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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
aparticular4910 or4911 asonits datasheet stability 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 certified49100r4911isdetailed in Section 5 of the ‘4910 and
4911 DC Voltage Reference Standards User’ s Handbook'.

To check or re-calibrate a 4910 or 4911 against other standards,
such as saturated Weston cells, refer to Datron Instruments for
relevant information.

1.1.2 Calibration Confidence Check

As withany 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, for a 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 drift inany
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.



Section 1 - Routine Servicing

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. The rate 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. Setupthe 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 1400, 2.5W (or greater power rating) resistor
acrosseach 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 140Q loadsfromthe 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 bdtteries.
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— - )

Pin | Name Function Pin| Name Function
Four 140/2.5W %% % BATT OV (4) | Battery 4 -ve 9 BATT +V (4) | Battery 4 +ve

Load Resistors BATT OV (3) | Battery 3 -ve 10 | BATT +V (3) | Battery 3 +ve
BATT OV (2) | Battery 2 -ve 11 BATT +V (2) | Battery 2 +ve
BATT OV (1) | Battery 1 -ve 12 | BATT +V (1) | Battery 1 +ve

oNOGA~ BN

‘ 1 BATT OV (5) | Battery 5 -ve 13 | BATT +V (5) | Battery 5 +ve
o o o0 o J, ,l l J, No connection 14 No connection
l l ‘ No connection 15 | Thermistor Hi | Temperature monitoring
° Spe Thermistor Lo | Temperature monitoring thermistor connection
= g thermistor connection

Fig 1.2.1.1 BATTERY CONDITION CHECKS - BATTERY/CHARGE VOLTAGES CONNECTOR -
LOAD CONNECTIONS

20

| T T W OO N M T |

19

18
Battery

Voltage
(Volts) l

17 -

16—

15

RN TR IRNST TR

14 LS R B B TS (NC R TN N L S N T G S R B T U U S o i e e e [y et

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.

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

1. Connect the 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, P8and 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 unit and secure it with the eight securing screws and
shakeproof washers.

Re-instal ribbon-cable connectors P8 and P9.

7. Replace the top cover of the unit, securing it with the two top
COVET SCTews.

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 fully
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 to the 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 thatrepairs 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.

2.2.2 Use of Fault Diagnosis and Repair
Tables

Tables2.2.1 to 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
when the unit is connected to
an AC line supply.

Blown POWER INPUT module fuse.

LED or LED drive circuit failure.

Rear Panel,

Power Supply, Mother or
Front Panel PCB.

Check fuse rating and line
supply voltage selection.

As required.

User's Handbook, Section 2

Section 4.2.9.4; Page 4-38.

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
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.
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 4-8.
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. Sectlion 4.2.9.2; Page 4-38.

As required.
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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

CHECKS

RELEVANT SECTION OF HANDBOOK

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

SYMPTOM POSSIBLE FAULT FAULT LOCATION
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 OUTPUT 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 QUTPUT BUFFER 4-Wire Output Buffer failure. Qutput PCB. As required. Section 4.2.2.1; Page 4-17.
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TABLE 2.2.8 DIVIDED OUTPUT FAULTS

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 152uV. 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; Fage 4-20.
1.018V DIVIDED OUTPUT 1.018V Divided Output secondary divider failure. Qutput PCB. As required. Section 4.2.2.4; Page 4-20 and
drifts by less than 152pV. 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. Qutput 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; Fage 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 F601 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.
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.
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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 J208-1 20.6V £ 0.25V [1] DC400971 Sheet 1; Page 11.3-7
1+(2) J2&3-6 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] ' DCA400971 Sheet 3; Page 1 139
1+(4) J208-12 w.r.t J209-7 20.6V £0.25V [1] DC400971 Sheet 4;7Palige 113-10
1+(5) J208-15 w.r.t J209-8 20.6V +0.25V [1] DC400971 Sheet 5; Page 11.3-11
I+(1) I+(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) I+(4) in current limit [2] 305mA + 15mA DC400971 Sheet 4; Page 11.3-10
1+(5) 1+(5) in current limit [2] 425 mA £ 15 mA 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 20,8V +0.25V [1] DC400878 Sheet 2; Page 11.4-3
1+(3) TP302 w.r.t 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
i+(5) TP502 w.r TP501 20,6V +0.25V [1] DC400878 Sheet 5; Page 11.4-6
+12V REG(1) TP104 w.r.t TP101 12V + 0.6V DC400878 Sheet 1; Page 11.4-2.
+12V REG(2) TP204 w.r.t TP201 12V 06V 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) | tPacawrtTPaor 12V + 06V DC400878 Sheet 4; Page 11.4-5.
+13.5V REG(5) TP503 w.r.t TP501 135V + 0675V DC400878 Sheet 5; Page 11.4-6.
+12V TRANSIT (1)|  J604-10 w.r.t TP101 12V + 0.6V DC400878 Sheet 1; Page 11.4-2.
+12V TRANSIT (2) J605-10 w.r 1 TP201 | 12v £ o8y DC400878 Sheet 2; Pa;;e 11.4-3.
+12V TRANSIT (3)|  J606-10 w.r.t TP301 12V + 0.8V DC400878 Sheet 3; Page 11.4-4,
+12V TRANSIT (4) J607-10 w.rt P40 12V + 0.8V DC400878 Sheet 4; Page 11.4-5.
+VH(1) TP103 w.rt. TP101 [3] 12V £ 06V 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 + 0.6V DCA400878 Sheet 3; Page 11.4-4.
+VH(4) TP403 w.r.t. TP401 [3] 12V + 0.8V DC400878 Sheet 4: Pag;e 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 t 0.6V DC400879 Sheet 1; Page 11.5-1
+12V(B) TP104 w.rt. TP102 12V + 0.6V DC4008779 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
+;0V(B) [4] D103 cathode w.r.t. TP108 10V + 0.5V DC400879 Sheet 1; F;age 11.5-1

;1 OV(A)

U302-2 w.rt. TP108

+10V(B) + 15mV

DC400879 Sheet 3; Page 11.5.3

TABLE 2.2.13 OUTPUT PCB SUPPLIES

SUPPLY

TOLERANCE

TEST POINT DRAWING
+13.5V-5 P608-A1 w.r.t. TP102 13.5V £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_Bi TP101 w.rt. TP102 10V £ 0.5V DC400881 Sheet 1; Page 11:7-2
& +10V_C [4]
+5V_B 7Across R122 5V + 0.35V

DC400881 Sheet 1; Page 11.7-2

TABLE 2.2.14 DIGITAL PCB SUPPLIES

Notes:

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 respectto

[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
Oscilloscope:  Bandwidth >1MHz

4.

Sensitivity better than 100mV/division
Coupling DC

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

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").

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

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

N.B. Take special care not to short together any pins of the

10.

11.

BATTERY/CHARGE VOLTAGES connector.

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).

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.

Repeat steps S 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.

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

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

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
to pin 5 of the connector) is still within the limits specified in
step 8.

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 <1pV
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.

Adjust the 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. Refitall 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 101V 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 0.5V,

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

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 £2uV.
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SECTION 3 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
AVOID 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 amechanical 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 4910 and Drawing DA400906 Sheet 1, Facing
Page 11.2-3 for the 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 comers 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 two4910/491 15 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.
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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 the 4910 0r4911 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 simultaneously 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.

3.3.2 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

1.

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 Section3.4.12.

Fitting

Reverse the procedure given above 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 Paqel 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 bushand securing screw. Also ensure that the handle caps
are correctly located with one end flush with the front panel bezel.
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3.4 Assemblies - Removal and Fitting (conw.,)

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
swilch 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 swiich by
placing itonits shaft, 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 as detailed in Section 3.3.2.
Replace the unit’s Top Cover as detailed in Section 3.3.1.

3.44 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. Ensurethatallthe AVERAGE linksare in their INAVERAGE
position, (Refer to the instructions on the PCB Internal Front
Cover Screenadjacent to 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
component-side screen to the Cell PCB.

6. 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 the right-hand PCB Internal Front Cover Screen mounting
point.)

2. Ensure that the AVERAGE switching links are replaced in

therequired IN AVERAGE or OUT 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 AVERAGEIlinksare in theirINAVERAGE
position. (Refer to the instructions on the PCB Internal Front
Cover Screen adjacent to the links, or toSection 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 OQutput 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 Internal 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 (Conwd,)

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).

Remove the Rear Panel Assembly asdetailedin Section 3.4.3.
Remove the ten screws and wavy washers which secure the
Mother PCB to the unit’s side panels.

6. Slide the 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.
2.
3.

Remove the Battery Tray as detailed in Section 3.4.1.
Remove the Cell PCBs as detailed in Section 3.4.4.

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

Remove the Front Panel Assembly asdetailedin Section3.4.2.

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

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.

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

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
(cither 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
wiresasshownin Figure3.4.8.1. (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.

5. 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 P5S01 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 to 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.

4 )
. Feedthrough
Wires

FIG. 3.4.8.1 ACCESS TO FEED-THROUGH
CONNECTORS
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3.4 Assemblies - Removal and Fitting (Cont,

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 inSection3.4.3
2. Disconnect connector P101 from the Power Supply PCB.

3. Remove the five screws, shakeproof washers and insulating
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 Pagel1.3-5)

Removal
1. RemovetheRearPanel AssemblyasdetailedinSection 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 v
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 11.3.5.
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3.4.12 Battery Tray Assembly
(Drawing DA40088S 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).

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

2. Remove the six screws and shakeproof washers which secure-

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

4. 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. Lift out 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 harmess 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;FacingPage11.8-1 andFacing Page 11.8-2respectively. Take
care not to short the batteries, and make sure that no wires become
trapped between mechanical parts.

