 014998 RES MF 4909 1% .12W S0PPM HOLSWORTHY HiC A EA -
H14 011008 RES MF 10RO 1% ,12W S0PPM HOLSHWORTHY HBC A EA 1
R15 011000 RES MF 100R 1% .12W S0PPM HOLSWORTUY HaC N EA 1
cl 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UP 20% S0V A EA 7
2 162331 CAP CD 330PF 10% 500V BECK CDOBR1330PMSCR A EA 16
c4 110046 CAP PE 1UF 20% S0V HIMA MKS2 1UF 20% 50V A BEA -
o8 102331 CAP CD J30PF 10% 500V BECK COOBK1330PMSCR A BA -
e7 110046 CAP PE 1UF 20% 50V WIMA MKE2 1UF 208 S0V A EA -
cB 102331 CAP €D 330PF 10% 500V BECK CODOBK133UPMSCR A EA
cio0 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% SOV A EA
€11 102331 CAP CD 330PF 10% 500V BECK CDOBKLII0OPMSCR A EA =
c13 110046 CAP PE 1UF 20% 50¥ WIMA MKS2 1UP 20% 50¥ A EA =
Cla 102331 CAP CD 330PF 10% 500V BECK CDOBKL330PMSCR A EA -
Clé 110046 CAP PE 1UF 20% SOV WIMA MKS2 1UFP 208 50V A EA -
ci? 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR & EA -
c1§ 110046 CAP PE 1UF 20% 50V WIHA MKS2 1UF 208 50V A EA =
cz20 102331 CAP CD 330PF 10% 500V BECK CDOBK1A30PMSCR B EA -
c22 110041 CAP PE 10NF 20% 100V WIMA FKS2 EA 1
c23 00000N NOT PITTED EA 1
C24 110040 CAP PE 33NF 20% 63Y WIMA MES2 EA 1
c27 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
cz8 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
c29 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
[ak]:] 102331 CAF CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA =
€31 102331 CAP CD 330FPF 10% 500V BECK CDOBK13IIOPHMSCR A EA -
c32 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA
€33 102331 CAP CD 330PF 10% 50UV BECK CDOBK1330PMSCI A EA -
C34 102331 CAP CD 330PF 10% 500V BECK CDOBK1130PMSCR A EA -
c3s 102331 P CD 330PF 10% S00V BECK COOBK1330PHSCR A EA -
D1 220024 DIODE LE RED/GRN ALG/TELEFUNKER COX95 EA 14
D2 220024 DIODE LE RED/GHN AEG/TELEPUNKEN COX95 EA -
ni 220024 DIODE LE RED/GRN AEG/IELEFUNKEN CQX9s EA -
D4 220024 DIODE LE RED/GRN ARG/ TELEFUNKEN CUX9S5 EA -




DESC: ASSY FRONT PANEL 4910 DRG NO: LP400800-1 REV: 4 PAGE NO: 2
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DATRON INSTRUMENTS LTD PARTS LIST

L L LIPS TP —— e o M

DESIG PART NO DESCRIPTION PRINC MANUR MANUF PART NUMBER CLASS UM QUANTITY CHANGES
D5 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA —
D6 220024 DIODE LE RED/GRN AEG/TELEFUNKEN cQX95 Ea =
D7 220024 DIODE LE RED/GRKN ALG/''ELEFUNKEN COX95 EA —
D8 220024 DIODE LE RED/GRN AEG/IELEFUNKEN CQX95 EA -
D9 220024 DIODE LE RED/GRN AEG/TELLEFUNKEN CQX95 EA -
Dio 220024 DIODE LE RED/GRN AEG/TELEPUNKEN CQX95 BEA -
D11 220024 DIGDE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
D12 220024 DICODE LE RED/GRN AEG/TELEFUNKEN COX95 EA =
D13 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
D14 220024 DIODE LE RED/GRN AEG/'I'ELEFUNKEN CQX95 EA -
L1 370026 CHOKE RF 1UH B8B0mA SIGMA 5C10 EA 1
Po02 605185 SOCKEY PCB 32-WAY (2 X 16) BICC-YERO 905-72270K EA 1
P&0J 605184 SOCKET PCB 64-WAY (2 X 32) BICC-VYERO 905-72209D EA 1
Ji1 920218-1 TERMINAL GREY/RED CLIVP SEE DRG EA B
J12 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA B
J13 920210-1 TERMINAL GREY/RED CLIFF SEE DRG EA -
J14 926217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA
J15 920218-1 TERMINAL GREY/RED CLIFF SEE DRG EA -
Jle 920217-1 I'ERMINAL GREY/BLACK CLIFFP SEE DRG EA -
Ji7 920218-1 TERMINAL GREY/RED CLIFF SEE DRG EA -
Jls 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA -
J19 920218-1 TERMINAL GREY/RED CLIFEF SEE DRG EA -~
J20 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA -
J21 920220-1 TERMINAL GREY/BROWN CLIPF SEE DRG EA 1
J22 920221-1 TERMINAL GREY/BLUE CLIPEF SEE DRG EA 1
J23 920218-1 TERMINAL GREY/RED CLIFP SEE DRG EA -
J24 920217-1 TERMINAL GREY/BLACK CLIFF SERE DRG EA -
J2s 920223-1 TERMINAL GREY/GREEN CLIFP SEE DRG EA 1 .
Jzé 920219-1 TERMINAL GREY/WIIITE CL1PP SEE DRG EA 1
J27 920216-1 TERMINAL GREY/RED CLIrP SEE DRG £A -
J24 920218-1 TERMINAL GREY/RED CLIFP SEE DRG A -
J29 920217-1 TERMINAL GREY/BLACK CLIFF SElE DRG EA -
J3e 920217-1 TERMINAL GREY/BLACK CLIFK SEE DRG EA -
El 614012-1 SPACER M3 CLEAR X 5 SkE DRG EA 10
E2 614012-1 SPACER M3 CLEAR X 5 SEE DRG BA -
E3 614012-1 SPACER M3 CLEAKR X 5 SEE DRG BA =
B4 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
ES 614012-1 SPACER M3 CLEAR X S SEE DRG EA -
E6 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
E7 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
EB 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
E9 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
E10 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
Ds1 920226 GAS ARRESTER 230V DC SPARKOVER BESWICK GTD911D EA 9
Ds2 920226 GAS ARRESIER 230V DC SPARKOYER BESWICK GTDY911D EA -
DATHON INSTRUMENTS LTD PARTS LIST 07-May-91 DESC; ASSY FRONT PANEL 4910 DRG NO: LP400BB0-1 REY: 4 PAGE NO: 3
SaEsNAsL A ma T ERumEmaNE S M Ul A S RN R NS LS ASEARSUNNEASS NN TR R SL S S A A EmEEmEmE e
DESIG PART NO DESCRIPTICGN PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CIIANGES
Ds3 920220 GAS ARRESTER 230V DC SPARKOVER BESWICK GID911D EA -
DSs4 920226 GAS ARRESTIR 230V DC SPARKOYLR BESWICK G1I'DY11D EA =
DsS 920226 CAS ARRESTER 230V DC SPARKOVER BLESWICK GTD911D EA =
Dsé 920226 GAS ARRESTER 230V DC SPARKOVER BESWICK GTD911D EA
Ds? $20228 GAS ARRESTER 230V DC SPARKOVER BESWICK GTD911D EA =
DSB8 920226 GAS ARRESTER 230Y DC SPARKOYER BESWICK GTD911D EA -
Ds9 920226 GAS ARRESTER 230V DC SPARKOYER BESWICK GTD911D EA -
410433-2 PCB FRONYT 4910 SEE DRG EA 1
420098 LABEL SERIAL/ASSY No. RS COMPONENTS 554-793 A 1
420112-1 LABEL SSD WARNING 12 X 12mm I'EKNIS LN1212 A EA 1
450750-3 FRONT PANEL 4910 SEE DRG EA 1
450751-2 OVERLAY 4910 SEE DRG EA 1
450752-3 VERTICAL CORMER PRIM 4910 SEE DRG EA 2
450851-1 CORNER BRACKET RIGHT 4910 SEE DRG EA 1
450852-1 CORNER BRACKET LEFT 4910 SEE DRG EA 1
4504858-1 INSULATOR PRON'T PANEL 4910 SEE DRG EA 1
611009 SCREW M3 X 10 POZIPAN SZP EA 10
611011 SCREW M2.5 X 6 POZIPAN SZP EA 4
611016 SCREW M3 X 8 POZ1PAN SZP EA 6
611105 SCREW 8-32 X 3/8 POZICSK SZP EA 4
613005 WASHER M3 INT SHAKP S2p EA 6
613029 WASHER M3 WAYY SS EA 10
613047 WASHER M2.5 WAVY SS EA 4
613054-1 WASHER 4BA BRASS GL.PL. SEE DRG EA 40
615006 NU'T PULL M2,5 SZP EA 4
615025-1 NU'T PULL 4BA BRASS GL.PL. SEE DRG EA 40
630024 BEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 18
900009 LOCKING COMPOUND LOCTITE 222 AR 1
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DATRON INSTRUMEHTS LTD PARTS LIST 07-May-91 DESC: ASSY FRONT PANEL 4911 DRG NO: LP400905-1 REY: 5 PAGE NO: 1
DESIG  PART NO DESCRIPTION PRINC MANUF MANUF PART HUMBER CLASS UM QUANTITY CHANGLES
R1 014998 RES MP 49R9 1% ,12W 50PPM HOLSWORTHY HBC A EA 9
K2 Ui44998 RES MF 45K9 1% .12W SUPPM HOLSWORTHY HBC A EA -
K3 014990 RES MF 49RS 1% . 12W S0PPM HOLSWORTHY HuC A EA ~
R4 0149458 HRES MI® 49R9 1% .12W S0PPM HOLSWORTIY Hud A EA =
RS 014998 RES M 4909 1% .12W 50PPM HOLSWORTHY Hec A 1
RE 014998 HES MF 49RS9 1% . 12W S5UPPM HOLSWORTIY HBC A EA =
k7 Ul4558 RES MP 4919 1% .12W 50PPM HOLSWORTHY H8C A EA =
RE 014994 RES MF 43R9 1% .12W 50PPM HOLSWOR'THY HEC A EA =
RS 014590 RES MP 4919 1% ,12W 50PPM HOLSWOR'LHY HEC A EA =
[ 8 110046 CAP PE 1UF 20% 50V WIMA MKS2Z 1UF 208 30V A EA 5
c2 102331 CAP CD 33uPF 10% 500V BECK CDUBK13I0PMSCR I3 En 10
C4 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% S50V A EA -
23 102331 CAP CD 330FF 10% 500V BECH COOBR1II0PMSCR h EA -
cy 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA =
cB 102331 CAP CD 330PF 108 500V BECK CDOYKLIIOPMSCR 'y EA -
clo 110046 CAP PE LUF 20% S0V W1 MA MKS2 1UF 20% 50V A EA =
<€l1 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA =
€13 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A BEA -
14 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA =
c29 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
[ 1¥] 102331 CAlL CD 330PF 10% 50DV BECK CDUBKI3I0PMSCR A BA -
€31 102331 Cap CD 330PF 10% 300V BECK CDOBK13IUPHECR A EA =
ca2 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR I EA =
<33 162331 CAP CD 330PF 10% 500V BECK CDOBK1330PMECR A EA =
D1 Z20024 DIODE LE RED/GRN AEG/TELEFUNKEN CoX95 EA 14
D2 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
D3 220024 LIOLE LE RED/GRN AEG/TELEFUNKEN CQX95 EA =
D4 220024 DIODE LE RED/GRN AEG/TELEFUNKEN COX95 BN -
D5 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CoXes EA -
(¥ 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
b7 220024 DIODE LE RED/GRN AEG/TELEFUNKEN COX95 EA -
DB 220024 DIODE LE RED/GRHN AEG/TELEFUNKEN CQX95 EA -
b9 220024 DICDE LE RED/GRHN ARG/TELEFUNKEN CQX95 EA =
Dlo 220024 DIODE LE RED/GHN ALG/TELEPUNKEN COX95 EA -
D11 220024 DIODE LE RED/GRN AEG/TELEPUNKEN CRX95 BA =,
Dlz2 220024 DIODE LE RED/GRN AEG/TELEFUNKEN COX95 EA -
D13 220024 DIODE LE RED/GRN AEG/TELEFUNKEN COX95 EA -
Dl4 220024 DIOLE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
pe&n2 605185 SOCKET BCB 32-WAY (2 X 16) BICC-YERO 905-72270K EA 1
B&03 605184 SOCKET PCB 64-WAY (2 X 32) BICC-YERO 905-72209D EAa 1l
J11 920218-1 PHERMINAL GREY/RED CLIFF SEE DRG EA 5
J12 920217-1 TEUMINAL GREY/BLACK CLIFY SEE DRG EA 5
J13 520218-1 TERMINAL GREY/MED CLIFF SEE DRG EA -
J14 920217-1 PTENMINAL GREY /BLACK CLIFP SEE DG LA -
J15 920210-1 TERMINAL GREY/RED CLIFF SEE DRGC EA -



DATRON INSTRUMENTS LD  PARTS LIST 07-May-91  DESC: ASSY FRONT PANEL 4911 DRG NO: LP400905-1 REV: 5 PAGE NO: 2

L] UELBLABsRE ABSsREsaE D T Tt T L I - R T —

DESIG  PART HO DESCRIPIION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
Jlé 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA -
J17 920216-1 TERMINAL CREY/RED CLIFF SEE DRG EA =
J1& 920217-1 TERMINAL GREY/BLACK CLIFF 5EE DRG EA =
Ji9 92u2l8-1 FLRMINAL GREY /RED CLIPY SEE DHG EA -
J20 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA -
J2s5 920223-1 TERMINAL GREY/GREEN CLIFF SEE DRG EA 1
J26 920219-1 TERMINAL GREY/WHITE CLIFF SEE DRG EA 1
El 614012-1 SPACER M3 CLEAR X SEE DRG EA 10
E2 614012-1 SPACER M3 CLEAR X SEE DRG EA =
E3 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA =
E4 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA =
E5 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
E6 614012-1 SPACER M3 CLEAR X % SEE DRG EA =
E7 614012-1 SPACER M3 CLEAR X 5 . SEE DRG EA -
E8 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA =
E9 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
E10Q 614012-1 SPACER M1 CLEAR X 5 SEE DRG EA -
D51 920226 GAS ARHESTER 230V DC SPARROVER BESWICK GIDILID EA 5
Ds2 920226 GAS ARRESTER 230V DC SPARKOVER BRESWICK GTDIL1D EA -
Ds3 920226 GAS ARHESTER 230V DC SPARKOYER BESWICK GITDS11D EA -
DS4 920220 GAS ARRESTER 230V DC SPARKOVER BESWICK GTDIL1D EA -
Dss 9202206 GAS ARRESTER 230V DC SPARROYER BESWICK G1D91ID EA -
410433-2 PCB FRONT 4910 SEE DRG EA 1
420098 LABEL SERIAL/ASSY No. RS COMPONENTS 554-793 EA 1
420112-1 LABEL SSD WARNING 12 X 12mm TEKNIS LHiz12 A EA 1
450750-2 FRONT PANEL 4910 SEE DRG EA 1
450752-3 VERTICAL CORNER TRIM 4910 SEE DRG . EA 2
450756-2 OVERLAY 4911 SEE DRG EA 1
450851-1 CORNER BRACKEY RIGHT 4910 SEE DRG EA 1
450852-1 CORNER BRACKET LEFT 4910 SEE DRG EA 1
450858-1 INSULATOR FRONT PANEL 4910 SEE DRG EA 1
611006 SCREW M3 X 10 POLIPAN S52ZP EA 10
611011 SCREW M2.5 X 6 POLZIPAM SZP EA 4
611016 SCREW M3 X 8 POLZIPAN SEP EA 6
611105 SCREW 8-32 X 3/8 POZICSK SIP EA 4
613005 WASHER M3 INT SHAKP SZpP EA 6
613029 WASHER M3 WAVY S5 EA 10
613047 WASHER M2.5 WAVY SS EA 4
613054~1 WASHER 4BA BRASS GL.PL. SEE DRG EA 24
615006 NUT FULL M2.5 SZP EA 4
615025-1 NUT FULL 4BA BRASS GL.PL. SEE DRG FA 24
630024 BEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN Nol EAa 10
900009 LOCKING COMPOUND LOCTITE 222 AR 1

End
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DESIG  PART NO

T1 300034-2

P10l 605143

F1 920234
400971-2
420098

450287-1
450743-5
450744-1
450065-1
512111

512666
521006
590001
5390006
605161

606027
611006
611015
611016
611055

613005
613009
613020
Gli029
615002

615018
618001
618010
630019
800003

S920086
End

LESCRIPTION

TRANSF POWER 4910
SOCKET PCO 13-WAY

-156"

PANTS LIST 29-Apr-91

—ssmEEEES

DESC: ASSY REAR PANEL 4910

e e L

PRINC MANUFP

S1GA

MO
FUSE 400mA 250V 32mm SLOW BLOW LI'MTLEFUSE
ASSY PCB POMER SUPPLY 4910 Y

LABEL SERIAL/ASSY No.

BRACKET HEATSINK

REAR PANEL 4910

MAINS SCREENING BOX
HEATSINK PSU 4910
WIRE 7/.2 PTFE 1KV BRN

WIRE 7/.2 PTFE 1KY BLU

WIRE 16/.2 PYC 1KY GRN/YLW

SLEEYE NP 1.5 X 20MM BLK

SLEEVE HS 2.4mm YLW.
CRIMP TERMINAL GD PL

POLARISING PIN {.156" HOUSING)
SCREW M3 X 10 PORIPAN SZP
SCREW M3 X 8 POZICSK SZP
SCREW M3 X 8 POZIPAN S2p

SCREW M4 X 40 SLOT PAN BNP

WASHER M3 INT SHAKP SZP

SOLDER ''AG 4 BA BIP
WASHER M4 Sup
WASHIR M3 WAVY S5
HUYL PULL M3 szp

NHUT NYLOCK M4 Szp
BUSH INSUL. TO220
PAD INSUL. SIL T0220
GROMMET 9.5 DIA.
HEATSINK COMPOUND

MAINS INPUT FILTER

DATRON
KS COMPONEN''S

BEG210

B5G210

RS COMPONENTS
HELLERMANN

1t5 COMPONENTS
MOLEX

MOLEX

PHILIPS
WARTH

RS COMPONENTS
RS COMPONENTS

CORCOM

= = T T TR

MANUF PART NUMBER

SEE DRG
09-91-1300
313,400
SEE DRG
554-793

S5EE DRG
SEE DRG
SEE DRG
SEE DRG
TYPE C

TYPE C
359-360

H15 X 20MM BLK
399-495
08-56-0108

15-04-0220

56359C
4177-NA-54
543-210
554-311

674

DRG NO: LP400BB2-2

REY: 4

e

CLASS UM QUANTITY CHANGES

IR L ] RGO R L B A b e e e B e e
[

ZEERE

g

1

sassAssswess



-_— \ -1
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DISTRIBUTION =
ECO Eg 335&
)| ey |0
revision | ol —|Q
135UE g [, ¥
DESCRIPTION TSI SHEEY ISSUE . REVISION
Q
PARTS 0 )
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CIRCUIT o (? L
DIAGRAM, DC400371 I ict [ P
Q
a pc4ooa7i | 2 [Of |5
. pc400271| 3 |2 |2
" pc4ooari| 4 |2 |2
= ‘
4 oc400971| 5 |9 |o
TEST
PROCEDURE
TEST
SFECIFICATION,
a
rca. 410458 <
NOTES I, t ~oM AN CHRD APPD TITLE 49(0/4911 DRAWING Mo
RENME)SE’ I...‘IE%E‘_:EACP:I%E | \WaveTax | onz'JL IE:E:C’H“ g.uf POWER. SU/PPLY ASSY. LD40037I
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CALRON INSYRUMENTS WD PARTS LIST 29-Apc-9l DE: ASSY PCD POWER SUPPLY 4910 DG NO: LP4L09T1-2 REV: O PAGE NO:

PART NO

VE5017
LTORE -]
LGl
LUbeT3
05vile

Galles
GYula2
050151
050152
012052

014751
013321
013321
0133zl
013321

065017
000180
goglol
Qou273
050110

067103
0u0142
050151
050152
012052

014751
013321
013321
013321
013321

de5017
uu0isg
0gn10l
000273
0s0116

06103
050142
V50151
u50152
Ui2052

014751
013321
013321
£13321
613321

e

DESC

Itels

RES
RES
ES
RES
RES

RES
RES
RES
RES
ItkS

T I
3 MF

5 CT

3 CP

L L e L T T

o= Syt chemsae s
RIPTION PRINC MANUF
OT 150K VERT M/T BOURNS
CP LM 5% L, 25W NECHM
CPO10UH 5% L 25W NECHM
CP 2VR 4% L 25W NEGHM

ZK2 1% . 4W 100PPM HEOHM
CT 10K YEHT M/ DBECKMAN
PACK BECKMAN
MP 25 LW 15PEM HOLSWORTHY
. LL2W LSPPM HOLSWORTIHY
20K% 12W S0PEM HOLSWORTHY
M 4K75 1% . 12W SORPM HOLSWOR'THY

; MF 3K32 1% 520 S0PPM HOLSHWOR'THY
M 3K32 1% 120 S0PPM HOLSWOR'THY
BME 3K32 1% .12W 50PPM HOLSWORTHY

3R 1% AW SOPPM IIOLSWORLHY
100K VERT mM/T BOURNS
LRB 5% ,25W NESHHM
* LUOR 5% L25W B ECHM
27K 5% 250 N
ME 2K2Z 1% .4W 100PEM HEGHHA
10K VERT M/T BECKMAN

5 PACK 10K X 4 .5% BECKMAN
MF 255K 0.1% ,12W 1SPPM HOLSWORTHY
ME 56K2 0.1% ,12W LSPPM HOLSWORTHY
ME 20K 1% 126 S0PPM HOLSWORLHY
ME 4K75 1% .12W S0PPM HOLSWORTHY
ME' 3K32 1% L 12W SOPPM HOLSWORTHY
ME 3K32 1% .12W S0PPM HOLSWORTHY
MF 3K32 1% ,12W SOPPM HOLSWOR'THY
HME 3K32 1% .12W 50PPM HOLSWOR'THY
T 100K YERT M/T BOURNS
CP IRH 5% .25W NEOHM
CP 100R 5% .25W NECHM

27K 5% .25W NECHM
MP 2KZ 1% L 4W 100PPM NECHM
Cr 10K YERT M/T BECKMAN
PACK 10K X 4 5% BECKMAN
ME' 255K 0.1% .12W 15PPM HOLSWOI Y
ME 56K2 0.1% .12W 15FPM HOLSWO 1Y
MP 20K3S 1% .12W 50PPM HOLSWOWTHY
ME AKTS 1% L12W S0PPM
ME K32 1% ,12d 50PPM
MP 3K32 1% [ 12W 50PPM HOLSWORTHY.
MF 3K32 11 ,12W S0PPHM HOLSWORIHY
M 3K42 1% L 12W S0PPM HOLSWORTHY

MANUF PART NUMLER

3296X-1-104
CFRZ5

CHPIR25

CPH25
LRUZ204

GsX
694-3-R10KD
na

1y

HBC

[I1:183
HEC
HBC
nac
HBC

3296X-1-104
CFRr25

CFPR2S

CYR25
LROZ04

68X
694-3-R10KD
Hi

HE

HBC

HBC
HBC
HBC
HBC
HBC

3296X-1-104
CFR25

CFR25

CFR25
LRO204

BHX
6594-3-NL0UKD
iy

1]

Hec

HBC
HBC
nsc
HBC
HB

CLASS UM
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DATRON INSTRUMENTS LTD

B L

DESTG

fa4ni
RAD2
R403
ra04
RAUG

5407
R408
K409
RALO
R412

R414
R415
R416
R417
na18

RS01
R502
"503
R504
R506

R507
508
/509
BS310
k511

11512
R514
H515
516
R517

518
101
clu2
cinld
cina

105
Cl06
o112
c201
can2

C203
Ca04
Cans
C206
c212

PART NO

065017
opolea
000101
onna73
050116

067103
090142
050151
050152
012052

014751
013321
013321
013321
013321

065017
noo12e
000101
oco273
050116

067103
090142
050151
050152
aoooon

n12052
Gl4751
01332)
n13321
N13321

043321
102471
180069
180070
150020

150020
110042
110042
102471
180069

180070
150020
150020
110042
110042

PARTS LIs?

29-pApr-91

DESCRIPTOM

RES
RES
RES
RES
RES

RES
RES
RES
RES
RES

RES
RES
RES
RES
RES

RES
RES
RES
RES
RES

RES
RES
RES
RES
NOY

nEs
HES
RES
RES
RES

RES
cAap
CAP
CAP
CAP

CAP
CAP
ChP
CAP
CAP

CAP
CAP
CAP
CAP
CAP

cT
CF
GF
CF
MF

o

PACK

L
M
M

MF
ME
MF
M
HF

cT
{2
Cr
cr
ME

o7

PACK 10K X 4

MF
MF

100K VERT M/

1RO 5% . 25W

100R 5% ,25W

27K 5% .25W

2K2 1% .4W 100PPH

10K YERT M/T

10K X 4 .5%

255K 0.1% . 12W 15PPM
56K2 0.1% .12 15PPM
20K5 1% .12W 50PPM

50PPM
50PPM
SOPPM
50PPM
50PPM

AKT5 1%
3K32 1%
JK3i2 1%
JK32 1%
3K32 1%

120
S12W
Ll2w
12w
12w

100K VERT M/T

IRZ 5% 254

100R 5% ,25W

27K 5% .259

2K2 1% .4W 100PPM

10K VERT M/7
ik |
L 12W 15PPM
A2W L5PPM

255K 0,1%
BOHKZ 0.1%

FITTRED

M
MF
M
MF
MF

MF
cp
AR
AE
oT

DT
PE
PE
ce
AR

AR
oT
or
PE
FE

DATHROGH INSTRUMENTS LTD

DESIG

Ciul
Cioz
Ciud
Civ4
clos

Ci66
Ci112
caul
Cibz

Cia3

C404
Caus
Lot BVE )
C412
€501

C502
C503
504
€505
o046

C312
Li0l
o102
D103
D104

L1035
bloc
(i)
Dlos
D201

D202
D203
D204
D205
D206

D207
D208
D301
Loz
D363

D304
D305
Gido
D307
03os

BART NO

102471
1800y
1ELOT0
150020
150020

1iuG42
lluusa
12411
lecoas
160070

150020
1350020
110042
110642
102471

180069
180070
150020
150020
110042

110042
209003
210091
210100
200002

220010
210043
200002
2060008
209003

210091
210100
200002
220010
210043

200002
20v008
205003
210091
210100

200002
220010
210043
200002
200004

20K5 1%
AKTS5 1t
K32 1%
IKI2 1%
IRIL 1%

SOPPM
30PPM
3001H
50PN
SOPPM

v
12
12w
Sha2u
12w

3K32 1% . 12W 50PPM
470EF 10% SO0V N330
1000Ur 20% 63V

1OUr 20% 63V

10UF 20% 25Y

10UF 20% 25V

100NF 20% 63V
100HP 20% GIV
470PF 10% 500V N330
1000UF 20% B3V

10UF 20% 63V
10UF 20% 25V
10UF 20% 25Y
10ONF 20% 61V
LOONF 20% 62Y

PARYS LIST

ChssamsELE

29-Apr-91

B

DESCRIPTION

Cap
Cap
CAR
CAP

CAP

S
CAP
CAP
CAFP
Cap

CAP
cap
CAP
cap
CAP

CAP
CAP
CAP
CAP
CAP

CA[

DIOLE
DIODE

CP
AE
AL
o
Vi

i
Pl
cp
AE
AE

or
or
PE
PE
ce

AE
AE
o
or
PE

PE

DIODE

DIODE
LIODLE

DIVDE

DICDE

110Dk

oIope

DIGDE
DICDE

DIODE
DIODE

CICDE

DIODE
DIODE
DIODE
DICDE
Di0bE

D1oDE
DIODE
DIOLE
BIODE
DIODE

BR
4W 9Y1 400mwW
EN 10V 400mW
GP 1A 50V

sB

EN 4AV3 400mW
GP 1A 50v%

GP 200mA 125V
BR 1AS 100Y

ATOPE 10% S00GY N33O0
LODOUF 2u% 63V

T0UF 20% 63V

LUUF 20% 25Y

LOUF 20% 25V

LOONF 20% 63V
1000k 20% L3V

470PF 10% 500V N330
1000U1 20% B3V

10UF 20% G3v

10U 20% 25Y
10UF 20% 25Y
10eHF 20% 6V
LOUNF 20% 63V
470PP 10% S00Y N330

1000UF 20% 63V
10UF 20% 63Y
10UF 20% 25V
10UF 20% 25V
100NF 20% 63V

100HE 20% 63V
1A5 100V

ZN 9V1 400mW
ZN 10V 400mW
GP 1A 50V

sB

AN 4Y3 400mwW

GP 1A Sov

GP 200mA 125V
BR 1A5 100V
ZN 9Y1 A00mW
Zrl 10Y 400mW

GP 1A S0¥
ZN 4V3 40umW

GP 1A SOV
GP 200mA 125V

DESC: ASSY PCD POWER

]

PRINC MANUF

BOURNS
HECHM
NEOHM
NEQHM
NEOHM

BECKMAN
BECKMAN
HOLSWORTHY
HOLSWORTHY
HOLSWORTHY

HOLSWORTHY
HOLSWORTHY
HOLSWORTHY
HOLSWORTHY
HOLSWORTHY

BOURNS
NEDIIM
NEOHM
NEOHM
NECHM

BECKMAN
BECEMAN
HOLSWORTHY
HOESWORTHY

HOLSWORTHY
HOLSWORTHY
HOLSWOR'THY
HOLEWORTIY
HOLSWORTIY

HOLSWORIY

BECK ™
NIPPON CHEMI-CON
NIPPON CHEMI-CON
AVE

AVX
WIMA
WIMA
BRCK
NIPPON CHEMI-CON
NIPPON CHEMI-CON
AVX
AVX
WIMA
W TMA

DEESC: ASSY PCB POWER

e e N AN NS T AN NSRS

FRINC HANUF

BECK
HIPPON CHEMI-CON
HIPPON CHEMI-CON
AVE
AVX

WIMA
WAMA
GECH
HIPPCN CHEMI-CON
NIPPON CHEMI-CON

AVX
AYX
WiMa
W1 MA
BECK

NIPPON CHEMI-COM
NIPPON CHEM1-CON
AYX
AVX
W1MA

WIMA

GI
PHILIPS
PHILIPS
FAIRCHILD

Hiaps
PHILIPS
FAIRCHILD
FAIRCHILD
GI

PHILIPS
PHILIPS
FATRCHILD
H.P.
PHILIPS

FAIRCHILD
FAIRCHILD
GL
PHILIPS
PHILIPS
FATRCHILD
H.P.

