Section 5 - 4600 Calibration

SECTION 5 4600 Calibration

Routine Calibration

Reasons for Recalibration

Scheduled Recalibration

Calibration Modes

The 4600 has two separate modes of operation: Solo and Slave modes.
Each mode is calibrated independently of the other by different methods,
there being no mutual interaction.

Routine calibration in Solo mode consists of adjusting two internal trim
potentiometers and an adjustable trimmer capacitor, which are connected
into the circuit only in Solo mode.

Routine calibration in Slave mode is carried out from the front panel of
the slaving 4700-series calibrator. This process corrects the reference
voltage by which the 4700 controls the 4600 output, but makes no
physical adjustment to the 4600 itself. Although the reference voltage is
derived from the 4700's 10V range circuitry, routine recalibration of the
10V range does not affect the 4600 calibration (and vice versa), as the
10V range and reference voltage have separate calibration corrections,
each held in separate non-volatile memory stores.

In effect, the slaved combination behaves as if the 10A range provided by
the 4600 were merely another range built in to the 4700. All the built-in
4700 facilities such as Error and Offset modes (and the SET and STD
calibrations), are available for the 10A range.

Calibration of Slave Mode on Receipt (Special Case)

The 4600 is fully calibrated in Solo and Slave modes before leaving the
factory, but from the previous description it can be seen that the Slave
mode corrections are held in the non-volatile memory of the 4700-series
instrument with which it was calibrated. If both calibrator and 4600 were
supplied as a combination, the 4600 factory calibration is still valid. But
if the 4600 was supplied on its own (possibly for use with an existing
compatible 4700-series calibrator, or for use in Solo mode with existing
voltage reference sources), then it will be necessary to repeat the Slave
mode calibration in combination with any compatible 4700-series
calibrator to which it is to be slaved.

Calibration Intervals
The specifications for the 4600 are based on standard intervals of up to

24 hours, 90 days or 1 year from calibration. Some users will wish to
maintain the highest accuracy by recalibrating at short intervals (e.g.
every 24 hours). In these cases, recalibration becomes a routine task.

Users may wish to choose alternative schemes, accounting for:

+ The accuracy required when in use,
« The instrument specifications (this handbook Section 4),
«  The scheduled calibration intervals normally adopted by the user's

organization

Restandardization (Slave mode)

Occasions may arise when it is necessary to trim the slaving 4700's
internal Master Reference. For example, when the combination is to be
made traceable to a different National Standard, after transportation from
one country to another (Refer to AUTOCAL FACILITIES, page 1-3 of the
Calibration and Servicing Handbook for the relevant 4700-series
calibrator). Carried outon the 10V or 1V DC range, this process corrects
all Voltage and Current ranges, including the 4600 10A range output.

Pre-calibration Procedures (Slave mode)

In an initial internal calibration process at manufacture of the 4700-series
calibrator, certain 'Pre-cal' parameters are established in a special
calibration memory.

Under certain conditions (detailed in Table 1.1 of the Calibration and
Servicing Handbook for the relevant 4700-series calibrator) thesc
parameters need to be re-established by completing the 'Pre-Cal' procedure
before a Full Routine Autocalibration. Subsequent to this Pre-Cal, the
4600 Routine Calibration will also be required.

Calibration Memory Corruption (Slave Mode)

Battery Change
Calibration corrections for a slaved 4600 are stored by the slaving 4700

in an internal memory which remains energized by a battery. The
Lithium battery which powers the non-volatile calibration memory
should be replaced after 5 years (Refer to Section 4.3 of the Calibration
and Servicing Handbook for the relevant 4700-series calibrator). After
replacement, a full Pre-calibration is required followed by a complete
Routine Autocalibration (this includes the 4700/4600 10A range).

Memory Check failure

When the slaving 4700 Cal key is pressed to effect the 4600 calibration,
the correction constant is checked to be within prescribed limits before
being stored. Values outside prescribed limits flag a Fail 6. On the
following occasions, the same check is performed and Fail 6 can indicate
a corruption in the slaved 4600's correction memory:

*  When the 4700 is powered-up,

«  When the 4700 10A range is selected,

« Each time the output is switched ON,

«  During each self-test routine.

Critical Part Changes

Recalibration (or Verification) is necessary after replacement of a critical
PCB assembly or a critical component. These are listed in Section 8,
Table 8.1, indicating the extent of the recalibration necessary.
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Recalibration Procedures
in this Section

Routine Calibration (Solo mode)
Routine Autocalibration (Slave mode)

These Routine Calibration procedures are sufficient for all normal
recalibration purposes, except when Common mode, DC Offset
or Autobias correction is called for (refer to Table 8.1).

Remote Calibration
via the IEEE 488 Interface (Slave mode)

The 4600 has no [EEE 488 interface of its own, so remote control
in Solo mode is unavailable.

Thedevice-dependentcommands necessary forroutine calibration
of the slaved 4600 via the IEEE 488 bus are given in Section 3,
page 3-12. A guide-line example is given in Section 1 of the
relevant Calibration and Servicing Handbook for the slaving 4700
(Vol 1), but this needs to be adapted for the bus controller in use.

Calibration Sequence Profiles

The methods and sequence of calibration depend on how the 4600
is intended to be used, and whether it is to be slaved to a 4700-
series calibrator. This leads to two ways of setting about the
calibration.

1. Solo Only
If the 4600 is not to be slaved to any 4700-series calibrator,
then it will not be possible to calibrate its slaved operation. In
this case, proceed as follows:
a. Verify the Voltage Source to be used as reference for the
4600;
b. Calibrate the 4600 in Solo mode.

2. Slaved to a 4700-series Calibrator

Use the following sequence:

a. Ensure that the specification of the 4700-series calibrator
is verified;

b. Use that calibrator to calibrate the 4600 in Solo mode;

c. Slave the 4600 to that same calibrator, and use the
calibrator front panel keys to calibrate the slaved
combination.
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Option Requirements for Slave Mode

Slave Mode needs issue 5 firmware or later.

4700 needs option 20 for current outputs.

4707 needs option 27 for current outputs.

4708 needs options 10 and 30 for DC current outputs,
or 20 and 30 for AC Current outputs.

Evaluating User’s Calibration Uncertainties

Naturally, the performance of any equipment is affected by the
range, accuracy and traceability of the users’ standards against
which it is calibrated.

Where traceability is of importance, users will need to evaluate the
effects of their own Standards’ uncertainties on the performance
of equipment such as the 4600.

Section 4 and its appendices contain descriptions and calculations
which are necessary to establish a 'Validity Tolerance' for the
results of verification procedures. The calibration processes in
this section can be a means of reducing the magnitude of
uncertainties which go to make up the Validity Tolerance, and so
the calculations in Section 4 appendices can assist in evaluating
these uncertainties.
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Preparing the 4600 for Calibration

General

Before any calibration is carried out, prepare the 4600 as follows:
Turn on and allow a minimum of 2 hours to warm up in the
specified environment.

Solo Mode

If the 4600 is to be calibrated in Solo mode:
Using the 2.5mm hexagon key from the tool kit, loosen and
remove the four M4 coutersunk screws retaining the 4600
top cover, but to avoid internal cooling do not lift the cover
until required by the Solo calibration procedure.

Slave Mode
If the 4600 is to be calibrated in Slave mode, prepare the slaving
4700-series calibrator as follows:

1. Turn on and allow a minimum of 2 hours to warm up in the
specified environment.

2. Cancel any MODE keys, ensure OUTPUT set to OFF.

3. IEEE 488 Address switch:
Set to ADD 11111 (Address 31) unless the 4700 is to be
calibrated via the IEEE 488 interface.

4. CALIBRATION ENABLE key switch:
Insert Calibration Key and turn to ENABLE.

These actions activate the four calibration modes (labelled in
red), and present the cal legend on the MODE display.

Caution
Inadvertent use of the Cal key will overwrite the calibration
memory!

For other warning and cautionary notices, and more details of
the calibration facilities of the slaving 4700-series calibrator, refer
to Section 1 of its Calibration and Servicing Handbook.

Returning the Solo 4600 to Use

When any Solo mode calibration is completed, return the 4600 to
use as follows:

1. Ensure that the OUTPUT OFF LED is lit.
2. Refit and tighten the four M4 screws to retain the top cover.

Returning the Slaved 4600 to Use

When any Slave mode calibration is completed, return the slaved
4700/4600 combination to use as follows:

1. Ensure that both OUTPUT OFF LEDs are lit.

2. 4700 CALIBRATION ENABLE key switch:
Turn to RUN and withdraw calibration key.

3. IEEE 488 Address switch:
Restore to the correct address if the 4700 is to be used in
an IEEE 488 system. If not, set any address other than 31
to prevent inadvertent entry to Cal mode.

The cal legend and calibration modes are deactivated.
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4600 Solo Calibration

General Philosophy

Correction of Transconductance

To calibrate a 4600 in Solo mode, we correct its transconductance
value, by providing a traceable DC or AC voltage input and
correcting the current output.

DC Outputs

For DC output the calibration method relies on the accuracy
provided by the measurement of voltage across a precision 10A
shunt, using a high-quality (ie stable) DMM, used only as a
transfer-measurement device to remove its inherent uncertainties.

The DMM is first standardized to the same traceable voltage
source used as input to the 4600, at the expected voltage due to the
value of the selected shunt. The calibration points are: 0V and
+10V of input voltage, producing OA and +10A respectively. The
source of DC voltage is referred to in the procedure as the
‘DCRVS’ (DC Reference Voltage Source).

AC Outputs

To correct the AC output, a DC/AC thermal transfer can be used
with a 10A shunt. The DC output of the same 4600 can be used
as the reference DC current source for the transfer, its DC
specification being sufficiently accurate. The AC calibration
should be carried out immediately after the DC calibration of the
4600, totake advantage of readings already taken. The calibration
points are: 10V RMS of input voltage at 300Hz and 5kHz in turn,
producing 10A RMS at the same frequencies. To generate the
reference DC current, the DCRVS is used as input to the 4600; the
source of AC voltage for correction of the output is referred to in
the procedure as the ‘ACRVS’ (AC Reference Voltage Source).

Shunt Values

In the following procedures, the shunt voltage values are given for
a 100mQ2 shunt; values for a 10m£2 shunt are indicated by square
braces [...].

Sequence Profile

Before embarking on any calibration, decide which sequence
profile is to be followed, after reading the paragraphs headed
‘Calibration Sequence Profiles’ on page 5-2. The following
procedures should form only part of that profile.

Interconnections

Interconnection instructions in this section are necessarily simple
and basic, and are mainly intended to show connections to the
4600. It is recognized that they may need to be adapted to meet
an individual user’s requirements.

Operation of Standards Equipment
It is assumed that users will possess adequate knowledge of the
operation and use of the required standards equipment.

Alternative AC Current Calibration

An alternative method of calibrating AC current output, using a
DMM for AC-AC transfer, can be found in Appendix 1 to this
section.

Location of Internal Controls

The internal trimpots and trimming capacitors, used to correct the
4600 output, are at the left front of of the Sense Assembly (shown
in Fig. 5.1 below).

-

Fig. 5.1 LOCATIONS OF INTERNAL TRIMMING COMPONENTS
\_ (Solo Mode calibration) J
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Solo DC Current Calibration

Zero and Full Range

The Solo 4600 is calibrated by correcting its transconductance.
The DCRVS inputs a voltage, and the output current value is
corrected by internal adjustment. A shunt converts the output
current to a voltage, measured across the shunt using a DMM
which we have first ‘Standardized’ to the DCRVS.

‘Standardizing’ ensures that the DMM is aligned to the DCRVS,
at the expected values of shunt voltage. 10A will produce 1V
across a 100m£2 shunt [100mV for a 10m2 shunt]. A table given
in the procedure relates the DCRVS settings used to standardize
the DMM to the expected voltages, for each shunt value.

Equipment Requirements

. A DC Reference Voltage Source (DCRVS), calibrated to
suitable accuracy at Zero, 10V and +1V [£100mV].
Example: A Datron 4000/A, 4700 or 4708.

. A Calibrated 10A Current Shunt of suitable accuracy, of
value 100m< [10m£2]. ;

. A DMM of sufficient resolution and stability, for use as a
transfer device to measure the DC voltage across the shunt.
Example: A Datron 1281, 1081 or 1071.

CAUTION

When choosing a 10A current shunt, ensure that its rated power
dissipation is sufficient to avoid permanent degradation from the
self-heating effects of the current being checked.

Summary of DC Procedure

General

The 4600 is calibrated at two output currents: 0A and +10A,
corresponding to input voltages of OV and +10V. The outputs
pass through a precision current shunt of value 100mS [or
10m£2]; the resulting voltages of 0V and +1V [0V and +100mV]
are measured by a previously-standardized DMM. The 4600
output is corrected at these two values.

DMM Standardization

The specification of the DC Reference Voltage Source (DCRVS)
should be known to verify at the voltages to be used. It is then used
to standardize the DMM, at the voltages it will be measuring.