3-9



EXTERNAL
DC INPUT

o—

External DC
Input

Muttiplier/

Regulator

NORMAL / TRANSIT
MODE SWITCHING

v

AVERAGE OUTPUT

SWITCHING

v

—

FiG. 4.1.1.1 4910/4911 SIMPLIFIED BLOCK DIAGRAM

O 10V CELL 1
Battery-
—O O— Backed Lo OUTPUT
psU | Tz || N R
e
o
‘ PWM Divider
CELEY Timing Circuit
L
Baittery- % SV iD% o
D Backed 40 Lo OUTRUT
PSU :
Isolation \r
200Q
PWM Divider 4
CELL2 b Timing Circuit
" R
X 10V CELL3
Battery-
— O Backed Lo OUTPUT
PSU
200Q
b CELL 3 i
e - 0V CELL 4
Battery-
¢—O" O—1 - Backed Lo OUTPUT
PsSU
v
20002 500
CELL 4 ' ¢—A\\\————=<10v  AVERAGE
o — Lo OUTPUT
3 B
O |
_ — 4wire Sh AWRE
i Output OUTPUT
PWM Divider Buffer Lo BUFFER
Period Control l-
d»ﬁ 1.018V 1.018V
Output o Lo
‘Isolation
DIVIDED
PWM Divider OUTPUTS
| Timing Circuit
e
— -0 1V
- Battery- f—= Output card analog supply —O Lo
(O——{ Backed
PSU LS PWM Divider Timing Circuit supply olation
| PWM Divider
Timing Circuit
4-WIRE OUTPUT BUFFER
AND DIVIDED OUTPUTS
(4910 ONLY)




Section 4 - Technical Descriptions

SECTION 4 TECHNICAL DESCRIPTIONS

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

Component Identification

Main Functional
/ Pin Numbers

Circuit Diagram

Sheet Number _\

) 1
Component Type: C XXX XxX-x-X
e.g.. R = Resistor Lee g
Q = Transistor —/
U = Integrated Circuit

Component
Number

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

—
U201

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
4.1.2.1 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.e. 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,
each cellhasits own voltage reference module and output amplifier,
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’s output amplifier utilizes apulse-width modulation
(PWM) voltage divider to achieve precision gain control — see
Figure4.1.2.1.

4 ™\
Circuit Diagram DC400879 Sheet 1; Page 11.5-1
U104 Hi
o=
U109/U111 T O10V
7.23V =
Zener Vin
Reference PWM Digital
Module Divider Division Cell
Vout Ratio output
Control
Lo L
O Lo
FIG. 4.1.2.1 10V CELL OUTPUT
. - _/
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4.1.21 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 TH/(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.)

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

2n
Vout=Vmean=%ch.dt
0
1 t, L
Ti+T2 f Vin . dt + 0.dt
0 1

1

_ T
T1+T2

= x Vin since Vin is a constant DC voltage

In the 4910/4911 the total period T1 + T2 is held constant
at 16.384ms.

Therefore:-

T1x Vin

Vout = T 83 x 107

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+7T2).
In addition, because both the mark timing and total period timin g
are digitally derived from the same clock signal, it is 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 1o
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 setting resolution — giving the
composite divider a total resolution of 1 part in 2% (1 part in
16,777,216).

With the dividers adjusted to give a 10V cell output, the output can
therefore be set to 0.61V resolution (10V + 16777216). The
primary divider providing 152.6lV setting resolution, and the
secondary divider filling in each of these 152.61V steps to 0.6V
resolution.

4 ] N
O_
A On for period T1
_‘lj Off for period T2
T T2
[ 1 L] Mean
T1/(I£z1ati1;T2) S 6 b % Sensing | DCoutput
Vin Control LovFviitF;?ss
Off for period T1 vV
On for period T2 out
© ¢ —0
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
withinafew 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 TempLEDlllummates
red if temperature control is lost.

4 * k
R111 Circuit Diagram DC400879 Sheet 1; Page 11.5-1
7.23V from
Zener
reference
module +
. To10V Cell
u109/U111 > output
.Vln
P,S'“"}‘,ij 16-bit ‘mark’
Vin
Sacw&ary 8-bit 'mark’
Divider period control
Vout
\_ FIG. 4.1.2.3 PRIMARY AND SECONDARY PWM DIVIDERS Y,
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4.1.2.2 AVERAGE Output

Internal links are provided in the 4910/4911 so that individual
CELL outputs can be connected to the unit’s AVERAGE output.
These links switcheachcell’s 10V outputto the AVERAGEoutput
via 2002 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 isno longer 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 |
I |
Circuit Diagram DC400879 | Circuit Diagram DC400878  4910: Circuit Diagram DC400880
Sheet 1; Page 115-1 I Sheet 6; Page 11.4-7 I Sheet 2; Page 11.3-2
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4.1.2.3 4-WIRE OUTPUT BUFFER (4910 only)

The4910°s4-WIRE OUTPUT BUFFER is a unity 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
4.125.

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

4 Circuit Diagram DC400881 : External Load
Sheet 1; Page 11.7-2 |
|
+13V_A J
I
1
I
AVE_HI !
|
]
1

1 Load
I
Lo !

AVE LO
]
|
I !
ov
|
)
_ 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 — sec Figure 4.1.2.6. The mean-
sensing filter in cach divider filters the rectangular wave to
produce a DC divider output which can be set to 152.6uV
resolution (10V +216), 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
output thatcanbesetto2.44 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 V DIVIDED OUTPUT setting
resolution is 0.1751V (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 0.199uV (39 mV =+ 196,000).

Circuit Diagram DC400881
AVEL ¥ Sheets 1 to4; Pages 11.7-2 to 11.7-5
Uto1u102
= 10V
Vi
; Primary PWM Dividor 152.6,V per bit
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v 152,64V Secondary PWM Divider 0.1754V per bit
16-bit ‘mark’ per bit
period corirol +
_—o i
o0 Usowisa0s 1.018V
Vi —
PWM N 2qamv  Rdod 4 Ra27 R406
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period control & = = 1.018v
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FIG. 4.1.2.6 DIVIDED OUTPUTS . ' )
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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 T1, 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
seriestoprovidean 18V supply. When the4910/4911 isconnected
to an AC line supply, these batteries are ¢ither 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 LEDs to indicate the condition of each
cell’s battery supply (See Section 3 of the ‘4910 and 4911 DC
Voltage Standards User's Handbook’) and will automatically
disconnect the battery supply from the cell under certain failure
conditions. A 12V regulator in each cell’s power supply produces
aregulated 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 to 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 thisregulator
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

4.2.1.1 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
elevated 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 Ioop so that the zener
diode temperature remains constant. Switchmode control of the
heater current is used in Transit mode to conserve battery power.

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
Ul104s. 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/U101 11-10-13

The two inputs to the zener reference module’s temperature error
amplifier are continuously monitored by amplifier U1103-2-6 and
comparators U1019-8-14' and U10111-10.13. 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 U10113 goes low. Via U10812-13-11 this transition sets latch

U107s-10-13-12 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-10-1312
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.

49
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U109/U111/Q102

The stable 7.23V reference voltage generated by the zener
reference module at U1049-10 is 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 Ul113 is
amplified to 10V.

The precision gain control loop is built around U109 —achopper-
stabilized op-amp with an extremely low input offset drift of
typically only 0.01 pV/°C and 100 nV/N(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
ofR111andR113 mustequal the primary divider’s output voltage
which provides feedback to U1093— see Figure 4.2.1.1.
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efarence
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Hence:-

R113

VS ¢ —————
R111 + R113

x (Vref - Vs) = Vp 1)

Vp and Vs are given by the equations:
VP = Vou x VRI 2)
Vs = Vo x VR2 (3)

where VR1 and Vrz are the division ratios of the primary and
secondary PWM dividers respectively.

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

R113 1

e N R B 4
R111 + R113 216 )

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

Vout = (5)

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 2'6(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
WLV per bit.

The secondary divider’s timing is controlled by an 8-bit counter,
giving it a division ratio resolution of 1 part in 2° (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:-

30mV /2= 0.6 uV per bit

D102 and Q102 level shift and buffer the output at Ul11sso 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
18maA.
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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 Q205, n-channel
JFET Q206 is included in the switch. The on-resistance of Q206
ismatched to that of Q204 and itis 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 U2047islow, driving Q203 on,
the high output at U204s allows C208 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 C208 to OV. Asaresult the -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 0V, 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
isplacedinits ‘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/U208/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 Fliter
(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 1/2'6that 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 asingle control signal SETB_L, which s 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 U301s5drives charge pump capacitors C303 and C304 to
provide the +20V and -10V levels necessary to turn Q302 and
Q303 off respectively.

U303

U303s-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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4.2.1.4 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 inf 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 U2024-36, 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 swiiches S401, S402,
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 U4074-1-5-6causing its Q output U407sto 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. In conjunction 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.
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M@_L is clocked by the SYNC signal into the first stage of the
two-stage shift register formed by the flip-flops in U406, and is
clocked into the second stage of the shift register by the C4 clock.
As a result the M@_L pulse is delayed by 250nsec to produce
M2_L, which after inversion by U40813-11 gates SYNC through
U4081-2-3to produce a second STRB A_L pulse. In conjunction
with SETA, this STRB A_L pulse places the primary divider into

its T2 space condition as described in Section4.2.1.2. M2_L also

resets U4074-1-5-6, causing its Q output to go high and further
counting in U401/U402 to be inhibited.

The timing diagram for the primary divider timing circuitry is
shown in Figure 4.2.1 4.