PHILIPS
FALRCHILD
FAIRCHILD

SUPPLY 4910

MANUF PART NUMBER

3296X-1-104
CFPR25

CFR23
CFR25
LRO204

68X
694-3-R10KD
HB

HB
lnec

HEBC
HE&C
HOC
HEC
HaC

3296X-1-104
CFR25
CFR25
CFR25
LRN204

Gux
694-3-R10KD
Ha

19

1ec
s
HBC
nac
HEC

HBC

CD10EMA TOPMSCR
SMVB/10C0~63-20
SMVB/10-63-20
TAP1OM2S5P

TAP1OM25F

MES2

MES2
CD10EMATOPMSCR
SMVB/1000-63-20

SMVB/10-63-20
TAP1OM25F
TAPLOM25F
MES2

MES2

SUPPLY 4910

MANUF PART MUMUER

CDIUEMY TOPMSCH
SMYB/1000-63-20
EMVB/10-63-20
TAPL1OMZSE
TAPLUMZSF

MRS

MES2

CDLOEHA TUPMSCR
EMVL/1000-63-20
SMYB/LO-63-20

TAPLIOMZ S
TAPLOMZSE

MES52

MES2

CD10EM4 70PMSCR

SMYE/1000-63-20
SMVB/10-63-20
TAP10M25F
TAP1OM25F

MKS2

MES2
WO1G
BZXT79CIY]
BYX79C10
1N4001

INST11/1N6263
BLXT9CaV3
1N4001
IN4SOA

WOlG

BEXTICIV]
BEX79C10
1H4001
IN5T11/1N6263
BEXTICAVS

IN4001
1M458A
Wo1G
BLX79C9vV1
BEXTYC10

1N4001
IN5711/1N6263
BLX79CAV3
1N4001

1N458A

DRG NO:

CLASS UM

> PEEF>

P> P

> Fxr>r

E -

==

LP400971~2
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A
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2
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EA

REV: D
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DATIHON INSTRUMENTS LID

-

DESIG PART NO

D401
D402
D403
DA04
D405

C40o
D407
D408
D501
D502

D503
D504
D505
D506
Dso7

D508
Q101
Qlu2
Q201
Q202

Q301
Q302
Q401
Q402
Q501

Q502
uiol
ulo2
uz01
U202

U301
uivz
U401
U402
usol

us02
J101
J208
Jz209

End

209003
210091
210100
200002
220010

210043
200002
200008
209003
210091

210100
200002
220010
210043
200002

200008
230065
2300865
2300635
230065

230065
230065
230065
230065
230065

230065
260125
260088
260125
260088

260125
260088
260125
260088
260125

2u0088
604072
604076
604115
410458-A

540002
590004

PARTS LIST

29-Apr-91

T

DESCR1PYTION

1A5 100V

GY1 400mW
10V 400mwW
1A 50V

DIODE BR
DIODE &N
DIODE EN
D1ODE GP
DIODE sSB

AV3 400mW
1A 50V
200ma 125V
145 100V
SY1 400mW

DIODE EN
DIODE GP
DIODE GP
DIODE BR
DIODE EN

DIODE ZN
DIODE GP
DIODE S
DIODE ZN
DIODE GP

10Y 4 00mW
1A 50V

4V3 400mW
1A 50V

DIDDE wP
TRAN JPRT T
TRAN JFET I
TRAN JFET I
TRAN JI'ET I

200ma 123V
LIM 4m7a
LIM 4mia
LIM 4m7A
LIM 4m7¥A

'RAN JFET
TRAN JPET

1 LIM
I
TRAN JFET 1
1
1

im74
LIM 4mi/A
LIM 4m7A
LIM 4m74
LIM 4m7A

TRAN JFET
TRAN JPET

TRAN JPET LIM 4m7A

IC LIN REG ADJ YOLTAGE
IC LIN OP AMP DUAL PREC
IC LIN REG ADJ YOLTAGE
IC LIN OF AMP DUAL PREC

IC LIN REG ADJ VOLTAGE
IC LIN OP AMP DUAL PREC
I[C LIN REG ADJ VOLTAGE
IC LIN OP AMP DUAL PREC
IC LIN REG ADJ VOLTAGE

IC LIN QP AMP DUAL PREC

PLUG PCB 12-WAY ,156 GD PL
PLUG PCB 16-WAY .1"X.1" GRID
PLUG PCB 10-WAY .1" LP GP
PCB POWER SUPPLY 4910

WIRE 1/.7 T'INNED COPPER
SLEEVE PIPE 1mm BLK

DESC: ASSY PCB POWER

MRS S e

PRINC MANUP

Gl
PHILIPS
PHILIPS
FAIRCHILD
H.P.

PHILIPS
FALRCHILD
FAIRCHILD
GI
PHILIPS

PHILIPS
FAIRCHILD
H.P.
PH1LLIPS
FAIRCHILD

FAIRCHTILD
SILICONIX
SILICONIX
SILICONIX
SILICONIX

SILICONIX
SILICONIX
SILICONIX
SILICONIX
SILICONIX

SILICONIX
5G5
LINEAR
5G8
LINEAR

TECHNOLOGY
TECHNOLOGY

5GS
LINEAR
5G5
LINEAR
SGS

TECHNOLOGY

TECHNOLOGY

LINEAR TECHHOLOGY
MOLEX

3M

k|

B54109
HELLERMANN

SUPPLY 4910

MANUF PART NUMBER

WOlG
BZX79CIV1
BZX79C10
1N4001
1N5711/1N6263

BLXT9CAY3
1N4001
1N458A
WO1G
BZX79CIV1

BZX79C10
1N4001
IN5711/1NG6263
BZXT9C4VY3
1N4001

1NAS58A
J511
J511
J511
J511

J511
J5ll
J511
JS11
J511

J511

L200 cv
L'P1013CH
L200 CY
Lr1013cH

L200 CcvY
LT1013CH
L200 cv
LT1013CH
L200 CY

LT1013CH
09-72-2121
3599-6002UN
3654-6002
SEE DRG

225WC
FE10

DRG NG: LP400971-2
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CLASS UM
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| J607
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1 16
(:) (:> REED)
J606 J603
o/ L0
© © | ’
& TPEO8
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of 49 o |-
© | )
& TPe07
L
sa O[]
J604 '
oF X
I 16
Qéa <:> J602
J608 "
>
S 1Q o
® '6 5
RGIEEDE
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R106 041004 RES MF IMOD 1% .12W S0PPM HOLSHORTHY 18C A EA 12
R107 011002 RES MF 10KO 1% .12W SOPPM HOLSHORTHY HBC A BA 21
10y 041004 HES MF 1MO0 1% . 12W S0PFM HOLSHORTHY Hac A EA -
K103 012001 RES MF 2K00 1% .12W SOPPM HOLSWORTHY HEBC A EA 6
110 012003 RES MF 200K 1% .12W 50PPM HOLSWOR'THY lisc A EA S
R111 012262 RES MF 22KG 1% .12W 50PPM HOLSHORTHY Hec A EA 4
MLl2  01d252 RES MF B2KS 1% .12W S0PPM HOLSHWORWHY lse A EA S
®R113 016190 RES MF 619R 1% ,12W 50PPM HOLSWORTHY HBC A EA 5
K114 012490 RES MF 249R 1% .12W S0PPM HOLSWORTIIY HBC A EA 5
K115 013321 RES MF 3K32 1% ,12W S0PPM HOLSWORIHY HeBC A EA 11
16 011v22 RES MP 10K2 1% ,12W S0PPM HIOLSWORTHY nse A EA 5
R117 090167 RES PACK 100K X 4 2% BECKMAN LOB-35-K100K A EA 5
"1l 011002 RES MI® 10KO 1% .12W SOPPM HOLSWORTHY Hec A EN -
R119 040253 RES MP B25K 1% .12W 50PPM HOLSWORTIY HEC A EA 5
R120 011003 RES MF 100K 1% .12W SOPPM HOLSWORYHY HBC A EA 19
R121 011002 RES MP 10KO 1% .12W 50PPM [IOLSWOR'THY HBC A EA =
R122 011002 RES MP 10KO 1% .12W 50PPM HOLSWORTHY Hue A EA -
R123 012211 RES MP 2K21 1% .12W 50PFM HOLSWORYHY HeC A EA 10
R125 012211 RES MP 2K21 1% .12W 50PPM HOLSWORTHY HBC A EA -
R131 011003 RES MF 100K 1% .12W 50PPM HOLSWORTHY HBC A EA -
R206 041004 RES MF 1MOO 1% .12W 50PPM HOLSWORTHY Hee A EA =
R®207 011002 RES MF LOKO 1% .12W 50PPH HOLSWORTHY HBC A EA -
[R208 041004 RES MF 1MOO 1% ,12W 50PPM HOLSWORTHY HBC A EA -
7208 012001 RES MF 2K0O0 1% .12W 50PPM NOLSWORTHY HBC A EA -
R210 012003 RES MF 200K 1% .12W 50PPM HOLSWOR'THY Hec A EA -
R211 012262 RES MP 22K6 1% .12W 50PPM HOLSWORTHY HeC A EA -
R212 018252 RES MP 82K 1% .12W 50PPM HOLSWORTHY H8C A EA -
R213 016190 RES MF 619R 1% ,12W 50PPM HOLSWORTHY Hoc A EA -
r214 012490 HES MF 249R 1% .12W S0PPM HOLSWORTHY Hic A EA =
R215 013321 RES MF 3K32 1% .12W 50PPM HOLSWOKTHY HeC A EA -
A216 011022 RES MP 10K2 1% .12W S50PPM HOLSHORTHY Hac A EA -
R217 090167 RES PACK 100K X 4 2% BECKMAN LOB-35-R100K A EA -
R218 011002 HES MP 10KO 1% .12W 50PPM HOLSWORTHY HBC A EA -
R219 048253 RES MP 825K 1% .12W SOPPM HOLSWOR'THY Hoc A EA -
R220 011003 RES MF 100K 1% .12W S0PPM HOLSWOR'THY HoC A EA -
R221 011002 RES MF 10KO 1% .12W SOPPM HOLSWORTHY HBC A EA -
R222 011002 RES MF 10KD 1% .12W SOPPM HOLSWOR'THY Hoc - A EA -
r223 012211 RES MF 2K21 1% .12W S50PPM "HOLSWOR'THY nac A EA -
R225 012211 RES MP 2K21 1% .12W 50PPM HOLSHOR'THY Hac A EA =
R226 011003 RES MF 100K 1% ,12W 50PPM HOLSWORIHY Hec A EA =
RIO6 041004 RES MF 1M0D 1% .12W 50PPM HOLSWOR'IHY HeC A EA -
R3I0T 011002 RES MF 10KD 1% .12W 500PM HOLSWORTHY HBC A EA -
R308 041004 RES MF 1MOO 1% .12W S0PPM HOLSWORTHY HBC A EA -
R30U9 012001 RES MF 2KOU 1% .12W SOPPM HOLSWORTIY Hye A Eh -
R310 012003 RES MP 200K 1% ,12W 50PPM HOLSWORTHY HyC A EA -