4600 DC Current Calibration

The DCRVS output is then applied to the Solo 4600 INPUT
terminals. The OUTPUT I+ and I- terminals of the 4600 are
connected to pass the output current through the shunt, and the
DMM is connected to measure the voltage across the shunt.

The 4600 input voltage is set to nominal 0V, and the shunt voltage
is measured. The 4600 internal 'Offset’ trimpot is adjusted for a
standardized reading on the DMM. With an input voltage of
+10V, the 4600 internal 'Gain' trimpot is adjusted for a second
standardized reading on the DMM.

The 4600 should then be verified at 0A, +10A and -10A in
accordance with the procedure on pages 4-5 to 4-7 of Section 4.

Preparation

Before attempting any calibration ensure that the following steps
have been carried out.

1. Before connecting and operating any equipment, consult the
manufacturers’ handbooks.

2. Ensure that the DCRVS and DMM specifications verify at the
following voltages:

DCRYVS 0V;+1V [100mV]; +10V.
DMM  OV; +1V [+100mV].

3. Comply with the instructions for 'Preparing the 4600 for
Calibration' on page 5-3.

4. The 4600 front panel LEDs should show no errors present.
Carry out any self-test routine on the DCRVS.

The procedure is detailed on pages 5-6/7.
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Solo DC Current Calibration Procedure

First Standardize the DMM at 1V [100mV]

DC Reference Voltage
O YR

" DANGER
HIGH VOLTAGE A

 DC DMM (1V [100mV] Range)

-
I+ I-

N Y
i Lo Guard

Connect the DMM to read the DCRVS output as in the above
diagram. Ensure that the DMM Guard is set to Remote.

Carry out operations (a) to (e) at +Full Range:

a. DCRVS Ensure that OUTPUT is OFF,
FUNCTION to DC Voltage,
OUTPUT RANGE to 1V [100m V],
Sense to Remote.
Guard to Local.
OUTPUT voltage to the appropriate value shown
in the Table.

b. DMM Ensure that the DMM has been ‘'Input Zeroed'. Set
DC range to measure the selected DCRVS output
voltage (see Table).

¢. DCRVS Set OUTPUT ON.

d. DMM Note the reading as ‘+V1’ (See Table).

e. DCRVS Set OUTPUT OFF.

~N

Q Guard

65 4 wire
Y b
k=7 2 wire Q

Local Guard
Remote Guard

—

Standardization points:
Point DCRVS Setting Note
100mQ - 10mQ DMM reading
Shunt Shunt as
+Full Range | +1.000000V +100.0000mV +V1
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Correct the 4600 DC Output

DC Reference Voltage
~ Source (DCRVS)

DANGER 2

. HIGH VOLTAGE

X

I+ I-

Guard

DC DMM (1V [100mV] Range)
ya

4 wire Q2
2 wire Q

Local Guard
Remote Guard

—

STANDARD

SHUNT

OouTPUT

Connect the DCRVS, 4600, Shunt and DMM as shown in the
above diagram (ensure the connection of DMM Lo to the 4600

INPUT ground).
Carry out operations (f) to (j).
f. DCRVS i.  Set FUNCTION to DC Voltage.
(DC ii. Select the 10V range,
Sense and Guard to Remote.
Offset) iii. Set Output to 0.00000V.
iv. Set Output ON.
g. 4600 i.  Set Output ON.
ii.  Lift the top cover and locate R411
(DC Offset trimpot).
iii. Adjust R411 to obtain a DMM reading
of 0.00000V.
iv. Refit the top cover (do not secure).
v. Check that the DMM reading is
0.00000V
h. DCRVS i. Set FUNCTION to DC Voltage.
ii. Select the 10V range, Remote Guard.
iii. Set Output to +10.00000V.
iv. Set Output ON.

j. 4600

s
1L

iv.

.

Set Output ON.

Lift the top cover and locate R417
(Gain trimpot).

Adjust R417 to obtain a DMM reading
of ‘+V1’ noted in (d).

Refit the top cover (do not secure).
Check that the DMM reading is '+V1'.

Verify the DC specification as in Section 4, pages 4-5 to 4-7.
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Solo AC Current Calibration

Full Range

The Solo 4600 is calibrated by correcting its transconductance. A
Thermal Transfer Standard (TTS), in conjunction with a 10A
shunt, is first nulled at the verified DC current output from the
4600; using the DCRVS to provide the 4600 input reference
voltage.

We then use the ACRVS to input 5kHz AC voltage to the 4600,
adjusting an internal trimmer capacitor to to obtain a null on the

TTS.

Equipment Requirements

. The DC Reference Voltage Source (DCRVS) used in the
previous procedure to verify the 4600 DC current output.
Example: A Datron 4000/A, 4700 or 4708.

. An AC Reference Voltage Source (ACRVS) of suitable
accuracy, with its specification verified for 10V RMS
outputs at SkHz.

Example: A Datron 4200A, 4700 or 4708.

. A Calibrated AC 10A Thermal Transfer Current Shunt of
suitable accuracy, of value 100mQ [10m€].
Example: Holt HCS 1.

. A Thermal Transfer Standard of sufficient resolution and
stability, for use in conjunction with the shunt.

CAUTION

When choosing a 10A current shunt, ensure that its rated power
dissipation is sufficient to avoid permanent degradation from the
self-heating effects of the current being checked.

Summary of AC Procedure

General

The 4600 DC output is used as reference current. The 4600 is
corrected at SkHz; for an input voltage of 10V RMS. The AC
output is measured using a thermal transfer standard with a
precision current shunt of value 100m<2 [or 10m£2].

TTS Null to DC Reference Current

The OUTPUT I+ and I- terminals of the 4600 are connected to
pass the output current to a thermal transfer standard, used in
conjunction with a 10A current shunt. The TTS is nulled fora DC
reference current, derived by driving the 4600 from the DCRVS
set to the voltage previously recorded for 10A DC output.

4600 AC Current Calibration

The 4600 input voltage is set to nominal 10V at SkHz. The 4600
internal 'HF Gain Compensation' trimmer capacitor C424 is
adjusted for the 4600 output current to give a null on the TTS.

Preparation

N.B. The following gives the full preparation assuming that DC
Cal. has not been carried out. For best results the DC Cal. should
immediately precede AC Cal., so some of the items will be
unnecessary.

Before attempting any verification ensure that the following steps
have been carried out.

1. Before connecting and operating any equipment, consult the
manufacturers’ handbooks.

2. Check that the ACRVS specification is verified for 10V output
at 5kHz.

3. Check thatthe Solo4600 specificationis verified for+10A DC
output.

3. Comply with the instructions for 'Preparing the 4600 for
Calibration' on page 5-3.

4. The 4600 front panel LEDs should show no errors present.
Carry out any self-test routines on the DCRVS and ACRVS.

The procedure is detailed on pages 5-10/11.
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Solo AC Current Calibration Procedure

To avoid Ground Loops

THERMAL
Acmghm;rmuﬂ TRANSFER use a floating (battery powered)
= i STANDARD Thermal Transfer Standard

HIGH VOLTAGE

S

hunt

Shunt Hi

T
Shunt Lo

OuTPUT

First Null the TTS at 10A DC
Connect the DCRVS output to the 4600 INPUT terminals as in the

diagram. Connect the shunt and TTS to the 4600 OUTPUT
terminals as shown (ensure the connection of Shunt Lo to the 4600
INPUT ground).

Carry out operations (a) to (g):

Ensure that OUTPUT is OFF,
FUNCTION to DC Voltage,
OUTPUT RANGE to 10V,

Sense to Remote,

Guard to Local,

OUTPUT voltage to 10.00000V DC.

a. DCRVS
e. TTS

f. 4600

g. DCRVS

b. TTS Set range to maximum.

¢. DCRVS Sct OUTPUT ON.

Set OUTPUT ON. Check that the OUTPUT ON
key LED lights and the TTS indicates.

Set OUTPUT OFF. Check that the OUTPUT
OFF key LED lights and the TTS indication falls
to null.

Reset OUTPUT ON.

d. 4600

Adjust for a Null reading.
Allow the reading to stabilize.
Readjust for a Null reading.

Set OUTPUT OFF.

Set OUTPUT OFF and disconnect from the 4600
INPUT terminals.
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Correct the 4600 AC Output
Connect the ACRVS output to the 4600 INPUT terminals.

Carry out operations (h) to (p):

h. ACRVS Ensure that OUTPUT is OFF,
FUNCTION to AC Voltage,
FREQUENCY to 5kHz,

OUTPUT RANGE to 10V,

Sense to Remote,

Guard to Local,

OUTPUT voltage to 10.00000V RMS.

j- TTS Set range to maximum,
k. ACRVS Set OUTPUT ON.

1. 4600 Lift the top cover and locate C424 (ACHF gain
compensation trimming capacitor).
Set OUTPUT ON. Note that the TTS indicates.
Adjust C424 for a Null reading on the TTS,
increasing TTS sensitivity to obtain the best null.
Allow the reading to stabilize.
Readjust C424 for a Null reading on the TTS.
Refit and secure the top cover.

p. ACRVS Set OUTPUT OFF.

Verify the 4600 specification as detailed in Section 4, pages 4-9
to 4-11 (theTTS is already standardized).
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4600 Slave Calibration

N.B. In this sub-section, reference to a ‘4700’ refers also to a compatible model 4705, 4707 or 4708.

General Philosophy

Correction of Output
To calibrate a 4600 which is slaved to a particular 4700-series

calibrator, we measure its output current (using the same
techniques as for Solo mode), which is then corrected to agree
with the slaving 4700’s OUTPUT setting.

DC Outputs
For DC output the method of correction relies on the accuracy

provided by the measurement of voltage across a precision 10A
shunt, using a high-quality (ie stable) DMM, but only as a transfer-
measurement device toremove its inherent uncertainties. Itis first
standardized to the voltage output of the slaving 4700, at the
expected voltage due to the value of the selected shunt. The
combination is then corrected at: 0A and +10A.

AC Outputs
To calibrate the AC output, an AC/DC thermal transfer can be

used with a 10A shunt. The DC output of the same slaved 4600
can be used as the reference DC current source for the transfer, its
DC specification being sufficiently accurate. The AC calibration
should be carried out immediately after the DC calibration to take
advantage of readings already taken. The combination is
corrected for 10A RMS of output currentat SkHz. To generate the
reference DC current, the combination first operates in its DC
function; then correction in AC function is carried out.

Shunt Values

In the following procedures, the shunt voltage values are given for
a 100m£2 shunt; values for a 10m< shunt are indicated by square
braces [...].

5-12

Sequence Profile
Before embarking on any calibration, decide which sequence

profile is to be followed, after reading the paragraphs headed
‘Calibration Sequence Profiles’ on page 5-2. The following
procedures should form only part of that profile.

Interconnections

Interconnection instructions in this section are necessarily simple
and basic, and are mainly intended to show connections to the
4600. It is recognized that they may need to be adapted to meet
an individual user’s requirements.

Operation of Standards Equipment
It is assumed that users will possess adequate knowledge of the

operation and use of the required standards equipment.
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Slave DC Current Autocalibration

Zero and Full Range

The 4700/4600 combination is calibrated by correcting its output.
We use the 4700 Cal mode to adjust the output current value so that
it agrees with the 4700 OUTPUT setting. A shunt converts the
output current to a voltage, measured across the shunt using a
DMM which we have first ‘Standardized’ to the 4700 voltage.

‘Standardizing’ ensures that the DMM is aligned to the 4700 at the
expected values of shunt voltage. 10A will produce 1V across a
100m£2 shunt [100mV across a 10m£2 shunt]. A table given in the
procedure relates the 4700 settings used to standardize the DMM
to the expected voltages, for each shunt value.

Equipment Requirements

. The slaving 4700, DC voltage verified to suitable accuracy
at Zero, +10V and +1V [+100mV].

. A Calibrated 10A Current Shunt of suitable accuracy, of
value 100m< [10m€].

. A DMM of sufficient resolution and stability, for use as a

transfer device tomeasure the DC voltage across the shunt.
Example: A Datron 1281, 1081 or 1071.

CAUTION

When choosing a 10A current shunt, ensure that its rated power
dissipation is sufficient to avoid permanent degradation from the
self-heating effects of the current being checked.

Summary of DC Procedure

General

The 4600 is calibrated at two output currents: 0A and +10A. The
outputs are passed through a precision current shunt of value
100m&2 [or 10m€2], the resulting voltages of 0V and +1V [0V and
+100mV] being measured via a previously-standardized DMM.
The 4600 output is corrected at these two values, and then verified
in accordance with Section 4.

DMM Standardization

The specification of the 4700 should be known to verify at the
voltages to be used. Itis then used to standardize the DMM, at the
voltages it will be measuring,.