/‘
€ '"x C4 Clock Periods —— 3! i
« 3
c4 J) ) L
— _ (( W
20 L H /
ereioad «
21 L wilh'o'oum )) /
= n
— =
2L N
e ) ﬂﬂ«ﬂﬂﬂ [T LT
/ < U401/ U402 Enabled
]

U4076 / } 7 («
f «

/,,
[/

i ((

— ]

M1 / )
(C

N

M2 J)
] )

L
rf

STRBA_L \U { 2

N\

STRBB_L \|_| - 2

FIG. 4.2.1.4 PRIMARY DIVIDER TIMING CIRCUIT - TIMING DIAGRAM )

U

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)

4.22.1 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/B87and P608As/Bs to 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 preventleakage 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_Loto the 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
eachcell) 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 clements
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
switch.

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 that of 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. As aresult the -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 U2037drives 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.

If U2016is low when the clock pulses occur, the primary divider
isplacedinto its mark condition (output at TP201 connected to the
+10V_B). If U202sis high when the clock pulses occur, the

dividerisplaced into its space condition (TP201 connected to 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 250nsec 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 thereafter 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:

i R401 + R427
R401 + R427 + R406
which solves to:-

x (VS - Vour) = Vp

Vout =

R401 + R427 + R406 R401 + R427 + R406
R401 + Ra27 R40T + R427 ) % Ve

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

VP + (1-

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-71.739x 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 amplificr.

' M
R406
AW =
C408
R401 + R427 R404
Vs  — AMWMN——A\W—2=
Udos
VP 3 % +13V_A
Vout
—>
+10V_C -
R408
R409
\ FIG. 4.2.2.2 1.018V DIVIDED OUTPUT - OUTPUT BUFFER y.
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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
U4011-27 (Circuit Diagram DC400881 Sheet 4; Page 11.7-5),
sets the secondary divider into its space condition.

U501/U502

Preloadable counters US01 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 U503¢ 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.
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When the counter reaches zero, carry output U50214 goes low for
one clock period. SYNC clocks this output into U5034-2-3-1-5-6,
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
U4011-27, 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 U3047 turns Q303 off, while
the corresponding high to low transition at U304s drives the +ve
end of C304 to OV. Asaresult the -ve end of C304 (and hence the
gate of Q306) is driven to -10V, turning Q306 off.

Similarly, when U3045 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 o three signals from the primary voltage divider’s
timing circuitry. The signal SETA, which s 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/C317isincluded at
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 - Sec_ondary Divider Timing Circuit

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

U50310-12-11-13-9-8

Control signal Z2_L 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.

U507/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 U5038 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 levelson U10111-12-13 and U1024-5-6-7-10-11-12-13, DIP switch
S101 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 2'6(152.6 1V 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 output U1046to 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
U10545-67-10-11-12-13 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- causing its Q output U104s 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
Output 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 Ul12-3-2 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',
producing a 250nsec duration negative pulse at U3140nce 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 Uliz-3-2
(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.
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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
respecttoZ1_L by 125nsec and with respectto Z@_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.

U6/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.

U101/0102

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 U1025.6.7. U1025-6-7 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 — sce
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
as the battery temperature increases — see Figure4.2.5.2. 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 305mA.

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 outputcurrent, 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. (Itisonly
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 RS10/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 theinputand 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 voltage 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 DC input s less 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 49.9€ resistors and a 1uWF
capacitor (e.g. R1,R2and C1). The filters give all of these outputs
a nominal output resistance of 100Q,

The filter for the AVERAGE output comprises the front-panel
components R9 and C13, together with the four Mother PCB
mounted 2002 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%) + 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 10 series resistor and a
n-filter comprising C22, LI and C24 in its I+ lead. Its Hi lead has
a 100Q 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 11.3 2)
(4911: Circuit Diagram DC400905 Sheet 1; Facing Page 1].34 )

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. It is
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 1; 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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SECTIONS 1 to 10 are in course of preparation

SECTION 11 4910/4911 Servicing Diagrams and Parts Lists

N.B. The parts list for an assembly is at the rear of the assembly's sub-section.
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Output PCB ASsemblY ....omuisusihisimamsmaasin i sanih s anaara s 11.7-1

Output PCB Digital Sub-ASSEMDBIY ......ccoreriereiiiiriircssesiieeseisisnecssesmisiassssssessss nsesmssessesssntssasassssss 11.7-7
11.8 Battery Assemblies

Battery Tray ASSEIMDLY ....ccviiieiieiiiieseresseesssecseeessnscsssessasesssassssssssseresasnssassssssesssesssestssssssasassssrsssnons 11.8-1

Battery Tray PCB ASSEMDIY ..ouisssaisorsssmsoinmnssionsanisessoncisissnssssnsonsasssssisssiniossantssasnsaonsantinassasssassinnss 11.8-3
11.9 Option 90 - Rack Mounting

Rack Mouniting Kit iwsiissmmimsisosessscicsiiosimismiisvomsanie R s R e 11.9-1
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DESIG

PART NO

400878-2
400879-1
400880-1
400881-1
400882-2

100065-2
400923-1
410439-1
420077-4
450745-2

4507462
450747-2
450746-1
450764-1
450772-3

450773-2
450786-1
450800-1
450801-1
450842-1

450912-1
611004
611006
611007
611011

611015
611016
611017
611104
611105

611109-1
611118
611119
612004-1
613005

613014
613020
©13029
613053-1
617020

630042
630175
630255
630323
630324

DESCRIPTION

ASSY PCB MOTHER 4910
ASSY PCB CELL 4910

ASSY FRONT PANEL 4910
ASSY PCB OUTPUT 4910
ASSY REAR PANEL 4910

ASSY BATTERY '[RAY 4910

ASSY PCB DIGITAL 4510

PCB INT FRONT COVER SCRN 4910
LABEL RATING

INST COVER (UPPER) 4910

INST COYER (LOWER) 4910
BAPTERY SUPPORT BOX 4910
FRONT CARD SUPPORT PANEL 4910
SIDE TRIM ADHESIVIL 4910

SIDE PANEL RIGHT 4910

SIDE PANEL LEIT 4910
INSULAT'OR 'TOP COVER 4910
GASKET DIGI'TAL SCRELN 4910
INSULATOR BOT'I'OM COVER 4910
LINK SHORTING GOLD PL.

INSULATION SHEET DIG 4910
SCREW M3 X 6 POZIPAN SZP
SCREW M3 X 10 POZIPAN SZP
SCREW M3 X 6 POZICSK SZP
SCHEW M2.5 X 6 POZIPAN SZP

SCREW M3 X B8 POZICSK SZP
SCREW M3 X 8 POZIPAN SZP
SCREW M3 X 16 POZIPAN SZP
SCREW 10-32 X 5/8 POZICSK BLK
SCREW 8-32 X 3/8 POZICSK SZpP

SCREW M3 X 12 SLT CH GL.PL
SCREW M3 X 8 POZICSK SS BLK
SCREW M4 X 8 POZICSK SS BLK
STANDOFF M3 X 4

WASHER M3 INT SHAKP SZP

WASHER M2.5 INT SHAKP S4P
WASHER M4 SZP

WASHER M3 WAVY SS

WASHER M3 PLAIN CU GL.PL
RIVET SNAP 4.1 HOLE BLK

CLIP CABLE

PCB CAKD GUIDE

TAPE SELF ADH. DBLE, SIDED
HANDLE CAP

HANDLE STRAP

DESC: ASSY 1INST 4910

PRINC MANUF

MANUF PART NUMBER CLASS

DATRON
DATRON
DATRON
DATRON
DA'TRON

DATRON
DAT'RON

R1CHCO

RICHCO
RICHCO
3M
WAVETLEK
WAVETEK

SEE DRG
SEE DRG
SEf DRG
SEE DRG
SEE DRG

SEE DRG
SELE DRG
SEE DRG
SEE DRG
SEE DRG

SHE DRG
512 DRG
SKE DRG
SElE DRG
SEE DRG

SEE DRG
SEE DRG
SkE DRG
SEE DRG
SEE DRG

SEE DRG

SEE DRG

SR40508

CFCC-8

RCG1

Y9469 X 1/2" WIDE
1400-02-2732
2800-07-0031

DRG NO: LP400B83-2 REV:. 2 PAGE NO:

SEERsAA AR RSN S NREAReSE SEEsEssEsSEES

UM QUAN'T'ITY CHANGES
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EA
EA
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o
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DESIG