DATRON [NSTRUMENTS LTD PARTS LIST 29-Apr-4%1 DESC: ASsY PCB MOTIER 4910 DG NO: LP40OORTB-2 REV: © PAGE NO: 2

MiNsEEsASIAS GRS R e O e ey ML Ak S R AT UEE RSl FARLYLE SN SR AALBANSASANRI NN BULNLESE B AN AN AR

BESIG PART NO DESCRIPTION PRINC MANUFP MANUF PART MUMBER CLASS UM QUAN'LYY CHANGES
R3ILL 012262 RES MP 22Ké 1% .12W S0PPM HOLSHORTHY Hec A Eh -
R312 018252 RES MF U2KS 1% .132W SOPPM HOLSWORTHY usc A EA -
[313 016190 RES MF Gl9R 1% .12W SUPPM HOLSWORYIY 1sc A EA -
R314 012490 RES MF 2451 1% ,12W S0PPM HOLSHOR'PHY HBC A EA -
®315 013321 RES MF JK3Z 1% _12W 50PPM HOLSWOIEHY Hsc A EA -
[3le  0llo2: RES MP 10K2 1% .12W S0PPM HOLSWOILIHY 1sc A EA -
R31? 090167 LS PACK 100K X 4 2% BECKMAN LOU-35-R100K A ks -
R3I16 011002 KES MP 10KO 1% .12W 50PPM HOLSWOR'TIfY HBC A EA -
K319 048253 RES MP B25K 1% .12W SOPPM HOLSWORTHY HeC A EA -
K320 012003 RES MF 100K 1% .12W 50PPH HOLSWORTHY HBC A -
A321  0lluo2 RES MF 10KO 1% .12W 50PPM HOLSWOR'T| 1Y Hec A EA -
W322 011002 RES MF 10KC 1% .12W SOPPM HOLSWORTHY Hec A EA -
Rr3I23 012211 RES MF 2K21 1% .12W SO0PPM HOLSWOR'THY HC & EA -
R325 012211 RES MF 2K21 1% ,12W 50PPM HIOLSWORTHY HBC A EA -
R326 011003 RES MF 100K 1% ,12W S0PPM HOLSHWOR'TIY Hac A EA -
R4UE 041004 RES MF 1MOO 1% .12W SOPPM HOLSHWOR'THY Hac A EA -
R407 011002 KES MF 10KO 1% ,12W 50PPM HOLSWOR'THY HBC A EA -
K408 041004 RES MF 1MOO 1% .12W 50PPM HOLSWORTHY HBC A EA -
R408 012001 RES MF 2K00 1% .12W 50PPM HOLSWOR'THY HBC A EA =
R410 012003 RES MF 200K 1% .12W S0PPM HOLSWORTHY HBC A EA -
R411 012262 HES MF 22K6 1% .12W S50PPM HOLSHWORTHY HEC A EA -
R412 018252 RES MF B2K5 1% .12W SOPPM HOLSHORTHY Hac A EA =
R413 016190 RES MP G619R 1% .12W S0PPM HOLSWOR'THY HBC A EA =
R414 012490 RES MF 249R 1% .12W SOPPM HOLSWORTHY HeC A EA -
R415 013321 RES MF 3K32 1% ,12W S0PPM HOLSWORTHY Hac A EA -
R416 011022 RES MP 10KZ 1% .12W S50PPM HOLSWORTHY e A EA =
R417 090167 RES PACK 100K X 4 2% BECKMAN LOB-35-R100K A EA -
[418 011002 RES MF 10KO 1% .12W S50PPM HOLSWOR'IHY H8C A EA -
R419 048253 RES MF B25K 1% .12W S0PPM HOLSWOR'TINY Ha¢ A EA -
K420 011003 RES MP LOUK 1% .13W 50PPM HOLSWORTHY HBC A EA -
R421 011002 RES MP 10KO0 1% .12W SOPPM HOLSWORTINY HiBE A EA 4
R422 011002 RES MF 10K0 1% 120 50PPM HOLSWOR'THY HBC A EA -
423 012211 RES MF 2K21 1% . 12W 50PPM HOLSWORTHY Hec A BA =
H425 012211 RES MF 2K21 1% .12W S0PPM HOLSWOR'THY HBC A BA -
R426 011003 RES MP 100K 1% . 12w S0PPM HOLSWORTHY Hec A EA -
R506 041004 RES MF 1MOD 1% .12W 50PPM HOLSWOR'THY HBC A EA ~
k507 011002 HES MP 10KU 1% .12W 50PPM HOLSWORTHY HOC A EA -
R508 041004 RES MF 1MOO 1% .12W SOPPM HOLSWURTIHY HBC A EA =
RE0Y9 012001 RES MF 2KOU 1% .13W S0PPM HOLSWOR'PHY HBC A EA =
RS10 012003 RES MF 200K 1% .12W 50PPM HOLSWORTHY HBC A EA -
R511 012002 RES MF 20K0 1% .12W S0PPM HOLSHORTHY HBC A EA 2
RrS12 018252 RES MF 82K5 1% .12W SOPPM HOLSWORTHY HBC A EA -
R513 016190 RES MF 619R 1% ,12W SOPPM HOLSWORTHY HBc A EA =
R514 012490 RES MF 249R 1% .12W 50PPM HOLSHORTHY HBC A BA -
R515 013321 RES MP 3K32 1% .12W 50PPM HOLSWORTHY Hac A BA -
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R516 011022 RES MF 10K2 1% .12W S0PPM HOLSWORTHY Hee A BA =
RS17 090167 HES PACK 100K X 4 2% BECKMAN LOG-35-R100K A . EA -
K518 011002 RES ME' 10KO 1% ,12W SOPPM HOLSWOITIY HBC A BA -
1519 048253 KES MF 825K 1% .12W 50PPM HOLSWORTHY HBC A EA -
K320  ©11003 RES MP 100K 14 .12W SOMEM HOLSWOW'THY HBC A EA -
itS521 011002 KES MF 10KO 1% ,12W S0PPM HOLSWORTHY Hoc A EA -
R522 011002 RES MF 10KO 1% .12W 50PPM HOLSWORTHY HAC A EA -
RS23 012211 RES MP 2K21 1% ,12W 501PM HOLSWOR'THY HBC A EA =
R525 012211 RES MF 2K21 1% .12W 50PPM IIOLSWOR'THY HBC A A =
R526 011001 RES MF 1KOO 1% ,12W 50PPM HOLSWORTHY HBC A EA 2
RS27 012001 RES MF 2KDO 1% .12W SOPEM HOLSWOR'THY HBC A EA =
RS20 011003 RES MF 100K 1% .12W 50PPM HOLSWOR'THY Hec A EA -
R601 011002 RES WF 100K 1% .12W 50PPM HOLSWORTHY HuC A EA -
R602 012002 HES MF 20K0 1% .12W SOPPM HOLSWOR'TIY HBC A Ea -
603 018062 HES MP BOK6 1% .12W SUPPM HOLSWORTHY HBC A EA 1
RG04  01llu72 RES MF 1BK7 1% .12W 50PPM HOLSWOR'THY Hec A EA 1
R605  0lesS) RES M 6K65 1% ,12W S0PPM HOLSWOR'IHY HeC A EA 1
H6U6 011582 RES MF 15K8 1% .12W 50PPM HOLSWOI'IHY Hec N EA 1
Rev7 011003 RES MF 100K 1N . 12W SUPPM HOLSWOleTIY HBC A BA -
HoUY 017500 KES MF 7SOR 1% .12W S0MPM HOLSWORTHY 1HTS A GA 1
RGOS 011003 RES MF 100K 1% .12W SOPPM HOLSWORTHY Hue A EA -
R610 011003 RES MF 100K 1% ,12W S0PPM HOLSWORTHY HBC A EA -
Rgl1 011003 RES MF 100K 1% .12W 50PPM HOLSWORTHY Hac A EA -
RG12 011002 RES MF 10KO 1% .12W S0PPM HOLSWORTHY HBC A EA -
1613 01l003 RES MF 100K 1% .12W 5S0PPM HOLSWORTHY HBC A ga -
k614 011003 RES MF 100K 1% .12W S0PPM HOLSWORTHY HBC A EA -
R615 011003 HES MP 100K 1% .12W 500PM HOLSWOR' Y Hec A EA -
RE16 041004 RES MF 1MOD 1% ,12W 50PPM HOLSWORTHY HBC A EA -
H&L7? 013321 RES MF JK32 1% .12W 5UPPM HOLSHOR'THY HBc A Eh -
R618 013321 KES MF 3K32 1% .12W S0PPM HOLSWORTHY 1BC A EA -
R619 013321 RES MF 3K32 1% .12W S0PPM HOLSWOR'THY HBC A EA -
RB2U 041004 RES MP 1MOO 1% .12W SOPPM HOLSWORTHY Hac A EA -
R621 013321 RES MF 3K32 1% .12W 50PPM HOLSWOR'THY HeC A EA -
K622 013321 HES MP JK32 1% ,12W 50PPM HOLSWORTHY l6C A EA -
R623 013321 RES MP 3K32 1% .12W 50PPM HOLSWOR'THY HBC A EA -
RG24 000208 RES CP 2RO 5% .25W NECHM CFR25 A EA 1
1625 016041 RES MF 6KO4 1% .12W 50PPM HOLSWORTHY HBC A EA 1
RG26 011001 RES MF 1KOO 1% .12W 50PPM HOLSWOR'EHY HeC A EA -
R628 048663 RES MP BGGK 1% .12W SOPPM HOLSWOR'THY HBC A EA 1
R629 011003 RES MF 100K 1% ,12W S0PPM HOLSWORTHY HBC A EA -
RG630 012000 RES MF 200R 1% .12W SOPPM HOLSWOR'THY HBC A EA 4
R63I1 012000 RES MF 200R 1% ,12W 50PPM HOLSWOR'THY HeC A EA =
- R63Z 012000 RES MF 200Kk 1% ,12W SOPPM HOLSWORTHY HBC A EA -
RE33 012000 RES MF 200R 1% .12W 50PPM HOLSWORTHY HBC A EA -
€105 150016 CAP DT 1UF 20% 35y AVX TAPLROMISF A EA 5
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Clue  1iuasd CAP PE IONF 20% 100V WIMA A 7
cLu? 110027 CAP PE 3HIF 20% 100V WIMA PKS2 EA S
Clun LE0d44 CAP AR 220UF 40V STEATLTE ERMOODE 3226 EA S
Clu9 150022 CAP DT 2U2F 20% 35v AVX TAP2RIMASE A EA 5
€110 109102 CAP CP 1NF 10% 100V PHILIPS 2222 630 19102 1A 5
(555 110039 CAP PE 470NF 20% 63V WIMA MKS2 EA 6
C2035 150016 CAP DT 1UF 20% 35v AVX ‘TAPLIROM3SF A EA -
CI06 110041 CAP PE 1GNP 20% 100V WIMA PRS2 EA -
C201 110027 CAP PE 3M3F 204 100V WIMA FES2 EA =
C208 igoc4a4 CAP AE 220UF 40Y STEATITE EKMOODE 32206 EAh =
c209 150022 CAP D 2U2F 20% 35Y AV TAP2R2ZMISK A 1A -
c2L0 100102 CAP CP INP 10% 100V PHILIPS 2222 630 19102 EA =
€211 110039 CAP PE 470NF 20% 63V WIMA MES2 LA -
Cl05 150016 CAP DT 1UF 20% 35v AVE TAPIROM3SF A KA =
C3v6 110041 CAP PE 10HF 20% 100V WIMA PRS2 EA =
€307 110027 CAP PE 3N3F 20% 100V WIMA PRS2 EA -
€308 180044 CAP AL 220UF 40V STEATITE EKMOODE 3226 EA =
€309 150022 CAP DT 2U28F 20% 35V AYX TAPZRIMISP A EA -
C3lu loglo2 CAP CP 1NF 10% 100V PHILIPS 2222 630 19102 Eh - e
C3l1 110039 CAP PE 470HF 20% 63V WLMA MR52 EA =
€405 150016 CAP DT 1UF 20% 35Y AV TAPIRUMISE A EA =
C406 110041 CAF PE YONF 20% 100V WIMA PRS2 EA -
Ca07 110027 CAP PE 3N3F 20% loov WIMA PKS2 EA - -
Caud 180044 CAP AE 220UF 10V STHATITE EKMOODE 322G EA -
C4dy 150022 CAP DI 2U2F 20% 35Y AVX PAPZRIMAST A EA -
C4lu 100102 CAP CP INF 10% 100V PHILIPS 2222 630 19102 EA -
€411 110039 CAP PE 4TUNF 208 63Y WIMA MKS2 EA -
<505 150016 CAP DI' 1UF 204 35V AVX TAPIROMISKF A EA -
C506 110041 CAP PE 1ONFP 204 100V WilMA FKS2 EA -
cs07 110027 CAP PE 3NJIFF 201 100V WIMA FK52 ER =
<508 180044 CRP AE 2Z0UF 40V STEATITE ERMOODE 3226 EA -
o509 150022 CAP IYP 2uU2r 20% 35Y AVX TAP2R2ZMISF A EA =
€310 10u102 CAP CP 1HF 10% 100V PHILIPS 2222 630 19102 EA -
€511 110039 CAP PE 470NF 20% 63V WIMA MKS2 EA -
Cobl 110041 CAP PE 1ONF 20% 100V WIMA : FKS2 EA =
Cou2 18004y CAP AE 470UF &3V NIPPON CHEMI-CON SMYB/470-63 ER 4
Coud 160048 CAP AE 470UF 63V NIPPON CHEMI-CON SMYB/470-63 EA -
CE4  1BOO04s CAF AE 470UF &3V NIPPON CHEMI-CON SMYB/470-63 EA =
C&J5  1BO04B CAP AE 4TOUP 63V NIPPON CHEMI-CON SMYB/470-63 EA -
Codd 110042 CaP PE 100N 20% &3V WimMa MKS2 EA 2
ce07 150025 CAP DT 3U3P 20% 35V AVY TAP3INRIMISF EA 1
Cu0d 110041 CAP PL 10N 20% 100V WIMA PRS2 EA -
Ce0Y 104026 CAP CM 47NF +80%-20% SOV AVX SR17584734A A EA 1
CEID 110042 CAP PE 100NF 20% 63V WIMA MES2 EA =
<611 110039 CAP PE aTONF 20% (3V WIMA MKS2 EA =
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cel2 110035 CAPR PE 220NF 20% €3V WIMA MKS2 EA 1
pled 200001 DIOLE CP 75mA 75V FAINCHILD 1H41486 En 10
D1lG4 Z0goo0l DICDE G¥ 75mA 75V PALKCHILD IN4148 EA =
DluS 214014 DIODE 24 1V22 1UOPPM TELEDYHE 5491BJ a EA LU
Dlve 214014 DICDE ZN 1¥22 100PPM PELEDYHE 944918J A EA -
BIe7 203002 DICDE G 1A S0V PATRCHILD 1N4001 EA 9
D263 200001 DIODE GIP 75mA 75V FAIRCHILD IN4ldg EA
D204 200001 DIODE GE 75mA 75Y FALKCHILD 1N4148 BA =
D205 214014 DIODE AU LV22 100PPM TELEDYNE 949114 A EA =
D2u6 214014 DIODE 4N 1¥22 100PEM TELEDYNE 949114 A 1A
Dzd? 200002 Diedie GP 1A 50V FALIRCHILD 1H4001 a =
[IEDE] 260001 GIUDE oF 75ma 15V FAIRCHILD 1N41l4H EA =
D304 200001 DIGDE GP 75mA 15V FALRCHTLD IN4148 EA =
0305 214014 DIODE 2H 1Y22 1G0PPH TELEDYNE 94918 A LA =
C3ue 214014 DIODE ZN 1V22 1000PM TELEDYNE 949107 A EA =
Dau7 200002 DIODE GP 1A 50¥ FAIRCHILD 184001 BEA =
D403 200001 DIGDE GP 75mh 73V FAIRCHILD 1N4l48 EA =
Di04 200001 DIODE GB 75mA 75V FAIRCHILD 1H4148 EA -
D4us 214014 DIODE ZM 1V22 100PPM TELEDYNE 94918J A EA - =
DaGG 214014 DIOLE %N 1V22 100PUM TELEDYNE 9491RJ A EA -
D407 00002 DIODE GP 1A 50V FAIRCHILD 1N4001 EA =
D503 200001 DICDE GP 75mA 75V FAIRCHILD 1N4148 kA -
D5u4 200001 DIODE GP 73ma 73V FAIRCHILD IN4148 EA - E
D505 214014 DIODE ZN 1¥2Z 100PPM TELEDYNE 9491BJ A EA -
D500 214014 DIODE 2N 1Y¥22 100PPM TELEDYNE 943187 A EA -
D507 209003 DIODE BR 1A5 100¥ GI WOLlG A EA 1
DeULl 200002 DIODE GP 1A 50V FAIRCHILD 1H4001 En -
Deo2 220049 DIOCE LE GREEN H.P. HLMPS050 EA 1
DLl 210047 DIODE ZN 4V7 400mW PHILIPS BZX79C4AY7 A EA 4
DEO4 210047 LIODE &M 4Y7 400mW PHILIPS BLZXT79C4V7 A EA -
D605 210047 DIODE ZN AV7 400mW PHILIPS BZXTIC4Y7 A EA =
DLOG 210047 DIODE ZN 4Y7 400mW PHILIPS BEX79C4V7 A EA -
Lo0? 200002 DIOCDE GP 1A 50V FAIRCHILD 1N4001 EA -
Do08 200002 DICDE GP 1A 50Y FAIRCHILD 1IN4001 EA -
D609 200002 DICDE GP 1A 50V FAIRCHILD * LH4001 EA -
Del0 200002 DIODE GP 1A 50V FAIRCHILD 1H4001 EA -
Qlol 230086 TRAN MOSEET P-CHAN GOV FERIANT'T LYP2106A A EA 5
Q102 230085 TRAH MOSFET P-CHAN GOV INT' RBCUIFIER IRFY43L A EA 5
Q104 240000 TRAN NPN 1092 MOTOROLA 2N34904 EA 10
w105 240006 TRAN NPN TO92 MUTOROLA 2n3904 EA -
U201 230086 TRAN MOSFEY P-CHAN GOV PERRANL L AVP2L06A A EA -
QE02 230045 PRAH MOSEET P-CHAN 60V INT RECIIFLER IREYS3 A Ea -
w204 240006 TRAH MPH 1092 MOTUROLA 2N3904 EA =
Q205 240008 THAN NPN 1002 MOTOROLA 2M3904 EA -
Q3ul 230086 TRAN MUSPED P-CHAN 60V FERRANTT ZYP2106A A EA -
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@3oz2 210085 TRAN MOSFET P-CHAM GOV INT RECPTIFIER IRFI531 A EA -
Q304 240006 TRAN NPN T092 MOTOROLA 2H3IS04 EA -
Q305 240006 TRAN NPN 1032 MO'TORGLA 283904 EA -
Qdul 230086 THAN MOSFLT P-CHAN 60V FERRANT1 LVP2106A A ER -
Q402 230085 TRAN MOSFEL P-CIIAN 60V INT RECTIFIER 1RIP9531 A EA -
Q404 240006 TRAN NPN 1092 MOTOROLA 2N3904 EA -
Q405 240006 TRAN NPN 1092 MOTOROLA 2N3904 EA -
Q501 230086 TRAN MOSFET P-CHAN GOV FERRANTI LVP2106A A EA =
Js02 230085 'RAN MOSFET P-CHAN 60V INT RECTIFIER IRF9531 A EA -
Js04 240006 'RAN NPN TO92 MO'IOROLA 2M3904 EA -
Q505 240006 AN NPN 1092 MO'OROLA 283904 EA =
0601 240029 TRAN HPN MOTOROLA BC546 EA 2
Q602 250018 THAN PNP MOTORULA BCSS6 EA 2
Q603 230065 TRAN JFET I LIM 4m7A SILICONIX J511 EA 2
Q604 240029 THRAN NPN HOTOROLA BC546 EA -
Q60S 250018 TRAN PHP MOTOROLA BCS56 EA -
Q606 230065 TRAN JFET I LIM 4m7A SILICONIX EA -
Q607 230104 TIRAN MOSFET P CHAN GODV/0.8A IR IRFDI123 EA 2
Q608 230100 TRAN MOSFET N CHAN 60V 0.8A IR IRFDIL3 EA 2 .
Q609 230104 RAN MOSFET P CHAN 60V/0.B8A IR 1IRFD9123 BA -
Q610 230100 TRAN MOSFET N CHAN 60V 0.BA IR IRFD113 EA -
U102 260126 IC LIN REG ADJ VOLTAGE LP NATIONAL LIP2951CH ER &
U103 260124 IC LIN QUAD ULP COMPARATOR NATIONAL LP339N EA 6 -
U104 280193 IC DIG MAND2 SCHMITT X4 PHILIPS HEF40936P EA S
U202 260126 IC LIN HEG ADJ VOLIAGE LP NATIONAL LP2951CN EA -
U203 260124 IC LIN QUAD ULP COMPARATOR NA'TLONAL LP339N EA =
U204 260193 IC DIG HANDZ SCHMITT X4 PHILIPY HEF409313P EA ~
U302 260126 IC LIN REG ADJ VOLTAGE LP MATIONAL LP2951CN EA -
U303 260124 IC LIN QUAD ULP COMPARATOR NATIONAL LP339N EA -
U304 280193 IC DIG MAND2 SCHMITT X4 PHILIPS HEF40430P EA -
U402 280126 IC LIN REG ADJ VOLTAGE LP NATIONAL LP2951CH EA -
U403 260124 IC LIN QUAD ULP COMPARATOR NATIONAL LPI39N EA =
U404 280193 IC DIG NAND2 SCHMITT X4 PHILIPS HEF4 09308 BA -
usoz 260126 IC LIN REG ADJ VOLTAGE LP NALIONAL LP2951CH BA =
Us03 260124 IC LIN QUAD ULP COMPARATOR NATIONAL - LP3359N EA -
us04 280193 IC DIG NAND2 SCHMITT X4 PHILIPS HEF40938P EA -
UGol 26124 IC LIN QUAD ULP COMPARATOR HATIONAL LP339H EA -
U¢b2 280008 IC DIG NAND2 X4 MUTOROLA MC14011BCP EA 1
U603 260125 IC LIN REG ADJ VOLTAGE 5GS L200 CV EA 1
Ug04 200126 IC LIN REG ADJ VOLTAGE LP NATIONAL LP2951CR EA =
J103 605209 SOCKET PCE 15-WAY D AMP 343706-2 EA 1
JS01 604033 PLUG PCB 4-WAY .1" MOLEX 22-29-2041 EA 1
JG01  G04107 PLUG PCB 9-WAY D TYPE AMP 343701-2 EA 1
J602 604106 PLUG PCD 32-WAY BICC-YERO 905-72216J EA 1
J603 604105 PLUG PCB G4-WAY (2 X 32} BICC-VERO TYPE B 905-72208C EA 1
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JE04 605185 SOCKET PCB J2-WAY (2 X 16) BICC-VERO 905-72270K EA §
J605 605185 SOCKET PCH 32-WAY (2 X 16) BICC-YERO 905-72270K v BN =
J606 605185 SOCKET PCB J2-WAY (2 X 16} BICC-VERO 905-72270K Eh -
J6e07  6U51B5 SOCKET PCB 32-WAY (2 X 16) BICC-YERO U5-72270K EA -
JGOB 605185 SOCKET PCB 32-WAY (2 X 16) BICC-VERO 905-72270K EA -
ElU2-1 620015 PIN SOLUER HARWIN H2101A01 EA 12
EL02-2 620015 PIN SOLDER HARWIN H2101A01 EA =
E102-3 620015 PIN SOLUER HARWIN H2101A01 EN =
E102-1 620015 PIN SOLDER HARWIN H2101A01 BA -
E102-5 620013 PIN SOLDER HARWIN H2101A01 EA -
El02-6 620015 PIN SOLDER HARWIN H2101A01 EA -
E102-7 620015 PIN SOLDER HARWIN H2101A01 EA -
E102-8 20015 PIN SOLDER HARWIN H2101A01 EA -
E102-9 620015 PIN SOLDER HAHWIN H2101A01 EA -
E102-10 620015 PIN SOLDER HARWIN H2101A01 E& -
Elu2-11 620015 PIN SOLDER HARWIN H2101A01 EA -
EL102-12 620015 PIN SOLDER HARWIN H2101A01 EA -
5101 700123 SWITCH 1PSY X 10 DIL HIGHLAND 765810 EA 1
5102 700122 SWITCH 4PCO PUSH ITT PHS440A EA 1 .
5601  700120-1  SWITCH 24P2W ROTARY HSF SEE DRG EA 1
FE01 920071 FUSE 1.6A 250V 20MM F BESWICK 5501 A EA 1
400970-1  ASSY PCB INTERCONNECTION 4910 DATRON SEE DRG EA 1
410438-3  PCB MOTHER 4910 SEE DRG EA 1 .
450287-1  BRACKET HEATSINK SEE DRG EA 2
450758-1  HEATSINK MACHINED SEE DRG EA 1
511002 WIRE 7/.2 PYC 1KV GRN/YEL AR 1
540002 WIRE 1/.7 TINNED COPPER BS4109 228WG AR 1
540006 WIRE 1/.4 PIFE 250V BLK BSG210 TYPE A AR 1
590006 SLEEVE HS 2.4mm YLW. RS COMPONENTS 399-495 AR 1
611005 SCREW M3 X 12 POZIPAN SLP EA 3
611006 SCREW M3 X 10 POZIPAN SEZP EA 2
611016 SCREW M3 X 8 POLIPAN SZP EA 9
611023 SCREW M2.5 X 10 POLIPAN SZP EA 10
611096 SCREW M2.5 X 12 POZIPAN Sup EA 4
611110 SCHEW M2 X 4 POZIPAN SZP . EA 2
612003-1  STANDOFF M3 X 20 SEE DRG EA 12
613009 SOLDER ‘TAG 4 BA BIP EA 1
613029 WASHER M3 WAVY SS EA 14
613043 WASHER M2 WAVY S5 i % Eh 2
613047 WASHER M2.5 WAVY SS EA 14
615002 HUT FULL M3 SZP EA 10
615006 NUT PULL M2.5 S2pP EA 14
620007 PEST POINT TERMINAL MICROVAR TYPE C30 BEA 27
630024 HEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 4
630243 BEAD GLASS 2.4 X 0.81 X 1.8 MANSOL (PREFORMS) LT M3363B/3 EA 2
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Pa 604118 PLUG 1S-WAY IDC ‘D' TYPE AMENEHOL 17DEFRALSP . EA L
P9 604117 PLUG 9-WAY 1DC 'D' TYPE AMPHEHOL 17VEFRASP EA 1
P20H 605140 SOCKET CALY 16-WAY IDC .1" M J452-661CEY EA 1
P209 605215 SOCKET CAB 10-WAY IDC . 1" M J473-6610EY EA 1
Jioa Go40B0 PLUG PCB 16-WAY TRANSITION .1" 3M 3gle-0000T EA 1
J109 604110 PLUG PCH I0-WAY TRANSITION .1" 3M 3910-0000T En 1
E9 620006 SULDER TURRET HARWIN H3001-01 EA 1
E10 0oooon HoT FITTED EA 1
P2 620007 TEST POINT TERMItIAL MICROVAR TYPE C30 EA 2
P12 620007 TEST POINT TERMINMAL MICROVAR TYPE C30 EA =
410459-A PCH IHTERCOUNECTION 4910 SEE DRG EA 1
S70001 CADBLE HIDBON 16 WAY M 3365/16 AR 1
06041 ‘D' CONH SPRING LATCH HARTING 0967-000-9907 Eh 4
611004 SCHEW M3 X 6 PULIPAH SZP EA 4
613005 WASHER M3 INT SHAKEPROOF EA 4
615002 HUT PULL M3 Sip EA 4

End
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Ulo4

REMOVE LINKS AC 4F

FIT LINKS B,D4E

AS SHOWN ON 480629

(390500)

* PINS 1,7,8¢13,

—

EEeD?

G20003)8

A=F

el
GETD o

RIf2, RIS, RIIS, RII7, RIS,
RIZ2, RI24,RIZ2, RI40, RZDS,

RZl0- R2I5, RRI7-R&ID, R305
“~ R306.

cizz ;".a.:__L:y..n]
‘~b.,:', funit
TEeT

e

5555

Ey MR- gy

1 J 1

FOLD TO RETAIN
NUT ( & Posws)

FOLD ALL ETCHED COPPER PARTS

|

i’m

Sun |8 08
—(:}—RIIS Rlzoq ut a =

Rll&éﬁzm gg,o-_; 8 Ra
% = (5

1 = Jl

C2P s =~ | o
H‘_” ) 31 DIo2— 31— EiZD)

D ulos @

| @3

R, —

cuz | *®p  #R
. /Rl?

RI23 3 LR

g 2 Ricd Q

ile]

cio)

T201

S4p| | 5402 | 5403

.’ ‘ W [Siezl | [T Ri46
['l—rrJ =
U \J J ™ D cies /\
RIST ! €z Huio2 /‘/ i
RBGI:] TPlol cioe
| Rms '" Uiog Ij
R4 @ mas .°8i ¢§
B
(é'_ls RIO3  ou7 R(?j; ¢ 5404 | 5405

WITH ETCHES INSIDE.
T (e20112)2
+(el40ie)
SWASE TO
SCREEN.

1”401 eﬂm TR40S

o
@D P42

if
¥

S2@y,

MOUNT 122 BETWEEW OIlI-2 < Dli-&

ON SOLDER DIDE OF REE .

4910/4911
gatron

58 | 35| o) @Tﬁ‘m _-,19'_:-—— s
D304 ; o ®c R""" —Eeg— ,,..-=-'
9312_':'_ 17104 —i:—“n"‘
—— -
e (5“” llllIHIHI[IIIl
|R133 S
U Qn e I
C!) nz . - PcO4
Ri32 ciz .

N.B. UIOS PADS ARE NON-STANDARD
BEND MIDDLE LEG TO ROUND .

@30243) 53

Clo3, clga-Clig, cli4,CIIT7,Cl8 ,
clgo, cl2s, Ciza |, CeoI, Caoe,

C204, C206, C203, C215, C22i c22s

c3ol, c3cS5, C307, CAI10,
C403 - Ca06,

—(620007)18

‘\

SOLDER TO PCB ALL
THE WAY ROUND.

450795
450742

MNM.B. C2C5 c3o2 DIOG < DIOY

NOoT FITTE0.

CELL PCB ASSEMBLY

© Datron Instruments 1991
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€D

(G016 )2
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BEFORE MODULE
1S FNTED To CELL
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SOLDER €4 SW6

ET.C. wiRE LINK
BETWEEN FPINS 244 —J
OF ANI

£~ (esolt
” ]

VIEW SHOWING SOLDE

2

SIDE ©OF REF. MWMODULE

, SWASE TO
SCREEN-

.

450798 )2
-~ (asores)e

\1 450796 )2

2.0 MAX COMPOMNENT

HEIGHT UNDER SCREENS

PLE.



+12VIB)

Lio! MAIN AMPLIFIER w123 +ry®
+Vy e 8| vy 10
Pe04-3 o N Hizv(Aa) _ RIOZ 1% Q102
a, i Y_1oR 1% 12 |, vee =  SE— BL1BA
Clot .
22 PINE U104 1 + V) 929 &
+12ve) 6 PINAN POSITIVE REF. HI2YE 93 p1o2 |BO
Y A A PAoouLE R120 2v0 :I__M'"“ !
RI06 - 0K 1% 5
; e § Zv g H 400831 PIN'E
Diol RI10j RIDS w2 = l“[ b
BAS45 X 100Kk g0 2 '10}‘ R119 R‘FZL ; S— s ;;;%5 LK & AVE HI
5 1cok % 5 1K 15K 1% 33pf M 3—T——o
% 3 +12v(8)> 1% cne 100 nF e P&0&-14ab
P QIMHF R
FC FoRrcE H —. -
<
5] f,rf“‘”LT"-, Bz 0 R0 T
HEATER PWM =.‘-‘ % .
CONTROLLER ' _ B )
VFILTER A sur2 oo l .. P6DA-163b
VFiLTeR B swr.a |SWITCHES & [+10VIB) s
ciol RIAI - & TVSS15 S
;4." o FILTERS-SEE surd 43 DIo3 B PIN D
g J3 vV alo7 [ T AVE LD
G S % )
B K 2nz2206 PE0L-133b
- RIOI RIO4
{3 100k 3 100k v - CELL LD
& =
5 TPIOI l P6DA-153b
\ Dio7 L .
TPiO3 (V] [e]] 1 PIN'E
6 "y Sl DioS
a nF 6
ol cioz L " ' Rm“ HEATER D 5T
+12v(8) e RIO4 oMo MONITOR 2VIA) NOT FITTED. Du1nT“ B *
100k toov—t Y 3| 4013 €
5 +12via) on 3
GinF =12
- +i2v(A) RII4 0 '% %gl? ! e NE
s | TP TE -
TRANSIT AL b
6
- R116 1 1 Va
o s 7 € .
1% 4 o } . AVE conm
4 B P60 4-
Ve R117 é N +12VIA) mst'ED' DRIVERS | =
5K62 P apa_Ri2s, . Qi0s
1% LP335 T3 D 0K Dios | Ri30 EHTI0N
TRANSIT = *Luroy 1% BAS4s HTR RED
TEMP CONTROL. SRite i k013 2K2
_lyz R129 D105 1% Q104 P&0L-2ab
11'525 G R BAS45 R131 PRERSY
10K ! I ] HTR GRN
\Z A 2 L 1 PEDk-3ab
RBS + 12VIA) cizs &
RST A AR %
P604-T2b O — 4A7nF
- Mo Lo —
o oL 1IanF R132 s AV
Vs 10M 7 A
RST B
604-Bab O
P604-Bab l ] R133 8l iz | BAT (OH
C130 R134 150K 5 o
100nF imo 1% vEEE P634-hab
19 5 TRANSIT
cize | cz[— LE.D.
P604-103 b OLY B i A oeE= Tio I 1| FLASHER
%> ~IRANSIT L102 \VZ 7 nf
TRANSIT ATy A +2VIA)
L103 TP104
104 +12V(B) Rl % i
104 U105 G o c112
12V REG e ESpol U107 i3 U108 =
ikl tos - 1 1 c’l 7825 oo Tn 013 | WoF i e
= = oo e
oo | 2o Te |ueon €110 ? 7 | we RED
SCREEN I0pF 1 TAACTA T WnF R13E R137 =
4 a5y l',' T % B20R 1% |B20R 1% P§04-5ab
AV, 2
P604-1225 OV | G E GRN pgos-ap
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PCR £ = —— FOLD ALL ETCHED COPPER PARTS
@ O @ Q) 9 @ WITH ETCHES INSIDE
FOLD TO RETAIN
NUT (& pPoS*s)
v ACHF (52000)2 I 720112
REMOVE LINKS A, (@20112)
EIT LINKS B,D<E -
AS SHOWN ON 480623 s - ;
1 SE | ”_1 Eosl U TP s Ri%6 3
N Si02 !
\ { | ¢ =)=
JJ U i l_ﬁ oot — cios /N
Ri3! = # N
3 U ) 3 1 L RIS7 uI02 /‘ \ -
$TEI0% —{ - RI3& rize{ |[ 117101 PR ) A— ~—
"ok ¢ “(esoii2)
f - & R4S eé? uiog e3oll2 )z
et s riay (2 shLne
(b Pict = ERIAL NO. [=T [cr2a] 5185 Ta
R21®
- P E gl_re RIG3 Qu7 RS = 5404 | 5405 | 840l | 5402 | S4D3
- = == g - 2
st |
PINS 17,8413 2 — - S o = M | +(614616),
w28 2 _ WAGE TO
o B # Ties b §) 620007)18  SCREEN. N
: U403 U 4ol - s
4 SO = 1 —
2ol =
LB L < q] 8. w TPAst = . 1
S LS o |u P40 R402
T8 a0 & | TR +@TTTE)
R217 o R203 Gy RZO7 08 ! A 4
(b | | = : U404 g_ V402 [
[ 207|R213 '.\ .‘\;j T
€30024)°— (5 ?\m il |£‘© (450794
ez 1| | 3 §¢%
4 = o
ceziy \_’.-é‘—’ {% ?\ a @ Qeo2
e U pioz—{3— O &
C20053)8 Suios |3 % Ri23 {3} —T—Ri&
i S 2o Rus R120¢ un B d]':'
o<l 1" L
lerre = RIL‘WQ :_: ] (550008)
e cns3 ~®0 /g’re[ é?_ 2= 0335 SOLDER SIDE R
T O = e
(eBois)y — RIS A RN R37T @4 e 472C0%8)
RIf2, RIS, RIS, RI7, RIS, d)d‘) usos @ —T3—bw2 [y E B
RIZ2, Ri24,RI32, RI40, R2CS, R306 ®°5°* == | 302 L ‘\-
R2Zio- R2IS, RU7-F 21D, R305 E R302 S
+ R306. Sl S| TP.’-ot ) —ITor )23 4104323
D204 - e @t‘, RioZ __—t_:.'_l?_!’:_ﬂ—;-s
R312 3~ ] %O @ i - z
= =D G L0 F Ee e = o] \ .
133 S I @ - \
n R i+, A\
ol N\
Ri32 SOLDER TO PCB A
€5 bio4 [ =22— THE WAT ROGND.

(S ECH S
LA fum

12

MOUNT CI32 BETWEEW Uill-2 4 Uni-6
oOn SOLDER SiDe oF RCB.

4910/4911

datron
[ WAvETEK |

N.B. UIOS PADS ARE NON-STANDARD
BEND MIDOLE LEG To ROUND .

@z 53

clo3, c1od-cNne,Ccli4,Ccli7,Clig,
cilao, clas,Cizs , C2ol, C2oe,

cz04,C206, CROD, C21S, C22l. C225

c3ol,
C403~C406.

caos, €307, C3I10,

N.B. c2C5 cac2 DIOG 4 DIO7

NCT Fl1l1=0.

CELL PCB ASSEMBLY

© Datron Instruments 1991
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TIOVA) cppo 7-POLE FILTER.

47nF
RZIG
15V +5V(A) Teeot REO% 25k TP2O2
T4. A ¥ 0% ] ¥ VFwrer A_
gf_?sls z i Y l VN ' Yo SHT. 1
v ceio .
T20I —2ip  af g D-‘r? T 1uF H2Y(8) .]_ cele l eely
L 38 ueol Ueo3 J_ ceoz T2 IpF 6 ;
5 T4ACT4 | ICL7667 T 10nF c
L] o) 4 +igv (8
R2ol 3 +5Y (&) lj
470R i KDY : caIs
1% é:fgg | | 118k 3 R213 = 47nF
FROM STRB B_L 2 1 1% Ty 2] U20s Ikoo {Ne T
SHT. 4 "7 | uv4o4 %o
Ve VA Ne ] ‘ &
S RZ04
i " L_]] +6y(8) .
- ‘-. I_
s
+5V (A Ueo
i?f; 1CCIe6T Rz12
4 5 — @201 u'tgo
'?7 +5V(A) % J175 °
SET A A <7c.
FROM —vj p2o2 A
$E=I0 4 g )
[ 1 1%
: L &
~
z | . | J_ €212 412v(e)
Lo U202 iy
% HCPL263I VA Ceoe = Ya czie
2 s cros HOV(®) 47nF '_| IpF =
5 A +IoV (AD NOT FITTEL. Y 4 +12v(8e)
Y |—-|
czo4 ll 4 I
47aF : o0 cezl
4 +10V (A 3 R214 - 47nF
NC uzoe NC
et +10V(A) RaE %S| wane 1X00 6
A Is kg NC — P 1% e 7 | G
Q202 1% -
7 | &zo .
MOST SIGNIFICANT —3D0—< Ji2 zvpelza g r_J +6V(8) et P
3 3
SWITCH. | S
r 1\ reeT R20S °
] [
cL7 i keo7 E 4‘ | [
i % 1% R21S ILl ce2z . R2Ig
| J koo vc 27pF 45K3
| i | ) i '+ e 1%
; azos Thioted Ve
sy 1
+SV(A) . Tm Ji7s g s |
Y ° ceo7 i VA |
& D203 | 2| S - == ToF | !
Teo2 ‘r BAT8S o a |
|- nl, Ueol U 204 cel4 cezaz |
. =k 3
= 74AC74 IcL7eeT T |IpF +ev(e  IpF =
R203 D204 ale = 2 |
470R BAT&S = 3 [
1%/ L | I |
! 13 + 5 [A)
e e .
FROM L2 | Y | ceoa
SHT.4 2TR2 AL ‘ %A . vﬁ e _ 4TnF 2
VA Tceoe T 1 +6V(B)
InF ‘ 3
Q204 T_‘
—*‘:' Jioe R211 74
| Sks3 3 !
| 1%
R2og ——
lko |
1% |
Ve cz27

—H = 4910/4911
cdeatron
CELL PCB ASSEMBLY T \ANVAVETER |
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ulo4

REMOVE LINKS ACHF
FIT LINKS B,D<E

AS SHOWN ON 480633,

il

PINS 1,7,8413

T

(&2556D)°_

A-F ~1-

—t
—

2t
GEID e

RIf2, RI!S, RIIS, RII7, RIS,
RiZ2, Ri24,RI3Z, RI40, RZDS,
RZI6- R2!S, R2IT-R 21D, R20F
+ R306.