Slave DC Current Calibration

The 4600 is connected in Slave mode to the 4700. The 4600
OUTPUT I+ and I- terminals are connected to pass the output
current through the shunt, and the DMM is connected to measure
the voltage across the shunt.

The 4700 10A DC OUTPUT RANGE is selected. With its
OUTPUT display set to nominal OA, the shunt voltage is
measured. The 4700 Cal mode is used to calibrate Zero for a
standardized reading on the DMM. With the 4700 output set to
nominal +10A, the 4700 Cal mode is used to calibrate Full Range
at a second standardized reading on the DMM.

The 4600 should then be verified at 0A and +10A in accordance
with the procedure on pages 4-14 to 4-15 of Section 4.

Preparation

Before attempting any calibration ensure that the following steps
have been carried out.

1. Before connecting and operating any equipment, consult the
manufacturers’ handbooks.

2. Ensure that the 4700 and DMM specifications verify at the

following voltages:
4700 0V; +1V [100mV]; +10V.
DMM  OV; +1V [+100mV].

3. Comply with the instructions for 'Preparing the 4600 for
Calibration' on page 5-3.

4. The 4600 front panel LEDs should show no errors present.
Press the 4700 Test key to carry out the self-test routine on the
4700/4600 combination.

The procedure is detailed on pages 5-14/15.
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Slave DC Current Calibration Procedure

First Standardize the DMM at 1V [100mV]

4700-series

_ DC DMM (1V [100mV] Range)

—

I+ I-
A,
F%

L5

Connect the DMM to read the 4700 DC voltage output as in the
above diagram. Ensure that the DMM Guard is set to Remote.

Carry out operations (a) to (e) ateach of the two points in the table
(Zero and +Full Range) in tum:

a. 4700 Ensure that OUTPUT is OFF,

FUNCTION to DC,

OUTPUT RANGE to 1 [100m],

Sense to Remote,

Guard to Local,

OUTPUT voltage to the appropriate value shown

in the Table.

Set DC range to measure the selected 4700 output
voltage (see Table).
c. 4700 Set OUTPUT ON (use ON+)

d. DMM Note the reading as ‘V0’ or ‘+VI’

(See Table).

e. 4700 SetOUTPUT OFF.

5-14

- Q Guard
‘x»;;}‘ F’;-’*’%; 4 wire Q
Sadd R

2 wire Q

Local Guard
Remote Guard

I

Standardization point:
Point 4700 Setting Note
100mQ 10mQ DMM reading
Shunt Shunt as
Zero .000000V .0000V Vo
+Full Range +1.000000V +100.0000mV +VT
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Correct the 4600 DC Output

>
DC DMM
(1V [100mV] ( A N
Range) I+ .
et 4 wire Q
. 2 wire Q
Local Guard
Remote Guard
—
STANDARD
100mQ SHUNT
[1omQ]
Slaved 4600
e A " k'
INPUT OUTPUT
Hi Lo - T+ I=
o J A J

Connect the 4700 and 4600 in Slave mode. Connect the 4600, h. 4700 i.  Pressthe OUTPUT ON+ key.
) Shunt and DMM as shown in the above diagram (ensure the ii. Adjust OUTPUT t & keys to obtain a
connection of DMM Lo to the 4600 INPUT ground). DMM reading of ‘V0’ recorded in (d).
iii. Correct by pressing the Cal key.
Carry out operations (f) to (k).
j. 4700 i.  Set Output to +10.00000A by pressing
f. 4700 i. Set FUNCTION to DC, then I. (+Full Range) the 'Full Range' key.
; (Zero) ii. Select RANGE 10, Guard.and Sense are ii. Adjust OUTPUT + 4 keys to obtain a
controlled internally by firmware. DMM reading of ‘+V1’ recorded in (d).
iii. Set Output to 0.00000A by pressing the iii. Correct by pressing the Cal key.
'Zero' key.
iv. Pressthe ON+ key. Check that the 4700 k. 4700 Set OUTPUT OFF.
and 4600 ON key LEDs light and the
: DMM indicates. Verify the 4700/4600 combination specification as detailed in
v. SetOUTPUT OFF. Check thatthe4700  Section 4, pages 4-13 to 4-15 (the DMM is already standardized
and 4600 ON key LEDs go out, OFF  attwo points, and readings V0 and + V1 are already noted).
LEDs lightand the DMM indication falls
Lo zero.
g. 4600 i.  Press the OUTPUT ON+ key. Check

that the 4700 and 4600 ON key LEDs
light and the DMM indicates.

Set OUTPUT OFF. Check that the 4700
and 4600 ON key LEDs go out, OFF
LEDs lightand the DMM indication falls
to zero.
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Slave AC Current Autocalibration

Full Range Checks

The Slave 4600 is calibrated by correcting its output. A Thermal
Transfer Standard (TTS), in conjunction with a 10A shunt, is first
nulled at the verified DC current output from the 4700/4600
combination,

We then switch the combination to output AC current at 300Hz,
and adjust the 4700 OUTPUT display value to obtain anull on the
TTS. The OUTPUT display value is corrected at this output by
pressing the Cal key. The process is repeated at SkHz.

Equipment Requirements

. The slaving 4700, AC voltage verified to suitable accuracy
at 10V, 300Hz and 5kHz. Calibration of the 10A DC
output of the same 4700/4600 combination must have been
carried out within the previous 24 hours (preferably
immediately before starting this AC calibration).

. A Calibrated AC 10A Thermal Transfer Current Shunt of
suitable accuracy, of value 100m< [10m£2].

Example: Holt HCS 1.

. A Thermal Transfer Standard of sufficient resolution and

stability, for use in conjunction with the shunt.

CAUTION

When choosing a 10A current shunt, ensure that its rated power
dissipation is sufficient to avoid permanent degradation from the
self-heating effects of the current being checked.

Summary of AC Procedure

General

The 4600 is calibrated for two output currents: 10A RMS at
300Hz and 5kHz. The AC outputs are measured using a thermal
transfer standard in conjunction with a precision current shunt of
value 100m€Q [or 10m£2], against the 4600 DC output used as
reference current.

TTS Null to DC Reference Current

The OUTPUT I+ and I- terminals of the 4600 are connected to
pass the output current to a thermal transfer standard, used in
conjunction with a 10A current shunt. The TTS is first nulled for
a DCreference current, derived by setting the 4700 output display
for 10A DC output.

4600 AC Current Correction

The 4700/4600 combination is switched to output AC current at
300Hz. The 4700 OUTPUT display is adjusted so that the 4600
output current causes a null on the TTS. At this setting the 4600
is corrected by pressing the 4700 Cal key.

The correction is repeated at SkHz.

Preparation

N.B. The following gives the full preparation assuming that DC
Cal. has not been carried out. For best results the DC Cal. should
immediately precede AC Cal., so some of the items will be

unnecessary.
Before attempting any calibration ensure that the following steps
have been carried out.

1. Before connecting and operating any equipment, consult the
manufacturers’ handbooks.

2. Check that the 4700 specification is verified for 10V output at
300Hz, 5kHz and 20kHz.

3. Check that the slaved 4700/4600 specification is verified for
+10A DC output.

3. Comply with the instructions for 'Preparing the 4600 for
Calibration' on page 5-3.

5. The 4600 front panel LEDs should show no errors present.
The procedure is detailed on pages 5-18/19.
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Slave AC Current Calibration Procedure

First Null the TTS at 10A DC

Slaved 4600
~ )
INPUT
Hi Lo e
k )

To avoid Ground Loops

THERMAL :
TRANSFER use a floating (battery powered)
STANDARD Thermal Transfer Standard

Shunt

Shunt Hi

Shunt Lo

OUTPUT

Ensure that the 4700/4600 combination is connected in Slave
mode. Connect the shuntand TTS to the 4600 OUTPUT terminals
as shown (ensure the connection of Shunt Lo to the 4600 INPUT

ground).

Carry out operations (a) to (f):

a. 4700

b. TTS

c. 4700

5-18

-
L.
ss
1.

iii.

iv.

Ensure that OUTPUT is OFF,
FUNCTION to DC, 1.

OUTPUT RANGE to 10, (Sense and
Guard settings are internally controlled
by firmware).

Press the Full Range key to set
OUTPUT current to 10.0000A

Set range (0 maximum.

Press the OUTPUT ON+ key. Check
that the 4700 and 4600 LEDs light and
the TTS indicates.

SetOUTPUT OFF. Check thatthe 4700
and 4600 LEDs go out and the TTS
indication falls to null.

d. 4600

e. TTS

f. 4600

i. Press the OUTPUT ON+ key. Check
that the 4700 and 4600 LEDs light and
the TTS indicates.

ii. SetOUTPUT OFF. Check that the 4700
and 4600 LEDs go out and the TTS
indication falls to null.

iii. Reset OUTPUT ON+.

i.  Adjust for a Null reading.
ii. Allow the reading to stabilize.
iii. Readjust for a Null reading.

Set OUTPUT OFF.
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Correct the 4600 AC Output
Carry out operations (g) to (k):

g. 4700 i.
i,

iii.
iv.

Ensure that OUTPUT is OFF,

Set FUNCTION to AC, I,

Set FREQUENCY to 300Hz,
SetOUTPUT RANGE to 10 (Sense and
Guard settings are internally controlled
by firmware).

Set OUTPUT current to 10.00000A
RMS by pressing the Full Range key.

h. TTS Set range to maximum.

j. 4700 i
i,

iii.
iv.

vi.

Set OUTPUT ON.

Use the OUTPUT + # keys to adjust
the OUTPUT display reatfing fora
Null reading on the TTS.

Allow the reading to stabilize.
Readjust OUTPUT for a Null reading
on the TTS.

Correct at this frequency by pressing
the Cal key.

Set OUTPUT OFF.

k. Repeat operations (h) and (j) at SkHz.

Verify the 4700/4600 combination AC specification as detailed in
Section 4, pages 4-17 to 4-19 (the TTS is already nulled).
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Alternative AC Current Calibration
(Using a standardized AC DMM instead of a Thermal Transfer Standard)

N.B. Shunt Values

Appendix 1 to:
4600 User's Handbook
Section 5

In this appendix, in the interests of clarity, an assumption is made that a 100m<2 shunt will be used. The shunt value and shunt voltage
values are given for a 100m< shunt; values for a 10mQ shunt are indicated by square braces [...].

Solo Mode
Full Range

The Solo 4600 is calibrated by correcting its transconductance.
We use the ACRVS to input verified 10V RMS, and correct the
output current at 10A RMS. A shunt converts the output current
to a voltage, measured across the shunt using an AC DMM which
we have first ‘Standardized’ to the ACRVS.

‘Standardizing’ ensures that the DMM is aligned to the ACRVS,
at the expected values of shunt voltage. 10A will produce 1V
acrossa 100m< shunt [100mV for a 10m£2 shunt]. The procedure
compares the ACRVS settings used to standardize the DMM to
the expected voltages, for the shunt value in use.

Equipment Requirements

« An AC Reference Voltage Source (ACRVS), calibrated to
suitable accuracy for 10V and 1V [100mV] RMS at 5kHz.
Example: Datron 4200A, 4700 or 4708.

» A Calibrated 10A AC Current Shunt of suitable accuracy, of
value 100mQ [10mQ].

+ A DMM of sufficient resolution and stability, for use as a
transfer device to measure the AC voltage across the shunt.
Example: Datron 1281, 1081 or 1071 with Option 10.

CAUTION

Ensure that the shunt's rated power dissipation is sufficient to
avoid permanent degradation from the self-heating effects of the
current being checked.

Summary of AC Procedure

General

The 4600 is corrected at 10A RMS at 5kHz, corresponding to an
input voltage of 10V RMS. The output passes through a calibrated
AC current shunt of value 100m£ [10m£2]; the resulting voltage
is measured using a previously-standardized AC DMM.

DMM Standardization
The AC Reference Voltage Source at SkHz is used to standardize
the DMM at the expected nominal shunt voltage.

4600 AC Current Correction

The ACRVS 5kHzoutputat 10V RMS is then applied to the Solo
4600 INPUT terminals, whose OUTPUT terminals are connected
to pass the output current through the shunt, with the DMM
connected to measure the shunt voltage.

The 4600 internal 'HF Gain Compensation' trimmer capacitor
C424 is adjusted until the DMM voltage reading represents
nominal full range output into the shunt.

Preparation
Before attempting any calibration ensure that the following steps
have been carried out.

1. Before connecting and operating any equipment, consult the
manufacturers’ handbooks.

2. Ensure thatthe ACRVS and DMM specifications verify at the
following voltages:
ACRVS 1V [100mV] RMS; 10V RMS.
DMM 1V [100mV]RMS.

3. Comply with the instructions for 'Preparing the 4600 for
Calibration' on page 5-3.

4. The 4600 front panel LEDs should show no errors present.
Carry out any self-test routine on the ACRVS.

The procedure is detailed on pages 5-A1-2/3.
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Solo AC Current Calibration Procedure

First Standardize the DMM at 1V [100mV]

AC Reference Voltage
SRR .