End

PART NO

030325
630326
630333
6390371
700124

700125
920030-1

DESCR1PTION

HANDLE BUSHING

REAR TRIM CAP

FOOL TPR 15.9 BLK

PCB GUIDE 204MM SELF-ADH
KNOB 15MM BK WIYH POINTER

CAP 15MM BK
LINK SHORTING

DESC: ASSY 1NSYT 4910

PRINC MANUP

WAVETEKR

WAVETEK

MOSSE PLASTIC PARYS
RS COMPONENTS
SIFAM

SIFAM

MANUF" PART NUMBER

1400-01-9383
1400-02-20672
15129
543-6306
SP150 004

C150
SEE DRG

PEEENS A

EA
A
EA
AR
EA

EA
EA

DRG NO: LP4008B83-2
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[_ AT IS3U6 LEVEL CHARGE [ el i i) DATE DAIL DAIE INSTRUMENT ASSY. H
nenvie suniany [ZAUNBS | AVG B2 |1 dut et snEer | oF |
DATRORN INSTRUMENTS LD PARTS LIST 07-May-91 Di2sC: ASSY INSTRUMENT 4911 DRG NO: LP400906-2 REY: 2 PAGE NO: b}
SALULILELRANRARESIANUIN RLEIEAUALAE SEUREIEET AN SRR RGNS L AEECNRNRNSLEAMERNNENERE HEmASARRNSNESE et aEE WesoBasN  Lobetie s eenn
LESIG P DESCRIPTION PRINC MANUF MANU#® PAR'!' NUMBER CLASS UM QUANTI'Y CHANGES
100876-2 ASS5Y PCB MOTHER 4910 DATRON i DRG EA 1
400879-1 ASSY PCB CELL 4910 DATRON DG LA 4
40v382-2 ASSY REAR PANEL 4910 DATRON L DRG 07/ J8 §
400885-2 ASSY DATTERY TRAY 4910 DATRON DRG LA L
400%05-1 ASSY KRONT PANEL 4911 DATKON DRG EA I
400923-1 ASSY PCB DIGITAL 4910 DATKON DRG EA 1
410439-1  PCB INT FRONY COVER SCRN 4910 I DRG EA 1
420077-4 LABEL RATING DKG EA 1
450745-2  INST COVER (UPBER) 4910 DRRG EA 1
450746-2 INST COVER (LOWER) 4910 DRG EA 1
450747-2 AI'TERY SUEPCR'L BOX 4910 DRG 1A}
450748-1  FRONT CARD SUPPORT PANEL 4910 iE DRG kA 1
450764=1 SIDE TRIM ADHESLYE 4910 SEE DKG A 2
450772-3 SIDE PANIL RIGHT 4910 8 DRG EA 1
450773-2 SIDE PANEL LEFT 4910 SEER DRG EA 1
450786-1  INSULATOR TOP COVER 4910 SEE DRG EA 1
450800-1 GASKET DIGITAL SCREEN 4910 SEE DRG EA Y
450801-1 INSULA'TOR BOTTOM COVER 4910 SEE DKRG EA 1
450912-1  INSULATION SHEET DIG 4910 SEE DRG EA 1
611004 SCREW M3 X G POZIPAN SZp EA B
611006 SCREW M3 X 10 POZIPAM S$4P EA 2
611007 SCREW M3 X 6 POZICSK SZP EA 12
611011 SCREW M2.5 X 6 POZIPAN SzP EA 4
611015 SCREW M3 X 8 POZICSK SZP EA 6
611016 SCREW M3 X B POZIPAN Szp EA 15
611017 SCREW M3 X 16 POZIPAN SZP EA 6
611104 SCREW 10-32 X 5/8 PO%TICSK BLK EA 4
611105 SCREN 8-32 X 3/8 POZICSK S4P EA 4
611104-1 SCREW M3 X 12 SLT CH GL.PL EA 8
6111186 SCREW M3 X 8 POZICSK SS BLK EA 2
611119 SCREW M4 X 8 POZICSK SS BLK BA 6
©12004-1 STANDOFF M3 X 4 SEE DRG EA 8
613005 WASHER M3 INT SHAKP SZpP EA 12
613014 WASHER M2.5 INYT SHAKP SY4P Ea ¢4
613020 WASHER M4 sSzp EA 6
613029 WASHER M3 WAYY SS EA 13
©13053-1 WASHER M3 PLAIN CU GL,PL EA 8
617020 RIVET SNAP 4,1 HOLE BLK RICHCO SR4050B EA 12
630042 CLIP CABLE RICHCO cree-8 EA 1
630175 PCB CARD GUIDE RICHCO RCG1 EA 8
630255 TAPE SELF ADH. DBLE, SIDED 3M ¥9469 X 1/2" WIDE AR 1
630323 HANDLE CAP WAYETEK 1400-02-2732 7.}
630324 HANDLE STRAP WAVETEK 2800-07-0031% EA 2
630325 HANDLE BUSHING WAYETEK 1400-01-9383 EA 4
630326 REAR TRIM CAP WAVETEK 1400-02-2672 EA 2



DATRON INSTRUMENTS LTD PARTS LIST 07-May-91 DESC: ASSY INSTRUMENT 4511 DRG NO: LP400906-2 REV: 2 PAGE NO: 2

B L - L FESSRSESSS  Eessds o= AR ANl LSAS LSS RLRL T ELSRLS ESUAANEENSANASAR M ARE S mm e e

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
830333 FOOT TPR 15.9 BLK MOSS PLASTIC PARYS 15129 EA &
630371 PCB GUIDE 204MM SELF-ADH RS COMPONENTS 543-636 AR 1
100124 KNOB 15MM BK WITH POINTER SIFAM SP150 004 EA 1
700125 CAP 15MM BK SIFAM €150 Ea 1
920030-1 LINK SHORTING SEE DRG EA 1

End
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DATRON INSTRUMENTS LTD  PARTS LIST 07-May-9 DESC: ASSY FRONT PANEL 4910 DRG NO: LP400080-1 REY: 4 PAGE NO: 1
DESIG PART NO DESCKIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANIITY CHANGES
R1 014998 RES MF 49R9 1% .12W 50PPM HOLSWORTHY Hac A EA 13
R2 014998 KES MF 45R9 1N ,12W LOPPH HOLSWOR'THY HBC A BA -
R3 014998 RES MF 49%9 1% .12W 500PM HOLSWORTIIY HBC A EA -
R4 014998 RES MF 49R9 1% ,12W 50PPM HOLSWORTHY HBC A EA -
RS 014998 RES MF 49R9 1M .12W 50PPM HOLSWORTHY HBC A EA -
K6 014998 RES MF 49R9 1% .12W 50PPM HOLSWORTHY HBC A EA -
R7 014998 RES MF 4989 1% .12W 50PPM HOLSWOR‘UHY HBC A EA -
RB 014998 RES MF 49R9 1% .12W 50PPM HOLSWORTHY Hec A EA -
R9 014998 RES MF 49R3 1% .12W 50PPM HOLSWORTHY HBC A EA ~
R10 014398 RES MF 49R9 1% .12W 50PPM HOLSWORTHY Hec A EA —
R11 014998 RES MF 19R9 1% .12W 50PPM HOLSWORTHY Hsc A EA —
R12 014998 RES MF 49R9 1% .12W 50PPM IIOLSWOR'THY HBC A EA —
R13 014998 RES MF 49R9 1% .12W 50PPM HOLSWORTHY HBC A EA -
R14 011008 RES MF 10R0 1% .12W SOPPM HOLSWORTHY HeC A EA 1
R15 011000 RES MF 100R 1% .12W S0PPM HOLSWORTHY HBC A EA 1
cl 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA 7
c2 102331 CAP CD 330PF 10% 500V BECK CDOBK13300MSCR A EA 16
4 110046 CAP PE lUF 20% 50V WIMA MKS2 1UF 20% 50V A EA -
c5 102331 CAP CD J30PF 10% 500V BECK CDOBK1330PMSCR A EA -
c7 110046 CAP PE 1UF 20% 50V¥ WIMA MKS2 1UF 20% 50V A EA -
c8 102331 CAP €D 330PF 10% 500V BECK CDOBK133UPMSCR A EA ~
c10 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA -
cll 102331 CAP CD 330PF 10% 500V BECK CDO8K1330PMSCR A EA -
c13 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA -
Cl4 102331 CAP CD 330PF 10% 500V BECK CDO8K1330PMSCR A EA -
Cl6 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UP 208 50V A EA -
ciL7 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR a EA -
c19 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA -
€20 102331 CAP CD 330PF 10% 500V BECK CDO8K1330PMSCR A EA -
c22 110041 CAP PE 1ONF 20% 100V WIMA FKS2 EA 1
e23 00000N NOT FITTED EA 1
c24 110040 CAP PE 33NF 20% 63V WIMA MKS2 EA 1
c27 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
c28 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA - ;
c29 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
c3o0 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
€31 102331 CAP CD 330PF 10% 500V BECK CDOBK13I0PMSCR A EA -
€32 102331 CAP CD 330PF 10% SO0V BECK CDOBK1330PMSCR A EA -
€33 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCIt A EA -
c34 102331 CAP CD 330PF 10% 500V BECK CDO8K1330PMSCR A EA -
Cc35 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
D1 220024 DIODE LE RED/GRN ALG/TELEPUNKEN €OX95 EA 14
D2 220024 DIODE LE RED/GRN AEG/TELEFUNKEN cQX95 EA -
D3 220024 DIODE LE RED/GRN AEG/TIELEFUNKEN cQX95 EA -
D4 220024 DIODE LE RED/GRN AKG/TELEFUNKEN CQX95 EA -