& 5

crse:’fﬂa—s-t
ok vl

~PA

P a

MOUNT CI32 BETWEEM OUf
ON SOLDER 3iDe OF RCE.

EOLD ALL ETCHED COPPER PARTS

PCB =
WITH ETCHES INSIDE.
FOLD TO RETAIN
I:IUT(B POSHS)
(420112)
.'l
“ Y RiA6 3
- : Dto'ED“' (Ers)
] I-) R!IO cles /\.\
rrll @D Euroz £\ .
R;sa[:'l] 101 _— . Sy
RMS :!ﬂ]i U0 |ﬁ -630112 2
gm @ mss :[;]21 lj‘é’
(2_:9 R0 mny ,E%:; o 5404 15405 | 5401 | 54021 5403
l Urlo viol S| §¢§ R 407
= ,“ % +
SWAGE TO
&ncaz,@ A “"” G20007)18  SCREEN.
T = u4od |2 v4otl I
mo 202 cie | |
U
X @ |203 %"?‘DI
c o v
219 2iz = 85 q 20 4
o} 4 -1302
“‘:’b EEY o er[[)5ze7 o
U U Rz ~
2 Rm ka3 & cs oo s SIS
3 b aosD O 450794
T20!
— n L.}
e ] 308 1 508 L
A [+3
c217 19 Lo B C . @ Qeoz |204| o2 @r'
I TPeca 4 moz—!:l— ) i ?0_""_1:920 7
CLs) i RI23 - —LI—Ri% €20 >
ecd —a A~ e Teo2
— tD—RIIS RI120 Ut «' o
e &
: é) cnz  |m®0 sRIEE BTN SOLDER SIBE OF PCB
" ’“‘?‘ —D—Rsuo e
RIN3 [#lm"”“ Rso? ®8 (EII _ 4?0398
_I:l_-DSoa =
Dio! — g .
& e AT )
B TFsoz' _@_
o —— e ®c “m e
— mu —{ o8

Farz

él

& l ] |
Rlsa

a
HIIIIII!IHIIII

\

¢

SOLDER TO PCE ALL
THE WAY ROUND.

-2 4 Uni-g&

4910/4911
gatron

N.B. U105 PADS ARE NON-STANDARD
BEND MIDOLE LEG TO ROUND.

30243 (450795)
clo3, clo3-CNig,cll4, C117,CM8,

Cizo, ci2s, cles , ce2ol, cabez,
€204 ,C206, CROS, C2IS, C22l, C22s
c3ol, cags, c3o7, C310,
C403 - Ca06.

N.B C205 Cc3052 DIO& 4 DIO7
HET FITi=h.

CELL PCB ASSEMBLY
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+10V(A)
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T R30I }% FTTo;E’D- Y
i llk_z | A 1 —
- : 7 2 | 7 @ 30!
2
= L ; 2 I LEAST SIGNIFICANT
o IcL7667 R302 SWITCH.
pzoe kO
FROM _ SET B_L HCPL 2631 %
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%c Ve
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CELL PCB ASSEMBLY
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pCB FOLD ALL ETCHED COPPER PARTS
WITH ETCHES INSIDE.
FOLD TO RETAIN
:dUT(B POSHS)
Ulo4 f’f.
REMOVE LINKS ACHF i
FIT LINKS B,D<E e
AS SHOWN ON 48092, /
PINS 1,7,8¢13 4+(Gl14016)
SWAGE TO
__Ae20007)18 SCREEN.
.w-""f-—, _
540006)—— 4 @, — TPach =
R402
+(ETT175)
" 4
o]
= =T
| e
. | S s ~(Z5078%
| —caie [ o @; U406 45074 |
C2i7 i e _s' TR0 (C)RA06  Tsos
- TPece ploz—_— L}
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A-F - o -
- RIS Rrea_lll] utlt @ d]i' i o
|Ru12 =T R;E—m = vsos |[gD v4o7 | "
l,d) cns “®o sRIE2 TR Yorarac= SOLDER SIDE OF PCB -
2 Ru3 1AW R Rao =) 8
G 51 @ e @D 1 2 —fRa— (3200%8)
RI[2, RIIS, RIS, RII7, RIS, | s O jm B P
RIZ2| RI24,RI3Z, RI40, R203, R206 % == = '" “ ) -
R2I0- R215, REI7-R 21D, R30F ®t R30B A3 P4 i
S RO 58| 55| o, @n’m &) B om 4104323
S @c riz —E"_E‘E_'L—os
1
e 7
. 2
- 613029)4
- SOLDER TO PCB ALL 2
c13z / THE WAY ROUND.
i‘. Jl
A it (elioie)e
Liaad (&13022)2

Lz

MOUNT c132 BETWEEM Uili~2 4 Oni-6
ON SOLDER SIDE OF FCE.

4910/4911
datron
WAVETEK _

N.B. UIOS PADS ARE NON-STANDARD
BEND MIDDOLE LEG TO ROUND .

@Gz 53

clo3, clg2-cnz, cit4, cli7, Cls,
cizo, cl2s,Cize , C2o, C202,
ceo4,Ccecs, C2oD, C215, C2zi. te2es
ciol, caos5, C3o7, C310,
C403~CA06.

N.B. CPCS Cc3202 DIO& 4 DIO7?
NOT FIT1=0.

CELL PCB ASSEMBLY
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+5Vi5) +5V(5)
TR404 E4 %1_0
R408
+5V15) I Mg 2y T gl mi w7 ols mau® —~n 1 , 1008 Yo swt2
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CATRON IHSTRUMENTS LTD PARTS L1ST 29-Apr-91 DESC: ASS5Y PCB CELL 4910 DRG NO: LP400BTY-1 REY: 7 PAGE NO: 1
DESIE  PART HNO DESCRIPTION PRINC MANUP MANUF PART NUMBER CLASS UM QUANTITY CHANGES
{[SVRY 030167 KES PACK 100K X 4 2% BECKMAN LOE-35-R100K A EA 2
RrR102 050088 RES ME 108 1% .4W 100PPM NECHM LRO204 A EA 1
R103 050124 RES MF 10K 1% .4W 1UUPPM NEOHM LRO204 A EA B
R104 050167 AES PACK 100K X 14 2% BECKMAN LOB-35-R100K A EA =
R103 050132 RES MF 47K 1% .4W 100PPM NECHM LRO204 A EA 1
R106 050148 RES MP 1MO 1% .4W 100PEM NECHM LRO204 EA &
R107 000686 RES HM GOM 5% .25W ALLEN BRADLEY cB A EA 1
R108 050136 HES MF 100K 1% .4W 1OOPPM HEOHM L0204 A EA 3
R10% 050124 RES MF 10K 1% .4W 100PPM NECHM L0204 A EA -
R1LO 050139 RES MF 1B0K 1% .4W 100PPM NEOHM LROZ204 EA 1
R111 050102 RES MF 150R 1% .4W 100PPM NEOHH LRO204 A EA 1
R112 017872 RES MF 78KY 1% .12W 50PPM HOLSWORTHY jac A EA 1
R113 041005 HES MF 10MO 1% _12W 100PPM STEALITE MK2 A kEa 1
R1l4 050148 RES MP 1MO 1% .4W 100PPM NEOHM LE0204 EA -
R115 019312 RES MF 93K1 1% .12W S0PPM HOLSWOR'THY Hec A Eh 1
R1lé 050136 RES MI® 100K 1% .4W 100PPM HECHM Lit0204 A EA -
R117 015621 RES MF SK62 1% .12W S0PPM NHOLSWORTHY HBC A Ea 1
R1l8 011651 RES MP 1K65 1% .12W SUPPM HOLSWORTHY Haec A E& 1
R119 050126 RES MF 15K 1% .4W 100PPM HEOHM L0204 A EA 2
R120 050124 RES MF 10K 1% .4W 100PPM HEOHM LROZ04 A EA -
R121 050126 RES MP 15K 1% _4W 100PPM EOHM LRO204 A EA -
R122 018251 RES MF DBK25 1% .12W 50PPM HOLSWORTHY HBC A EA 1
R123 050112 RES MF 1KO 1% .4W 100PPM HEOHM LRO204 A EA 13
H124 013011 RES MF 3K01 1% .12W 50PPM HOLSWORTHY HBC I EA 1
R125 050136 RES MF 100K 1% .4W 100PPM HEOHM LRO204 A EA -
R126 050093 RES MF 27R 1% .4W 100PPM NEOHM LRO204 A EA 1
rR127 050120 RES ME' 4K7 1% .4W 100PPM NEOHM LRO204 A EA 3
R128 050124 RES MF 10K 1% .4W 100PPM NEOHM LRO204 A EA =
R129 us0124 RES MF 10K 1% .4W 100PPM NEOHM LRO204 A EA -
R130 050116 RES MF 2K2 1% .4W 100PPM HEOHM LRO204 A EA 2
R131 050116 RES MF 2K2 1% .4W 100PPM RECHM LRD204 A LA -
R132 000106 RES CF 10M S ,25W HECHM CFR2S A EA 2
R133 050138 RES MF 150K 1% .4W 100PPM NECGHM 1H0204 EA 1
K134 050148 RES MF 1MO 1% .4W 100PPM HEOHM L0204 EA -
R1335 050148 RES MF 1IMO 1% .4W 100PPM NEO!HM LRUZ204 EA -
R136 050111 RES MF B20R 1% .4W 100PPM HEOHM LROZu4 - 4 EA 4
R137 050111 HES MK B20R 1% .4W 100PPM "NEOIHM LRO204 '3 LA -
R138 050111 RES MF B2ult 1% .4W 100PPM NEOHM L0204 N BA -
R139 050111 RES MF B20R 1% .4W 100PPM NEOHM L0204 M EA -
R140 000106 RES CF 10M 5% .25W HEGHM CFR25 A EA -
R141 050124 RES MF 10K 1% .4W 100PPM HECHM LRO204 A EA -
R142 050148 RES MF 1MO 1% .4W 1U0PEPM NEMIM L0204 BA =
144 050112 RES MF 1KO 1% .4W 1U0PPM NECHM LROZ04 A EA -
R145 050124 RES ME 10K 1% .4W 1000PM NEOHM LRO204 A EA -
1146 050148 RES MP 1MO 1% .4W 100PPM NECGHM LROZ04 Ba -




DAYRON INSTRUMENTS LID  PARTS L1ST 29-Apr-91  DESC: ASSY PCH CELL 4910 DHRG NO: LP400BT79-1 REV: 7 PACE HO: 2
DESIG PART NO DESCRIPTION PRINC MANUP MANUF PART NUMDER CLASE UM QUANTELTY CHANGES
wZol  us0ios RES Mi* 470R 1% .4W 1UUPPM MECHM LROZ04 A JEA 2
R2UZ Q50112 RES ME L1KQ 1% .4W 100PPM NEOHM L0204 A BA =
Aol 0s0LoY RES MP 4701 1t .4W JO0PPM NEOHM L0204 A EA =
R4 ¢sull2 RES ME 1RO 1% .4W 100UPM NEOHM L0204 A EA -
R20% d5011% RES MF LKO 1% .4W 100UPM HEOHM L0204 A EA -
Kade 050112 RES MFP 1RO 1% .4W 10UPPH WEDHM LRO204 A EA -
207 050112 RES MF 1KO 1% .4W 100PPHM HEOHM LROZ04 A EA
K208 060032 KES ME YUR7 . 1% 10PPM YISHAY MANN ¥53C5 TORY00 0.1% EA 1
R209 011183 RES MF 11BK 1% .12W S0PPM HOLSWORTIY HBC A EA 1
RZ10 011182 RES MF 11K8 1% .12W 500PH HOLSWOR'THY HBC i Ea 1
R211 019531 RES MF 9K53 1% ,12W 50FPHM HOLSWORTHY HEC A EA 1
n212 011001 RES MF 1KO00 1% .12W SOPPM HOLSWORTHY HBC A EA 4
213 011001 RES MFP 1K00 1% ,12W S50PPM HOLSWORTHY HBC A EA -
r214 011001 RES MF 1KO0Q 1% ,12W 50PPM HOLSWORTHY HBC A EA =
K215 011001 RES MF 1K00 1% .12W 50PPM HOLSWORTHY Hyc A BA -
R21b 050128 RES ME 22K 1% .4W 100PPH NEOHM LROZ04 A EA 1
R217 012672 RES MP 26K7 1% .12W S0PPM HOLSWORTHY Hae A EA L
R218 014532 RES MF 45K3 1% .12W 50PFM HOLSWOR'THY HBC A Ea 1
R219 011402 HES MF 14K0 1% ,12W SOPPM HOLSWORTHY HBC N EA 1
R301 030112 RES MF 1KO 1% ,4W 100PPM NEOHM LRO204 A EA =
R302 050112 RES MP 1RO 1% .4W 100PPM NEOHM LikD204 A Ea -
R303 050112 RES MF 1KO 1% .4W 1O0UPPH NECHM LRO204 A EA -
R304 016812 RES MF 68KL 1% .12W S50PPM HOLSWOIIHY HUC A EA 1
R305 017682 RES MF TGRB 1% ,12W SOPPM LIDLSWORTHY HEBC A Ea 1
R306 013242 KES MF 32K4 1% .12W 50PPM HOLSWORTIY HEBC A Ba 1
El 050124 RES MF 10K 1% .4W 100PPM MEOHM LRU203 A EA -
R30E 050112 ‘ES MF 1KO0 1% .4W 100PKM NEDHM LRO204 A EA -
tions 050112 RES MF 1K0 1% .4W 100PPM NECHM LROZ04 A ER -
316 0500986 RES MF 47R 1% .4W 100PPM HEOI M Lito204 [ EA 1
K311 050120 KES MP 4K7 1% .4W 100PPM HEOHM LRO204 A E& -
R312 050120 RES MF 4K7 1% .4W 100PPH HEOHM L0204 & EA -
R401 09009¢ RES NTWE 1M X & 2% BECKMAN LO9-15-R1M A EA 3
K402 09009E RES NIWK 1M X B 2% BECKMAN LO9-15-R1M A EA -
H403 041004 RES MF 1MOO 1% .12W SUPEM HOLSWORTHY HBC A EA 13
R404 041004 RES MF 1MOU 1% ,12W S0PPM HOLSWORTHY - HBC A EA -
405 Q41004 RIS MP 1M0O0 1% ., 12W S0PPM HOLSWORTIHY HBC A EA -
K406 050112 RES MF 1KO 1% .4W 100PPM HEQHM LRO204 A BN =
H407 GU096 KES NTWE 1M X B 2% BECKMAN LOS=15-K1M A LA =
IR4048 011000 RES MP 100R 1% .12W 50PPM HOLSWOITHY HEC A EA 2
R40Y fl1io00 HES MP 100K 1% .12W 50PPM HOLSWORIHY HBC A EA =
R410 014750 RES MP 4758 1% .12W 50PPHM HOLSWORTHY HBC A EA 1
C101 100472 CAP CP 4NTF 10% 100V PHILIPS 2222 630 19472 EA 1
Cclg2 110015 CAP PE 15NF 20% 63Y WIMA MRS2 EA 1
Cio3  1u402e CAP OM 47NF +B0%-20% S0V AVX SR1TSE4T34A A EA 2%
104 150021 CAP DT 22UF 20% 25V AYX TAP22M25F A EA 1
DATRON INSTRUMENTS LID  PARTS LIST 29-Apr-91 DESC: ASSY PCB CELL 4910 DRG NO: LP40UST9-1 KEY: 7
DESIG  PART NO DESCRIFTION PRINC MANUF MANUF PART NUMBEHR CLASS UM QUANTI'I'Y CHANGES
clus Lluvéa CAP P2 202F 20% 50V WIMA MES2 Eh )
Clob V0000N HOT FIITTED EA S
clon L50024a CAP DI' 10UF 20% 25V AVX TAPLOMZSI ] A 2
Cl09 1040246 CAP CM 4 THF +B0L-20% S0V AVY SRLY5E473EA A A =
Clig 1udqudu CAP CM 47NF +B0%-20% S0V AVX SR17SE473%A A EA -
€111 104028 CAP CM 47TNF +BO%-20% 50V ANX SR1T5EATILA A BN~
Cllz2 104026 CAP CM 47HNF ~B0w-20% S0¥ AVX SR175B47324 M EA -
C113 120019 CAP PC 1UF 10% 63V ASHCROFT M2B10201B EA 3
Cll4 104026 CAP CM 4THP +00%-20% S0V AV SR1THE4T732A A EA -
C115 110042 CAP PE 100HF 20% &3V WIMA MR52 En 7
Clle 110042 CAP PE 100NF 204 63V WIMA MKS2 EA
ci17 104026 CAP CM 47NHF +BOR-20% 50V AVX SR1T5LE4T3EA A A -
Clle 104026 CAP CM 47HF +BO%-20% 50V AVX SR175E4TILA A EA =
119 110042 CAP PE 100NF 20% 63V WIMA MRS2 BA -
C120 104028 CAP CM 47HF +80%-20% 50V AVX SR175E4732ZA A BN =
C123 110042 CAP PE 100NF 20% 63V WIMA MES2 BA -
Cl24 110042 CAP PE 100NP 20% 63V WIMA MES2 ER =
cl125 1040286 CAP CM 47NF +80%-20% S0V AYX SR1T5EATILA A EX =
C126 110039 CAP PE 47O0NF 204 62V WIMa MRS52 En 5
C127 110042 CAPF PE 100NI' 20% 63V WIMA MKS2 EA -
C128 104026 CAP CM 47NP +B0%-20% 50V AV SR17T5E4732A A EA -
€129 110039 CAF PE 470NF 20% 63Y WIMA MKS2 4 -
€130 110042 CAP PE 100NF 20% 63V HWIMA MKS2 EA -
C131 150020 CAP DT 10UF 20% 25V AYX TAP10M25F A EA =
€132 100330 CAP CP 33PF 2% 100V PHILIPS 2222 683 34339 EA 1
c201 104026 CAP CM 47NP +BUR-20% 50V AYX SR17SE4A73ZA A EA =
€202 104026 CAP CM 4TNF +E0%-20% 50V AVX SR1TSEATIZA A EA -
C203 110041 CAP PE 10NF 20% 100V WIMA FRS2 Ea 1
cEod 104026 CAP CM 4TNF +00%-20% 50V AYX SH1TSE4AT3EA A Bp =
c205 Quogon NOY FITTED EA -
C2006 104026 CAP CM 47HF +D0R-2U% 50V AYX SR175E4 JILA A En -
c2u7 110030 CAP PE INF 20% 100V W MA FKS2 EA 4
C208 110030 CAP PE 1NF 20% 100V WIMA PRS2 EA =
c2us 104028 CAP CM 47NF +80%-20% 50V AYX - SHITSE4732A A Ea -
€210 120019 CAP PC 1UP 10% &3V ASHCROFT M2BL0OZ01H EA =
212 1100486 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V & EA 5
C214 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UP 204 SOV A EA -
C215 104026 CAP CM 47NF +80%-20% 50V AVX SR17SE473ZA A EA =
C216 120019 CAP PC 1UFP 10% 63V AS1ICROFT H2B10201B EA -
€217 140086 CAP PP 10NF 5% 63Y WIMA FRP2 EA 1
Cc218 100270 CAP CP 27PF 2% 100V PHILIPS 2222 683 34279 EA 2
c219 110046 CAP PE 1UF 20% s0V WINA MKS2 1UF 20% 50V A BA =
€221 10402¢ CAP CM 47HF +80%-20% 50V AVX SR175E473%A A EA -
€222 100270 CAP CP 27PF 2% 100V PHILIPS 2222 683 34279 BA =
€223 110046 CAP PE 1UF 20% Soy W1MA MKS2 1UP 20% S0V A EA -



DATRON THNSTRUMENTS LD PARTS LIST 29-ppr-91 pESC: ASSY PCB CELL 4910 DRC NOD: LP400879-1 REY: 7 PAGE NO: 4
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DESIG  PAICY HNO DESCRIPITION PHINC MANURF MANUEF PART NUMBER CLASS UM QUANTIUY CHANGES
€225 104026 CAP CM 47HNF +B0%-20% 50V AYE SR1TH5E473LA A BA -
c227 110046 CAP PE 1UF 20% 50V WIMA MES2 1UF 20% 50V & - EA -
c301 104026 CAP CM 47HF +BOR-20% 50V AYE SR17SE473EA A EA -
€302 QUOVON ROYT FITTED EA -
€303 110030 CAP PE INF 20% 100V WIMA PRS2 EA -
Cl04 110030 CAP PE 1NF 20% 100V WIMA K52 EA =
C305 104026 CAP CH 47NF +BOL-20% 50V AV SR175E473ZA A EA -
CIGe 110039 CAP PE 470NF 20% 63V WIMA MES BA -
Cing 104026 CAP CH 47HF +080%-20% S0V BY X SR175E4730A A EA =
ciog 110039 CAP P 470HF 20% B3V WIMA MES2 Ba -
cIne 110049 CAP PIZ 470NF 20% 63Y wWiIbA MRS2 EA -
(i PN 104026 CAP CHM 47TNY +H0L-20% 50V AV SRLTSEATIZA A BA -
c3tl 100471 CAP C¢ 470PF 10% 100V PHILIPS 2222 630 19471 EA 1
c3iz 110035 CAP PE 220NF 20% 63Y WIMA MKS2 EA 1
2401 100221 CAP CP 220PF 2% 100V PHILIPS 2222 683 58221 Ea L
Ca02 150002 CAP DT 10UF 20% 1oV hYX TAPLIOMIGF A BA L
CH0d 104026 CAL CM AYHE +BO%-20% 50 AV SR1TSEAT3LA A EA =
CA04 104026 CAP CM 4THF +80%-201 50V AVE SR1T5EATILA A EA =
405 104026 CAP CM 47HF +80%-20% 50V AVE SR175E4T38A & EBA - .
Calie 104026 CAP CM 4A7HF +80%-20% 50V AYX SRLTLE4TILA 3 EN =
C4907 104026 CAP CM ATHP +80%-20% 50V AV SR1ITSEATINA A EA -
C4ud 16402%6 CAP CM 47HF +80%-20% 50V AV SRITHR4T734A A EA -
niul 200025 DIUDE LL 450mA 125Y PHILIPS BAS4S EA 4 ¥
nlo2 213012 DICDE VIt 2VQ 250mi PHILIPS BZVOG-2YQ EA 2
Dlui 213009 DLIODE TS 15Y 5/500W Ut TTRODY Y5515 A EA 1
D104 200025 O10DE LL 450mh 125V PHILIPS BAS4S EA -
D105 200025 DICODE LL 450mA 125V PHILIPS BAS45 EA = -
D106 ooeooN HO FITTED EA -
Blu? QOO00H HOT PLTTED EA =
plog 200000 DIODE GP 200mA 125V FAIRCHILD IN4SEBA A Ea 1
B201 200005 DIODE 5B 200ma 30V PHILIPS BATHES EA 5
D202 200005 DIODE 5B 200mA 30V PHILIPS BATBS EA =
D203 200005 DICDE SB 200mA 30V PHILIPS BATBS EA =
D204 200005 DIODE SB 200mA 30V PHILIPS BATBS EA -
D01 213012 DIODE YR 2V0 250mW PHILIPS - BEVBE-2YD EA =
D302 200025 DIODE LL 450mA 125V PHILIPS BAS4A5 EA =
0303 210047 DIODE ZN 4YV7 A00mW PHILIPS DZXTISCAVT A EA 1
0304 210062 DIODE #H GY2 400mW PHILIPS BUXTICEV2 A EA 1
D401 200005 DIODE S3 200mA 30V PHILIPS BAT'HBS EA -
Qloz2 240001 TRAN NEN HMOTOROLA BC1Y4 Eh 3
Q103 240001 I'RAN NPN HOUTOROLA BCld4 ER -
Q1G4 240006 TRAN HNPH 1092 MOTOROLA 2N3904 EA 2
QL0% 240006 TRAN HPN 1092 HMUTUROLA 2M3904 BA =
Q106 2300986 TRAN MOSFET N CHAR GOV PERICANTT LYN2100A EA 1
Q107 250004 TRAN PHE 1092 MOTOROLA 2N3906 EA 1
DATRON INSTRUMENTS LTD PARTS LIST 29-Apr-91 DESC: ASSY PCB CELL 4910 DRG NO: LPADOBT9-1 REV: 7 PAGE HO: 5
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
Q20t 230039 TRAN JFET P ClHAN SILICONIX J175 BA 5
Q202 230030 TRAN JFET H-CHAN HSILICONTX J112 EA 3
0203 230039 TRAN JFET P CHAN SILICONIX J175 EN —
Q204 239007-1 ‘RAN JFET SET J106 X 2 DATRON 5EE DRG Sl
Q205 230039 THAN JFET P CHAN SILICONTX J175 EA -
Q706 239087-1 TRAN JFFI' SET J106 X 2 DATRON SEE DRG s2 -
Q207 230086 TRAN MOSFERET P-CHAN 60V PERRANTI AVPZL06A A BA 1
Q208 230082 TIRAN MOSFET M-CHAN GOV SILICONTX VHI1OLM EA 1
Qanl 230038 TRAN JFET N-CHAN SILICONTX J112 EA -
Q302 230039 TRAN JFET P CHAN SILICONIX J175 EA -
Q303 230038 TRAN JFET N-CHAN SILICONTX J112 BA =
Q304 230039 TRAN JFET P CHAN STLICONTX J175 BN =
Q305 240001 TRAN NPH MOTOROLA RC104 EA =
U101 260124 1C LIN QUAD ULP COMPARATOR NATIONAL Li336N EA 1
uinz 260040 IC LIN OP AMP CMOS INTERSIL ICL7611 DCPA EA 1
U104 400831-1  ASSY REF MODULE POS 4910 DATRON SEE DRG EA 1
U105 260033 IC LIH REG 5V .1A MOTORDLA MCTRLOSACP A BA 1
J107 280011 I1C DIG FLIP FLOP D X2 MOTOROLA MC14013BCP EA 1
uios 280193 IC DIG NANDZ SCHMITT X4 PHILIPS HEF4093BP EA 1
uing 2600832 I LIN OP AMP CHOPPFR LINEAR TECHNOLOGY LTC1l052CNE EA 1
Uil0 260132 ‘IC LIN OP AMP FREC LOW YOLT PMI aPsoGe EA 1
Ulll 260063 IC LIN OP AMP PMI OP2IFZ A EA 1
U112z 290149 IC DIG CMOS TIMER INTRRSIL ICM7555 1PA EA 1
U201 280182 IC DIG FLIP FLOP D X2 HATICHAL T4ACTAPC EA 3
uzoz 220041 OPTO ISOL 3KV DUAL H. P, HCPL-2631 A 1
u2ni 2p0185 IC DIG TNV MOSFET DRIVER X2 TNTERSIL ICL7667CPA EA 3
204 2e018% JC DIG INY MOSFET DRLYVFR X2 INTERSIL ICLTG66TCPA BA -
205 230031 TRAH JFET N-CHAN DUAL SILICONIX uq04 EN 2
1206 230031 TRAN JFET N-CHAMN DUAL SILTCONTX U104 EA -
uzor 260057 IC LIN DPF AMP SIGHNETICS NESS534N EA 2
n2ne 260057 TC LIN 0P AMP SICNRTICS NRS5334H EA -
U209 260107 IC LIN OF AMP PRECISION MONOLITHIC OPO7CP EA 1
y3inl 280185 IC DIG INV MOSFET DRIVER X2 INTRRSTL ICLT66TCPA EA -
Hinz 260025 IC LIN OP AMP NATIONAL TM101AH EA 1
u3n3 260080 1C LIN OF AMP DUAL PREC ITHEAR TECHNOLOGY Lrlolacn EA 1
1401 280141 IC DIG COUNTB SYNC DIN PL DN 565 MTAHCA103D1 EA 4
Ir4nz 280141 IC DIG COUNTH SYMC BIN PL DN 565 MTAHCA10301 EA -
403 280141 IC DIG COUNTB SYNC NIN PL DN 5GS M74HC4103B1 . EA -
ULEES 200141 I1C DIG COUNTB SYNC BIN PL DN 5068 M7AHC410381 FA o=
114073 280160 IC DIG FLIP FLOP D X2 TEXAS SHTAHCTTAN BA 1
U406 200182 IC DIG FLIP FLOP D X2 NATIONAL TAACTAPC EA -
407 280182 IC DIG FLIP FLOP D X2 HATIONAL TARCTAPC EA -
U40ge 2BO1BE IC DIG HAND2 X4 RCA CDTAACOOR EA 1
T201  310002-2  TRANSF PULSE NEWPOR'T SEE DRG A 2
T202  310002-2  TRANSF PULSE NEWPORT SEE DRG A -