/" DANGER R
| HIGH VOLTAGE A

P AC DMM (1V [100mV] Range)

-

J

r AD——

I+ I-  Q Guard

) é':,w}% ﬁﬁ’:‘ 4 wire Q
w\:“ ‘kf‘."f’ ‘ktfié' E 2 wire (2

Hi #\Lo Guard

FE Local Guard
L8]
i Remote Guard

J/)

Connect the DMM to read the ACRVS output as in the above

diagram. Ensure that the DMM Guard is set to Local.
Carry out operations (a) to (e):

a. ACRVS  Ensure that OUTPUT is OFF,
FUNCTION to AC Voltage,
FREQUENCY to S5kHz
OUTPUT RANGE to 1V [100m V],
Sense to Remote,
Guard to Local,

OUTPUT voltage to 1V [100mV] RMS.

b. DMM Set AC range to measure 1V [100mV] RMS.

c¢c. ACRVS Set OUTPUT ON.
d. DMM Note the reading as ‘V5k’.

e. ACRVS Set OUTPUT OFF.
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Correct the 4600 AC Output
AC Reference Voltage AC DMM (1V [100mV] Range)
Source (ACRVS)

DANGER
HIGH VOLTAGE

Local Guard

Remote Guard

—

STANDARD

AC SHUNT

OUTPUT

Connect the ACRVS, 4600, Shunt and DMM as shown in the
above diagram (ensure the connection of DMM Lo to the 4600
INPUT ground).

Carry out operations (h) to (m):

h. ACRVS Ensure that OUTPUT is OFF,
FUNCTION to AC Voltage,
FREQUENCY to 5kHz,
OUTPUT RANGE 1o 10V,
Sense to Remote.
Guard to Local.
OUTPUT voltage to 10.00000V RMS.

j. DMM Setrange 1V [100mV].
k. ACRVS SetOUTPUT ON.

. 4600 Set OUTPUT ON.
Lift the 4600 top cover and adjust the 'AC

Flatness' trimmer capacitor C424 to obtain a
DMM reading of "V5k' noted in (e).
Set OUTPUT OFF.

m. ACRVS  Set OUTPUT OFF.

Verify the Solo 4600 AC specification as detailed in Appendix 4
to Section 4.
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Alternative AC Current Calibration cou

(Using a standardized AC DMM instead of a Thermal Transfer Standard)

Slave Mode
Full Range Checks

The slaved 4600 is calibrated by correcting its output. We use the
4700 Cal mode to adjust the 4600 output current so that it agrees
with the 4700 OUTPUT setting. A shunt converts the output
current to a voltage, measured across the shunt using a DMM
which we have first ‘Standardized’ to the 4700 voltage output.

‘Standardizing’ ensures that the DMM is aligned to the 4700 at the
expected values of shunt voltage. 10A will produce 1V across a
100m£2 shunt [100mV across a 10m£2 shunt]. The procedure
compares the 4700 settings used to standardize the DMM to the
expected voltages, for the shunt value in use.

Equipment Requirements

« Theslaving 4700, AC voltage verified to suitable accuracy for
frequencies of 300Hz and 5kHz at 10V and 1V [100mV]
RMS.

« A Calibrated 10A AC Current Shunt of suitable accuracy, of
value 100m€ [10m€2].

« A DMM of sufficient resolution and stability, for use as a
transfer device to measure the AC voltage across the shunt.
Example: Datron 1281, 1081 or 1071 with Option 10.

CAUTION

Ensure that the shunt's rated power dissipation is sufficient to
avoid permanent degradation from the self-heating effects of the
current being checked.

Summary of AC Procedure

General

The 4700/4600 combination is calibrated at 10A RMS for two
output frequencies: 300Hz and SkHz. The output passes through
a precision AC current shunt of value 100mQ [or 10m£2]; the
resulting voltages are measured by a previously-standardized AC
DMM. The 4600 output is corrected at these two frequencies, and
then verified in accordance with Section 4.

DMM Standardization
For each frequency the slaving 4700 is used to standardize the
DMM at the expected nominal shunt voltage.

Slave AC Current Calibration

The 4600 is connected in Slave mode to the 4700. The 4600
OUTPUT terminals are connected to pass the output current
. through the shunt, with the DMM connected to measure the shunt
voltage. The 4700 AC 10A OUTPUT RANGE is selected. For
each frequency, its OUTPUT display is adjusted until the DMM
voltage reading represents nominal full range output into the
shunt. At this setting the 4700 Cal key is pressed.

Preparation

Before attempting any calibration ensure that the following steps
have been carried out.

1. Before connecting and operating any equipment, consult the
manufacturers’ handbooks. _

2. Ensure that the 4700 and DMM specifications verify at 300Hz
and 5kHz for the following voltages:

4700 1V [100mV] RMS; 10V RMS.
DMM 1V [100mV] RMS.

3. Comply with the instructions for 'Preparing the 4600 for
Calibration’ on page 5-3.

4. The 4600 front panel LEDs should show no errors present.
Press the 4700 Test key to carry out the self-test routine on the
4700/4600 combination.

The procedure is detailed on pages 5-A1-6/7.
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Slave AC Current Calibration Procedure

First Standardize the DMM at 1V [100mV]

Slaving
4700-serles Calibrator
; AC DMM (1V [100mV] Range)

&) 2 wire
Local Guard

&| Remote Guard

—

Connect the DMM to read the 4700 output as in the diagram.
Ensure that the DMM Guard is set to Local.

Carry out operations (a) to (g):

a.

4700

DMM

4700

DMM

5-Al-6

Ensure that OUTPUT is OFF, e. 4700 Set FREQUENCY to 5kHz.
FUNCTION to AC, not I,

FREQUENCY to 300Hz f. DMM Note the reading as ‘V5k’.
OUTPUT RANGE to 1 [100m],

Sense to Remote. g. 4700 Set OUTPUT OFF.

Guard to Local.

OUTPUT voltage to 1V [100mV] RMS.

Set AC range to measure 1V [100m V] RMS.
Set OUTPUT ON.

Note the reading as ‘V300’.
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Correct the 4600 AC Output

4600
'd ™\
INPUT
©® @/
Hi&l.o L
L . ¥

AC DMM (1V [100mV] Range)

= 2 wire

3 Local Guard
Remote Guard
AN |
= ]
STANDARD
AC SHUNT
'\
OUTPUT
I+ I-
J

Connect the 4700 and 4600 in Slave Mode. Connect the Shunt
and DMM to the 4600 as shown in the above diagram (ensure the
connection of DMM Lo to the 4600 INPUT ground).

Carry out operations (h) to (m):

h. 4700 Ensure that OUTPUT is OFF,
FUNCTION to AC, I,
FREQUENCY to 300Hz,

OUTPUT RANGE to 10A,
OUTPUT current to 10A RMS.
(Sense and Guard are controlled by software.)

j. DMM Setrange to 1V [100mV].

k. 4600 Set OUTPUT ON.

1. 4700 Using t# keys, adjust OUTPUT display to
obtain a DMM reading of 'V300' noted in (d).

Correct at 300Hz by pressing the 4700 Cal key.

m. 4700 Reset FREQUENCY to SkHz.
Using + & keys, adjust OUTPUT display to
obtain a DMM reading of "V5k' noted in (f).
Correct at SkHz by pressing the 4700 Cal key.

Verify the Slave 4600 AC specification as in Appendix 4 to
Section 4.
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Section 6 - Fault Diagnosis

SECTION 6 FAULT DIAGNOSIS

WARNING

HAZARDOUS ELECTRICAL POTENTIALS ARE EXPOSED WHEN THE INSTRUMENT COVERS ARE REMOVED.

ELECTRIC SHOCK CAN KILL

CAUTION

The instrument warranty can be invalidated if damage is caused by unauthorised repairs or modifications. Check the warranty detailed
in the “Terms and Conditions of Sale”. It appears on the invoice for your instrument.

6.1 INTRODUCTION

6.1.1 Use of Diagnostic Guides

The diagnostic guides given in Section 6.2 are intended to aid the
user in locating a failed printed circuit board or other sub-
assembly. The self-diagnostic capabilities of the instrument
provide the first step in fault analysis by lighting a warning LED
on the Front Panel, and if in Slave mode this is accompanied by
a FAIL message on the mode display of the slaving 4700-series
calibrator. Initial actions to be taken after the occurence of a
reported fault are given, where applicable, in the diagnostic guides
of Section 6.2. The lit LED or FAIL message localizes the failure
into a distinct functional area and the ‘Fault Condition’ summary
in each guide relates the function failure to a probable hardware

boundary.

The identities of the sub-assemblies involved in the failure are
given beneath the fault condition summary, but it is unlikely that
all assemblies listed will prove to be faulty. For successful failure
analysis, itis advisable to be familiar with the electronic functioning
of the instrument and with the physical location of the assemblies.
To assistin these aspects, the diagnostic guides include references
to relevant parts of this publication.

6.1.2 Effects of Protection on Diagnosis

The 4600 incorporates built-in protection. To minimize damage,
protective circuitry acts immediately, and if in Slave mode this is
backed up by a pre-programed CPU response in the slaving 4700
to detected failure symptoms. If possible the CPU informs the
user by presenting a failure message on the MODE display.

When investigating a failure, it should therefore be anticipated
that protective measures will have suppressed the original fault
conditions. A useful starting-point is to identify the origin of the
failure message to localize the area of search.

6.1.3 Self-Test Sequence

Refer to Section 9.4.5, page 9.4-13.
6.1.4 Fuses and their Locations

Sub-section 6.3 lists the external and internal fuses; together with
their locations, protected circuits and page references.
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Overtemperature

6.2 DIAGNOSTIC GUIDES

Overtemp LED Lit (FAIL 1)

(Excessive Heatsink Temperature)

6.2.1

AUTOMATIC INITIAL ACTION

1. The 4600 will have defaulted to OUTPUT OFF, and disabled

the SMPS.
If in Slave mode the 4700 will also have defaulted to OUTPUT

OFF.
No immediate user-action is required.

RECOVERY ACTION
After the temperature returns to normal, the Overtemp LED goes

off (and the FAIL 1 message on the 4700 is cleared if in Slave
mode) so an attempt can be made to restore Output On:

Solo Mode

1. Press the 4600 OUTPUT ON key. Once approximately 1
minute has passed since the Overtemp LED went off, the
PSUEN delay will have timed out, and the output will be
sequenced on again.

2. Overtemp LED remains unlit - no further action. If the LED
relights - fault persists.
Slave Mode

1. Ensure that the 4700 10A range is selected. Press the 4700 or
4600 OUTPUT ON key. Once approximately 1 minute has
passed since the Overtemp LED went off, the PSUEN delay
will have timed out, and the output will be sequenced on again.

2. Overtemp LED remains unlit and FAIL 1 message does not
appear - no further action. If the LED relights and the FAIL

1 message recurs - fault persists.

6-2

FAULT CONDITION

Excessive temperature has been sensed in the Output PCB Heatsink
Assembly.

Inguard fault-indication signal OVTP_H asserts OVTEMP_H
outguard, which drives the sequence controller U204. An Off
sequence is initiated, due to U204 resetting the Key Latch and On
Latch. The sequence reverts to S1 state, whether in Slave or Solo
mode. While OVTEMP_H remains set, it is gated inside U204 to
set PSUEN_H false, disabling the Switch Mode Power Supply.
Note that although the SMPS has been turned off, this was not due
to the LTPSUFL signal being set true, so the Psu LED on the 4600
front panel remains green.

In Slave mode, the OVTEMP_H signal is one of those polled by
the 4700 via U111. If the poll discovers that OVTEMP_H is set,
the 4700 CPU turns its OUTPUT OFF and presents the FAIL 1
message on its MODE display.



Overtemperature

Section 6 - Fault Diagnosis

RECOVERY CONDITION

If the overtemperature was due to external factors; such as the
airway behind the instrument being blocked, or it being enclosed
so that the exhaust air is drawn back into the intake; then once
these have been corrected, the output on condition can be recovered.
This is controlled by the digital sequencing as follows:

The temperature in the Output PCB Heatsink Assembly falls
below the sensor trip threshold; the Overtemp LED goes out, (and
if in Slave mode the FAIL 1 message is cleared).

OVTP (and thus OVTEMP) reverting to false releases the resets
on the Key Latch and On Laich.

Subsequent action depends on which mode was selected at the
time of the overtemperature:

Solo Mode (at least one of the bus cables disconnected)

From state S1, OVTP false forces transition to state S2 (see the
state diagram on page 9.4-4). PSUEN goes true, so the SMPS
switches on. The instrument output was latched off by the
overtemperature resetting the Key Latch, so the OUTPUT ONkey
needs to be pressed for total recovery. Although this sets the Key
Latch, it cannot turn the output on until the PSUEN delay (U202-
10) has timed out after approximately 1 second from PSUEN
going true, setting the PODLY signal false. Then, providing the
Key Latch is set, the sequence transits through to S5 state, and the
output is turned on.