DESC: ASSY FRONT PANEL 4910 DRG NO: LP400800-1 REV: 4 PAGE NO: 2

ensESSEsaGseNANEEess EssmEacs

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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DESIG PART NO DESCRIPTION PRINC MANUR MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R1 0149398 RES MF 49R9 1% ,12W 50PPM HOLSWQORTHY HBC A EA 9
R2 V14998 RES MF 45R9 1% .12W 50PPM HOLSWORT'HY HBC A Ex -
3 014990 RES MF 49R9 1% .12W 50PPM HOLSWORTHY H8C A EA =
R4 014958 RES MI* 49R9 1% .12W 50PPM HOLSWOR'THY HBC A EA -
RS 014998 RES MF 49R9 1% .12W 50PPM HOLSWORTHY HscC A BEA «
R6 014898 RES ME' 49R9 1% ,12W 50PPM HOLSWOR'THY HBC A EA -
R7 014998 RES MEF 49K9 1% ,12W 50PPM HOLSWORTHY HE&C A BEA =
R8 014598 RES MF 49R9 1% .12W 50PPM IIOLSWOR'THY HEC A EA
R 014998 RES MF 49Kk9 1% .12W 50PPM HOLSWOR''HY HBC A EA =
ek 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA
2 102331 CAP CD 33UPF 10% 500V BECK CDO8K1330PMSCR I8 A 10
c4 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% S0V A EA -
fois 102331 CAP CD 330PF 10% 500V BLCK CDOBK1330PMSCR A EA -
c? 110046 CAP PE 1UP 20% 50V WIMA MKS2 1UF 20% 50V A IEA =
c8 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
Cl0 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UP 20% 50V A EA
€l 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A BA
£1.3; 110046 CAP PE 1UF 20% 50V WIMA MKS2 1UF 20% 50V A EA
Cl4 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA
[oP ] 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA -
C30 102331 CAL CD 330PF 10% 500V BECK CDUBK1330PMSCR A BA -
Cc31 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA
ca2 102331 CAP CD 330PF 10% 500V BECK CDO8K1330PMSCR A EA =
¢33 102331 CAP CD 330PF 10% 500V BECK CDOBK1330PMSCR A EA =
D1 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA 14
D2 220024 DIODE LE RED/GRN ALG/TELEFUNKEN CQX95 EA =
D3 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA =
D4 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA =
D5 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CRX95 EA =
D6 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CRX95 EA =
D7 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX9%5 EA -
DB 220024 DIODE LE RED/GRN ALEG/TELEFUNKEN COX95 EA
D9 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
Dlo 220024 DIODE LE RED/GRN AEG/TELEFUNKEN COX95 EA -
D1l 220024 DIODE LE RED/GRN AEG/TELEFUNKEN COX95 EA =
D12 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA =
D13 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA -
D14 220024 DIODE LE RED/GRN AEG/TELEFUNKEN CQX95 EA =
PE€02 605185 SOCKE1L PCB 32-WAY (2 X 16) BICC-YERO 905-72270K EA 1
P603 605184 SOCKET PCB 64-WAY (2 X 32) BICC-YERO 905-72209D Ea 1
Jli 920218-1 TERMINAL CREY/RED CLIPF SEL DRG BA S
J12 920217-1 TEWMINAL GREY/BLACK CLIFE Skilk DRG EA 5
Jl3 920218-1 PTEHMINAL GREY/RED CLIFF SEE DRG EA -
Jl14 920217-1  TERMINAL GREY/BLACK CLIKF SEE DKG LA =
J1s 920218-1 ERMINAL GREY/RED CLIFF SEE DRC EA

i
i
|
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DESIG PART HNO DESCRIPI'ION PRINC MANUF MANUEF PART NUMBER CLASS UM Y CHANGES
J1é 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG EA -
J17 920218-1 TERMINAL CREY/RED CLIFF SEE DRG EA -
J18 92021%~1 TERMINAL GREY/BLACK CLIFEF SEE DRG EA -
J19 920218-1 I'ERMINAL GREY/RED CLIPF SEE DRG EA -
J20 920217-1 TERMINAL GREY/BLACK CLIFF SEE DRG BA -
J25 920223-1 TERMINAL GREY/GREEN CLIFR SEE DRG EA 1
J26 920219-1 TERMINAL GREY/WHITE CLIFP 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 -
ES5 614012~-1 SPACER M3 CLEAR X &5 SEE DRG EA -
Eé 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
E7 614012-1 SPACER M3 CLEAR X § » SEE DKG EA -
EB8 614012-1 SPACER M3 CLEAR X & SEE DRG EA =
EY 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
ELQ 614012-1 SPACER M3 CLEAR X 5 SEE DRG EA -
Ds1 920226 GAS ARRESTER 230V DC SPARKOYER BESWICK GIDILLD EA 5
Ds2 920226 GAS ARRESTER 230V DC SPARKOVER BISSWICK GTD911D EA -
Ds3 920226 GAS ARKESTER 230V DC SPARKOVER BESWICK G1TDPY11D EA =
DS4 920226 GAS ARRESTER 230V DC SPARKOYER BESWICK GTD911D EA -
DsS5 920220 GAS ARRESTER 230V DC SPARKOYER BESWICK G1'DY11D EA -
410433-2 PCB FRONT 4910 SEE DRG EA 1
420098 LABEL SERIAL/ASSY No. RS COMPONENTS 554793 EA 1
420112-1 LABEL SSD WARNING 12 X 12mm TERNIS LN1212 A EA 1
450750-3 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 CORMER BRACKE!' RIGHT 4910 SEE DRG BA 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 POZIPAN SzP EA 10
611011 SCREW M2.5 X 6 POZIPAN SZP LA 4
611016 SCREW M3 X B POZIPAN SZP EA 6
611105 SCREW 8-32 X 3/8 POZICSK SZP EA 4
613005 WASHER M3 INT SHAKP SZP EA 6
613029 WASHER M3 WAVY SS EA 10
613047 WASHER M2.5 WAVY 5SS EA 4
6130541 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 EA 24
630024 BEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 10
900009 LOCKING COMPOUND LocTImE 222 AR 1
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NS