DATRON INSTRUMENTS LD PARTS LIST 29-Apr-91  DESC: ASSY PCB CELL 4910 DRG MNO: LP400879-1 REV: 7 PAGE NO: 6
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DESIS  PARY NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTI'TY CHANGES
L1l 370001 CHOKE RF 10UH STIGMA SC10/25 A EA 4
Llo2 370001 CHORE RE' 10UH SIGMA 5C10/25 A CA =
Liv3 370001 CHOKE RF 1uUH SIGMA SC10/25 A EA -
L104 370001 CHOKE RE 10UH STGMA SC10/25 A EA -~
P4 604111 PLUG 15-WAY PCB 10.3 D TYPE AMP 3436472 Ea 1
P604 604106 PLUG PCB 32-WAY BICC-VERO 905-72216J EA 1
TR0l 620007 TEST POLNT TERMINAL MICROVAR 1YRE €30 EA 1@
TP102 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TEL103 620007 TEST POINT 'ENMINAL MICROVAR PYPE C30 EA -
TP104 620007 TEST POINYT ‘TERMINAL MICROVAR TYPE €30 EA -
YPLDS5 620007 TEET POINT TERMINAL MICROVAR TYPE €30 EA -
'PLOG 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA =
TP10T 620007 POINT TERMINAL MICROVAR TYPE C30 EA —
TPIOH 620007 EST POINT TERMINAL MICHROVAR TYPE €30 A =
TP201 620007 TEST POTNY 'PERMINAL M CIROVAK WPYPE €30 LA -
TP202 620007 TEST POINT 'TERMINAL MICROVAR PYPE €30 1A =
TP3O1 620007 TEST POINT TERMINAL M1CROVAR TYPE €30 EA -
TP302 620007 TEST POINT PERMINAL MICROVAR TYPE €30 LA -
TP401 620007 PEST POINT 'TERMINAL MICROVAR TYPE €30 A =
TP402 620007 TEST POINT 'WERMINAL MICKOVAR TYPE €30 LA -
TPAG3 620007 TEST POINYT TERMINAL MICROVAR TYPE €30 EA =
TEA04 620007 TEST POINT TERMINAL MICROVAR TYPE €30 EA -
TP40S  §20007 TEST POINT TERMINAL MICROVAR TYPE €30 A -
TPA06 620007 TEST POINT TERMINAL MICROVAR TYPE €30 EA =
5101 700131 SWITCH 1PCO SLIDE SECME 090320102 EA 2
5102 700131 SWITCH 1PCO SLIDE SECME 030320102 EA -
5401 700118 SWITCH 16 POS ROTARY DIP OMRON AGCR-16R EA 5
5402 700118 SWITCH 16 POS ROTARY DIP OMRON ABCR-16R A -
5403 700118 SWITCH 16 POS ROTARY DIP OMRON AGCR-16R EA -
5404 700118 SWITCH 16 POS ROTARY DIP OMRON ABCR-16R EA =
5405 700118 SWITCH 16 POS ROTARY DIP OMRON ABCR=16R BA -
F101 920120 FUSE 1A 125V 7HMM LITTLEFUSE 275.025 EA 1
410432-3 PCHB CELL 4910 SEE DRG BA 1
420098 LABEL SERIAL/ASSY No. RS COMPONENTS 554-793 EA 1
420112-1  LABEL 55D WARNING 12 X 12mm TEKNIS LN1212 A EA 1
450739-2  LINK SUPPOWT BLOCK SEE DRG LA 4
450740-2  LOW EMI THERMAL LIMK SKEIE DRC EA 2
450741-3  SCRELN WALL 4MHz LOWER 4410 SEL DRG KA 1
450742-1  SCREEN WALL 60lz LOWER SEE DRG LA 1
450794-2  SCHEEN WALL 4MHz UPPER 4910 SEE DRG BEA 1
450795-1  SCREEN WALL 60Hz UPPER SEE DRG EA 1
450796-1  SCREEN COYER 60Hz CELL 4910 SEE DRC EA 2
450798-1  SCHEEN GASKET AMHz CELL 4910 SEE DRG EA 2
450799-1  SCREEN GASKET 60Hz CELL 4910 SEE DRG A 2
540002 WIRE 1/.7 TINNED COPPER B54109 228WG AR 1
DATRON I[NSTRUMENTS LTD  PARTS LISP 29-Apr-91  DESC: ASSY PCE CELL 4910 DRG NO: LE400OBTI-1 REY: 7 PACE NO: !
e mt e S E e AwEEEREEnL e  summsMANAE messmmEE AREEALAARELASEEAESEHSLESSEML SESAESEL ESCEESMSHSNsANSSSNES SASiJEUE  SEEsEassEaEs
DESIG PART NO DESCRIETION PRINC MANUF MANUE PART NUMBER CLASS UM QUANTI'LY CHANGES
540006 WIRE 1/.4 PTFE 250V BLK BSG210 TYPE A AR 1
550001 SLEEVE NP 1.5 X 20MM BLK HELLERMANN H15 X 20MM BLK EA 2
590004 SLEEVE PTFE lmm BLK HELLERMANN FE10 AR 1
611016 SCREW M3 X 8 POLIPAN SZP EA 4
611096 SCKEW M2.5 X 12 POZIPAN SZP EA 2
611109-1  SCREW M3 X 12 SLT CH GL.PL EA 4
611115 SCREW M3 X 25 POLZIPAN S2ZP EA 4
612026-1  STANDOFF M3 X 6 SEE DRG EA 4
613029 WASHER M3 WAVYY SS CA 10
613047 WASHER M2.5 WAVY 55 EA 4
£13053-1  WASHER M3 PLAIN CU GL.PL EA 4
£14016-1  SPACER M3 X 14 CLEAR SEE DRG EA 4
615002 NUT FULL M3 SZP EA 2
615006 NUT FULL M2.5 szp EA 2
615024 NUT SQ M3 ST BZP Ea 4
618015 COMPONENT CARRIEK JERMYN J22-4019 EA 21
620003 PIN SOLDER MILL~-MAX 3130200010000080 EA 6
630024 HBEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 2
630112 PCB EJECTOR BLACK RICHCO CBE BA 2
630243 BEAD GLASS 2.4 X 0.81 X 1.8 MANSOL (PREFORMS) LT M53630/3 EA 54

End
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DATRGH INSIRUMENTS LTO  PARTS L1SY1 29-Apr-91  DESC: ASSY PCB DIGITAL 4910 DRG NO: LP400523-1 REV: 2 PACE NO: 1
AR RALeRaRS R  CEREARL LS WELUCREEE BELBAR L ARE Ay R A R . A e e B e i At
DENIG PARY HO BESCR1PPTON PRING MAHUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R1 014750 RES ME 475R LV . 12W 500PM HOTSHORTITY nac A EA 5
12 014450 KES MP 475K L6 . 12W S0PPM LSl | HEC S BA =
K3 214750 RES MP 475K 1% ,12W SUPPM HOLSWOR'THY e A oy
164 014750 5 MP 47500 1% . 12W S0PLM HULSWORNIY Hue A [2h
5 014759 ;M 475K 1% . 12W SUPPM NDLSWORHY HeC A Bh
Ho UOoDuUH MO FTTPED A
1 104026 CAP 4 +BO%-20% SO0V AVX SH1TSE4TI2A A EA 13
o2 L4026 cap T0U%-20% S0V AVX SR175E4 738A A EA
o3 104026 CAP CM 47HF +B0%-20% 50V AVX SR175E4 732A A EA
c4 150010 CAP D' 330NF 20% 35V AYX TAPR3IIMISP A EA
o5 104067 CAP CA LO0ONF +80%-20% S0V VX SA105ELO4ZAA A EA
cé 104026 CAP CM $7HF +B0%-20% 50V AVX SR1TSE473%A A EA
ci 104026 CAP CM 47HF +80%-20% 50V AVX SR175E473ZA A EA
cy 104026 CAP CM 47HF +80%-20% 50¥ AVX SR17T5EA73ZA A BA -
c9 164026 CAP CM 47NF +80%-20% SOV AVX SR1TSE473LA A EA -
cio 104026 CAP CM 47NF +80%-20% 50V AV SR17T5E4T3IZA A EA
cl1 104026 CAP CH 4THF +80%-20% S0V AVX SR1TSE473%A A Ef
c12 104026 CAP CM 47HF +80%-20% 50V AVX SR1TSEATIZA A EA -
€13 104026 CAP CM 47NF +BO0%-20% 50V AVX SR175E473%A A EA
cl4 104026 CAP CM 4'/NF +BO%-20% 50V AVX SR175E4732A A EA -
c15 104026 CAP CM 47HF +BO%-20% 50V BVX SH175E4732A A BA -
Ul 280186 IC LIG PLIP PLOP JK X2 NATTONAL MMT4HCLO0 7 EA 1
u2 20141 IC DIG COUNTB SYNC BIN PL DN  SGS M74HC4103B1 LA 2
) 280141 1C DIG COUNTE SYMC BIN PL DN SGS M74HCA103B1 EA -
U4 280182 IC DIG FLLP FLO® D X2 HALONAL, TMACTAPC LA 1
us 280184 IC DIG HAND2 X4 NATIONAL MMTAHCOON EA 1
ug 260173 IC DIG BUFFE 35 RCA COTAHRTIET EA S
u7 200173 IC DIC GURFE 35 RCA COTAHCTIET EA -
ug 280173 IC DIG BUFFE 35 RCA CDT4HCI36 Y EA =
ug 260173 IC DIG BUFFG 38 RCA CD74HCTI67 EA
u10 280173 IC DIG BUFKE 3§ RCA CDTANHCTIET Ea -
U1l 260005 IC LIN KEG 5V 1A MOTOROLA MCTUOSCT EA 1
L1 370001 CHOKE RE 10UH SIGMA SC10/25 A EA 1
3 605208 SOCKET PCB 15-WAY D TYPE AMP HDP20 7451857 EA S
Jz2 605208 SOCKET PCB 15-WAY D TYPE AMP HDP20 745185-7 LA -
J3 605208 PCli 15-WAY D 'TYPE AME HDP20 745185-7 EA
J4 605208 SOCKET PCH 15-WAY D TYPE AMP 1IDP20 7451857 BA
J5 £05208 SOCKEI' PCB 15-WAY D I'YPE AMP HDP20 745185-7 EA
T 820007 PEST POINT TERMINAL MICROVAR 1YPE €30 EA ©
P2 620007 ‘' POINT TERMINAL MICROVAR TYPE C30 EA
3 620007 POTNT VERMINAL MICROVAR TYPE C30 EA -
119 420007 POINT TEIMINAL MICKOVAR TYPE €30 EA =
Py 620007 POINT TERMINAL MICROVAL PYPE C30 EA -
TP 620007 i\ POINT 'MERMLNAL MICHOVAR TYPE €30 EA =
07 620007 [EST POINT TERMINAL MICHOVAR PYPE €30 EA -




DRG NO: LP400923-1

REY: 2

PAGE NO: 2

e L

PARTS LIST 29-Apr-91

SESEAEESEE e ass

DESC: ASSY PCB DIGITAL 4910

e e

DATRON INSTRUMENTS LTD

-

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART WUMBER CLASS UM QUANTITY CHANGES
P8 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA =
¥l B00037 CRYSTAL OSC BMHz EUROQUARTEZ EQX0O-1100HC EA 1
FL1 390004 FILTER RPI SUPP CHASSIS MTG OXLEY DLT4/L/22000 EA 2
FL2 390004 FILTER RFI SUPP CHASSIS MTG OXLEY DL14 /L/22000 EA -
410440-A PCB DIGITAL 4910 SEE DRG EA 1
410443-1 PCB DIGITAL SCREEN 4910 SEE DRG EA 1
420098 LABEL SERIAL/ASSY No. RS COMPONENTS 554-793 EA 1
420112-1 LABEL S5D WARNING 12 X 12nm TEKNIS Ln1212 A Ea 1
450792-1 SCREEN ETCHED COPPER 4910 SEE DRG EA 1
512000 WIRE 7/.2 PTFE 1KY BLK BSG210 TYPE C AR 1
512222 WIRE 7/.2 PIFE 1KY HED BSG210 TYPE C AR 1
590001 SLEEVE NP 1.5 X 20MM BLK HELLERMANN H15% X 20MM BLK A 2
605051 HOUSING 4-WAY MOLEX 6471 SERIES 22-01-20 EA 1
605057 CRIMP TERMINAL GD PL MOLEX 08-56-0120 10 DRG EA 2
606037 GASEET RFI (15-WAY) AMP 747025-3 EA 5
611015 SCHEW M3 X 8 POZICSK SZP EA 10
612029-1 SYTANDOFF M3 X 12 SEE DRG EA 10
613029 WASHER M3 WAVY SS EA 2
630036 BEAD CERAMIC 18 SWG PARR ROYAL PORCELAIN Nol EA 2
630243 BEAD GLASS 2.4 X 0.81 X 1.8 MANSOL (PREFORMS) LT M53363B/3 En 28
500009 LOCKING COMPOUND LOCTITE 222 AR 1



(450834 )

(C450835 ) 2
400940
2 Gz Guem)
L
! 3
® " e
614016 % ' ,@% _
: -
/((;)\ : 1 2 : % 612026 1
@ : L © s W
TOP COVER BOTTOM COVER
511715 )" {'{;:1 — e e e ]
613029 )+
TOP COVER BOTTOM COVER

{ 611016 }

(—ﬁlf—)
i
|
|
|

PV E—ia

4910/4911

Tron
OUTPUT PCB ASSEMBLY T \ANAVETEK |

Drawing No. DA400881 Sheet 2 © Datron Instruments 1991

11.7-1



(630024)

58

FIT ONE GLASS BEAD PER LEAD ON :—

C104 , 105, 109 , 110, 112, 114, 201 , 208 ,
212 , 215, 218 ,/219 ;220 , 221 , 222,

223, 308 , 312, 315, 318 , 319, 320,
322 , 401 , 405 , 409 , 410 , 415 AND 416.

MOUNT C121 BETWEEN U102-2 & U102-6
OM SOLDER SIDE OF PCB
ta 6 5
0
-

U102

(618015 )= -

MOUNT THE FOLLOWING COMPONENTS
ON CARRIERS :— R134 , 139,
209,212,213, 216 , 217 , 2748,
309 , 312, 313, 316 , 317 , 318,
402 , 405 , 407 , 415, 416 , 418,
419 , 420 AND 427,

THE FOLLOWING COMPONENTS ARE
NOT FITTED :—

R432 , R436 , ES502 , E503 , ES04 ,
E505 , C219, C319, C321 AND C323.
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MATCHED FET PAIRS:—
A : Q205 & Q206
B : Q305 & Q306
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FIT ONE GLASS BEAD PER LEAD ON :—
C104 , 105, 108, 110, 112,
212, 215, 218 , 219, 220, 221, 222 ,
225 , 30B , 312 , 315, 318, 319, 320,
322 , 401 , 405 , 409 , 410 , 415 AND 416,

114, 201, 208 ,

MOUNT C121 BETWEEN U102-2 & U102~8
ON SOLDER SIDE OF PCB
"‘Q 6 5
v ulv
o
s, U102

T3 4104341

(618015 )=

MOUNT THE FOLLOWING COMPONENTS
ON CARRIERS :~ R134 , 139 ,
209 , 212, 213, 216 , 217, 218,
Joa , 312, 313, 316 , 37, 318,
402 , 405 , 407 , 415, 416 , 418 ,
419 , 420 AND 427,

THE FOLLOWING COMPONENTS ARE
NOT FITTED :—

R432 , R436 , E502 , E503 , E504 ,
E505 , €219, €319, C321 AND C323.
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R111 050124 RES MF 10K 1% .4W 100PPM NECHM LROZ204 A BA -
R112 050144 RES MF 470K 1% -w 100PPM WEOHM LROZ04 A -
113 050124 KES MF 10K 1% .4W 100PPM NEOHM LRO204 A En =
114 050112 RES MF 1KO L% .4W 100PPM NEOHM L0204 A BA -
H115 050096 RES MPF 47R 1% .4W L00PPM NEGHM LRO204 A eA -
R117 050089 RES MP 12R 1% .4W 100PPM HEOHM L0204 A LA 1
R118 050120 RES MP 4K7 1% .4W 100PPM MEOIHM LROZ04 A EA 6
R119 050112 RES MF 1KO 1% .4W 100PPM NEGHM LROZ04 A EA -
120 050096 HES MP 47R 1% .AW L00PPM NLEOIM Lit0z204 A EA =
R121 050120 RES MFP 4K7 1% .4W 100PPM NEOHM LRO204 A EA -
R122 050112 RES MF 1KO 1% .4W LOOPPM NECHM LRO204 A EA -
K123 050093 RES MF 27R 1% .4W 100PPM NECHM LROZ04 A EA 1
K124 050116 RIS MF 2K2 1% .4W LOOPPM NEUHM L0204 A £ )
R125 050112 RES MP 1KO 1% .4W 100PPM HEOHM LRO204 A EA =
K126 050096 HRES MF 47R 1% .4W 100PPM NEGHM LRO204 A kA -
R127 050101 RES MF 1200 1% .4W 100PPH NEOHM LRO204 A EA 4
R128 050101 RES MF L20R 1% .4W 100PPM NECHM LHO204 A EA -
K129 050101 RES MF 120R 1% .4W 100PPM NECHM LROZ04 A EA -
R130 050101 RES MF 120R 1% ,4W 100PPM HEOHM LROZ04 A EA -
R131 us0124 RES MF 10K 1% .4W 100PPM NEOHM LRO204 A EA -
R132 050131 RES MF 39K 1% .4W 100PPM MECGHM LROZ04 A EA -
R133 050131 RES MF 39K 1% .4W 100PPM NEOIHM LRO204 A EA -
R134 047154 RES MF 7M15 1% .12W 100BPM STEATTTE MK 2 A EA 2 -
R135 067501 RES CT 50K VERT M/T DECKMAN , BEX A EA 2
R136 050124 RES MF 10K 1% .4W 100PPM HEOHM LRO204 A EA =
w137 050131 RES MF 39K 1% .4W 100PPM NLEOIHM LIR0204 LA LA -
R138 067503 RES CT 50K VERT M/T LBECKMAN 68X A EA -
R139 047154 RES MP 7MLS 1% .12W L00PPM STEATIVE MK 2 A EA =
R201 050108 KES MP 470R 1% .4W 100°PM HEOHM L0204 A EA B
K202 050112 RES MF 1KO 1% .4W LOOFPM HEOIM LRO204 A EA =
R203 050108 RES MF 470R 1% ,4W 100PPM NEOHM LRO204 A LA =
R204 050112 RES MF 1KO 1% .4W 100PPM MEOHM LRO204 A Eh =
R205 050112 RES MP 1KO 1% .4W 100PPM NEOHM L0204 A EA ~
R206 050112 HES MF 1KO 1% .4W LOOPPM HEOHM LROZ04 A EA -
R207 050112 RES MF 1KO 1% 4" 1D0PPM NEOHM Lit0204 A EA =