Slave Mode (both bus cables connected)

From state S 1, OVTP false (with the bus cables connected) forces
transition to state R1 (see the state digram on page 9.4-4). If the
10A range is selected on the 4700, then CK_SELBIT is true, and
the sequence transits to R2 state. PSUEN goes true, so the SMPS
switches on. The instrument output was latched off by the
overtemperature resetting the On Latch, so the 4600 or 4700
OUTPUT ON key needs to be pressed for total recovery. Although
this sets the On Latch, it cannot turn the output on until the PSUEN
delay (U202-10) has timed out after approximately 1 second from
PSUEN going true, setting the PODLY signal false. Then,
providing the On Latch is set, the sequence transits through to R5
state, and the output is turned on.

If the cause of the overtemperature has not been cleared, then
excessive temperature will be detected and the output will sequence
off again.

POSSIBLE FAULT LOCATIONS

« External heat-retaining factors, such as the airway behind the
instrument being blocked, or it being enclosed so that the
exhaust air is drawn back into the intake.

« Blocked air-intake filter.

« Internal cooling-air fan inoperative.

»  Output PCB (page 10.1-14)

« SMPS Main PCB (page 10.1-16)

Itis unlikely for the SMPS to be the cause of an overtemperature.
Because the +7.5V supply is current-fed, the SMPS heatsink
should not overheat unless the Output PCB has also overheated.

FURTHER INFORMATION IN THIS HANDBOOK

Technical Descriptions:
Section 9.2 - Analog (especially 9.2.4)
Section 9.4 - Digital (especially 9.4.5)
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Power Supply Failure

6.2.2 Psu LED Lit (FAIL 9)
(Power Supply Failure)

AUTOMATIC INITIAL ACTION

1. The 4600 will have defaulted to OUTPUT OFF, and disabled

the SMPS.
If in Slave mode the 4700 has defaulted to OUTPUT OFF.

RECOVERY ACTION

Although unlikely, it is possible that a very severe ‘Glitch’ in the
line supply could cause one of the power supplies to operate its
failure detector. Because of this, it is worth an attempt to recover
the situation before removing covers to investigate. Todo this we
must clear the CK_LTPSUFL latch in U204 (Sense PCB):

Solo Mode
1. Set the Front Panel Power switch to OFF, then ON again.

2. Psu LED lights and remains green - no further action. If the
LED lights red - fault persists.

Slave Mode
1. Press the 4700 Reset key.
2. Select the 10A range.

3. 4600 Psu LED lights and remains green and FAIL 9 message
does not appear - no further action. If the LED lights red and
the FAIL 9 message recurs - fault persists.

FAULT CONDITION

One of four failures of in-guard power supplies has been detected:

1. Anovervoltage or undervoltage has been sensed in the SMPS
Control PCB when the SMPS was enabled by PSUEN true,
and has set fault-indication signal SMPS_FAIL true.

or:

2. Failure of the 15V_2 supply has been sensed by Q9 on the
SMPS Control PCB setting signal PSUFAIL_2 true.

or:

3. Failure of the 15V _3 supply has been sensed by Q309 on the
Sense PCB setting fault-indication signal PSUFAIL _3 true.

or:

4. Excessive power in the SMPS tank circuit has been sensed in
the outguard secondary of T3 on the SMPS Main PCB. The
excessive rectified output voltage of T3 (signal PWR_SIG)
has been detected by comparator U315 on the Sense PCB,
setting outguard fault-indication signal OVPWR true.

The SMPS_FAIL, PSUFAIL_2 and PSUFAIL_3 signals are
ORed by U319 on the Sense PCB to generate the PSUFL signal,
so that if any one or more of the three failures occurs, then PSUFL
is set true.

PSUFL is passed out of guard and ORed with the OVPWR signal,
theresulting signal drives the sequence controller U204 to generate
the latched signal CK_LTPSUFL true at the next 30ms clock. An
Off sequence is initiated, due to U204 resetting the Key Latch and
On Latch. The sequence reverts to S1 state, whether in Slave or
Solomode. While CK_LTPSUFL true remains latched, itis gated
inside U204 to set PSUEN false, disabling the Switch Mode
Power Supply. Note in this case the SMPS has been turned off due
to the LTPSUFL signal being set true, so the Psu LED on the 4600
front panel changes to red.

In Slave mode, the CK_LTPSUFL_H signal is one of those polled
by the4700 viaU111. If the poll discovers that CK_LTPSUFL_H
is set, the 4700 CPU commands OUTPUT OFF and presents the
FAIL 9 message on its MODE display.

POSSIBLE FAULT LOCATIONS

«  SMPS Control PCB page (10.1-18).
= SMPS Main PCB (page 10.1-16).

= Sense PCB (page 10.1-4).

= Output PCB (page 10.1-14).

It is unlikely that a real fault can be cleared without removing the
covers, if only to access a blown fuse.

FURTHER INFORMATION IN THIS HANDBOOK

Technical Descriptions:

Section 9.2 - Analog (epecially 9.2-4).
Section 9.3 - SMPS.

Section 9.4 - Digital (especially 9.4.5).
Section 9.5 - Power Supplies.



Overdrive

Section 6 - Fault Diagnosis

6.2.3 Overdrive LED Lit (Error OL)

(Excessive Input Reference Voltage or Frequency)

AUTOMATIC INITIAL ACTION

1. The 4600 will have defaulted to OUTPUT OFF; the SMPS
remains enabled.
Ifin Slave mode the 4700 will also have defaulted to OUTPUT
OFF,; the Reference Voltage is switched off.
No immediate user-action is required.

RECOVERY ACTION

After the Input Reference Voltage falls to zero, the Overdrive
LED goes off (and the Error OL message on the 4700 is cleared
if in Slave mode) so an attempt can be made to restore Output On
after reducing the Reference Voltage to within limits:

Solo Mode

1. Pressthe46000OUTPUT ONkey. The output will be sequenced
on again.

2. Overdrive LEDremains unlit - corrective action was successful.
If the LED relights - fault persists.

Slave Mode

1. Ensure that the 4700 10A range is selected. Press the 4700 or
4600 OUTPUT ON key. The output will sequence on again.

2. Overdrive LED remains unlit and FAIL 1 message does not
appear - corrective action was successful. If the LED relights
and the FAIL 1 message recurs - fault persists.

FAULT CONDITION

Excessive Input Reference Voltage has been sensed at the output
of the differential input amplifier on the Sense PCB (Vin).

Inguard fault-indication signal OVDR_H has been set true by the
Overdrive Detector on the Sense PCB, and passed outguard to turn
on the Overdrive LED and drive the sequence controller U204.
An Off sequence is initiated, due to U204 resetting the Key Latch
and On Latch. If in Solo mode the sequence reverts to S2 state, if
in Slave mode to R2 state (because PSUFL and OVTP are still
false, the sequence does not transit to S1 state). PSUEN_H
remains true, so the Switch Mode Power Supply is not disabled.

OVDR and the stretched Overload signal are ORed in U204 to
generatethe signal OVDRLD_H. In Slave mode, the OVDRLD_H
signal is one of those polled by the 4700 via Ul11. If the poll
discovers that OVDRLD_H s set, the 4700 CPU turns its OUTPUT
OFF and presents the Error OL message on its MODE display.

RECOVERY CONDITION

If the overdrive was due to the Input Reference Voltage to the
4600 being excessive; then once this has been corrected, the
output on condition can be recovered. This is controlled by the
digital sequencing as follows:

Vin falls below the sensor trip threshold; the Overdrive LED goes
out, (and if in Slave mode the Error OL message is cleared).

OVDR reverting to false releases the resets on the Key Latch and
On Latch.

Subsequent action depends on which mode was selected at the
time of the overdrive:

Solo Mode (at least one of the bus cables disconnected)

The instrument output was latched off by the overdrive resetting
the Key Latch, so the OUTPUT ON key needs to be pressed for
total recovery. As the PSUEN signal is still true, the PODLY
signal is false. Then, providing the Key Latch is set, the sequence
transits through to S5 state, and the output is turned on.

Slave Mode (both bus cables connected)

If the 10A range remained selected on the 4700, then CK_SELBIT
is true, and the sequence is in R2 state. PSUEN is true, so the
SMPS is on. The instrument output was latched off by the
overdrive resetting the On Latch, so the 4600 or 4700 OUTPUT
ON key needs to be pressed for total recovery. As the PSUEN
signal is still true, the PODLY signal is false. Then, providing the
On Latch is set, the sequence transits through to R5 state, and the
output is turned on.

If the cause of the overdrive has not been cleared, then excessive
Vin will be detected and the output will sequence off again.

POSSIBLE FAULT LOCATIONS

« Excessive Input Reference Voltage.
« Sense PCB (page 10.1-4)

Although the most probable cause of an overdrive is an excessive
input voltage, it is possible for a fault to exist (eg. in the input
differential amplifier) to cause Vin to be excessive; or a fault may
exist in the detector itself. This will show up if the Overdrive LED
remains lit after the input has been reduced (in Slave mode after
the OFF key LEDs have lit on the 4600 and 4700).

FURTHER INFORMATION IN THIS HANDBOOK

Technical Descriptions:
Section 9.2 - Analog (especially 9.2.3)
Section 9.4 - Digital (especially 9.4.5)
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Overload

6.2.4 Overload LED Lit (Error OL)

(Excessive Output Terminal Voltage - overcompliance)

AUTOMATIC INITIAL ACTION

1. The 4600 will have defaulted to OUTPUT OFF,; the SMPS
remains enabled.

Ifin Slave mode the 4700 will also have defaulted to OUTPUT
OFF,; the Reference Voltage is switched off.
No immediate user-action is required.

RECOVERY ACTION

After the Output Voltage falls to zero, the Overload LED goes off
(and the Error OL message on the 4700 is cleared if in Slave mode)
so an attempt can be made to restore Output On after the fault
conditions have been cleared:

Solo Mode

1. Pressthe4600OUTPUT ONkey. The output will be sequenced
on again.

2. Overload LED remains unlit - corrective action was successful.
If the LED relights - fault persists.

Slave Mode

1. Ensure that the 4700 10A range is selected. Press the 4700 or
4600 OUTPUT ON key. The output will sequence on again.

2. Overload LED remainsunlit- corrective action was successful.
If the LED relights - fault persists.

6-6

FAULT CONDITION

Excessive Output Voltage has been sensed at the I+ contact of the
Output Relay.

Inguard fault-indication signal OVLD_H has been set true by the
Overload Detector on the Sense PCB, and passed outguard to turn
on the Overload LED and drive the sequence controller U204. An
Off sequence is initiated, due to U204 resetting the Key Latchand
On Latch. If in Solo mode the sequence reverts to S2 state, if in
Slave mode to R2 state (because PSUFL and OVTP are still false,
the sequence doesnot transit to S1 state). PSUEN_Hremainstrue,
so the Switch Mode Power Supply is not disabled.

The Overload signal is stretched by U202-7 (so thata poll from the
4700 has time to acquire it) and ORed with OVDR in U204 to
generate the signal OVDRLD_H. In Slave mode, the OVDRLD_H
signal is one of those polled by the 4700 via U111. If the poll
discoversthatOVDRLD_H isset, the 4700 CPU turns itsOUTPUT
OFF and presents the Error OL message on its MODE display.
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Overload

Section 6 - Fault Diagnosis

RECOVERY CONDITION

If the overload was due to the 4600 being presented with too high
an outputimpedance; then once this has been corrected, the output
on condition can be recovered. This is controlled by the digital
sequencing as follows:

The output current has been switched off, so the output voltage
falls to zero; the Overload LED goes out, (and if in Slave mode the
Error OL message is cleared).

OVLD reverting to false releases the resets on the Key Latch and
On Latch.

Subsequent action depends on which mode was selected at the
time of the overload:

Solo Mode (at least one of the bus cables disconnected)

The instrument output was latched off by the overload resetting
the Key Latch, so the OUTPUT ON key needs to be pressed for
total recovery. As the PSUEN signal is still true, the PODLY
signal is false. Then, providing the Key Latch is set, the sequence
transits through to S5 state, and the output is turned on.

Slave Mode (both bus cables connected)

Ifthe 10A range remained selected on the 4700, then CK_SELBIT
is true, and the sequence is in R2 state. PSUEN is true, so the
SMPS is on. The instrument output was latched off by the
overload resetting the On Latch, so the 4600 or 4700 OUTPUT
ON key needs to be pressed for total recovery. As the PSUEN
signal is still true, the PODLY signal is false. Then, providing the
On Latch is set, the sequence transits through to RS state, and the
output is turned on.

If the cause of the overload has not been cleared, then anexcessive
output voltage will be detected and the output sequences off again.