DESIG PART NO

End

300034-2
1 605143
920234
400971-2
420098

450287-1
450743-5
450744-1
450865-1
512111

512666
521006
590001
550006
605161

606027
611006
611015
611016
611055

613005
613009
613020
615029
615002

615018
618001
618010
630019
800003

920086

LESCRIPTION PRINC MANUFR

TRANSF POWER 48310 SIGA
SOCKET PCD 13-WAY .156" MOLEX

FUSE 400mA 250V 32mm SLOW BLOW LI'C'LEFUSE
ASSY PCB POWER SUPPLY 4910 DATRON

LABEL SERIAL/ASSY No. RS COMPONEN''S

BRACKET HEATSINK
REAR PANEL 4910

MAINS SCREBENING BOX

HEATSINK PSU 4910

WIRE 7/.2 PTFE 1KV BRN BSG210

WIRE 7/.2 PTFE 1KY BLU BSG210

WIRE 16/.2 PVC 1KV GRN/YLW RS COMPONEN'TS
SLEEVE NP 1.5 X 20MM BLK HELLERMANN
SLEEVE HS 2.4mm YLW. kS COMPONENTS

CRIMP TERMINAL GD PL MOLEX

POLARISING PIN (.156" HOUSING) MOLEX
SCREW M3 X 10 POZIPAN S2ZP

SCREW M3 X 8 POZICSK SZP

SCREW M3 X 8 POZIPAN SzpP

SCREW M4 X 40 SLOT PAN BNP

WASHER M3 INT SIHAKP szZpP
SOLDER 'lAG 4 BA B1P
WASHER M4 SuP

VIASHIER M3 WAVY SS

NUT FULL M3 szp

NUT NYLOCK M4 SzZp

BUSH INSUL. TO220 PHILIPS

PAD INSUL. SIL 70220 WARTH
GROMMET 9.5 DIA. RS COMPONENTS
HEATSINK COMPOUND RS COMPONEN''S

MAINS INPUT FPILTER CORCOM

CEMERSWAAT Lcszoauns e R e I

MANUF PART NUMBER

DRG NO; LP4008B2-2

CLASS UM QUANTITY

SEE DRG
09-91-1300
313.400
SEE DRG
554-793

SEE DRG
SEE DRG
SkE DRG
SEE DRG
TYPE C

TYPE C

359-380

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

15-04-0220

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

6J4

EA
EA
EA
EA
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R1OL 085017 160K VERT M/T BOURNS 3296X-1-104 EA 5
klo2 000188 1RY 5% . 25W NEOIM CFI25 A EA 4
®1G) 00101 3 100K 5% .25W NEOHM CrR25 h EA &
Klud  LU0273 5 27K Y% L 25W NEOHM CPR25 A EA 5
Rlve 050116 RES MF 2KZ 1% .4W 100PPM NISOHM LRU204 A EA %
R1u7 aar71es EiLs CT 10K YBRY M/T BECKMAN 6uX A EA '4
R10Y a9uiq2 RES PACK JUK X 4 .95% BECRKMAN 694-3-R10KD A S
%109 050151 RES MP 255K ©.1% .1uW 15PPM HOLSWOR'THY 16 BA S
R1LO 050152 RES MP* S6K2 0.1% .12W LSPPM HOLSWORTHY 14 EA 9
k112 012052 RES MF 20KS 1% .12W 50PPM HOLSWORTHY HBC A LA 5
R114 014751 RES MI' 4K75 1% S0PPM HOLSWOR''HY Hnse A EA 5
R115 013321 KES MP 3K32 1% 50PPM HOLSWOR'THY HBC A EA 20
K116 013321 RES MP 3K32 1% 50PPM HOLSWOR'THY HBC A EA -
RiLl7 013321 RES MF 3K32 1% 50PPM HOLSWORTHY lsc A EA -
R118B 013321 RES MP 3K32 1% ,12W SOPPM 1HOLSWORTHY HBC A EA
R201 065017 RES CT 100K VERT M/T BOURNS 3296X-1-104 EA =
f202  0C0188 RES CF LHB 5% ,25W MEOHM CFR25 a EA —
{203 000101 RES CE 10OR 5% .25W NEOHM CFR25 A gA -
R204 000273 RIS CF 27K 5% .25W NEOIIM CIR25 A FA =
R206 050116 RES MF 2K2 1% .4W 100PPM HEGI: LR0204 A EA -
R207 067103 RES CT 10K VERT M/T BECKMAN 68X A EA -
R208 050142 RES PACK 10K X 4 .5% BECKMAN 694-3-R10KD EA ~
R209 050151 RES MP 255K 0.1% .12W 15PPM HOLSWOR'THY HB EA -
R210 050152 RES MF 56K2 0.1% 12" 15PPM HOLSWORTHY HB EA -
R212 012052 RES MF 20K5 1% .12W 50PPM HOLSWOR'LI'HY HBC A EA =~
R214 014751 RES MF 4K75 1% ,12W 50PPM HOLSWORTHY HBC A EA -
R215 013321 RES MF' 3K32 1% ,12W SOPPM HOLSWORTHY H8C A EA -
R216 013321 RES MF 3K32 1% .12W 50PPM HOLSWORTHY HBC A A -
R217 013321 RES MF 3K32 1% .12W S0PPM HOLSWOR'THY HBC A EA -
RZ18 013321 RES MF 3K32 1% .12W 50PPM HOLSWOR'THY HBC A EA —
R301 065017 RES CT 100K YERT M/T BOURNS 3296X-1-104 Ba -
k302 000188 RES CF 1R8 5% .25W NEOHM CIPR25 A EA =
R303 0C¢n101 RES CF 100R 5% .25W NEOHM CFR25 A EA =
K304 000273 RES CF 27K 5% .25W NEOHM CFR25 A EA =
K3U6 050116 RES MP 2K2 1% .4W 100PPM NEOHM LR0204 A EA -
R307 067103 RES CT 10K VERT M/T BECKMAN 68X A LA =
k308 090142 RES PACK 10K X 4 5% BECKMAN 694-3-R10KD EA =
R309 050151 RES Mt 255K 0.1% ,12W 1SPPM HOLSWOR'THY 18 EA =
K310 U50152 RES M 56K2 0.1% .12W 15PPM HOLSWORTHY Hy BN =
R312 012052 RES MF 20K5 1% .12W 50PPM HOLSWOR'THY HE8C A BA -
K314 014751 RES MF 4K75 1% .12W 50PPM HOLSWOR'HY HBC A EA -
R315 013321 RES MF 3K32 1% . 12W 50PPM HOLSWOR'LIY HBC A EA -
K316 013321 RES MFP 3K32 1% .12W 50PPM HOLSWORTHY 1sec A el =
K31/ 013321 RES MF 3K32 1% ,12W 50PPM HOLSWOR'HY HBC A EA -
RIlE 013321 KES M 3K32 1% .12W 50PPM HOLSWOR'IHY HBC A EA -
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DESTG  PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R401 065017 RES CT 100K VERT M/1 BOURNS 3296%X-1-104 EA =
RA02 000188 RES CF 1R8 5% .25W NEOHM CIFR25 A LA -
R403 000101 RES CF 100R 5% .25W NEOHM CFR25 A EA -
R104 onnR73 RES CF 27K 5% .25W NEOHM CFR25 A EA -
R406 050116 RES MF 2K2 1% .4W 100PPM NEOHM LR0204 A EA —
407 067103 RES CT 10K VGRT M/T BECKMAN 68X A EA -
R408 090142 RES PACK 10K X 4 ,5% BECKMAN 694-3-R10KD BA -
K409 050151 RES M® 255K 0.1% .12W 15PPM HOLSWORTHY HB EA -
R410 050152 RES MF 56K2 0.1% .12W 15PPM HOLSWORTHY HB EA -
R412 012052 RES MF 20KS 1% .12W S0PPM HOLSWORTHY 118C A EA -
R414 014751 RES MF 4K75 1% .12W 50PPM HOLSWORTHY HBc A BEA -
R415 013321 RES MF 3K32 1% .12W 50PPM HOLSWORTHY HBC A EA -
R416 013321 RES MF 3K32 1% .12W SOPPM HOLSWORTHY HOC A EA -
R417 013321 RES MF 3K32 1% ,12W 50PPM HOLSWORTHY HBC A EA -
R418 013321 RES MF 3K32 1% .12W SOPPM HOLSWORTHY H8C A EA -
RS501 065017 RES CT 100K VERT M/T BOURNS 3296X-1-104 EA -
R502 000128 RES CF 1R2 5% .25W NEOIIM CFR25 A EA 1
R503 000101 RES CF 100R 5% . 25W NEOHM CI'R25 A A -
RS04 000273 RES CP 27K 5% .25%W NEOIIM CFR25 A EA -
RS06 050116 RES MF 2K2 1% .4W 100PPM NEOHM LRO204 A EA =
R507 067103 ° RES €T 10K VERT M/T BECKMAN 68X A BEA -
R508 090142 RES PACK 10K X 4 5% BLECKMAN 694-3-R10KD EA -
R509 050151 RES MF 255K 0.1% ,12W 15PPM HOLSWORTHY HO EA -
R51C 050152 RES MF 56K2 0.1% 120 1SPPM HOLSWORTIY 119 EA -
R511 000001 NOW FITURED FA 1
R512 012052 RES MPF 20KS 1% . (2% SOPPM HOLSWORTHY nec A =
R514 014751 RES MF 4K75 1% . 124 S0PRM HOLSWORTHY isc A =
1515 013321 RES MK 3K32 1% .12W 50PIM HOLSWOR'THY HBC A -
RS516 013321 RES MPP 3K32 1% .12W 50PDPM HOLSWORTIIY nec A -
R517 013321 RES MP 3K32 1% .12W SOPPM HOLSWORTIY Hee A
R518 013321 RES MF 3K32 1% .12 S50PPM HOLSWORTHY HBC A EA -
1ol 102471 CAP CP 470PF 10% 500V N330 BECK . CD10OEM470PMSCR A EA 5
Clu2 180069 CAP AR 1000UF 20% 63V NIPPON CHEMI-CON SMVB/1000-63-20 EA 5
c1o3 180070 CAP AE 10UF 20% 63V NIPPON CHEMI-CON SMVB/10-63-20 EA 5
c104 150020 CAP DT 10UF 20% 25V AVX TAPL1OM2SF A EA 10
c105 150020 CAP DT 10UF 20% 25V AVX TAP10OM25F A EA —
cL06 110042 CAP PE 100NEF 20% 63V WIMA MKS2 EA 10
1132 110042 ChP PE 100MF 20% 63V WITMA MKS2 A ~
€201 102471 CAP CP 470PFP 10% 500V N330 BECK CD10EM4 70PMSCR A EA -
€202 180069 CAP AR 1000UF 20% 63V NIPPON CHEMI-CON SMVB/1000-63-20 EA -
180070 CAP AE 10UF 20% 63V NIPPON CHEMI-CON SMVB/10-63-20 EA -
150020 CAP DT 10UF 20% 25V AVX TAP1OM25F A EA —
150020 CAP DT 10UF 20% 25v AVX TAPL1OM25F A EA —
110042 CAP PE 100NF 20% 61V WIMA MKS2 EA ~
j1l0042 CAP' PE L0ONF 20% 63V WIMA MKS2 A -~
DATRGH INSURUMENTS LTD  PARYTS LIST 29-Apr—91 DESC: ASSY PCB POWER SUPPLY 4910 DRG NO: LP400971-2 REV: 0 PAGE NO: 3
i A NEsSEes sl NS CALLZNSELE CHERSSAEN N AN AR MRS ANNMAMASNEssRESEN  EAREMAErAREANAANESAE Srmsee SN Mamemie
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C3ul 102471 CAP €P 470PF 10% 500V N3I30 BLECK CDYOEMA 70PMSCR A EA -
c302 189CcY CAP AL 1000UP 20% 63V NIPPON CHEMI-CON SMYB/1000-63-20 'EA =
c3u3 180070 CAP AE 10UF 20% 63V NIPPON CHEMI-CON SMYB/10-63-20 EA -
€304 159020 CAP D1 LUUP 20% 25V AVX TAPLOM2SE A EA -
305 150020 CAP DI' 10UP 20% 25V AVX TAP1OM2SE A BA -
€366 1iud42 S5 PEOLOONF 20% 63V Y IMA A -
Cslz 118042 P PR 100UE 204 L3V WIMA LA =
C401 10z471 CAP CP 470PF 10% 500V N330 BECK CD10EMA 7UPMSCR A EA -
CqUz 120069 CAP AE 1000UF 20% 83V MIPPON CilkbMI-CON SMVI/1000-63-20 EA -
Cho3 160070 CAP AE 10UF 20% 63V NIPPON CHEMI-CON SMYB/10-63-20 L& -
Ci04 150020 CAP DI 10U 20% 25V AVX TAPIOM25E N A EA -
Cqus 150020 CAP DT 10UP 20% 25V AVX TAPLOM25F A LA~
ciue 110042 CAP Pl 10¢HP 20% 63V WIMA MKS2 EA -
c412 110042 CAP PE 1OONF 20% 63V W1MA MKS2 EA -
€501 162471 CAP CP 470PF 10% 500V N330 BECK CD10EM4 70PMSCR A EA -
C502 180069 CAP AE 1000UF 20% 63V NIPPON CHEMI-CON SMYB/1000-63-20 EA -
€503 180070 CAP AE 10UF 20% 63V NIPPON CHEM1-CON SMYB/10-63-20 EA -
C504 150020 CAP DT 10UF 20% 25V AVX TAP1OM25F A EA -
C505 150020 CAP DT 10UF 20% 25V AVX TAP1OM25F A EA -
C506 110042 CAP PE 1UONF 20% 63Y WIMA MKS2 EA -
€512 110042 CAP PE 100N[F 20% 63V WIMA MKS2 BA -
5101 209003 DIODE BR 1AS5 100V GI Wo1G A EA 5
D102 210091 DIODE 2ZN 9V1 400mW PHILIPS BZX79CIV1 A EA S
D103 210100 DIODE ZN 10V 400mW PHILIPS BZX79C10 A EA 5
D104 200002 DIODE GP 1A 50V FAIRCHILD 1N4001 EA 10
D10S 220010 DIODE sB HL P IN5711/1N6263 A EA 5
0106 210043 DIODE ZN 4V3 400mW PHILIPS B4X79C4V3 A EA 5
D1e7 200002 DIODE GP 1A 50V FAIRCHILD 1N4001 EA -
D108 200008 DIODE GP 200mA 125V PAIRCHILD 1IN4SBA A EA 5
D201 209003 DIODE BR 1A5 100V GI Wo1G A EN -
D202 210091 DIODE 2N 9V1 400mW PHILIPS BZX79COV1 A EA
D203 210100 DIODE ZN 10V 400mW PHILIPS BZX79C10 A EA -
D204 200002 DIODE GP 1A SOV FATIRCHILD 1N4001 EA -
D205 220010 DIODE SB n.p. INS5711/1N6263 A EA -
D206 210043 DICDE ZN 4Y3 400mW PHILIPS . BZX79C4V3 A EA -
D207 200002 DIODE GP 1A 30V PAIRCHILD 1N4001 LA -
D208 200008 DIODE GP 200mA 125V PAIRCHILD 1IN458A A EA -
0301 205003 DIODE BR 1A5 100V GI WO1G A EA =
D302 210091 DIODE %N SY1 400mW PHILIPS BLXT79C9V1 A BA =
B3G3 210100 DIODE ZN 10V 400m¥ PHILIPS BZX749C10 A EA -
D304 200002 D1CDE GP 1A S0V FATRCHILD 1M4001 EA =
b3n5 220010 DIODE SB HUPL IN5711/1N6263 A EAN =
Divo 210043 DIODE ZN 4V3 40UmW PHLLIPS BLX76CAV3 A EA
D307 200002 DIODE GP 1A 50V EFALRCHILD 1N4001 EA