DATHON [NSTRUMENTS LD  PARTS LIST 29-Apr-91  DESC: ASSY PCB OUTPUT 4910 DHG NO: Leaduuel-1 REV: 2 PACE NO: 2

DESIG PART NO DESCRIPTTON PRINC MANUF MANUF PAR'T NUMBER CLASS UM QUANTITY CHANGES
R2o0d 0B03z2 RES MF TUK7 .1% 1O0PPM VISHAY MANN ¥53C5 78K700 0.1% EA 2
R209 aiila3 RES MP 118K 1% ,12W 50PPM HOLSWORTHY 1nac A EA 2
R210 050112 RES MF 1KD 1% .4W 100PPM HECHM LRO204 A EA =
R211 050112 RES MF 180 1% ,4W 10UPPM HEOHM LRO204 i EA =
212 012672 RES MP 26K7 1% ,12W 50PPM HOLSWORTHY HBC A BA 2
R213 011182 RES MF l1K& 1% ,12W 50PPM HOLSWORTHY HEC A EA &
Ri14 650112 RES ME 1RO 1% .4W 100PPM HEOHM LROZ204 A BA =
R215 Q56112 RES MF 1KD 1% .4W 100PPM HEQIM LEO204 A BA =
R21G 014532 RES MF 43K3 1% ,12W SOPPM HOLSWORTHY HBC A EA 2
R217 019531 RES MF 9K53 1% .12W S50PPM HOLSWORTHY HBC A Ea 2
ft218 011402 RIES MF 14KO 1% .12W 50PPM HOLSHORTHY HBC A EA -2
it219 050128 RES ME 22K 1% .4W 10UPPM NECHM LROZ204 A EA 2
Iiuvl 050108 HES MP 470R 1% .4W 100PPM NECHM LRO204 A EA =
R303 050108 RES MP 470R 1% .4W 100PPM NEOHM LRO204 A EA =
[{ETVE] 0501012 RES MF 1KO 1% .4W 100PPM HEOHM Liozo0q 0 EA -
W35 050112 HES MF 1KO 1% .4W 100PPM HEOHM L0204 A EA ==
HI0G a50112 RES MF 1KD 1% .4W 100PPM NEOHM LRO204 A EA -
R3O7 050112 RES MF 1KO 1% AW 100PPM NEOHM TROZ04 A BA =
Ri0E 080032 RES MF TUR7 .1% 10PPM VISIIAY MANN V5305 T8K700 0.1% BA ~
R309 011183 RES MF 118K 1% .12W 50PPH HOLSWORTHY HoC A L =
R3L10 030112 RES MF 1KD 1% .4W LO00PPM NEOHM LRO204 A EBA =
A3l 050112 RES MF 1KO 1% .4W LUUPPM HEOHM LROZ204 A EA -
R312 012672 RES MF 2GK7 1w .12W 50PPM HOLYWORTHY Hac A Eh -
R3L3 011182 RES MF 11K6 1% .12W S0PPM HOLSHORTHY HBC A EA -
R314 050112 RES MF 1K0 1% .4W 100PPM NEOHM LRO204 A EA -
RI15 050112 RES MF 1K0 1% ,4W 100PPM NEOHM LROZ04 A EA = -
K36 014532 RES MFP 45K3 1% .12W S5UPPM NOLSWORTHY nac A EA -
R3ILT 019531 RES MWF SK53 1% .12W S0PPM HOLSWORTHY HBC A EA =
H3lE 011402 RES MF 14K0 1% .12W S0PPM HOLSWORTHY HBC A EA =
K319 050128 RES WP 22K 1% .4W 100PPM HEOHM LRO204 A EA -
R401 011504 RES MF 1M50 1% .12W 100PPM HOLSWORTHY HEBC M EA 1
402 0al@24 HES MF 1MB2 1% .12W 100PPM HOLSWORTHY Hac A EA 1
k403 050146 RES MF 680K 1% .4W 100PPM NECHM LROZ04 EA 1
404 050131 AES MFP 39K 1% .4W 100PPM NEOHM L0204 A EBA -
R405 014991 RES MF 4K99 1% .12W 50PPM HOLSWORTHY HUC A EA 2
R406 050034 RES MF B25R 1% .1W 15PPM HOLSWORTHY H1G N EA 1
wao7 013921 RES MF 3K92 1% .12W 5UPPM HOLSWORTHY HOC A BA 2
408 Q50120 RES MP 4K7 1% .4W 100PPM NEOHM LRUZ04 A EA =
H409 050120 HES MF 4K7 1% .4W 100PPM NLOHM L0204 A EA -
R410 050132 RES MF 47K 1% .4W 100PPM NEOHM Lit0204 A EA 2
H4l1l 050112 RES MF 1KO 1% .4W 100PPM HEOIIM Lito204 A EA -
/412 050096 RES MF 4TR 1% .4W 10UPPM NEOHM LRO204 A EA -
R413 050108 RES MP 470R 1% ,4W 100PEM MEOHM LRO204% A EA -
Rald 050148 RES MF 1MO 1% .4W 100PPM HEOHM L0204 EA -
#4153 0410u5 RES MF 10MO 1% .12W LOOPPM STEATITE { A EA 2
DATRLH INSTRUMENTS LTD PalCLS LIST 29-Apr-91 DESC: ASSY PCB OUTPUT 4910 DRG NO: LP4000B1-1 REY: 2 PACE NO: 3
DESIG PART HO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
kdlo 041305 RES MF 13M0 1% .12W 150PPM MEPCO 5053YL A EA 1
k417 050131 RES MF 35K 1% .4 100PPM HECHM LRO204 A EA =
H4ld 014991 RES MF 4K99 1% .12W SOPPM HOLSWORTHY HBC A FA =
R4al9 013921 RES MF 3K92 1% ,12W S0PPH HOLSWORTHY HBC A EA =
R42d 015628 RES MF S6R2 1% .12W 50PPM HOLSWORTIY HBC A EA 1
R421 D50120 RES MF 4K7 1% .4W 100PPM NECHM L0204 A EA -
R422 050120 RES MF 4K7 11 .4W 100PPM NEOIM L0204 A EA =
R42Z3 050132 KRES MF 47K 1% .d4W 100PPM HEOHM LRO204 A EA =
R424 059112 KES MF 1KO 1% .4W 100PPM NEOHM Lir0204 A EA -
KAZS5 Us0096 RES MF 47R 1% .4W 100PPM NECHM L0204 A EA =
426 050108 RES MF 470R 1% .4W 100PPM HEOHM LRO204 A EA =
427 041005 RES M 10M0 1% . 126 100PEM STENIITE MK2 A EA -
ERT 650112 RES MF 1KO 1% .4W 100PPM HEOHM LROZO4 A BA -
®431 050112 RES MP 1K0 1% .4W 100PPM NEOHM LRO204 A EA =
R432  0U00ON NOT FITTED EA 10
433 050124 RES MF 10K 1% .4W 100PPM NEOHM LROZ04 A BA =
R434 050136 KES MF 100K 1% .4W 100PPM HECGHM LROZ04 A EA 2
R435  05¢13% AES MP 100K 1% . 4W 100PPM NEOHM LRO204 A EA =
R4IG GoGouN HOT FITYTED EA -
W501 090096 RES NIWK IM X B 2% BECKMAN LO9-15-R1M A EA 4
R502 050112 RES MF 1KO 1% .4W 100PBM NEC| M Lit0204 4 BA -
15062 030096 RES NIWK IM X B 2% BECKMAN LO9-15-R1M A EA -
H5U4 050108 RES MP 470R 1% .4W 100PPM NECHM L0204 A Ea =
R505 090105 RES PACK 100R X 4 2% BECKMAN LOB-35-R100 A EA 1
R506 090096 HES HTWK IM X B 2% BECKMAN LO9-15-1¢1M A EA -
K507 050096 RES NIWE 1M X B 2% BECKMAN LO9-15-R1M A EA =
R508 050108 RES MF 470R 1% .4W 100PEM NEOHM L0204 A EA -
€101 110042 CAP PE 100NF 20% 63V WIMA MES2 EA L0
c102 110041 CAP PE 10NF 20% 100V WIMA PRS2 EA 5
c103 110042 CAP PE 100NF 20% 63V WIMA MES2 BA =
Clu4 1040626 CAP M 47NF +00%-20% 50V AYX SR17TSE4T3ILA A Ea 27
cl05 104026 CAP CM ATNF +80%-20% 50V AYX SR1TSE4TIZA A BA =
Cl06 110042 CAP PE 10UNF 20% 63V WIMA MKS2 EA -
cio7 110041 CAP PE lONF 20% 100V WIMA a FK52 EA -
Clog 110042 CAP PE 100NF 20% 63V WIMA MKS2 EA - 5
Clu% 104026 CAP CM 47NF +B0%-20% 50V AVX SR17SE4732A A EA -
c110 104026 CAP CM 47HF +BO%-20% 50V AVX SR1VSE473RA A EA =
€111 100471 CAP CP 470PF 10% 100V PIILIPS 2222 630 15471 EA
Cli2 104026 CAP CHM 47NI" +80%-20% 50V AVX SR175E473ZA A EA -
Cli3 15002v CAP DT 10UF 20% 25Y AYX TAPLOM25F A EA 2
Cl14 104026 CAP CM 47INF +BO0%-20% 50V AYX SR17SE4732A A EA -
C115 110050 CAP PE 22NF 10% 63V WIMA MKS4 EA 1
Cllo 110035 CAP PE 220NF 20% 63V W IMA MKS52 EA 2
Cl1? 150020 CAP DT 10UF 20% 25Y AVX TAPLOM25F A EA -
Cclls 110035 CAP PE Z20HF 20% 63V WIMA MKS2 EA -
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Cl1y 110041 CAP PE 10NF 20% 100Y WIMA Fr52 EA -
ci2u 110030 CAP PE 1NF 20% 100V WIMA PKS2 BA 5
<12l La0330 CAP CP 33PF 2% 100V PHILLPS 2222 GO3 34339 EA 1
c201 104026 CAP CM 47HF +BO%-20% 50V AVKE SH1T5E473EA A BA =
c2u2 110041 CAP PE 10NF 20% 100¥ HIMA PRS2 EA -
C2us 110030 CAP PE INF 20% 100V WIMA FKS2 BA, =
204 1ioudo CAP PE INF 20% 100V WIMA RS2 EA -
C2u3 120019 CAP PC 1UF 10% 63V ASHCROFYT M2B102010 a4
C206 120019 CAP PC 1UF 1l0% 63V ASIHCROF M2B10201B BA -
c20% 100270 CADP CP 27PF 2% 100V PHILIES 2222 LU 34279 EA 4
C2uy 10402c CAP CM 47NF - 0% -20% 507 AVX SRYTSEATINA f EA -
CEus 110udu CAP PE 1UM 20% 5Suv WIMA MESZ 1UP 20% 50V A EA 11
210 110046 CAP PE 1UP 20% 50V WIMA MKS2 1Ul 20% 50V A EA -
c211 140270 CAR CP 27PF 2% 100V PHILIPFS 2222 GBI 34279 EA -
CZl12 104026 CAP CM ATNE +B0%-204 50V AVX HR175E47I%A A EA -~
c213 110046 CAP PE 1UF 20% 50V W IMA MRS2 1UF 20% S0V A Ba -
C214 1100486 CAP PE 1UF 20% 50V WiMA MKS2 1UF 20% 50¥ A BA -
C215 1454626 CAIP CM A7NF +00%-20% 50V AVX SRI/S5KETILA & EA =
€216 110046 CAP PE 1UP 20% 50V WIMA MKS2 1UF 20% 50V A EA -
c217 140086 CAP PP 10NF 5% 63V W EbLA PRE2 EA 2
€218 104026 CAP CM 47HF +B0%-20% S0V aAvX SR1TSE4T32A A EA -
ci19 GUOooN NOT FLTTED EA -
C220 104026 CAPR CM A7HF +BO¥-20% 50V AYX SR1TS5E4T3ZA A Eh =
c221 1040286 CARP CM 47HF +BOY-20% 50V AVX SR17SE4T73ZA A EA -
222 104026 CAP CM 4781 +BUN-20% SOV AVX SR1TSE473ZA A EA -
€223 104026 CAP CM 47HE +B0%-20% SOV AVK SR1TSE4TILA A EA =
e 110041 CAP PE 1ONF 20t 100V WIMA FKS2 EA -
Clud 110030 CAL PLE INFP 20% 100V WLMA FK52 EA -
304 110030 CAP P INF 20% 100¥ WIMA FRS52 EA =
€305 120019 CAP PC 1UF 10% 63V ASHCROFT M20102018 EA -
C306 120019 CAP PC 1UP 10% 63Y ASHCHOFT M2Bl02018 EA -
¢in? 160270 CAP CP 27PF 2% 100V PHILIPS 2222 6083 34298 BEA -
Q308 104026 CAP CM 47NF +40%-20% S0V AVX SR1T5E473%A A EA -
cing 110046 CaAP PE 1UF 20% 50V WIMA . MKS2 1UF 20% 50V & EA -
Clio 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA -
€311 100270 CAP CP 2VPF 2% 1060V PHILIES 2222 603 34279 EA -
€412 104026 CAP CM ATNF +0U%-20% 50V AYX SR175K4 7324 A BA —
€313 110046 CAP PE 1UF 204 50V WIMA MK52 1UF 20% 50V & EA -
€114 110046 CAP PE 1UP 20% 50V WIMA MKS2 1UF 20% 50V A EA -
C315 104026 CAR CH 47NF +00%-20% 50V AVX SR1TSEAT3%A A EA -
C3l6 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% S0V & KA =
€17 lavuue CAP PP 10N 5% 63V WIMA FRIP2 EA: =
CilY 104024 CAP CM ATHE rDOY-20% 50V AVE SRLTHEATIVA fi} EA =
c319 0000uUN WO PITTED A
320 104026 CAP CHM 47NF +80%-20% 50V AVX SR175E473ZA A EA =
DATRON [HSTRUMENTS LTD PARTS LIST 29-Apr-91 DESC: ASSY PCB OUTPUT 4910 DRG HO: LP400BB1-) REV: 2 PAGE HNO: g
DES1S  PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
€321 GOOUON HOT PITTED BA =
cazz 104028 CAP CM ATHF :+BOR-20% 50V AVX SRITSEATIZA A EA =
€423 UO0oaN NOT FITTED Eb =
Chul 1040286 CAP M 47NF +HO0%-Z20% 50V AVX SR175E4732A A E4 =
C402 11002G CAP PE 47HF 20% B3V WIMA MKS2 EA 3
€403 110020 CAP? PE 47NF 20% 63V WIMA MES2 L
Ca04 Ligu20 CAP PE 4[NNI 20% 63V HWIMA MESZ LA -
C405 1040206 CAF CM 47Nl v80%-20% 50V AVY SR175E4732A A EA -
C4U6 110042 CAP PE 1OUNI 20% 63¥ WIMA MKS2 EA -
¢407 110042 CAP PE 100MF 201 63V WIMA MKS2 EA -
C403 110042 CAP PE 100NF 20% 63Y WITMA MKS52 BA =
C405 104026 CAP CM 47NF +BU%-20% 50V AV SRLITSE4T73ZA A EA. =
C410 104026 CAP CM 47NF +B0%-20% 50V AVY SR175E47324 M EA -
CALL 11004¢& CAP PE 1UP 20% 50V WIMA MES2 1UF 20% 50V & EA -
C4i2 110042 CAP PE 100NF 20% 63V WIMA MKS2 EA =
Cal3 110042 CAP PE 1GONF 20w 63V WIMA MES2 EAh =
Cald 110042 CAP PE 100NF 20% 63V WIMA MKS§2 EA -
Cals 10402¢ CAP CHM ATHNF +00%-20% 50V AVE SR1TSESTI8A A a =
Cile 104026 CAP CM 47THF +LUE-20% S0V AVX SR1TSE4T3ZA A EA -
€501 loo221 CAP CP 220PF 2% 100V PHILIPS 2222 683 58221 EA 1
C50% 150002 CAP DT 10UF 20% 16V AYE TAP1OM16F A EA 1
csul 1G4067 CAP CA 100N +EO%-20% S0V AYE SAL0SELQ4ZAN A EA 8
€504 104067 CAP CA 100NF +BUY~-20% S0V AVE SRL1OSELD4ZAA A BA =
€505 1u4067 CAP CA 100NF +B0%-20% 50V AVX SALOSEL04ZAA A EA -
cs506 104067 CAP CA 100NF +80%-20% 50V AYX SA105E104ZAA A EX =
€507 104067 CAP CA 100N +B0%-20% S0V AYX SALOSELO44AA A EA -
508 104067 CAP CA 100NF +80%-29% S0V AVX SAL05ELO42AA A EA -
c509 104067 CAP CA 100NF +80%-20% S50V AYX SA105E104ZAA A EA =~
C510 104067 CAP CA 100NF +BO%-20% 50V AYE SA105E1042ZAA A EA -
D101 210047 DIODE ZN 1Y7 400mW PHILIPS BLXTYC4YT A EA 5
D102 210047 DIODE ZN 4Y7 400mwW PHILIPS BEXYOC4VT A EA =
D103 210047 DIODE 4N 4V¥7 400mw PHILIPS BZXT9C4V7 A BA -
N1o4 200001 DLODE GP 7SmA 75V FAIRCHILD INa148 LA 9
D105 200001 DIODE GP 75mA 75V FAIRCHILD 1N4148 EA -
Glo6 200001 DIODE GP 7%mA 75V FAIRCHILD 1N4Ll4 LBA =
nio7 213022 DIODE TS 10V 5/500W UNITRODE T¥sS510 EA 1
0108 200001 DIODE GP 75mA 75V PAIRCHILD IN4148 EA -
[AUT] 210043 DIODE YN 4¥3 400mW PHILIPS BZX79C4Y3 A EA 1
olio 200001 DIODE GP 75mA 73V FAIRCHILD 1M41486 EA —
D111 200001 DIODE GP 75mA 75V FAIRCHILD 1N1148 A -
D114 200001 DIODE GP 75mA 75V FAIRCHILD in4148 EA =
0115 200001 DIUDE GP 75mA 73Y FAIRCHILD IN4148 EA -
116 214014 DIODE ZN 1¥22 100PPM TELEDYNE 9491B6J A EA 2
D17 214014 DIODE ¥H 1Y22 10UPEM TELEDYNE 949187 A EA -
0201 260005 DIODE SB 200mA 30V PHIL1PS BATEHS EA 9
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D202
D203
D204
D301
D302

D303
D304
a0l
D402
0403

0404
D405
D501
Q101
0102

Q104
Q105
Q201
Q02
Q203

Q204
Q205
Q206

Q208
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200005
200005
200005
400005
200005

200005
200005
210047
213006
210047

213006
200001
200005
240001
240001

240001
240001
230039
230038
230039

230039
239087-1
239087-1
230086
230082

230031
230031
230039
230038
230039

230039
239087-1
239087-1
220086
230082

230031
230031
240001
240001
260082

260065
260082
260065
260025
260033

PARTS L.

DESCRIPTION

DIODE
DIODE
DIOLE
DIODE
DICDE

DIODE
DICDE

THAN
TRAN
TRAN
AN
TRAN

TRAN
TRAN
TRAN
TRAN
‘TRAN

TRAN
‘TRAN
TIAN

TRAN
THAN

TRAN
TRAN
TRAN
TRAN
Ic

Ic
ic
ic
IC
Iic

JFPET
JFET
JFEL
MOSFET P-CHAN
MOSFET N-CHAN

JPET
JPET
JPET
JFET
JPET

JFET
JPET SEL
JEET Sl

5i 200mA
S50 200mA
5B 200mn
S8 200mA
SB 200mA

SH 200mA
58 200mA
ZN Y7 4
TS 5Y¥ 5/
LN 4Y7 4

TS 5V 5/
E GP 75mA
SB 200mA

NEN

JFEY
JEET
JFPET

SET
SElL

IsT

29-Apr-91

Asnms enmE

3oV
oy
30V
3oy
oy

Jov
iov
D0mwW
S00W
00mw
S00W

15v
3oy

P CHAN
M-CHAN
P CHAN

P CHAN

J106 X 2
J106 X 2
GOV
GOy

N-CHAN DUAL
N-CHAN DUAL
P CHAN
H=CHAN
P CHAN

B CHAN

J106 X 2
J106 X 2

MOSFLT P-CHAN 60V
MOSFET N-CHAN 60V

JFET N-CHAN DUAL
JPET N-CHAN DUAL
NN
HPH

LIN

LIN
LIN
LIN
LIN
LIN

INSTRUMENTS LTD

EABamEEE .

PART NO

220027
280182
200185
200185
260057

260057
260107
280182
280185
2H0185

260057
260057
260107
220041
280190

200088
260082
260065
260082
260085

280141
280141
280182
280166
280188

2y0188
280141
280141
310002-2
310002-2

310002-2
310002-2
370001
370001
604111

604106
604113
604085
612026-1
QO0000N

00000N
00000N
00000N
620007
620007

OF AMP

OP AMP
op AMP
OP AMP
OF AMP
REG 5Y

CHOPPER

CHOPPER

LA

PARTS LIST 29-Apr-91

EmEn .

DESCRIPTION

DESC: ASSY PCB OUTPUT 43910

R

PRINC MANUP

PHILIPS
PHIL1PS
PHILIPS
PHILLIPS
PHILIPS

PHILIPS
PHILIPS
PHI1LIPS
UNITRODE
PHILIPS

UNITRODE
FAIRCHILD
PHILIPS
MOTOROLA
HOTOROLA

MOTOROLA
MOTOROLA
SILICON1X
SILICONIX
SILICONIX

SILICONIX
DATRON
DATRON
FERRANTT
SILICONIX

SILICONIX
SILICONIX

SILICONIX -

SILICORIX
SILICONIX

SILICONIX
LATRON
DATRON
FERRANYL
SILICONLX

SILICONIX
SILICONIX
MO'TOROLA
MOTOROLA
LINEAR TECHNOLOGY

PMI
LINEAR TECHROLOGY
PMI

NATIONAL
MOTOROLA

DESC: ASSY PCD OUTPUT 4910

OP1O I50L HIGH CMR

1C DIG PLIP FLOP D X2

IC DIC INV MOSKET DRIVER X2
IC DIG INY MOSPET DRIVER X2
IC LIN OP AMP

I1C LIN OP AMP

IC LIN OF AMP

1C DIG FLIP PLOP D X2

IC DIG INY MOSFET DRIVER X2
IC DIG INY MOSFET DRIVER X2
IC LIN OF AMP

IC LIN OP AMP

1C LIN OF AMP

OP1O ISOL 3RV DUAL

IC DIG SWITCH ANALOG 2HO 2NC
IC LIN OP AMP DUAL PREC

IC LIN OP AMP CHOPPER

IC LIN OP AMP

IC LIN OP AMP CHOPPER

1C LIN OP AMP

IC DIG COUNTB SYNC BIN PL DN
IC DIG COUNTB SYNC BIN PL DN
IC DIG PLIP FLOP D X2

IC DIG NAND2Z X4

IC DIG NANDZ X4

IC DIG NANDZ X4

IC DIG COUNTS SYNC BIN PL DN
IC DIC COUNTS SYNC BIN PL DN
'TRANSF PULSE

THANSF PULSE

TRANSI PULSE

TRANSF PULSE

CHOKE RF 10UH
CHOKE RF 10UH
PLUG 15-WAY PCB 10.3 D TYPE

PLUG PCB 22-WAY

PLUG PCB 1U-WAY

PLUG PCB 2-WAY
STANDOFF M3 X 6
NOT FITTED

NOT FITTED
NOT FITTED
NOT FLTYED
TEST POINT 'IERMINAL
TEST POINT TERMINAL

1
1

SIL
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DATRON INSTRUMENTS LID PARTS LIST 29-Apr-91 DESC: ASSY PCB OUTPUT 4910 DRG WO: LP400BB1-1 REV: 2 PAGE NO: ]

e ey Ny AN RS EEETSS eSS SRR SHSMSMALSEAN SRS EeEsRsSEEe  EAAREEESCsEe

SSESssCaes sussamsSem

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CIIANGES
TP201 620007 TEST POINY TERMIHAL MICROYAR TYPE C30 EA -
TP3IO1 620007 TEST POINT TERMINAL MICROYAR TYPE C30 BA =
5501 TOOULIE SWITCH 16 POS ROTARY DIP OMRON ABCR-16R EA 5
5502 700118 SWITCH 16 POS HOTARY DIP OMRON AGCR-16R EA -
5503 700118 SWITCH 16 POS ROTARY DIP OMRON AGCR-16R EA -
5504 Jool18 SWITCH 16 POS ROTARY DIP OMRON ABCR-1601 EA -
5505 700118 SWITCH 16 POS ROTAKY DIP OMRON AGCR-16R EA -
400940-1 ASSY PCB COUNTER PLUG IN 4910 DAYRON SEE DRG EA 1
410434-1 PCB QUTPUT 4910 SEE DRG EA 1
420098 LABEL SERIAL/ASSY HNo. RS COMPONENTS 554-793 EA 1
420112-1  LABEL 55D WARNING 12 X 12mm PEKNIS LN1212 A EA 1
450741-3  SCREEN WALL 4MMz LOWER 4910 SER DRG EA 1
450794-2 SCHREEN WALL 4MHz UPPER 4910 SEE DRG EA 1
450824-1 SCREEN WALL 601z UPPENR CUPUT SEE DRG BA 1
450825-1 SCREEN WALL &60Hz LOWER oUPUT SEE DRG EA 1
450834-4 SCREEN CASKLET 60Hz QUTPUT 4910 SEE DRG EA 2
450835-A SCREEN COVER OUPUT 4910 SEE DRG A 2
450836-A SCREEN GASKET 4MHz OUTPUT 4910 SEE DRG EA 2
540006 WIRE 1/.4 PTFE 250V BLK BSG210 TYPE A AR 1
611016 SCREW M3 X B POZIPAN SZP EA 5
611096 SCREW M2.5 X 12 POZIPAN SZP EA 2
611115 SCREW M3 X 25 POLZIPAN SiP EA 4
612026=1  STANDOFF M3 X 6 SEE DRG BA -
613029 WASHER M3 WAVY S5 EA 7
613047 WASHER M2.5 WAVY 55 EA 2
614016-1 SPACER M3 X 14 CLEAR SEE DRG EA 4
615002 NUT FULL M3 SZP EA 2
615006 NUT FULL M2.5 S%P EA 2
618015 COMPONENT CARRIER JERMYN J22-4019 ER 23
630024 BEAD CERAMIC 16 5WG PARK ROYAL PONCELAIN No2 EA 6
630112 PCB EJECTOR BLACK RICHCO CBE EA 2
630243 DEAD GLASS 2.4 X 0.81 X 1.8 MANSOL (PREFORMS) LT MS363B/3 EA 58
ST101 999065 STAR-POINT 08 NOT FITTED EA 1
5T102 959045 STAR-POINT 04 NOT FITTED - EA 1

End
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DESIG  PART NO DESCRIPTION PRINC MANUF MANUF PAHT NUMDER CLASS UM QUANTITY CHANGES
R1ul 050148 RES MP 1MO 1% .4W 100PPM HI2OHM L0204 Ep 9
1102 050144 RES MF 1MO 1% .41W 100PPM HE0HM LRO204 Ep ~
R103 050148 RES MP IM0 1% .4W 100PPM NEOHM LRO204 EA =
R104 050148 RES MF 1MO 1% .4W 100PPM NEOHM LROZ204 EA =
R105 050148 RES MF 1M0 1% .4W L00PPM NEGHM LRUZ04 EA =
R106G 050148 RES MF 1M0O 1% ,4W 100PPM HECHM LRO204 EA
R107 050148 RES MF 1MO 1% .4W 100PPM HEOHM LROZ04 LA -
Rlud 050148 RES MF 1MO0 1% .4W 100PPM NEGHM LRO204 EA =
R10Y 050148 RES MF IMO 1% .4W 100PPM NEDHM LRO204 EA -
¢101 156002 CAP DT 10UF 20% 16V AVX TAP1OMIGK A EA 1
cloz 104067 CAP CA 100NF rB0%-20% S0V AVX SALOSELO4ZAM A EA 5
Cluld 104067 CAP CA 100N +BO%-204 SuY AYX SA10S9E1045AA A Ea -
Cia4 104067 CAP CA 100NF +BO%-20% S0V AYX SALOSE104 LAA A EA -
Clo3 lu4067 CAP CA 100NF +80%-20% S0V AVX SAL105E1042AA A EA -
€106 104067 CAP CA 100NF +80%-20% S0V AVE SALOSE1042A0 A EA -
Uil 240141 I1C DIG COUNTE SYNC BIN PL DN 565 MT4HC41031] BA 4
ulo2 280141 1C DIG COUNTB SYNC BIN PL DN suS M74HC110381 EAh -
wiosd 280182 1C DIG FLIP FLOP D X2 HAT IONAL T4ACTAPC Ea 3
ulu4 240102 IC DIG FLIF FLOP D X2 HATIONAL TA4ACT4PC EA -
U105 280141 IC DIG COUNTE SYNC BIN PL DN 5GS5 M74HC4103B1 EA -
U10d 280141 IC DIG COUNTE SYNC BIN PL DN 5G5 M74HC4103B1 FA =
ulo? 280182 IC DIG PLIP PLOP D X2 NATIONAL T4ACT4PC EA -
L] GUS124 SOCKET PCB 10-WAY SIL AUGAT 510-AG91D-10 EA 1}
E101 QO00ON HOY PIII'ED 2 |
5101 700132 SWITCH 1PST X 6 DIL LOW PHO IMG/OMRON AGD-6100 EA 1
410448-B PCB OUTPUT COUNTER 4910 SEE DRG EA 1

End
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HLOL 050131 RES MP 39K 1% .4W 100PEM MEOHM Lio2u4 A En T
B1G2 050148 RES MF 1MO 1% .AW 100PPM NECGHM LROZ04 EAn 3
®103 050124 RES MF 10K 1% .4W 100PPM MIECHM L0204 A EA
R104 050144 RES M 470K 1% .4W 1008PM NEOIM LRD204 Eh 2
RLUS 050124 RES MF 10K 1% .4W LOOMEM HEOIM LRO204 A LA -
R106 050112 RES MF 1KO 1% .4W L0O0OPPM HEOIM L0204 A 125 20
R107 050096 RES MF 47K 1% .4W 100PPM NEOHM LILD204 A EA &
RiUB 050112 RES MP 1KO 1% .44 100PPM NEOHM L0204 A LA -
1104 050131 RES MP 39K 1% . 4W 100PPM HEOHM LRO204 A B &
R110 050148 HES MF 1MO 1% .4W L00PPH NECHM LRO204 LA -
R111 050124 RES MF 10K 1% .4W 100PPM NECHM LROZ204 A BA -
R112 050144 RES MF 470K 1% -w 100PPM WEOHM LROZ04 A -
113 050124 KES MF 10K 1% .4W 100PPM NEOHM LRO204 A En =
114 050112 RES MF 1KO L% .4W 100PPM NEOHM L0204 A BA -
H115 050096 RES MPF 47R 1% .4W L00PPM NEGHM LRO204 A eA -
R117 050089 RES MP 12R 1% .4W 100PPM HEOHM L0204 A LA 1
R118 050120 RES MP 4K7 1% .4W 100PPM MEOIHM LROZ04 A EA 6
R119 050112 RES MF 1KO 1% .4W 100PPM NEGHM LROZ04 A EA -
120 050096 HES MP 47R 1% .AW L00PPM NLEOIM Lit0z204 A EA =
R121 050120 RES MFP 4K7 1% .4W 100PPM NEOHM LRO204 A EA -
R122 050112 RES MF 1KO 1% .4W LOOPPM NECHM LRO204 A EA -
K123 050093 RES MF 27R 1% .4W 100PPM NECHM LROZ04 A EA 1
K124 050116 RIS MF 2K2 1% .4W LOOPPM NEUHM L0204 A £ )
R125 050112 RES MP 1KO 1% .4W 100PPM HEOHM LRO204 A EA =
K126 050096 HRES MF 47R 1% .4W 100PPM NEGHM LRO204 A kA -
R127 050101 RES MF 1200 1% .4W 100PPH NEOHM LRO204 A EA 4
R128 050101 RES MF L20R 1% .4W 100PPM NECHM LHO204 A EA -
K129 050101 RES MF 120R 1% .4W 100PPM NECHM LROZ04 A EA -
R130 050101 RES MF 120R 1% ,4W 100PPM HEOHM LROZ04 A EA -
R131 us0124 RES MF 10K 1% .4W 100PPM NEOHM LRO204 A EA -
R132 050131 RES MF 39K 1% .4W 100PPM MECGHM LROZ04 A EA -
R133 050131 RES MF 39K 1% .4W 100PPM NEOIHM LRO204 A EA -
R134 047154 RES MF 7M15 1% .12W 100BPM STEATTTE MK 2 A EA 2 -
R135 067501 RES CT 50K VERT M/T DECKMAN , BEX A EA 2
R136 050124 RES MF 10K 1% .4W 100PPM HEOHM LRO204 A EA =
w137 050131 RES MF 39K 1% .4W 100PPM NLEOIHM LIR0204 LA LA -
R138 067503 RES CT 50K VERT M/T LBECKMAN 68X A EA -
R139 047154 RES MP 7MLS 1% .12W L00PPM STEATIVE MK 2 A EA =
R201 050108 KES MP 470R 1% .4W 100°PM HEOHM L0204 A EA B
K202 050112 RES MF 1KO 1% .4W LOOFPM HEOIM LRO204 A EA =
R203 050108 RES MF 470R 1% ,4W 100PPM NEOHM LRO204 A LA =
R204 050112 RES MF 1KO 1% .4W 100PPM MEOHM LRO204 A Eh =
R205 050112 RES MP 1KO 1% .4W 100PPM NEOHM L0204 A EA ~
R206 050112 HES MF 1KO 1% .4W LOOPPM HEOHM LROZ04 A EA -
R207 050112 RES MF 1KO 1% 4" 1D0PPM NEOHM Lit0204 A EA =