POSSIBLE FAULT LOCATIONS

» Load impedance too high.
» Output sense loop open-circuit.
= Output PCB (page 10.1-14)

Although the most probable cause of an overload is a load with too
high an impedance, it is possible for a fault to exist (eg. within the
Sense loop) to cause overcompliance; or a fault may exist in the
overload detector itself. This will show up if the Overload LED
lights when the output is switched on after the load impedance has
been reduced.

FURTHER INFORMATION IN THIS HANDBOOK

Technical Descriptions:
Section 9.2 - Analog (especially 9.2.5)
Section 9.4 - Digital (especially 9.4.5)
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Solo LED

6.2.2 Solo LED Lit with FAIL 10 when
Slave Mode should be Active
(Slaving Failure)

AUTOMATIC INITIAL ACTION

1. The 4600 will have defaulted to OUTPUT OFF, the SMPS
remains powered on.

If in Slave mode the 4700 defaulted to OUTPUT OFF.

RECOVERY ACTION

It is most likely that one of the two interconnecting bus cables has
become disconnected or faulty, or that a digital failure has
disconnected the ANABUS_ON or DIGBUS_ON signals.

Slave Mode

Set the 4600 and 4700 Power switches to OFF.

Check the two bus cables and reconnect if necessary.

Set the 4600 and 4700 Power switches to ON.

Select the 10A range.

Ifthe 4600 Solo LED does not light and FAIL 10 message does
not appear - no further action. If the Solo LED lights and the
FAIL 10 message recurs - fault persists.

AR L =

6-8

FAULT CONDITION

The Bus On Decode circuit on the Sense PCB has generated the
signal BUSON_L false. This drives Sequence Controller U204 to
latch CK_BUSON false; this is an input to the Sequencer U206.
Whatever ‘R’ state the sequence was in, it will have transferred to
Solo state S2 (unless there is also a power supply failure or
overtemperature, in which case it will have entered S1 state) and
the Solo LED has been lit.

InU204, CK_BUSON false causes the CLR_ONand CLR_CTRL
signals to become true, so that both the On Latch and Control
Latches are reset.

CK_BUSON false also sets CLR_LTKEY false and releases the
reset on the Key Latch which was part of the Slaving conditions.

POSSIBLE FAULT LOCATIONS

= One of the external bus cables disconnected or faulty.
= Sense PCB (page 10.1-4).

FURTHER INFORMATION IN THIS HANDBOOK

Technical Descriptions:
Section 9.4 - Digital (especially 9.4.2).
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6.3 FUSE PROTECTION

In addition to the electronic protection devices used in the
instrument, fuses are provided to protect against catastrophic
component failure.

6.3.1 Fuse Replacement

A blown fuse is merely a symptom of failure, in the large majority
of cases the cause lies elsewhere.

CAUTION

Every occurrence of a blown fuse should be investigated to find
the cause. Only when satisfied that the cause has been removed,
should a user replace a fused link by a serviceable item.

6.3.2 Reasons For Fusing
The fuses in the calibrator fall into two groups:

a. Clip-in anti-surge fuses in the Power Supplies and Mother
Board protect the power sources from damage.

b. A soldered-in thermal fuse F2 is used in the SMPS Main PCB
to protect against the effects of relay RL3 failure during
normal operating conditions. It senses the temperature of the
inrush limiting resistor which should be shorted after the
initial SMPS power on.

6.3.3 Locating a Blown Fuse

The ultimate causes of blown fuses are so numerous that it is
impractical to list them. In many cases the underlying cause, or
the blown fuse itself, will activate an electronic protective process
which can conceal some of the symptoms.

Fault location in the 4600 should proceed from the primary
indications of fault condition (e.g. failure messages described in
Section 6.2). These will lead to particular areas of investigation,
and at this point the relevant circuit fuses should be checked first.
Whether fuses are blown or not, the checks will add to the
information available for further diagnosis. The types of fuses to
be used can be found in the component lists of Section 10.

Table 6.1 below lists their values and locations.

Location and Designator Value/Fitting Protected Circuits Page
Rear Panel - Power Input Module

220/240V 2 5A/Littlefuse/Clip-in Line Supply Main Fuse 2-1
100/120V 5A/Littlefuse/Clip-in Line Supply Main Fuse 2-1
Sense PCB

F501 1A20mm/Clip-in +5V_REG Main 5V Supply 10.1-13
F502 1A/20mm/Clip-in +15V_REG Main 15V Supply 10.1-13
F503 1A/20mm/Clip-in -15V_REG Main 15V Supply 10.1-13
SMPS Main PCB

F1 2A/20mm/Clip-in Power Switch High Voltage Supply Line 10.1-16
F2 147°C/Thermal/Soldered SMPS Input Line 10.1-16
SMPS Control PCB

F1 500mA/20mm/Clip-in -22V(2) Supply Line 10.1-18
F2 500mA/20mm/Clip-in +22V(2) Supply Line 10.1-18
Front PCB

F101 500mA/20mm/Clip-in Mains Transformer Input 10.1-20

Table 6.1 Fuse Location and Purpose
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Section 7 - Dismantling and Reassembly

SECTION 7

DISMANTLING AND REASSEMBLY

This section contains information and instructions for dismantling the Datron 4600 to sub-assembly level.
Reassembly is generally the reverse of dismantling, but where it may be helpful, additional notes are given.

7.1 General Precautions

7.1.1  WARNING

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

7.1.2 CAUTIONS

1. THE FOLLOWING ACTIONS INVALIDATE THE
MANUFACTURER’S CALIBRATION CERTIFICATION:
REMOVAL OF THE BOTTOM GROUND/GUARD
ASSEMBLY, REPLACEMENT OF SUB-ASSEMBLIES,
OR PHYSICAL MOVEMENT OF COMPONENTS.

2. 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 GROUND/GUARD ASSEMBLIES OR LIDS.

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

7.2 General Mechanical Layout

Assembly Drawings in Section 10, pages 10.2-2 to 10.2-9:
DA400785 (Finished Assembly) and DA400786 (Instrument
Assembly); show how the 4600 is broken down into sub-
assemblies.

7.2.1  Front Panel

The Front Panel layout is illustrated in Section 3, Page 3-1.

Three INPUT terminalsand two OUTPUT terminals are provided,
for connection to the Reference Voltage Source (Solo) and Load,
respectively.

Two pushbutton switches are provided for setting the output on
and off. Each houses a red LED.

Six other LEDs are arranged in a panel above the switches; the Psu
LED is green/red, the other five are red.

The line power is turned on and off by a toggle on the right side
of the Front Panel.

A printed overlay labels all the front panel features.

7.2.2 Rear Panel

(All directions as viewed from the rear of the instrument)

The Rear Panel layout is illustrated in Section 3, Page 3-2.

The recessed Power Input plug, Power Fuse and Line Voltage
Selector are contained in an integral module at the left of the panel.

The cooling air intake filter is screwed on to the outside of the
panel at the right side; the exhaust vents and louvres occupy the
left side of the panel, above and to the right of the Power Input
Module.

The instrument identification label is situated between the intake
filter and the exhaust louvres, and directly below the panel is the
15-way D-type digital slave input plug J54.

The 6-way ‘LEMO’ analog slave input plug J66 is located on the
extreme right of the panel.
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7.3 Location and Access

7.3.1 External Construction

Both the front and rear panels are held together by two side
extrusions running from front to rear. These extrusions provide
slots for the handles or rack mounting ‘ears’, and locating points
for the structural foam covers.

The bottom cover is fitted with the tilt-stand and four rubber feet.
Ground screening of the covers is provided by steel plates, heat-
staked to the inside of the covers with electrical connections made
by spring contacts.

7.3.2 Internal Construction

Internal Supports
Four supports are secured to the front panel, rear panel and side

extrusions:
(Page 10.2-5, Assembly Drawing DA400786 Sheet 1)

« (Part no. 450684)
A complex angled steel bracket acts as the main internal
support. Aswell as supporting the right side of the Sense PCB,
three corners of the Output PCB and the front of the SMPS
box, it also carries the mains transformer and the cooling fan.
It is screwed to both the rear panel and the right extrusion.

« (Part no.450621)
Screwed to the left extrusion, a full-length steel bracket has a
right- angled extension at the front to carry the three INPUT
terminals. Its bottom edge, fitted with four swaged nuts, is
turned up at 90° to form attachments for the left side of the
Sense PCB.

(Page 10.2-7, Assembly Drawing DA400786 Sheet 3)

« (Part no. 450685)
A steel angle bracket is screwed into the rear of the right
extrusion. It supports the rear of the SMPS screening box, and
the SMPS within.

(Page 10.2-15, Assembly Drawing DA400856)

« (Part no.450705)
The fourth support is an angled aluminium plate, screwed to
the rear panel between the exhaust vents and louvres, supports
a corner of the Output PCB.

A support for the Sense resistor, Output relay and the two Output

terminals, mounted on the Sense PCB, is also secured to the Front
Panel.
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Printed Circuit Boards
The instrument contains five printed circuit boards:

« Sense PCB: fitted component side up at the bottom of the left
side of the instrument.

+  Output PCB: fitted component side up at the bottom rear of
the right side of the instrument, inboard of the SMPS screening
box. A double-sided, finned heatsink is mounted at top center
of the PCB, in the direct airflow from the cooling-air fan.

« SMPS Main PCB: fitted within its screening box on the rear
right side of the instrument.

« SMPS Control PCB: fits vertically into slots on top of the
SMPS Main PCB, within the screening box. A finned heatsink
is mechanically and thermally attached to the left of the box,
overlapping the right side of the Output PCB, in the direct
airflow from the cooling-air fan.

« Front Panel PCB: fitted behind the Pront Panel, on the right
side of the instrument.

Cooling Airflow

The cooling-air fan is positioned on the front lateral part of the
center support. Ambient air is drawn into the instrument from the
external intake filter on the Rear Panel, through the front/left side
cavity, and forced rearwards through the Output PCB and SMPS
Box heatsinks to be expelled through the vents and louvres in the
Rear Panel. The louvres deflect the airflow away from the intake
filter.

The construction around the heatsinks forms an enclosed duct,
bounded on the left by the center support and on the right by the
SMPS Box (drilled to allow airflow across the SMPS high power
components). The Output PCB forms the bottom, and the top is
sealed by a flat foam insulator. This minimizes leakage of the
heated air from the sinks back into the rest of the instrument.

Mains Transformer Assembly

This is a self-contained unit, all its connections being made to the
Front PCB by removable Molex sockets. It is mounted with
insulators and retainer onto a thick spindle, which is secured by a
countersunk screw to the front of the lateral section of the center
support. The other end of the spindle is extended as a thin stub,
which locates into a hole in the front PCB. The orientation of the
transformer body is set at manufacture using foam pads, an
endplate and a Nylock nut to secure it to the spindle.

Bus-bars

A feature of the internal appearance of the instrument is the
presence of silver-colored bus-bar strips, which provide a low
resistance path for the high output current. Bends position them
correctly, and where they run close together, they are separated by
insulating foam spacers.
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7.4 General Access

. ENSURE THAT POWER IS OFF.
. Heed the General Precautions 7.1.1 and 7.1.2.

If, during a procedure, sufficient access has been obtained, then no further dismantling is required.

7.41 Top Cover

. Removal

a. Remove the four M4 x 12mm socket-head countersunk screws from
the cover.

b.  Remove the cover by lifting at the front.

. Fitting

Locate the cover at the rear first, then reverse the removal procedure,
ensuring that the foam insulation is correctly located.

7.4.2 Bottom Cover

. Removal
a. Invert the instrument.

b.  Remove the four M4 x 12mm socket-head countersunk screws from
the cover.

¢.  Remove the cover by lifting at the front.

. Fitting

Locate the cover at the rear first, then reverse the removal procedure,
ensuring that the foam insulation is correctly located.

7.4.3 Insulation Pieces

. Remove top and bottom covers: 7.4.1 and 7.4.2.
. Removal

a. (Page 10.2-2, DA400785 Sheet 1)
Stand the instrument in its normal upright position.

b.  Lift the top foam insulating sheet (Part No. 450637), easing it out
from under the lip of the center support, and remove.

c. (Page 10.2-3, DA400785 Sheet 2)
Invert the instrument.

d.  Lift the bottom foam insulating sheet (Part No. 450732), easing it
out from under the Rear Panel lip and Cover Contact, and remove.

e.  Liftthe back foam insulating sheet (Part No.450734), easing it out
from under the Rear Panel lip and Cover Contact, and remove.
. Fitting

Reverse the removal procedure, ensuring that the foam insulating sheets
are correctly located under the lips of the relevant Panel and Support.

7.4.4 Top Finger Plate

WARNING: This prevents operators' fingers contacting the line voltage
points on the Front PCB.
DO NOT REMOVE the plate while the line power is
connected to the instrument!