D308 200008 DIODE GP 200mA 125V FAIRCHILD 1N458A A Ba -



DATRON INSTRUMIENTS LID

DESIG
D401
D402
D403
D404
D405

D40o
D407
D408
D501
D502

D503
D504
D505
D506
D507

D508
Q101
Qlu2
Q201
Q202

G301
0302
Q401
Q402
Q501

Q502
U101l
U102
U201
U202

U301
U302
U401
U402
usol

us62
J101
J208
Jz209

End

PART NO

209003
210091
210100
200002
220010

210043
200002
200008
209003
210091

210100
200002
220010
210043
200002

200008
230065
230065
230065
230065

230065
230065
230065
230065
230065

230065
260125
260088
260125
260088

260125
260088
260125
260088
260125

260088
604072
604076
604115
410458-A

540002
590004

PARTS LIST 29-Apr-91
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DESCRIPTION

DIODE BR 1A5 100V
DIODE ZN SV1 400mW
DIODE ZN 10V 400mW
DIODE GP 1A 50V
DIODE sB

DIODLE ZN 4V3 400mW
DIODE GP 1A 50V
DIODE GP 200mA 125V
DIODE BR 1A5 100V
DIODE ZN 9V1 400mW

DIODE ZN 10V 400mW
DIODE GP 1A 50V
DIODE sB

DIODE ZN 4V3 400mW
DIODE GP 1A 50V

DIODE GP 200mA 125V

TRAN JFPET I LIM 4m7A
TRAN JFET I LIM 4m7a
TRAN JFBT T LIM 4m74
TRAN JFET [ LIM 4m7A
TRAN 1 LIM 4Am74
TRAN [ LIM 4m'/A
TRAN I LIM 4m7A
TRAN 1 LIM 4m7A
TRAN JFET T LIM 4m74

TRAN JPET I LIM 4m7A

IC LIN REG ADJ VOLTAGE
IC LIN OP AMP DUAL PREC
IC LIN REG ADJ VOLTAGIE
IC LIN OP AMP DUAL PREC

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

IC LIN OP 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 ''INNED COPPER
SLEEYE PTPE 1mm BLK

DESC: ASSY PCB POWER SuppLY 4910

o L T T LT e

PRINC MANU[F

GI
PHILIPS
PHILIPS
FAIRCHILD
HoP.

PHILIPS
PALIRCHILD
FAIRCHILD
GI
PHILIPS

PHILIPS
PAIRCHILD
[
PHIL1PS
FAIRCHILD

FAIRCHILD
SILICONIX
SILICONIX
SILICONIX
SILICONIX

SILICONIX
SILICONIX
SILICONIX
STILICONIX
SILICONIX

SILICONIX

5GS

LINEAR TECHNOLOGY
SGS

LINEAR TECHNOLOGY

5GS
LINEAR TECHNOLOGY
SGS
LINEAR TECHNOLOGY
SGS

LINEAR TECHNOLOGY
MOLEX

3M

3M

B54109
HELLERMANN

MANUF PART NUMBER

W01G
BZX79C9V1
BzZX79Cl0
1N4001
IN5711/1N6263

BZX75C4V3
1N4001
1N458A
W01G
BZX79C9V1

BZX79C10
1N4001
INS711/1N6263
BZX79C4V3
1N4001

IN45B8A
J511
J511
JS511
J511

J511
J511
J511
J511
J511

J511

L200 CV
LT1013CH
L200 CV
LT1013CH

L200 CY
LT1013CH
L200 cv
L'Ir1013CH
L200 Ccv

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

22SWG
FEL0

ST T e

CLASS UM

rr » T P P PP

>

EA
LA
EA

LA
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N T

wm=a

QUANTITY CHANGES

=

]



Grecoe2) 2

A B 1
_ . J607
o L0
1 16
@ @ LEERY
Jeoe J&03
o/ 7 LO
i le
© © =
6 TrPe08
= J605 o
oL 59 oL
5 1 1
©
© TPeo7
on O]
J604 ;
S 39
@ @ | ¢ Jeo2
- Je08 "
g b o
=5 ' 16 g
= ™ (el o2G) 4
(€13047)4
(e1500c) 4
L
1o
NOTE : SZE SHT. | FOR DETAILS OF OTHER HALF OF BOARD ASSY. (&1500&) 0 491 0/491 1
MOTHER PCB ASSEMBLY T \ANAVETEK |
Drawing No. DA400878  Sheet 2 © Datron Instruments 1991

11.4-1



540006

-.\»..@

| "!f

‘(EI-EB) T
A A i

T

CEBTED)* (erce-1..0 410

(s20105- )5

@ere)s
(13029 )s
5

( ;,\5002 )

MOUNT WITH NO GAP
BETWEEN COMPONENT 3 RCB.

400570

700123

920071
920224

BD*ID7

o !

—FE=T—

-~
B A
s8S
ooV
o:'
.uosos \ es
\ E9
\
\
* TR - ™ 500
® \ | 4EIOE 16 e-,”m
_) E.’ \!, @ e IS,
sEa
eES ® @ @ @ scol
el @ e o @ Heal® “F °FF "% "p=
°es 3 ‘2 ~
- ) \ [
\C——3
\—— P
j=——] [
= % nll
S —
F&ol
1 +
OI: B siol g
[ —1 ceos
| 3 O ecs
[ e ) & A A R ™
Ueol |x @ @ @ @
i ) —{Rélef— — Re20r—
O | E | e e — REIB — R521 — c::.
. AR L
v — Qo4 —
@ A —{Rez3—
s —=l—
TPeo2 —d—
" el

i

-E

———
9.5

(Bl [8S[Es

+
- T U &) _mwm-  —mme
| —edie— — 8%5 — — R49 —_—Re —
O AR e Co i
x —
TPz u4oz< v4os a U404 —
= —Re28 —
TPacs !& fa*an) _* ~—R423 =y
— 240 — —R4o7 Q — R43 (D407] 1@' @)
P 3a2. —( R4 — —{RA0Gr— (c40e) —paa — it —
ewul -
Tr203. —
e —wm— e
- — 315 —{ M9 — R32 —
302 —{’z22z —
Srriez .
= — Z T
h =P o
™ 230 : — @
zole e Tj FEYE] __T&-;n_ @
TP ™
k,e O .
=i @ —Rz0— —IRais —
G — 2215 —{ R219 }— — RIL] —
— Rz —
—2DV
— q uz0s -
T, =
Raze) it
n:.«o —{RAUS b —[pas7—
Z 2l — 22t —
Tr
™
203 204
5 ‘ —Rios — LB R 3 —{riig }—
Q l ci l —RUe }— —RUS — —{RI19 |— — Rl —
e e 102 B o — & —
‘o4 io3 = 2 ——
_— vig a nd ¢ uUio3 uios —Ta
+ _ {RI25
so3 e
?TP ° — o D RI51] —gQ Ri23 |a
e-n-sa BTio — o1 (odd (@9 —=— 109
—(Rill |~ ~—{RICG }— (CIO&) ~—RuZ p— — AU —
l ™ e
=
s02 ¢ e SED —E— AR —
r © ) b= =3 Hss — 2319 = —
i o a esi | 149 == i
g $ 502 o
8 —a
] USaz < d U s03 < U So~ d — g —
o _ @sio) —— ) —EESH—
- — €523 p—
7 S b D — us::. Q 61
3iéls — R3O — — B30T — —RS3 —
o o, —{ R b~ —R50al— (C%6) — RS2 — R —

/\

(700122 )

4910/4911
Oatron

|
(&50287 ) (61005 )(450753 )(6”005) (700:20) (64024_).2

(6'3029 )1 (513025 > G“"O 2
(e15002) (e13043)2

MOTHER PCB ASSEMBLY

=1 (104383

NOTE :

033
604 REMOVE 4 DISCARD

J501 PINS 2«3

SEE SHT.2 FOR DETAILS OF OTHER HALF OF BOARD ASSY.