DATHON [NSTRUMENTS LD  PARTS LIST 29-Apr-91  DESC: ASSY PCB OUTPUT 4910 DHG NO: Leaduuel-1 REV: 2 PACE NO: 2

DESIG PART NO DESCRIPTTON PRINC MANUF MANUF PAR'T NUMBER CLASS UM QUANTITY CHANGES
R2o0d 0B03z2 RES MF TUK7 .1% 1O0PPM VISHAY MANN ¥53C5 78K700 0.1% EA 2
R209 aiila3 RES MP 118K 1% ,12W 50PPM HOLSWORTHY 1nac A EA 2
R210 050112 RES MF 1KD 1% .4W 100PPM HECHM LRO204 A EA =
R211 050112 RES MF 180 1% ,4W 10UPPM HEOHM LRO204 i EA =
212 012672 RES MP 26K7 1% ,12W 50PPM HOLSWORTHY HBC A BA 2
R213 011182 RES MF l1K& 1% ,12W 50PPM HOLSWORTHY HEC A EA &
Ri14 650112 RES ME 1RO 1% .4W 100PPM HEOHM LROZ204 A BA =
R215 Q56112 RES MF 1KD 1% .4W 100PPM HEQIM LEO204 A BA =
R21G 014532 RES MF 43K3 1% ,12W SOPPM HOLSWORTHY HBC A EA 2
R217 019531 RES MF 9K53 1% .12W S50PPM HOLSWORTHY HBC A Ea 2
ft218 011402 RIES MF 14KO 1% .12W 50PPM HOLSHORTHY HBC A EA -2
it219 050128 RES ME 22K 1% .4W 10UPPM NECHM LROZ204 A EA 2
Iiuvl 050108 HES MP 470R 1% .4W 100PPM NECHM LRO204 A EA =
R303 050108 RES MP 470R 1% .4W 100PPM NEOHM LRO204 A EA =
[{ETVE] 0501012 RES MF 1KO 1% .4W 100PPM HEOHM Liozo0q 0 EA -
W35 050112 HES MF 1KO 1% .4W 100PPM HEOHM L0204 A EA ==
HI0G a50112 RES MF 1KD 1% .4W 100PPM NEOHM LRO204 A EA -
R3O7 050112 RES MF 1KO 1% AW 100PPM NEOHM TROZ04 A BA =
Ri0E 080032 RES MF TUR7 .1% 10PPM VISIIAY MANN V5305 T8K700 0.1% BA ~
R309 011183 RES MF 118K 1% .12W 50PPH HOLSWORTHY HoC A L =
R3L10 030112 RES MF 1KD 1% .4W LO00PPM NEOHM LRO204 A EBA =
A3l 050112 RES MF 1KO 1% .4W LUUPPM HEOHM LROZ204 A EA -
R312 012672 RES MF 2GK7 1w .12W 50PPM HOLYWORTHY Hac A Eh -
R3L3 011182 RES MF 11K6 1% .12W S0PPM HOLSHORTHY HBC A EA -
R314 050112 RES MF 1K0 1% .4W 100PPM NEOHM LRO204 A EA -
RI15 050112 RES MF 1K0 1% ,4W 100PPM NEOHM LROZ04 A EA = -
K36 014532 RES MFP 45K3 1% .12W S5UPPM NOLSWORTHY nac A EA -
R3ILT 019531 RES MWF SK53 1% .12W S0PPM HOLSWORTHY HBC A EA =
H3lE 011402 RES MF 14K0 1% .12W S0PPM HOLSWORTHY HBC A EA =
K319 050128 RES WP 22K 1% .4W 100PPM HEOHM LRO204 A EA -
R401 011504 RES MF 1M50 1% .12W 100PPM HOLSWORTHY HEBC M EA 1
402 0al@24 HES MF 1MB2 1% .12W 100PPM HOLSWORTHY Hac A EA 1
k403 050146 RES MF 680K 1% .4W 100PPM NECHM LROZ04 EA 1
404 050131 AES MFP 39K 1% .4W 100PPM NEOHM L0204 A EBA -
R405 014991 RES MF 4K99 1% .12W 50PPM HOLSWORTHY HUC A EA 2
R406 050034 RES MF B25R 1% .1W 15PPM HOLSWORTHY H1G N EA 1
wao7 013921 RES MF 3K92 1% .12W 5UPPM HOLSWORTHY HOC A BA 2
408 Q50120 RES MP 4K7 1% .4W 100PPM NEOHM LRUZ04 A EA =
H409 050120 HES MF 4K7 1% .4W 100PPM NLOHM L0204 A EA -
R410 050132 RES MF 47K 1% .4W 100PPM NEOHM Lit0204 A EA 2
H4l1l 050112 RES MF 1KO 1% .4W 100PPM HEOIIM Lito204 A EA -
/412 050096 RES MF 4TR 1% .4W 10UPPM NEOHM LRO204 A EA -
R413 050108 RES MP 470R 1% ,4W 100PEM MEOHM LRO204% A EA -
Rald 050148 RES MF 1MO 1% .4W 100PPM HEOHM L0204 EA -
#4153 0410u5 RES MF 10MO 1% .12W LOOPPM STEATITE { A EA 2
DATRLH INSTRUMENTS LTD PalCLS LIST 29-Apr-91 DESC: ASSY PCB OUTPUT 4910 DRG NO: LP4000B1-1 REY: 2 PACE NO: 3
DESIG PART HO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
kdlo 041305 RES MF 13M0 1% .12W 150PPM MEPCO 5053YL A EA 1
k417 050131 RES MF 35K 1% .4 100PPM HECHM LRO204 A EA =
H4ld 014991 RES MF 4K99 1% .12W SOPPM HOLSWORTHY HBC A FA =
R4al9 013921 RES MF 3K92 1% ,12W S0PPH HOLSWORTHY HBC A EA =
R42d 015628 RES MF S6R2 1% .12W 50PPM HOLSWORTIY HBC A EA 1
R421 D50120 RES MF 4K7 1% .4W 100PPM NECHM L0204 A EA -
R422 050120 RES MF 4K7 11 .4W 100PPM NEOIM L0204 A EA =
R42Z3 050132 KRES MF 47K 1% .d4W 100PPM HEOHM LRO204 A EA =
R424 059112 KES MF 1KO 1% .4W 100PPM NEOHM Lir0204 A EA -
KAZS5 Us0096 RES MF 47R 1% .4W 100PPM NECHM L0204 A EA =
426 050108 RES MF 470R 1% .4W 100PPM HEOHM LRO204 A EA =
427 041005 RES M 10M0 1% . 126 100PEM STENIITE MK2 A EA -
ERT 650112 RES MF 1KO 1% .4W 100PPM HEOHM LROZO4 A BA -
®431 050112 RES MP 1K0 1% .4W 100PPM NEOHM LRO204 A EA =
R432  0U00ON NOT FITTED EA 10
433 050124 RES MF 10K 1% .4W 100PPM NEOHM LROZ04 A BA =
R434 050136 KES MF 100K 1% .4W 100PPM HECGHM LROZ04 A EA 2
R435  05¢13% AES MP 100K 1% . 4W 100PPM NEOHM LRO204 A EA =
R4IG GoGouN HOT FITYTED EA -
W501 090096 RES NIWK IM X B 2% BECKMAN LO9-15-R1M A EA 4
R502 050112 RES MF 1KO 1% .4W 100PBM NEC| M Lit0204 4 BA -
15062 030096 RES NIWK IM X B 2% BECKMAN LO9-15-R1M A EA -
H5U4 050108 RES MP 470R 1% .4W 100PPM NECHM L0204 A Ea =
R505 090105 RES PACK 100R X 4 2% BECKMAN LOB-35-R100 A EA 1
R506 090096 HES HTWK IM X B 2% BECKMAN LO9-15-1¢1M A EA -
K507 050096 RES NIWE 1M X B 2% BECKMAN LO9-15-R1M A EA =
R508 050108 RES MF 470R 1% .4W 100PEM NEOHM L0204 A EA -
€101 110042 CAP PE 100NF 20% 63V WIMA MES2 EA L0
c102 110041 CAP PE 10NF 20% 100V WIMA PRS2 EA 5
c103 110042 CAP PE 100NF 20% 63V WIMA MES2 BA =
Clu4 1040626 CAP M 47NF +00%-20% 50V AYX SR17TSE4T3ILA A Ea 27
cl05 104026 CAP CM ATNF +80%-20% 50V AYX SR1TSE4TIZA A BA =
Cl06 110042 CAP PE 10UNF 20% 63V WIMA MKS2 EA -
cio7 110041 CAP PE lONF 20% 100V WIMA a FK52 EA -
Clog 110042 CAP PE 100NF 20% 63V WIMA MKS2 EA - 5
Clu% 104026 CAP CM 47NF +B0%-20% 50V AVX SR17SE4732A A EA -
c110 104026 CAP CM 47HF +BO%-20% 50V AVX SR1VSE473RA A EA =
€111 100471 CAP CP 470PF 10% 100V PIILIPS 2222 630 15471 EA
Cli2 104026 CAP CHM 47NI" +80%-20% 50V AVX SR175E473ZA A EA -
Cli3 15002v CAP DT 10UF 20% 25Y AYX TAPLOM25F A EA 2
Cl14 104026 CAP CM 47INF +BO0%-20% 50V AYX SR17SE4732A A EA -
C115 110050 CAP PE 22NF 10% 63V WIMA MKS4 EA 1
Cllo 110035 CAP PE 220NF 20% 63V W IMA MKS52 EA 2
Cl1? 150020 CAP DT 10UF 20% 25Y AVX TAPLOM25F A EA -
Cclls 110035 CAP PE Z20HF 20% 63V WIMA MKS2 EA -



CATRON  INSTRUMENTS LD PARTS LIsT 29-Apr-91 DESC: ASSY PCO OUTPUT 4910 DRG NO: LP400UB1-1 REY: 2
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JESLG PART NO DESCRIPELON PIIIRC MANUL MANUF PARYT NUMBER CLASS UM QUANTITY CIIANGES
Cl1y 110041 CAP PE 10NF 20% 100Y WIMA Fr52 EA -
ci2u 110030 CAP PE 1NF 20% 100V WIMA PKS2 BA 5
<12l La0330 CAP CP 33PF 2% 100V PHILLPS 2222 GO3 34339 EA 1
c201 104026 CAP CM 47HF +BO%-20% 50V AVKE SH1T5E473EA A BA =
c2u2 110041 CAP PE 10NF 20% 100¥ HIMA PRS2 EA -
C2us 110030 CAP PE INF 20% 100V WIMA FKS2 BA, =
204 1ioudo CAP PE INF 20% 100V WIMA RS2 EA -
C2u3 120019 CAP PC 1UF 10% 63V ASHCROFYT M2B102010 a4
C206 120019 CAP PC 1UF 1l0% 63V ASIHCROF M2B10201B BA -
c20% 100270 CADP CP 27PF 2% 100V PHILIES 2222 LU 34279 EA 4
C2uy 10402c CAP CM 47NF - 0% -20% 507 AVX SRYTSEATINA f EA -
CEus 110udu CAP PE 1UM 20% 5Suv WIMA MESZ 1UP 20% 50V A EA 11
210 110046 CAP PE 1UP 20% 50V WIMA MKS2 1Ul 20% 50V A EA -
c211 140270 CAR CP 27PF 2% 100V PHILIPFS 2222 GBI 34279 EA -
CZl12 104026 CAP CM ATNE +B0%-204 50V AVX HR175E47I%A A EA -~
c213 110046 CAP PE 1UF 20% 50V W IMA MRS2 1UF 20% S0V A Ba -
C214 1100486 CAP PE 1UF 20% 50V WiMA MKS2 1UF 20% 50¥ A BA -
C215 1454626 CAIP CM A7NF +00%-20% 50V AVX SRI/S5KETILA & EA =
€216 110046 CAP PE 1UP 20% 50V WIMA MKS2 1UF 20% 50V A EA -
c217 140086 CAP PP 10NF 5% 63V W EbLA PRE2 EA 2
€218 104026 CAP CM 47HF +B0%-20% S0V aAvX SR1TSE4T32A A EA -
ci19 GUOooN NOT FLTTED EA -
C220 104026 CAPR CM A7HF +BO¥-20% 50V AYX SR1TS5E4T3ZA A Eh =
c221 1040286 CARP CM 47HF +BOY-20% 50V AVX SR17SE4T73ZA A EA -
222 104026 CAP CM 4781 +BUN-20% SOV AVX SR1TSE473ZA A EA -
€223 104026 CAP CM 47HE +B0%-20% SOV AVK SR1TSE4TILA A EA =
e 110041 CAP PE 1ONF 20t 100V WIMA FKS2 EA -
Clud 110030 CAL PLE INFP 20% 100V WLMA FK52 EA -
304 110030 CAP P INF 20% 100¥ WIMA FRS52 EA =
€305 120019 CAP PC 1UF 10% 63V ASHCROFT M20102018 EA -
C306 120019 CAP PC 1UP 10% 63Y ASHCHOFT M2Bl02018 EA -
¢in? 160270 CAP CP 27PF 2% 100V PHILIPS 2222 6083 34298 BEA -
Q308 104026 CAP CM 47NF +40%-20% S0V AVX SR1T5E473%A A EA -
cing 110046 CaAP PE 1UF 20% 50V WIMA . MKS2 1UF 20% 50V & EA -
Clio 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA -
€311 100270 CAP CP 2VPF 2% 1060V PHILIES 2222 603 34279 EA -
€412 104026 CAP CM ATNF +0U%-20% 50V AYX SR175K4 7324 A BA —
€313 110046 CAP PE 1UF 204 50V WIMA MK52 1UF 20% 50V & EA -
€114 110046 CAP PE 1UP 20% 50V WIMA MKS2 1UF 20% 50V A EA -
C315 104026 CAR CH 47NF +00%-20% 50V AVX SR1TSEAT3%A A EA -
C3l6 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% S0V & KA =
€17 lavuue CAP PP 10N 5% 63V WIMA FRIP2 EA: =
CilY 104024 CAP CM ATHE rDOY-20% 50V AVE SRLTHEATIVA fi} EA =
c319 0000uUN WO PITTED A
320 104026 CAP CHM 47NF +80%-20% 50V AVX SR175E473ZA A EA =
DATRON [HSTRUMENTS LTD PARTS LIST 29-Apr-91 DESC: ASSY PCB OUTPUT 4910 DRG HO: LP400BB1-) REV: 2 PAGE HNO: g
DES1S  PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
€321 GOOUON HOT PITTED BA =
cazz 104028 CAP CM ATHF :+BOR-20% 50V AVX SRITSEATIZA A EA =
€423 UO0oaN NOT FITTED Eb =
Chul 1040286 CAP M 47NF +HO0%-Z20% 50V AVX SR175E4732A A E4 =
C402 11002G CAP PE 47HF 20% B3V WIMA MKS2 EA 3
€403 110020 CAP? PE 47NF 20% 63V WIMA MES2 L
Ca04 Ligu20 CAP PE 4[NNI 20% 63V HWIMA MESZ LA -
C405 1040206 CAF CM 47Nl v80%-20% 50V AVY SR175E4732A A EA -
C4U6 110042 CAP PE 1OUNI 20% 63¥ WIMA MKS2 EA -
¢407 110042 CAP PE 100MF 201 63V WIMA MKS2 EA -
C403 110042 CAP PE 100NF 20% 63Y WITMA MKS52 BA =
C405 104026 CAP CM 47NF +BU%-20% 50V AV SRLITSE4T73ZA A EA. =
C410 104026 CAP CM 47NF +B0%-20% 50V AVY SR175E47324 M EA -
CALL 11004¢& CAP PE 1UP 20% 50V WIMA MES2 1UF 20% 50V & EA -
C4i2 110042 CAP PE 100NF 20% 63V WIMA MKS2 EA =
Cal3 110042 CAP PE 1GONF 20w 63V WIMA MES2 EAh =
Cald 110042 CAP PE 100NF 20% 63V WIMA MKS§2 EA -
Cals 10402¢ CAP CHM ATHNF +00%-20% 50V AVE SR1TSESTI8A A a =
Cile 104026 CAP CM 47THF +LUE-20% S0V AVX SR1TSE4T3ZA A EA -
€501 loo221 CAP CP 220PF 2% 100V PHILIPS 2222 683 58221 EA 1
C50% 150002 CAP DT 10UF 20% 16V AYE TAP1OM16F A EA 1
csul 1G4067 CAP CA 100N +EO%-20% S0V AYE SAL0SELQ4ZAN A EA 8
€504 104067 CAP CA 100NF +BUY~-20% S0V AVE SRL1OSELD4ZAA A BA =
€505 1u4067 CAP CA 100NF +B0%-20% 50V AVX SALOSEL04ZAA A EA -
cs506 104067 CAP CA 100NF +80%-20% 50V AYX SA105E104ZAA A EX =
€507 104067 CAP CA 100N +B0%-20% S0V AYX SALOSELO44AA A EA -
508 104067 CAP CA 100NF +80%-29% S0V AVX SAL05ELO42AA A EA -
c509 104067 CAP CA 100NF +80%-20% S50V AYX SA105E104ZAA A EA =~
C510 104067 CAP CA 100NF +BO%-20% 50V AYE SA105E1042ZAA A EA -
D101 210047 DIODE ZN 1Y7 400mW PHILIPS BLXTYC4YT A EA 5
D102 210047 DIODE ZN 4Y7 400mwW PHILIPS BEXYOC4VT A EA =
D103 210047 DIODE 4N 4V¥7 400mw PHILIPS BZXT9C4V7 A BA -
N1o4 200001 DLODE GP 7SmA 75V FAIRCHILD INa148 LA 9
D105 200001 DIODE GP 75mA 75V FAIRCHILD 1N4148 EA -
Glo6 200001 DIODE GP 7%mA 75V FAIRCHILD 1N4Ll4 LBA =
nio7 213022 DIODE TS 10V 5/500W UNITRODE T¥sS510 EA 1
0108 200001 DIODE GP 75mA 75V PAIRCHILD IN4148 EA -
[AUT] 210043 DIODE YN 4¥3 400mW PHILIPS BZX79C4Y3 A EA 1
olio 200001 DIODE GP 75mA 73V FAIRCHILD 1M41486 EA —
D111 200001 DIODE GP 75mA 75V FAIRCHILD 1N1148 A -
D114 200001 DIODE GP 75mA 75V FAIRCHILD in4148 EA =
0115 200001 DIUDE GP 75mA 73Y FAIRCHILD IN4148 EA -
116 214014 DIODE ZN 1¥22 100PPM TELEDYNE 9491B6J A EA 2
D17 214014 DIODE ¥H 1Y22 10UPEM TELEDYNE 949187 A EA -
0201 260005 DIODE SB 200mA 30V PHIL1PS BATEHS EA 9
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DESIG

D202
D203
D204
D301
D302

D303
D304
a0l
D402
0403

0404
D405
D501
Q101
0102

Q104
Q105
Q201
Q02
Q203

Q204
Q205
Q206

Q208

DATRON

DESIG

PART NO

200005
200005
200005
400005
200005

200005
200005
210047
213006
210047

213006
200001
200005
240001
240001

240001
240001
230039
230038
230039

230039
239087-1
239087-1
230086
230082

230031
230031
230039
230038
230039

230039
239087-1
239087-1
220086
230082

230031
230031
240001
240001
260082

260065
260082
260065
260025
260033

PARTS L.

DESCRIPTION

DIODE
DIODE
DIOLE
DIODE
DICDE

DIODE
DICDE

THAN
TRAN
TRAN
AN
TRAN

TRAN
TRAN
TRAN
TRAN
‘TRAN

TRAN
‘TRAN
TIAN

TRAN
THAN

TRAN
TRAN
TRAN
TRAN
Ic

Ic
ic
ic
IC
Iic

JFPET
JFET
JFEL
MOSFET P-CHAN
MOSFET N-CHAN

JPET
JPET
JPET
JFET
JPET

JFET
JPET SEL
JEET Sl

5i 200mA
S50 200mA
5B 200mn
S8 200mA
SB 200mA

SH 200mA
58 200mA
ZN Y7 4
TS 5Y¥ 5/
LN 4Y7 4

TS 5V 5/
E GP 75mA
SB 200mA

NEN

JFEY
JEET
JFPET

SET
SElL

IsT

29-Apr-91

Asnms enmE

3oV
oy
30V
3oy
oy

Jov
iov
D0mwW
S00W
00mw
S00W

15v
3oy

P CHAN
M-CHAN
P CHAN

P CHAN

J106 X 2
J106 X 2
GOV
GOy

N-CHAN DUAL
N-CHAN DUAL
P CHAN
H=CHAN
P CHAN

B CHAN

J106 X 2
J106 X 2

MOSFLT P-CHAN 60V
MOSFET N-CHAN 60V

JFET N-CHAN DUAL
JPET N-CHAN DUAL
NN
HPH

LIN

LIN
LIN
LIN
LIN
LIN

INSTRUMENTS LTD

EABamEEE .

PART NO

220027
280182
200185
200185
260057

260057
260107
280182
280185
2H0185

260057
260057
260107
220041
280190

200088
260082
260065
260082
260085

280141
280141
280182
280166
280188

2y0188
280141
280141
310002-2
310002-2

310002-2
310002-2
370001
370001
604111

604106
604113
604085
612026-1
QO0000N

00000N
00000N
00000N
620007
620007

OF AMP

OP AMP
op AMP
OP AMP
OF AMP
REG 5Y

CHOPPER

CHOPPER

LA

PARTS LIST 29-Apr-91

EmEn .

DESCRIPTION

DESC: ASSY PCB OUTPUT 43910

R

PRINC MANUP

PHILIPS
PHIL1PS
PHILIPS
PHILLIPS
PHILIPS

PHILIPS
PHILIPS
PHI1LIPS
UNITRODE
PHILIPS

UNITRODE
FAIRCHILD
PHILIPS
MOTOROLA
HOTOROLA

MOTOROLA
MOTOROLA
SILICON1X
SILICONIX
SILICONIX

SILICONIX
DATRON
DATRON
FERRANTT
SILICONIX

SILICONIX
SILICONIX

SILICONIX -

SILICORIX
SILICONIX

SILICONIX
LATRON
DATRON
FERRANYL
SILICONLX

SILICONIX
SILICONIX
MO'TOROLA
MOTOROLA
LINEAR TECHNOLOGY

PMI
LINEAR TECHROLOGY
PMI

NATIONAL
MOTOROLA

DESC: ASSY PCD OUTPUT 4910

OP1O I50L HIGH CMR

1C DIG PLIP FLOP D X2

IC DIC INV MOSKET DRIVER X2
IC DIG INY MOSPET DRIVER X2
IC LIN OP AMP

I1C LIN OP AMP

IC LIN OF AMP

1C DIG FLIP PLOP D X2

IC DIG INY MOSFET DRIVER X2
IC DIG INY MOSFET DRIVER X2
IC LIN OF AMP

IC LIN OP AMP

1C LIN OF AMP

OP1O ISOL 3RV DUAL

IC DIG SWITCH ANALOG 2HO 2NC
IC LIN OP AMP DUAL PREC

IC LIN OP AMP CHOPPER

IC LIN OP AMP

IC LIN OP AMP CHOPPER

1C LIN OP AMP

IC DIG COUNTB SYNC BIN PL DN
IC DIG COUNTB SYNC BIN PL DN
IC DIG PLIP FLOP D X2

IC DIG NAND2Z X4

IC DIG NANDZ X4

IC DIG NANDZ X4

IC DIG COUNTS SYNC BIN PL DN
IC DIC COUNTS SYNC BIN PL DN
'TRANSF PULSE

THANSF PULSE

TRANSI PULSE

TRANSF PULSE

CHOKE RF 10UH
CHOKE RF 10UH
PLUG 15-WAY PCB 10.3 D TYPE

PLUG PCB 22-WAY

PLUG PCB 1U-WAY

PLUG PCB 2-WAY
STANDOFF M3 X 6
NOT FITTED

NOT FITTED
NOT FITTED
NOT FLTYED
TEST POINT 'IERMINAL
TEST POINT TERMINAL

1
1

SIL

PRINC MANUF

H- P

NATIONAL
IHTERSIL
INTERSIL
STGNETICS

STGNETICS

PRECISION MONOLITHIC

NATTONAL
INTERSIL
INTERSTL

SIGNETICS
SIGHETICS

PRECISION MONOLITHIC

H.P.

SILICONIX

LINEAR TECHNOLOGY
LINEAR TECHNOLOGY
EHIE

LINEAR TECHNOLOGY
PMI

5G5S

8GS
NATIONAL
TEXAS
RCA

RCA
5G8
5GS
NEWPORT
NEWPORT

NEWPORT
HEWPORT
S1GMA
S1GMA
AMP

BICC-YERQ
SAMTEK
MOLEX

MICROVAI
MICROVAR

MANUE PART NUMBER

BATDS
BATAS
BATAS
BATRS
BATES

BATBS
BATBS
BLK79CAYT
TYS505
BZXT9CAVT

5505
1M4148
BATHS
BC1E4
BC1o4

BC184
BC184
J175
Ji12
J175

J175

SEE DRG
SEE DRG
EYP210GA
YH10LM

J175

J175

SEl DRG
SEL DRG
LVP21U6h
YNIOLM

U404

U404

BC1B4
BC1B4
LTC1052CHB

OP2TFL
LTC1052CNB
OP2IFL
LMIO1AH
MC78LOSACP

DRG NO;

LP4008H1-1

CLASS UM

F Tk

DRG NO: LP400881-1

4444

EEETE

PERSE DEELE EREERE

REY: 2

QUANT CHANGES

LI T I T

fbev b b

raen i

P s e

[T T I T

E o B

L

REV: 2

-

MANUF PART NUMBER

HCPL-2601
T4aCI4PC
ICL7667CPA
ICL766TCPA
NES534N

NESS34N
opoTCP
T4ACT4PC
ICL7667CPA
ICL7667CPA

NES534N
NES534N
OrOTCP
HCPL-2631
DGA13DT

LT1013CH
LIC1052CN8
OP27F2
LTCLO52CNG
OP2TFE

MT4HCA103H1
M7T4HC4103B1
T4ACTAPC
SN74HCTOON
CD74ACO0E

CD74ACO0E
M74HC4103B1
M74HC4103B1
SEE DRG
SEE DRG

SEE DRG
SEE DRG
SC10/25
5C10/25
343647-2

905-72216J
BBL-110-G-E
22-29-2021
SEE DRG

TYPE C30
IYPE C30

CLASS UM

A

e

EA
EA
EA

£g

SEE EEEERE

349

pepeded

m
>

(ST

EEEEE PEEEPY DREEE gpgp

Epgeg

QUANTI'TY CHANGES

(R T e

el

e

Lol B = O B [ O |

1 e s s

PAGE NO: b

LT -

PAGE NO: i

sEmBESARasE.