*  Remove top and bottom covers: 7.4.1 and 7.4.2.
*  Remove insulating pieces: 7.4.3.
+  Removal

a. (Page 10.2-2, DA400785 Sheet 1)
Stand the instrument in its normal upright position.

b. Remove two countersunk screws securing the finger plate to the
SMPS Box, noting which two screwholes in the plate are used.

Remove the finger plate.

7.4.5 Bottom Finger Plate

WARNING: This prevents operators' fingers contacting the line voltage
points on the Front PCB.
DO NOT REMOVE the plate while the line power is
connected to the instrument!

+  Remove top and bottom covers: 7.4.1 and 7.4.2.
+  Remove insulating pieces: 7.4.3.
*  Removal

a. (Page 10.2-3, DA400785 Sheet 2)
Invert the instrument.

b. Remove two countersunk screws securing the finger plate to the
SMPS Box, noting which two screwholes in the plate are used.
Remove the finger plate.
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7.4 General Access (conad)

7.4.6 Front Panel Assembly

. Remove top and bottom covers: 7.4.1 and 7.4.2.

. Remove insulating pieces: 7.4.3.

. Remove top and bottom finger plates: 7.4.4 and 7.4.5.
+  Removal

a. Invert the instrument.

b. (Page 10.2-7, DA400786 Sh. 3, Detail 12)
Remove the three M3 nuts and shakeproof washers which secure
the input and output terminal support brackets to the Front Panel.

c¢. (Pages102-8 & 10.2-9, DA400786 Shts. 4 & 5)
Disconnect the ribbon connector, soldered into J31, from the other
end at J9 on the Sense PCB. Release the ribbon from its clips on the
Sense PCB.

d. Reinvert the instrument to its upright position, taking care not to
trap the ribbon cable.

e. (Page10.2-9, DA400786 Sh.5)
Release the cables, running along the top rear of the front panel,
from their white nylon clip on the Front Panel PCB.

f.  (Page 10.2-9, DA400786 Sh. 5)
Release and disconnect the following seven Molex PCB connector
sockets from the Front Panel PCB : J25, J18, J17, J19, J2, J20 and
J13. Ensure that they can be identified for correct refitting later.
(The Molex connector at J30 for the Power Switch need not be
removed.)

g. (Page 10.2-7, DA400786 Sh. 3, Detail 11)
Remove the four M3 x 8mm countersunk screws which secure the
front panel to the side extrusions.

h.  Carefully withdraw the Front Panel Assembly from the instrument
(remember that the ribbon cable is still attached!).

. Fitting

Reverse the removal procedure, taking heed of the references at each
stage. Locate the mains transformer stub into its hole on the PCB, and be
careful not to trap any wiring. Make a final inspection to ensure that the
ribbon cable and Molex sockets are correctly fitted and secured.

7.4.7 Air Intake Filter

. Removal

a. (Page 10.2-15, DA400856)
Remove the four M3 x 10mm screws and shakeproof washers
which secure the Filter Support to the rear panel. Remove the
support and filter.

. Fitting

Reverse the removal procedure.
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7.4.8 Rear Panel Assembly

CAUTION:

For most purposes it should not be necessary to remove the Rear
Panel Assembly. To do so will remove much of the mechanical
support for the internal sub-assemblies. Great care must be taken
to avoid leaving the sub-assemblies unsupported.

+  Remove top and bottom covers: 7.4.1 and 7.4.2.

. Remove insulating pieces: 7.4.3.

. Remove top and bottom finger plates: 7.4.4 and 7.4.5.
+  Removal

a. (Pages 10.2-8 and 10.2-9, DA400786 Sheets 4 and 5)
Disconnect the two Molex sockets from their plugs at J25 and J17
on the Front Panel PCB.

b. Invert the instrument.

¢. Release the two cables disconnected in (a) from their retaining
clips. Pull the socket ends clear of the instrument.

d. (Page 10.2-8, DA400786 Sh. 4)
Remove the M3 nut and shakeproof washer which secure the braid
and three ground wires to the Rear Panel ground screw. Remove the
leads from the screw, leaving the locknut and washer in place.

e. (Page 10.2-7, DA400786 Sh. 3, Detail 9)
Remove the two hexagonal ‘D" lock screws securing J54 to the rear
panel.

f.  Reinvert the instrument to its upright position.

g. (Page 10.2-15, DA400856)
Analog Slave Input J66 internal cable: disconnect the Molex socket
atJ8 on the Sense PCB. Release the cable from its retaining clip and
pull it clear of the instrument.

h. (Page 10.2-15, DA400856)
Remove the two M3 x 8mm screws and shakeproof washers which
secure the Output PCB support bracket (Pt. No. 450705) to the rear
panel.

j- (Pages 102-5 and 10.2-7, DA400786 Sheets 1 and 3)
Remove the two M3 x 8mm screws and shakeproof washers which
secure the Main Support Bracket (Pt. No. 450684), to release the
support from the rear panel. Ensure that the bracket is well
supported from below.

k. (Page 10.2-7, DA400786 Sh. 3, Detail 6)
Remove the four M3 x 8mm countersunk screws which secure the
rear panel to the side extrusions.

. Carefully withdraw the Rear Panel Assembly from the instrument
(remember that cables are still attached!).

«  Fitting

Reverse the removal procedure, taking heed of the references at each
stage. Be careful not to trap any wiring. Make a final inspection to ensure
that the wiring and Molex sockets are correctly fitted and secured.
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7.5 Sub-Assembly Removal and Fitting

7.5.1 Sense PCB

. Remove top and bottom covers: 7.4.1 and 7.4.2.
. Remove insulating pieces: 7.4.3.
. Remove Front Panel Assembly: 7.4.4.

+  Removal
Stand the instrument in its normal upright position.

(Page 10.2-15, DA400856)
Analog Slave Input J66 internal cable: disconnect the Molex socket
at J8 on the Sense PCB. Leave the cable in its clip, but pull the end

clear of the Sense PCB.

c. (Pages102-5 & 10.2-17, DA400786 Sh. 1 & DA400788 Sh. 1)
Disconnect the Fan Drive Molex connector (two leads) from J50 on
the right side of the Sense PCB.

d. (Pages 102-8 & 10.2-17, DA400786 Sh. 4 & DA400788 Sh. 1)
Disconnect the SMPS PCB Molex connector (two cables) from J4
onthe right side of the Sense PCB. (The Molex connector atJ12 for
the Output Relay need not be removed.)

e. Invert the instrument, taking care not to trap any cables.

f. (Page 10.2-8, DA400786 Sh. 4)
Disconnect the Output PCB ribbon connector from J22 on the Sense
PCB. Pull the cable back to clear the Sense PCB.

g. (Pages 102-8 and 102-17, DA400786 Sh. 4 & DA400788 Sh. 1)
Disconnect the SMPS PCB Molex connector (two cables) from J4
on the right side of the Sense PCB.

h. (Page 10.2-7, DA400786 Sh. 3)
Remove the M3 nut and shakeproof washer which secure the braid
and three ground wires to the Rear Panel ground screw. Remove the
three leads from the screw, leaving the braid, locknut and washer in
place. Release the Front Panel Input Ground lead from the clips on
the Sense PCB, and pull it clear of the instrument.

J- (Page 10.2-8, DA400786 Sh. 4)
Disconnect the complete bus-bar set (part No.450724): remove six
M3 x 6mm screws and wavy washers on the Sense and Output
PCBs; and three M3 x 16 screws, wavy washers and spacers on the
SMPS PCB. Carefully detach the complete bus-bar set, ensuring
that the strips and foam spacers are not bent or separated..

k. (Page 10.2-7, DA400786 Sh. 3, Detail 9)
Remove the two hexagonal ‘D’ lock screws securing J54 to the rear
panel.

l. (Page 10.2-7, DA400786 Sh. 3, Detail 8)
Remove the six M3 x 6mm screws and wavy washers securing the
Sense PCB to the side and center supports. Carefully ease the board
forward to clear the lip of the Rear Panel. Lift it away from the
instrument, complete with the Sense Resistor, Output Relay and
Output Terminals secured to their bracket.

. Fitting

Reverse the removal procedure, paying due regard to the references at
each stage. Be careful not to trap any wiring. Make a final inspection to
ensure that the wiring, ribbon cables, bus-bar set and Molex sockets are
correctly fitted and secured.

7.5.2 Output PCB

. Invert the instrument and remove the bottom cover: 7.4.2.
«  Remove bottom and back insulating pieces: 7.4.3.
. Removal

a. (Page10.2-8, DA400786 Sh.4)
Disconnect the Qutput PCB ribbon connector from J22 on the Sense
PCB.

b. (Page 10.2-8, DA400786 Sh. 4)
Disconnect the complete bus-bar set (part No. 450724): remove six
M3 x 6mm screws and wavy washers on the Sense and Output
PCBs; and three M3 x 16 screws, wavy washers and spacers on the
SMPS PCB. Carefully detach the complete bus-bar set, ensuring
that the strips and foam spacers are not bent or separated..

c. (Page 10.2-7, DA400786 Sh. 3, Detail 8)
Remove the four M3 x 6mm screws and wavy washers securing the
Output PCB to the rear panel bracket and center supports. Carefully
lift the front and ease the board forward to clear the contact plate and
wiring at the rear. Lift it away from the instrument and remove.

«  Fitting

Reverse the removal procedure, paying due regard to the references at
each stage. Be careful not to trap any wiring. Make a final inspection to
ensure that the wiring, ribbon cable and bus-bar set are correctly fitted and
secured.

7.5.3 Front PCB

. Remove top and bottom covers: 7.4.1 and 7.4.2.

. Remove insulating pieces: 7.4.3.

+  Remove top and bottom finger plates: 7.4.4 and 7.4.5.
«  Remove Front Panel Assembly: 7.4.6.

*  Removal

a. (Page 10.2-5, DA400786 Sh. 1)
Remove the six M3 x 6mm screws and wavy washers securing the
Front PCB to the front panel. Lift it away from the panel, complete
with the switches and LEDs (the foam gaskets adhere to the front
panel only).

«  Fitting

Reverse the removal procedure, being careful not to trap any wiring.
Make a final inspection to ensure that the LEDs and switches are correctly
oriented, and that the Power Switch Molex connector at J30 is correctly
fitted and secured.
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7.5 Sub-Assembly Removal and Fitting (conad,)

7.5.4 SMPS Box

Remove top and bottom covers: 7.4.1 and 7.4.2.
Remove insulating pieces: 7.4.3.

Remove top and bottom finger plates: 7.4.4 and 7.4.5.
Removal

Stand the instrument in its normal upright position.

(Pages 10.2-9 & 10.2-25, DA400786 Sh. 5 & DA400792 Sh. 1)
Disconnect the SMPS Control Molex connector from J18 on the top
right side of the Front Panel PCB (second Molex connector in from
the right).

(Pages 10.2-8 and 10.2-17, DA400786 Sh. 4 & DA400788 Sh. 1)
Disconnect the SMPS PCB Molex connector (two cables) from J4
on the right side of the Sense PCB.

Invert the instrument, taking care not to trap any cables. Unclip the
cables from the Front Panel PCB.

(Pages 102-9 & 10.2-25, DA400786 Sh. 5 & DA400792 Sh. 1)
Disconnect the SMPS Control Molex connector from J2 on the
bottomn left side of the Front Panel PCB (the Molex connector
nearest the PCB edge next to the ribbon cable).

(Page 10.2-8, DA400786 Sh. 4)

Disconnect the three bus-bar strips from the SMPS terminals by
removing three M3 x 16 screws, wavy washers and spacers on the
SMPS PCB. Ensure that the strips and foam spacers are not bent or
separated..

(Page 10.2-8, DA400786 Sh. 4)
Release the two power input cables from their clips on the bottom
of the SMPS box, in preparation for removing the box.

(Page 10.2-7, DA400786 Sh. 3, Detail 16)

Support the SMPS box from below, and remove the five M3 x 6mm
screws and shakeproof washers securing it to the side panel angle
bracket and center supports. Carefully lift the instrument off the
box, ensuring that the cables from the box do not snag on any parts
of the instrument. Lift the instrument away from the box and
remove.

Fitting

Reverse the removal procedure, supporting the box from below, and
being careful not to trap any wiring. Make a final inspection to ensure that
the Molex connectors on the Sense and Front Panel PCBs, and the bus-
bar strips, are correctly fitted and secured.

7-6

7.5.5 SMPS Main PCB

Remove top and bottom covers: 7.4.1 and 7.4.2.
Remove insulating pieces: 7.4.3.

Remove top and bottom finger plates: 7.4.4 and 7.4.5.
Remove SMPS Box: 7.5.4.

Removal

(Page 10.2-6, DA400786 Sh. 2; Detail 11)
Remove the three M3 x 6mm screws and shakeproof washers
securing the End Plate to the side and top of the screening box.

(Page 10.2-6, DA400786 Sh. 2; Details 10 and 9)

Remove the two countersunk screws securing the End Plate to the
internal Control Screen on the SMPS Main PCB, and remove the
End Plate with its gasket, lifting the cables and grommets out of the
slots.