© Datron Instruments 1991

Drawing No. DA400878

Sheet 1



| SCREEN

—t T3
|
| TPIO3
14 e4
o |
1 1 - iy AVHIGD s dect.ma B
1 O |
! StREEN 10
Elol O-—EARTH o +IBV (> oy = T
i Te0l ——= SE01/FI0 | |
| L 412V TRANSIT (1) J604.10A . B
o 12V_ReULATOR ~ ° o
siol TPIOZ alol Q102 —o : oc? TPI04
ZVP2106A IRF953| +12v REG(!
Elge-in o—ttl) 7 st ] . @l =41 [ o I )6 Jeoa-11A.B.
RIOE % - RIO7 % cioé _L | S60I1
1Mo Clos IOfO 10nF RI10 TRANSIT
1% - L I F 1% r 200k 4——1 .
' = > ., 1
1 F& 1%
cios uio4
L vioz
S = 220pF HEF
feu afiers], 2ot 2
nF
Jt03-4 <BAT OV | Ricg |# i ga'L'e ’
IMO | cio7 f-;o 1%
510l TPiol 1% | 3n3F @
|
E oz~ ige-Bar il B o2 ' €7 V) ©53c04-12 A,B
= 1
RSTA®) o seo7-7A.8 J =
| ~ __RSIB@) 7607-BA,B Ry o | Ta Te
AB 100K > g R UT
' B O J606-7 A, B 1% ‘r < 4X 100k
i RSTB® RI112 L 1 3 5 [p Laly
| e 82k5 ! HE NE HTR com()
6 |5 |4 3 |2 1% 1o |LP33 Riz1 D103 i T J603-3|A
i i = i g 10k ”‘\4'48 2‘3'04 /05
7 ¢ HEATER 'RESET o s | { 3 ¥ Bopt 2“5304
[ ga Sioea SwiTéH ISR ’ e
i 1% 5 : 2k2” A4 BAT REDQ) 5055 004
Sion, 2 2l I, 5 RI23 Ry BAT Gow ()
.12 u 1% 2k2! r, > T603- 288
7 |8 |3 1o |1 RST.A (2) 4 |LP338 104
i —=—0 J605-7A,B / ,[-ja ): vV 0'10'4
. B (2 ;
’ RST. B (2) O JE05-8A.B P IN4I48
RSTA[1 245R
! A“—OJ6O4-7A,B 19 2
-'.
L RiL B0 © J604-8 A, B vio3 !
g |LP33 SPARES
c4o !od4
Jio3 1
1 -—s——-’
| o_BAT ov(4) BT OV(4) gk ;2 575
BAT OV (3) 1% &> W&y 4B
e, + BaT OV(3) ° t&ggs 4 i
3g—BAT_0ov(R) = BaT OV(2) ) S . > 7 ¢ o lod8
4 G—BAT oV 0] - BT OV (1) RIG f‘ BarTeRY Voirmmce Monor c7 91947
\ iok2 w22 183 ‘
56——%——-&*—_.. Bar OV(5) 1% z}' o | 5 I 5
‘ e rof
= 6 O——————inc |V.’_2 49187 l o
BATTERY TesT — . ¢ e
SOCKET e He | i e7 " T
go—m— 5601
TRANSIT.
80 +18Y (4) BAT +VH—O E4
oo +BV (3 BAT V(D o . |
e Ie
| o t1BV (@) BAT 4V o ., 4 1 -1
418V (D BAT 4V(1) | To INTERCONNECTION
i~ . . OBl L kB Assy 400870 : ‘
L”C ISV(S - +\‘is) = = | ﬁw'm
14 O————— ue . -
TEMP
103 o CUARD —aes MOTHER PCB ASSEMBLY

Drawing No. DC400878

Sheet 1

© Datron Instruments 1991

11.4-2



540002) (e1-E8) 0

== — — pc

630024 )4 (El02-1,3,10 ¢12)

(=9z010s- )s

\ (Lisoo2 )5

(lioie)s

(13023 )s

g
(511002 )%mm

(540000—

MOUNT WITH NO GAP
BETWEEN COMPONENT 3 RCB.

TP 3a2

-rrm

°% S . EB

RS!?

eww

Tra03

T

C'I'

— a5} — —‘“'7 @ —{Rew —

—R4IG}— — R4S b— —t R4y p—

u4oz(: veas usoe <
I ' €410
@=n z
— muo — — Rao7 — R4 —
— R4l — —{R4cei— (ce0e) —AM2 — R4IE —

e'rrun

2 \ ES Te'sol - oy
— L) Ei02 ™ R3O @
Eroie ) —— @ . PO R (S ke n.e o e B =i i @9
1
J & @ ro Or
(e!5002) es e e o o ccon 2o - +
; s . 0 e s e a —5s —rFEs—  —{Eme—
eE! 2 e e (@ — =35 —{R219 — — Rl —
400970 PEd @ O O 2 B |c2|| | 1 .y
! —aa— R
U202 (1 v 203 S U204 (1 _.%_
- e L—— —a
(700123 ). v = :[ D, D Re2&) o=
| \ R2I0 b— —{®207 —Bus — @
— — &2} —{R20G }— (C20G) [T — 2214 —
220071 N — o
0 1 2, 203 6
920224 . — 1 % sl
— e e = = —-'ET;L— _! —{=i t —{&ie }—
E F&ol — ﬁ RilG N5 —ﬂ.:lq —_— RI2] —
= |: — ' * —iE [
p=— sioi i e e
=— 04 103 —s -
| ([l ceos uio2 < » Ulo3 uios g —=—
o RI2%
djnm TPSO! @en s D GIIB — By —
i 3 - | @ @« 9"’“5 ano — e — — Tz - g -
\ o L @ @ . — R f— —{AI% }— (C168) —Ruzij— —iRis — ‘ @
UGo3 | e
R6IG l
@ren—L| © Ol £\ o o| T » :
6 1 X M '3‘ e oe o 2 — T — m @ — RS — _j_,_.m__
- \ g a ook | —mems . 3 |c5,, | o e —mE e —E=—
\ TPe02 Qe —g— USoz ot U So03 U S50« d —mg
e = | s 5 i ——l —551-
b g S|l | @ @ : !_ — S B E- e
\ O o — : — RS0 i— — R507 f — REIA P @ @
- ~{peaa— “E x g —{®Si }— —{Emai— (%) -—A%Z oy -m
@M S lo2 Qeo7| —(Rezz}— -
r T 501
p
\ \
(7ooc12 ) (700122) (450287 )(enoos )(450753 )(bnoos) (700120) (630243)2 z1 &10438-9 ‘ \

(el1006) (63025,

613029 GlIlI110)2
et} Cersons:

4910
l:la
R

MOTHER PCB ASSEMBLY

© Datron Instruments 1991 Drawing No. DA400878 Sheet 1

REMOVE 4 DISCARD
J501 PINS 243,

NOTE : SEE SHT.2 FOR DETAILS OF OTHER HALF OF BOARD ASSY.




ee | fe TP2O3
= =0 0= x +V
! = H ()
e ¢ O TeO5- 9A.8
e
BV (D es | f5 D207
seon/;‘:z ! NAEB e T
(SuTl & . O J605-10A .8
- ’
siol TPTZOQ Q20! 12v REcitATOR Qzo2 d% : oCG TP20o4
I+ @) 5 . ZVPEIDBA IRF 55 i T +i2v )
Elo2-4 O o8 — ¢ : , 510 i 2V REGLE JEO5- |1A,B.
i % o] L s | % - A
R206 RZO7 ce
Mo 2 czos '0KO 10nF RZ10 TEAG:s‘ ‘
1% e M T oo 0 |ia
) T 3sv 3 - * U204
— vzo2 Ce08 HEF
cail LP2551 == 220pf 4023
470nF 4 e B 40 [1
= BAT ov (2) l R2 R211
i pres- ;ar 2% iy
. Slo| T%?Ol oo | Saze | 1% 1%
BAT Ov (2) 6 5
Elo2-1 O o7 - : b e oV.8) 0 3605 12 A,B
2
-1 NC NC
R226 6 ' Ja Js
100K R217
\% 4X 100k
gzla r TN s [z I3 I7
l2;/k5 uzo3~_ /3 NC NC HTR COM (@)
A 10 |LP33 221 D203 — = J603-23 A
I0k0 IN4I48 (0}.3
% o 1Y 2N32304 2S§3°4
R213
SI9R . RS
P 5 2k21 1% gar pep (@
[ kz 4 J603- 21A
o3 2
i y BAT G“QJGOI:-ZOB
D204
R214 < INGI48
24;& 2
1%

Rzis
2k32
tog B \
uzos 4

LPa3s ' -
|
12 4
- cen seos BarterY Vouract MonmdR
10k2 o= vez A sasisy
1% |
oAl PP
- & s J

Vi

4910/4911
datron
MOTHER PCB ASSEMBLY — \ANAVETEK |

Drawing No. DC400878 Sheet 2 © Datron Instruments 1991

11.4-3



5540‘00:2) (E1-E8) .

] 400970

' e ' g

630024 )4 (E102-13,10 ¢12)

520105 )s

(itoio)s

(e13029)s

615002 )5

= A
—{==m)- e M ML U e
. can| | TRl —LRMS . —{Rénp—  —Ren—
@‘ﬂ'“‘ [: —Rem—
] —SoR—
u4o2< & usos  ( U4ad —
MOUNT WITH NO GA * | .
H N P —_—R428 —
BETWEEN COMPONENT 3 RCB. TPacs fasor) { -
—49.410 — — R407 — Re @ @
T3 R4l — —{Racei— (c4oa) — Atie—
e eﬂ'ul
T2 —
e 1 —’ﬁk— ’@ R320 — 38—
@ o —S— —mE Raet~ — i —
02 0 —{R322 }—
O\é" eﬂlcz m< s o4 ; —E;’
C— u u
41:4 + c310) _‘1——.@525
TP 50! ) @ _1&;@_ E\Lu:—
™ ¥ w557 a s @
e"'“ e 2"'6 R3II —{[R3ce}— (c308) m — s @
b N
2a8 e e -+
seot — T : —I R0 +— —{RL8 —
L A i e o [kl Fia Hlle —Fas —  —{R219 — — RAar
o 3 == e
— ——208
U202 < U 203 q uz204 g
{2138 b—
i ‘ D D vy
nmn 2207 — —RUS — —{Dao— @
— —E— 235 — (2% 223 —E2E—
\—— ™
[ 2 203
— N al Zoe . +
—TRiom — —{®iza }— R8s —
e " < cn 11 Q _[mie )}~ —Ri5 j— "9 :%L—
B — TS 02 B l=|3 —Rm
— 104 S 163 ] ] —=
=] ceos A uioz a o « ulos z utos E —
TP Soy + <o) Ri2s
H O eos 9”60? @ien) D D RI31 a2ty
: Q Q o & R1S — o7 — <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>