DATRON INSTRUMENTS LID PARTS LIST 29-Apr-91 DESC: ASSY PCB OUTPUT 4910 DRG WO: LP400BB1-1 REV: 2 PAGE NO: ]

e ey Ny AN RS EEETSS eSS SRR SHSMSMALSEAN SRS EeEsRsSEEe  EAAREEESCsEe

SSESssCaes sussamsSem

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CIIANGES
TP201 620007 TEST POINY TERMIHAL MICROYAR TYPE C30 EA -
TP3IO1 620007 TEST POINT TERMINAL MICROYAR TYPE C30 BA =
5501 TOOULIE SWITCH 16 POS ROTARY DIP OMRON ABCR-16R EA 5
5502 700118 SWITCH 16 POS HOTARY DIP OMRON AGCR-16R EA -
5503 700118 SWITCH 16 POS ROTARY DIP OMRON AGCR-16R EA -
5504 Jool18 SWITCH 16 POS ROTARY DIP OMRON ABCR-1601 EA -
5505 700118 SWITCH 16 POS ROTAKY DIP OMRON AGCR-16R EA -
400940-1 ASSY PCB COUNTER PLUG IN 4910 DAYRON SEE DRG EA 1
410434-1 PCB QUTPUT 4910 SEE DRG EA 1
420098 LABEL SERIAL/ASSY HNo. RS COMPONENTS 554-793 EA 1
420112-1  LABEL 55D WARNING 12 X 12mm PEKNIS LN1212 A EA 1
450741-3  SCREEN WALL 4MMz LOWER 4910 SER DRG EA 1
450794-2 SCHREEN WALL 4MHz UPPER 4910 SEE DRG EA 1
450824-1 SCREEN WALL 601z UPPENR CUPUT SEE DRG BA 1
450825-1 SCREEN WALL &60Hz LOWER oUPUT SEE DRG EA 1
450834-4 SCREEN CASKLET 60Hz QUTPUT 4910 SEE DRG EA 2
450835-A SCREEN COVER OUPUT 4910 SEE DRG A 2
450836-A SCREEN GASKET 4MHz OUTPUT 4910 SEE DRG EA 2
540006 WIRE 1/.4 PTFE 250V BLK BSG210 TYPE A AR 1
611016 SCREW M3 X B POZIPAN SZP EA 5
611096 SCREW M2.5 X 12 POZIPAN SZP EA 2
611115 SCREW M3 X 25 POLZIPAN SiP EA 4
612026=1  STANDOFF M3 X 6 SEE DRG BA -
613029 WASHER M3 WAVY S5 EA 7
613047 WASHER M2.5 WAVY 55 EA 2
614016-1 SPACER M3 X 14 CLEAR SEE DRG EA 4
615002 NUT FULL M3 SZP EA 2
615006 NUT FULL M2.5 S%P EA 2
618015 COMPONENT CARRIER JERMYN J22-4019 ER 23
630024 BEAD CERAMIC 16 5WG PARK ROYAL PONCELAIN No2 EA 6
630112 PCB EJECTOR BLACK RICHCO CBE EA 2
630243 DEAD GLASS 2.4 X 0.81 X 1.8 MANSOL (PREFORMS) LT MS363B/3 EA 58
ST101 999065 STAR-POINT 08 NOT FITTED EA 1
5T102 959045 STAR-POINT 04 NOT FITTED - EA 1

End
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R1ul 050148 RES MP 1MO 1% .4W 100PPM HI2OHM L0204 Ep 9
1102 050144 RES MF 1MO 1% .41W 100PPM HE0HM LRO204 Ep ~
R103 050148 RES MP IM0 1% .4W 100PPM NEOHM LRO204 EA =
R104 050148 RES MF 1MO 1% .4W 100PPM NEOHM LROZ204 EA =
R105 050148 RES MF 1M0 1% .4W L00PPM NEGHM LRUZ04 EA =
R106G 050148 RES MF 1M0O 1% ,4W 100PPM HECHM LRO204 EA
R107 050148 RES MF 1MO 1% .4W 100PPM HEOHM LROZ04 LA -
Rlud 050148 RES MF 1MO0 1% .4W 100PPM NEGHM LRO204 EA =
R10Y 050148 RES MF IMO 1% .4W 100PPM NEDHM LRO204 EA -
¢101 156002 CAP DT 10UF 20% 16V AVX TAP1OMIGK A EA 1
cloz 104067 CAP CA 100NF rB0%-20% S0V AVX SALOSELO4ZAM A EA 5
Cluld 104067 CAP CA 100N +BO%-204 SuY AYX SA10S9E1045AA A Ea -
Cia4 104067 CAP CA 100NF +BO%-20% S0V AYX SALOSE104 LAA A EA -
Clo3 lu4067 CAP CA 100NF +80%-20% S0V AVX SAL105E1042AA A EA -
€106 104067 CAP CA 100NF +80%-20% S0V AVE SALOSE1042A0 A EA -
Uil 240141 I1C DIG COUNTE SYNC BIN PL DN 565 MT4HC41031] BA 4
ulo2 280141 1C DIG COUNTB SYNC BIN PL DN suS M74HC110381 EAh -
wiosd 280182 1C DIG FLIP FLOP D X2 HAT IONAL T4ACTAPC Ea 3
ulu4 240102 IC DIG FLIF FLOP D X2 HATIONAL TA4ACT4PC EA -
U105 280141 IC DIG COUNTE SYNC BIN PL DN 5GS5 M74HC4103B1 EA -
U10d 280141 IC DIG COUNTE SYNC BIN PL DN 5G5 M74HC4103B1 FA =
ulo? 280182 IC DIG PLIP PLOP D X2 NATIONAL T4ACT4PC EA -
L] GUS124 SOCKET PCB 10-WAY SIL AUGAT 510-AG91D-10 EA 1}
E101 QO00ON HOY PIII'ED 2 |
5101 700132 SWITCH 1PST X 6 DIL LOW PHO IMG/OMRON AGD-6100 EA 1
410448-B PCB OUTPUT COUNTER 4910 SEE DRG EA 1

End
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e > 4 | ReD. (B12222) |BLACK (312000) | 280 mm R1
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PARTS LIST 07-May-91

DESC: ASSY BATIERY TRAY 4910

L L T U ————

MANUF PART NUMBER

P5618 TO
P5618 10
PS610 TO
PS618 TO
PS61E TO

PS618 TO
P5618 TO
PS618 'TO
PsGlE TO
P5G18 TO

Pseld 1o
PS618 10
PSGlE 10
PS618 TO
Pséle TO

SLE
SEE
SEE
SEE
SEE

SEE
SEE

CHS

DRG
DRG
DRG
DRG
DRG

DRG
DRG

DRG
DRG
DRG
[+1EH
DRG

DRG
DRG
DRG
ORG
DRG

DRG
DRG
DRG
DRG
DRG

M404 BLACK

DESIG  PART NO DESCRIPTION PRINC MANUF
Bl 920216-1  BATTERY LEAD/ACID 6V 2AH POMERSONIC
B2 920216~1  BATTERY LEAD/ACID &Y 2AH POWERSONIC
B3 920216-1  BATTERY LEAD/ACID 6V 2AH POWERSONIC
B4 920216-1  DATTERY LEAD/ACID 6V 2AH POWERSONIC
B3 920216-1  BATTERY LEAD/ACID 6Y 2AH POWERSONIC
BE §20216-1  BATTERY LEAD/ACID 6V 28H POWERSONLC
B7 920216-1 BATTERY LEAD/ACID 6V 2AH POWERSONIC
ue 920216-1  BATPERY LEAD/ACID 6V 2AH POWERSONIC
B9 920216-1  BATTERY LEAD/ACLID €Y 2AH POWERSONLC
Blo 920216-1  BATTERY LEAD/ACID €V 2AH POWERSONIC
B11 §20216-1  BATTERY LEAD/ACID 6Y 2AH POWERSONIC
B12 920216-1  RATTERY LEAD/ACID 6V 2AH POWERSONIC
B13 920216-1  BAYTERY LEAD/ACID 6V 2AH POWERSONIC
Bl4 920216-1  BATTERY LEAD/ACID 6V 2AH POWERSONIC
B15 920216-1  DATIERY LEAD/ACID 6V 2AH POWERSONLC

400913-2  ASSY PCB BATTERY TRAY 4910 DATRON

450755-3  BOX BAYTERY TRAY 4910

450760~1  SPACER YAC.F BATTERY 'TRAY 4910

450761-1  RUBGER SHEET BATTERY TRAY 4910

150762-3  CENTRE PLATE BATTERY THAY 4910

450763-1  PILLAR M5 BATYTERY TRAY 4910

450767-3  TOP PLATE BAT'IERY THAY 4910

611004 SCREW M3 X 6 POZIPAN S4P

611005 SCREW M3 X 12 POZIPAN SiP

611093 SCREW M5 X 12 POLZIPAN ST.

613005 WASHER M3 INT SHAKP SZp

613028 WASHER M5 INT SHAKP S2P

613029 WASHER M3 WAVY S5

615002 NUT FULL M3 SZp

630003 CLIP 'P' 4.8 SES

630369 HANDLE PLASTIC MOULDED ROTALAC PLASTICS

900009 LOCKING COMPOUND LOCTITE

End
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DATRON INSTRUMENTS LTD PARTS LIST 07-May-9%1 DESC: ASS5Y PCB BATTERY TRAY 4910 DRC HO: LP400913-2 REY: 0 PAGE NO: 1
DERIG PART NO DESCRIPTION PRINC MANUP MANUF PAR'T' NUMBER CLASS UM QUANTITY CHANGES
1 050211 THERMISTOR NTC 10K AMITTER-RODAN ACC—-004 A EA &
R2 0%0211 THERMISTOR NTC 10K AMETER-RODAN ACC-004 A EA -
R3 ua02Ll THERMISTOR HTC 10K AMIETER-RODAN ACC-004 A EA -
R4 J90211 THERMISTOR NIC 10K AREPER-RODAN ACC-004 N BA =
RS ugu2ll THERMISTOR NIC 10K AMETER ~1WODAN ACC-004 A EA =
RO u90211 THERMISTOR NTC 1UR AMETER-RODAN ACC-004 A La -
JB 6052048 SOCKREYL PCB 135-WAY D TYPE AHP HOP20 TAS5185-7 BA 1
J9 605218 SOCKET PCO 9-WAY D TYPE HAICLING 0967 0U9 2754 EA 1
Fl S20230 FUSE 500mA 60Y SELF HESET BOURNS MF-ROS50 EA 10
Pz 520230 FUSE 500m& 60V SELF RESET BOURNS MF-RO50 BA =
P3 920230 FUSE 500mfA 60V SELF RESET BOURNS MP-ROS50 EA -
F4 920230 FUSE 500mA 60V SELF RESET BOURNS MP-ROS50 EA -
P35 920230 FUSE 500mA 60V SELF RESET BOURNS MF-ROS50 BA =
Fé 920230 FUSE 500mA 60V SELF RESET BOURNS MF-RO50 ca -
F7 920230 FUSE 500mA 60V SELF RESET BOURHNS MP-RO50 EA ~
Fa 920230 FUSE 500mA 60V SELF RESET BOURNS MF-RO50 EA -
F9 920230 FUSE 500mA 60Y SELF RESET BOURNS MF-R050 EA -
Fl0 920230 FUSE 500mA 60V SELF RESET BOURNS MF-RO50 EBA =
410431-2 PCB BATTERY TRAY 4910 SEE DRG EA 1
410457-1 PCB BATTERY TERM 4910 SEE DRG EA 6
512000 WIRE 7/.2 PTFE 1KY BLK BSG210 TYPE C AR 1
512111 WIRE 7/.2% PI'FE 1KV DRN B5G210 TYPE C AR 1
512222 WIRE 7/.2 PTFE 1KY RED BSG210 TYPE C AR 1
512333 WIRE 7/.% PTFE 1KY ORG BSG210 TY¥PE C AR 1
512444 WIRE 7/.2 PTFE 1KY YLW BSG210 TYPE C AR 1
512555 WIRE 7/.2 PTFE 1KY GRM BSG210 TYPE C AR 1
512666 WIRE 7/.2 PTFE 1KY BLU BSG210 TYPE C AR 1
512717117 WIRE 7/.2 PTFE 1KY VLT BSG210 TYPE C AR 1
512888 WIRE 7/.2 PTFE 1KY GRY BSG210 TYPE C AR 1
512992 WIRE 7/.2 PTFE 1KY WHL/RED B5G210 TYPE C AR 1
512999 WIRE 7/.2 PTFE 1KY WHT Bs56210 TYPE C AR 1
513001 WIRE 7/.2 PTHFE 1KY PNK B5G210 TYPE C AR 1
530000 WIRE 24/.2 PYC 1.5KV BLK DEF61-12 AR 1
530666 WIRE 24/.2 PYC 1,5KY BLU DEF61-12 AR 1
530977 WIRE 24/.2 PYC 1.3KV VLT DEF61-12 AR 1
530888 WIRE 24/.2 PVC 1.5KY GRY l}BFﬁl—l:Z * AR 1
531002 WIRE 24/.2 PYVC 1.5KY PNK DEFGI’I]-"- . AR 1
590002 SLEEVE NP 3 X 25MM BLKE HELLERMANN Hi0 X 25MH BLK Er 2
550003 SLEEVE HS 6.4mm YLW. RS COMPONENTS 399-524 AR 1
590004 SLEEVE PTFE 1lmm BLK HELLERMANN FELQ AR 1
602023 CONN UNINS CRIMP 4.8MM RS COMPONENTS 533-257 Ea 30
603005 CONN COVER 4.8MM RS COMPONENTS 533-263 EA 24
606042 CONN LATCH FIXED 'D' TYPE HARTING 0967-000-9908 EA 4
611076 SCREW M3 X 6 SLOT PAN SZP EA 4

612004-1 STANDOFF M3 X 4 SEE DRG EA 4




DATRON INSTRUMENTS LTD  PARTS LIST 07-May-91 DESC: ASSY PCD BATLERY THAY 4910 DRG NO: LP400913-2  nEv: 0 PAGE NO: 2

SRS ssEsAsBsUNEELENAS SetmEnzats anccmssss e s el LTt T T T - HBELENsAE SossesEE e =

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTI'TY CHANGES
612026-1 STANDOF'F M3 X 6 SEE DRG EA 2
612027-1 STANDOFF M3 X 8 SEE DRG EA 2
613029 WASHER M3 WAVY 55 FA 4
620006 SOLDER TURRET HARWIN HS001-01 EA 16
900012 ADHESIVE EPOXY RAPID CIBA-GEIGY ARALDITE RAPID AR 1

End
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DATRON INSTRUMENTS LTD PARTS LIST 29-Apr-91 DESC: KIT RACK MOUNT 4910
PG S R SEBENETaEE  BEaNRREE R - e
DESIG PAR'I‘ NO DE-{:LHIPTTON PRINC MANUF MANUE' PAR'T NUMBER
450843-2 RACK EAR/HALDLE 4U 4910 SEE DRG
450844-1 HACK MOUNTING ITWAY 4910 SEE DRG
A450845-2 BLANKING PLATE 1U 4910 S5EE DRG
450840-1 BRACKET REAK CLAMP 4910 SEE DRG
450847-2 BLANKING PLATE HALE RACK 4910 SEE DRG
4508481 BRACKET REAR SUPPORT 4910 SEE DRG
450859-1 BRACKET RACK TRAY SUPPORT SEE DRG
611056 SCREW M6 X 16 POZIPAN ST.CR.PL
611059 SCREW M4 X 12 POZICSK SZIP
611061 SCREW M4 X 12 POLIPAN SIP
611106 SCkEW B-32 X 5/8 POZICSK SZP
613020 WASHER M4 SiP
613021 WASHER M4 INT SHAKP S&pP
Gl3uis WASHER M6 S¥pP SCHROFP 21100-104
615018 HUT NYLOCK M4 SiIP
615019 NUT CAGE M6 SZP SCHROFE 21100-004

End
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DATRON INSTRUMENTS FAILURE REPORT.
Please complete all sections and return with your instrument.

COMPANY: .veeiiniirininrseeissiesiesssissssassstasstsnssssasssassnssnnassassnnsssnnssnes

DIVISION: .ccvvveerresreereereeersnereceanes. DEPATIMENYMaI] SOP oo
USBE, NAME: ....eeeeeeeeriicrarsensnnessesseese 11PNONG (i EX s
Datron Return Authorisation number ............cceceevvienene. Dat@ of failure......ccvevrnecicnsnnene.

Brief description of fault:........cniimiimi i

Fault details:

is the fault present on all cells? Yes [:] No [:I Not Applicable l:'
if no describe: .............

is the fault present on all outputs? Yes |:| No [:’ Not Applicable D
is the fault:  Permanent |:| Intermittent I:
if intermittent under what conditions does the fault re-appear? .........ccoceeieniennnicnnins

Any fail LED indication:

Now?:  Yes | No |:] if yos describe ........c.civiiiininniiasiiieaes
At the time of fault?: Yes |:] No [:]

If Y05 dOSEIDE ..crcismosssurmumensmssesssnsvssmssmenssssronsssonsmmmassasssosonssonnsonsansens

Priorto fault?: Yes [ ] No [ |

if yes describe .......ccoveemiinininiisiriannens

Is the instrument used on LE.E.E 488 bus?  Yes [ | No
Is the instrument normally enclosed in a rack? Yes |:] No
Approximate ambient tomMPerature .........ccuceerereirierm e




TERMS AND CONDITIONS OF SALE

1. GENERAL

The acceptance of a quotation, of any goods supplied, advice given or service
rendered includes the acceptance of the following terms and conditions and no
variation of or addition to the same shall be binding upon us unless expressly
agreed in writing by us. Any order shall be subject to our written acceptance.

2. QUOTATION

Unless previously withdrawn our quotation is open to acceptance in writing within
the perlod stated or where no period is stated within thirty (30) days after its date.
We reserve the right 1o correct any errors or omissions in our quotation. Unless
othenwise stated all quotations are firm and fixed. The prices quoted are based on
manufacture of the quantity and type ordered and are subject to revision when
interruptions, engineering changes or changes in quantity are caused or requested
by the customer.

3. LIABILITY FOR DELAY

Any delivery times quoted are from the date of our written acceptance of any order
and on receipt of all information and drawings to enable us to put the work in hand.
Where delivery is 1o 1ake place by instalments each such instalment shall constitute
a separate contract, We will use our best endeavours to complete delivery of the
goods or services in the period stated but accept no liability in damages or
otherwlise for failure to do so for any cause whatsoever. In all cases of delay the
delivery time shall be extended by reasonable period having regard to the cause
of delay.

4. PAYMENT

Payment shall be made net cash within thirty (30) days of delivery or in accordance
with the payment terms set out in the quotation. Unless specifically stated to the
contrary payment shall be in pounds sterling. In the event of any payment to us
being overdue we may without prejudice to any other right suspend delivery to you
or terminate the contract and/or charge you simple interest on overdue amounts at
the rate of 2.5% above the ruling Bank of England Minimum Lending Rate. No
payment to us shall in any circumstance be offset against any sum owing by us to
you whether in respect of the present transaction or otherwise.

5. INSPECTION & TEST

All goods are fully inspected at our works and where practicable subjected 1o our
standard tests before despatch. If tests are required to be witnessed by your
representative notice of this must be given atthe time of placing the order and notice
of readiness will then be given to you seven (7) days in advance of such tests being
carried out. In the event of of any delay on your part In attending such tests or in
carrying outinspection by you after seven (7) days notice of readiness the tests will
proceed inyour absence and shall be deemed to have been made in your presence
and the inspection deemed to have been made by you. In any event you shall be
required promptly after witnessing a test or recsiving test results of witnessed or
unwitnessed tests 1o notify us in writing of any claimed delects in the goods or of
any respect in which itis claimed that the goods do not conform with the contract.
Before you become entitled to reject any goods we are to be given reasonable time
and opportunity 1o rectify them. You assume the responsibility that the goods
stipulated by you are sufficient and suitable for your purpose and take all steps to
ansure that the goods will be safe and without risk to health when properly used.
Any additional certification demanded may incur extra cost for which a special
quotation will be issued.

6. DELIVERY AND PACKING

All shipments are, unless otherwise specifically provided, Ex-works which is the
address given on the invoice. An additional charge will be made for carriage and
insurance as necessary with the provision that all shipments shall be insured and
this insurance expense shall be paid by the purchaser. Where special domestic or

export packing is specified a charge will be made to cover the extra expense
involved.

7. DAMAGE IN TRANSIT

Claims for damage In transit or loss in delivery of the goods will only be considered
if the carriers and ourselves receive notice of such damage within seven (7) days
of delivery or in the event of loss of goods in transit within fourteen (14) days of
consignment.

8. TRANSFER OF PROPERTY & RISK

Title and property of the goods shall pass when full payment has been received of
all sums due to us whether in respect of the present transaction or not. The riskin
the goods shall be deemed to have passed on delivery.

9. WARRANTY

Weagree lo correct, either by repair, oratour election, by replacement, any defects
of material or workmanship which develop within the warranty period specified in
the sales literature or quotation after delivery to the original purchaser. All items
claimed defective must be promptly returned to us carriage paid unless otherwise
arranged and will be returned to you free of charge. Unless otherwise agreed no
warranly is made concerning componenls or accessories not manufactured by us.
We will be released from all obligations under warranty in the event of repairs or
modifications made by persons other than our own authorised service persannel
unless such repairs are made with our prior written consent.

10. PATENTS

We will indemnify you against any claim of Infringement of Letters Patent,
Registered Design, Trade Mark or Copyright (published at the date of the conlract)
by the use or sale of any goods supplied or service rendered by us to you and
againstall costs and damages which you may incur and for which you may become
liable in any action for such infringement. Provided always that this indemnity shall
not apply to any infringement which is due to our having followed a design or
instruction furnished or given by you or to the use of such goods or service in
association or combination with any other article, material or service not supplied
by us. This indemnity is conditional on your giving to us the earliest possible notice
in writing of any claim being made or action threatened or brought against you and
on your permitting us at our own expanse to conduct litigation that may ensue and
all negotiations for a settiementof the claim or action, You on your partwarrant that
any design orinstruction furnished or given by you shall not cause usto infringe any
Letter Patent, Registered Design, Trade Mark or Copyright in the execution of your
order.

11. DOCUMENTATION

All drawings, plans, designs, software specifications, manuals and technical
documents and information supplied by us for your use or information shall remain
at all times our exclusive property and must not be copied, reproduced, transmitted
or communicated to a third party without our prior written consent.

12, FRUSTRATION

Ifany contractor any part of it shall become impossible of performance or otherwise
frustrated we shall be entitled to a fair and reasonable proportion of the price in
respect of the work done up to the date thereof. For this purpose any monies
previously paid by you shall be retained against the sum due to us under this
provision. We may dispose of the goods as we think fit due allowance being made
to you for the net proceeds thereof.

13. BANKRUPTCY

If the purchaser shall become bankrupt or insolvent, or being a Limited Company
commence 1o be wound up or suffer a Receiver to be appointed, we shall be at
liberty to treat the contract as terminated and be relieved of further obligations. This
shall be without prejudice to our right to claim for damages for breach of contract.

14. LEGAL INTERPRETATION

Any contract will be deemed to be made in England and shall be governed and
construed for all purposes and in all respects in accordance with English Law and
only the Courts of England shall have jurisdiction.



Sales and Service

Datron Sales and Service Representatives Worldwide

COUNTRY and REPRESENTATIVE

AUSTRALIA
Scientific Devices Pty. Ltd
2 Jacks Road, South Oakleigh,
Victoria 3167

AUSTRIA

gotron
N eTex |

Telephone

3579 3622

Walter Rekirsch Elektronisch Geraete GmbH & Co.

Obachgasse 28,
A-1220 Wien

BELGIUM
Air-Parts International B. V.
Avenue Huart-Hamoir, 1-Box 34,
1030 Bruxelles

BRAZIL

222 253626

2 241 6460

Sistronics Instrumentacao E Sistemas Ltda

Av. Alfredo Egidio de Souza Aranha
75-3 & 4 Andares-Jd. Santo Antonio,
CEP 04726 Sao Paolo

CHINA

11 247558

Tianjin Zhong Huan Sclentific Instruments Corp.

No. 59 Zhao Jia Chang Street,
Hong Qiao Section, Tianjin

DENMARK
Instrutek A/S,
Christiansholmsgade
8700 Horsens

EASTERN EUROPE
Amtest Associates Ltd
Amtest House, 75-79 Guildford Street,
Chertsey, Surrey KT16 9AS, England

EGYPT & MIDDLE EAST
EPIC
20-22 Ashmoun St, PO Box 2682,
Horriya, Heliopolis

FINLAND
Profelec OY
PO Box 67, 00421 Helsinki 42

Tianjin
753732

5611100

0932 568355

2 661767

2 669861

0566 4477

Telex

AA32742

134759

57155 SNCS

61656

928855

23033 CHAKA UN

23315 EPIC UN

125225 PROEFE SF

Fax

35790971

222257275

2241 8130

11 5238457

5615 658

0932 561919

2 662839
2 668924

0566 2998

WF1



Sales and Service

COUNTRY and REPRESENTATIVE

FRANCE
M. B. Electronique
606 Rue Fourny, Zi de Buc, 78530 Buc

WEST GERMANY
WAVETEK Electronics GmbH
Freisinger StraBe 34,
8045 Ismaning

GREECE
American Technical Enterprises SA
PO Box 3156
39, Agiou Konstantinou Street,
Athens 10210.

HONG KONG
Eurotherm (Far East) Ltd
18/F., Gee Chang Hong Centre,
65 Wong Chuk Hang Road, Hong Kong

INDIA
Technical Trade Links
* Deodahar Centre, Gyami Compound,
424 Marol Maroshi Road,
Andheri (East),
Bombay 400 059

« 413, Pratap Chambers, Gurudwara Road,
Karol Bagh,
New Delhi - 110 005

IRELAND
Euro Electronic Systems
Unit 1, Sandyford Park,
Sandyford Ind. Est.,
Dublin 18.

ISRAEL
DAN-EL Technologies
Office 60, Pinkas St.
Tel-Aviv 62151.

ITALY(1)
Sistrel SPA
Via Pellizza da Volpedo 59
20092 Cinisello Balsamo, Milano

ITALY(2)
Sistrel SPA
Viale Erminio Spalla 41
00142 Roma

ITALY(3)
Sistrel SPA
Via Cintia Parco S. Paolo 35
80126 Napoli

JAPAN
G & G Japan Inc
No. 406, 12-16, 4-Chome,
Hongoh, Bunkyo-ku, Tokyo

WF2

Telephone

139 568131

089 96 09 49-0

5240620
5240740

8140311 (Sales)
546391 (Service)

22 6362412

01 952326

3 453157

02 618 1893

06 504 0273

081 767 9700

3 813097

Telex

695414

5212996 WVTK D

216046 ATE GR

72449 EFELD HX
72449 EFELD HX

1179261 TTL IN

342105

334643

625857

2722884 ICHAIN J

Fax

139 565344

089967170

5249995

8735974
8700497

9122 634 2204

01 952246

3 5441468

02 618 2440

06 504 0067

081 766 1361

3 8159216



Sales and Service

COUNTRY and REPRESENTATIVE

KOREA
Sama Electronics Corporation
CPO Box 9517, Scoul

MALAYSIA
TME Systems Pte Ltd
21 Moonstone Lane,
No. 06-01, Poh Leng Building,
Singapore 1232

MOROCCO
Minhol SA
64 Rue El Mortada,
Casablanca 02.

NETHERLANDS
Air Parts International BV
PO Box 255, 12 Kalkovenweg,
2400 AG Alphen aan den Rijn

NEW ZEALAND
G. T. S. Engineering Ltd
5 Porters Avenue, Eden Terrace,

PO Box 9613 Newmarket AUCKLAND

NORWAY
Morgenstierne & Co.
Olaf Helsets vei 1,
P.O. box 15 - Bogerud
N-0621 Oslo 6

PORTUGAL
Decada SA
Rua Margarida,
Palla. 11, 1495 Alges
Lisbon.

SAUDI ARABIA
Electronic Equipment Marketing
PO Box 3750,
Riyadh 11481,

SINGAPORE
Mecomb Singapore Ltd
Sime Darby Centre,

895 Dunearn Road, 04-2 Singapore 2158

SOUTH AFRICA
Altech Instruments (Pty) Ltd
PO Box 39451, Wynberg 2018

SPAIN
ESSA (Equipos y Systemas SA)
C/Apolonio Morales 13-B, Madrid 16

SWEDEN
Ferner Electronik AB
Jérfallavigen 186,
5-175 40 Jirfilla

Telephone

22712761

298 2608

254945

1720 43221

9 3092464

2289490

14103420

14771650

469 8833

11 887 6940

1458 0150

+46 758 189 90

Telex

K26375 SAMATR

37545

24064

39564

71719 MOROF N

24476 ESPEC P

401120

RS 23178

422033

42856

10312 FERNER §

Fax

2271 2764

291 1935

254969

1720 20651

93092968

2289494

14101844

14785140

467 1905

11 887 7455

1450 0150

+46 758 179 90

WF3



Sales and Service

COUNTRY and REPRESENTATIVE

SWITZERLAND
Kontron Electronic AG
Physical Address:
In der Luberzen 1,
CH-8902 Urdorf

Postal Address:
P.O. Box CH-8010 Zurich

TAIWAN
Evergo Corporation
Room A, 9th Floor, 305 Section,
3 Nan King East Road,
P. O. Box 96-546, Taipei

TURKEY
Turkelek
Hatay Sokak 8,
Ankara

UNITED KINGDOM
Datron Instruments Ltd
Hurricane Way, Norwich Airport,
Norwich, Norfolk NR6 6]B, England

UNITED STATES of AMERICA
Datron Instruments Inc
c/o Wavetek RF Products Inc.
5808 Churchman Bypass,
Indianapolis, Indiana 46203

Wavetek Noﬁheast Area Sales
35 Pinelawn Road, Suite 209W,
Melville, New York 11747

Wavetek Western Area Sales
9045 Balboa Avenue, San Diego,
California 92123

Telephone

(01) 736 4111

2 7150283/4/5

41189483
41252109

0603 404824

(317) 787 3915

(516) 454 8440

(619) 565 9315

Telex

822196 + KOEL CH

44580

975173

TWX
(810) 341 3226

TWX
(910) 335 2007

Fax

(01) 734 2448

2 7122466

0603 483670

(317) 788 5999

(516) 454 8446

(619) 227 6221

For customers In countries not listed please contact DATRON INSTRUMENTS in the United Kingdom:

Datron Instruments Ltd
Hurricane Way, Norwich Airport,

Norwich, Norfolk NR6 6JB, England

WF4

0603 404824

975173

0603 483670
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