(Page 10.2-6, DA400786 Sh. 2; Details 8 and 7)
Remove the two M3 x 6mm screws securing the air scoop to the
screening box, and remove the air scoop.

(Page 10.2-6, DA400786 Sh. 2; Details 6 and 5)

Remove the three M3 x 12mm screws and shakeproof washers
securing the Heatsink, through the box, to the Heatsink Support
Block of the SMPS Main PCB. Remove the Heatsink.

(Page 10.2-6, DA400786 Sh. 2, Detail 4)

Remove the seven countersunk screws securing the SMPS Main
PCB to the screening box (five undemeath the box, and two at the
closed end).

(Page 10.2-6, DA400786 Sh. 2; Details 1,2 and 3)
Carefully withdraw the SMPS Main Assembly, including the
SMPS Control PCB and insulating sheet, from the box.

Fitting

Reverse the removal procedure, being careful not to trap any wiring.
Ensure that the Heatsink is correctly secured to the Heatsink Support
block within the box. Make a final inspection to ensure that the connector
cable grommets are correctly fitted in their slot in the end plate.
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7.5.6 SMPS Control PCB

.

Remove top and bottom covers: 7.4.1 and 7.4.2.

Remove insulating pieces: 7.4.3.

Remove SMPS Box: 7.5.4.

Remove SMPS Main PCB Assembly from its Box: 7.5.5.
Removal

Ease the SMPS Control PCB away from the SMPS Main PCB until
the two plugs and sockets (J/P1 and J/P28) have separated.

Lift the Control PCB out of its end-slots and remove.

Fitting

Reverse theremoval procedure; do not press the PCB home until the plug/
socket pins are correctly located in their slots.

7.5.7 Mains Transformer

*«  Remove top and bottom covers: 7.4.1 and 7.4.2.

+  Remove insulating pieces: 7.4.3.

. Remove top and bottom finger plates: 7.4.4 and 7.4.5.
. Remove Front Panel Assembly: 7.4.6.

. Removal

N.B. Do not attempt to remove the transformer spindle from the center
support, as the large screw whichretainsitis secured with ‘Studlock’.

a. (Page10.2-5, DA400786 Sh. 1)
Remove the M6 Nylock nut and washer which secure the transformer
to its spindle screw. Carefully withdraw the transformer, endplate
and pad from the spindle; replace the endplate, pad, washer and
locknut until ready to refit a transformer to the spindle.

- Fitting

Reverse the removal procedure, ensuring correct orientation of the
transformer body.

7.5.8 Cooling Fan

*  Remove top and bottom covers: 7.4.1 and 7.4.2.

+  Remove insulating pieces: 7.4.3.

. Remove top and bottom finger plates: 7.4.4 and 7.4.5.
. Remove Front Panel Assembly: 7.4.6.

. Removal

a. (Pagel0.2-5 & 10.2-17, DA400786 Sh. I & DA400788 Sh. 1)
Disconnect the Fan Drive Molex connector (two leads) from J50 on
the right side of the Sense PCB.

b. (Page 10.2-5, DA400786 Sh. 1)
Remove the four M3 x 8mm screws and shakeproof washers
securing the Fan to the center support. Lift the Fan and lead away
from the instrument.

= Fitting

Reverse the removal procedure, ensuring correct orientation of the Fan
body. Push the lead grommet into the slot in the center support.
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SECTION8 SERVICING AND INTERNAL ADJUSTMENTS

8.1 Introduction

This section provides procedures for maintenance operations  The operations fall into three categories, as described in Table 8.1
which require removal of covers or partial dismantling. below.

Category A - Routine Servicing

Servicing Procedure Calibration Calibration
and Time Interval Section 8 Required? Procedure

Clean the Air Intake Filter

1 year (or less in 8.2 No —
adverse conditions)

Category B Perlodlc lnternal Adjustments

PCB Assembly Procedure Calibration Calibration
and Adjustment Section 8 Required? Procedure

Sense PCB (at yearly intervals)

Differential Amplifier 8.3 Yes Adjust Autobias
Common Mode Null before Calibrating
and DC Offset.

Output Amplifier 8.4 Yes Section 5

Autobias Level.

~ Category C- Adjustment Following Replacément of PCBs

Assy Replaced Adjustment Callbration Routine
and Adjustment Procedure Required? Recalibration
Section 8 Procedure

Sense PCB; Sense Resistor; Output Relay.

Differential Amplifier 8.3 Yes Autobias next
Common Mode Null
and DC Offset.

Output Amplifier 8.4 Yes Section 5
Autobias Level.

Output PCB

Output Amplifier 8.4 Yes Section 5
Autobias Level.

SMPS Main PCB; SMPS Control PCB.

Repair at Datron 8.5 Yes Section 5

Service Center

Front Panel PCB; Mains Transformer; Cooling Fan.

— — Yes Section 5

TABLE 8.1 CA TEGOFHES OF SERWC.'NG AND iNTERNAL ADJUSTMENTS
8-1



Section 8 Servicing and Internal Adjstments

8.

1 Introduction (conw,)

8.1.1 General Procedural Notes

a.

8-2

Set Power OFF before attempting to dismantle the instrument
(for dismantling and reassembly instructions see Section 7).

After servicing ensure that all connections have been made,
and that Top and Bottom Insulating Pieces and Covers have
been replaced. Leave assembled instrument powered-up for
at least 1 hour before carrying out any adjustment.

Although replacement assemblies are set up by the
manufacturer, the internal adjustments in Table 8.1 must be
carried out to ensure correct operation. These adjustments
need to be carried out when the assembly is in the user’s
instrument, in order to account for interaction between
assemblies.

Procedural Notes
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8.2 Cleaning the Air Intake Filter

(Datron Part No. 450643)

8.2.1 Servicing Frequency

The filter should be cleaned at intervals no greater than one year.
In dusty conditions the frequency should be increased.

8.2.2 Removal 8.2.4 Inspection
(Assembly Diagram DA 400856, page 10.2-15)
Examine the foam filter for wear, replacing if links are broken.
a. Remove the four M3 x 10mm screws (Pt No 611006) and
washers (Pt No 613005) which retain the filter grille (Part No.

450636). 8.2.5 Reassembly
b. Remove the filter grille and reticulated foam filter.

Place the filter in the grille housing and secure the grille to the rear
panel using the screws removed in §.2.2.

8.2.3 Cleaning

a. Wash the foam filter in a dilute solution of household detergent
(hand hot).
Rinse thoroughly in clean hand-hot water and dry completely,
without using excessive heat.

b. Clean the grille and the grille holes in the rear panel (use a
vacuum cleaner and soft brush).
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LF CMRR

8.3 Differential Amplifier -

Common Mode Null and DC Offset Adjustment

(Refer to page 10.1-8)

8.3.1 Preamble

The following three adjustments account for small variations
which may have occurred due to ageing of components. They
should only be necessary at yearly intervals, or after a different
Sense PCB is fitted into the instrument. For these reasons both of
the common mode adjustments are preceded by a check, which
determines whether or not the adjustment is needed. The DC
offset adjustment accounts for any changes resulting from the DC
and LF common mode adjustment.

A routine calibration is required after the adjustments are
completed.

8.3.3 Test Equipment Required

AC Reference Voltage Source; Oscilloscope and DVM.

8.3.4 Initial Conditions

Solo Mode
Remove Top Cover - 7.4.1; p7-3.

8.3.5 DC and LF CMRR

a. Remove any input to the instrument and short INPUT Hi to
INPUT Lo, using a shorting bar or the shortest possible lead.

b. Connectan AC Reference Source of 10VRMS at 10Hz to the
instrument as follows; do not switch the source on yet:

i. Source Lo to TP404 on the Sense PCB (between
inductors L401 and 1402, to the right of relay RL402 at
the front of the PCB).

ii. Source Hi to the shorted INPUT terminals.

¢.  Connect an oscilloscope via a 2.5kHz bandwidth limiter as

follows:

i. Scope Lo to TP404.

ii. Scope Input to TP414 (to the rear left of Relay RLA01
at the front of the PCB).

d. Switch on the instrument and the AC source, and adjust the
oscilloscope controls to obtain a measurable waveform.
Ignoring any 50/60Hz line signal that may be present, check
that the 10Hz waveform on the oscilloscope is less than
500uV peak-to-peak.

Ignore operations (e) to (m) if the 500V check in operation (d)
was successful.
Note: The term ‘FSV’ means ‘Factory-Selected Value'.

An isolated soldering iron should be used.

84

e. Note the peak-to-peak value of the scope waveform. SWITCH

OFF the instrument. Carefully unsolder and remove FSV
resistor R409; suck out the solder from the FSV terminals.

f. Note the value of the removed resistor. Select a 1% metal

film resistor of value one increment larger, and fit into the
FSV terminals, but do not solder in. Switch the instrument
on, allow to settle and note the peak-to-peak value of the
scope waveform.

SWITCH OFF the instrument and remove the resistor.

Carry out operation (g) only if the peak-to-peak reading in (f) was
less than that in (e).

g. Repeat operation (f) until the peak-to-peak reading has
passed through a minimum value and started to rise again.
Select the resistor which provided the minimum peak-to-
peak reading and refit to the FSV terminals.

Carry out operations (h) and (j) only if the peak-to-peak reading
in (f) was greater than that in (e).

h. Note the value of the removed resistor. Select a 1% metal
film resistor of value one increment smaller, and fit into the
FSV terminals, but do not solder in. Switch the instrument
on, allow to settle and note the peak-to-peak value of the
scope waveform. SWITCH OFF the instrument and remove
the resistor.

j- Repeat operation (h) until the peak-to-peak reading has
passed through a minimum value and started to rise again.
Select the resistor which provided the minimum peak-to-
peak reading and refit to R409 FSV terminals.

k. Switchon the instrument and check that the 10Hz waveform
on the oscilloscopeis lessthan 500V peak-to-peak. SWITCH
OFF the instrument and remove the resistor.

Ignore operation (I) if the 500V check in operation (k) was
successful.

I.  Reselect values of resistor for R409 as described above, and
recheck the peak-to-peak values until aminimum of less than
5001V is obtained. (If this cannot be achieved, a fault exists
which must be corrected before proceeding.)

m. Trim the leads of the successful resistor to size and carefully
solderitinto the FSV terminals. Allow to cool and switch on
the instrument.

n. Check that the 10Hz waveform on the oscilloscope is still
less than 5001V peak-to-peak. Reduce the output of the AC
reference source in 1V steps from 10VRMS o 1VRMS,
checking at each step that the peak-to-peak waveform value
is less than 1mV.

p. SWITCH OFF the instrument, leaving the AC reference
source and oscilloscope connected, and proceed to 8.3.6.



HF CMRR and DC Offset

Section 8 Servicing and Internal Adjstments

836 HF CMRR

With AC Reference Source and Oscilloscope connected as
for DC and LF CMRR adjustment (8.3.5 above), remove the
2.5kHz bandwidth limiter (or set the oscilloscope to full
bandwidth).

b. Adjusttheoutputvoltage and frequency of the ACReference
Source to 10VRMS at SkHz.

d. Switch on the instrument and the AC source, and adjust the
oscilloscope controls to obtain a measurable waveform.
Ignoring any 50/60Hz line signal that may be present, check
that the SkHz waveform on the oscilloscope is less than SmV
peak-to-peak.

Ignore operation (e) if the SmV check in operation (d) was

successful.

Note: An isolated screwdriver-type adjustment tool mustbe
used. Even so, the presence of the tool in the slot will add
some capacitance and the reading is likely to change when it
is removed. The peak-to-peak readings are only valid with
the tool removed. This adjustment therefore requires some
delicacy.

e. Using the adjustment tool, adjust C402 (see Fig. 8.1) for a
minimum peak-to-peak value of the scope waveform. Check
that this is less than SmV. (If this cannot be achieved, a fault
exists which must be corrected before proceeding.)

f.  Check that the SkHz waveform on the oscilloscope is still
less than SmV peak-to-peak. Reduce the output of the AC
reference source in 1V steps to 1VRMS, checking at each
step that the peak-to-peak waveform value remains less than
S5mV.

g.  Reset the AC reference source voltage to 10V. Reduce the
frequency of the AC reference source in 100Hz steps to
10Hz, checking at each step that the peak-to-peak waveform
value remains less than SmV.

h. Reset the AC reference source frequency to SkHz. Then
increase the frequency in 1kHz steps to 20kHz, checking at
each step that the peak-to-peak waveform value remains less
than 25mV.

8.3.7 DC Offset

Disconnect the AC Reference Source and Oscilloscope.
Leave the input short connected.

Perform an ‘Input Zero’ on the DVM to be used (10uV,
100V and 1mV Ranges). Connectthe DVM, set to its ImV
range, as follows:

i. DVMLotoTP404 onthe Sense PCB (between inductors
L401 and L402, to the right of relay RL402 at the front
of the PCB).

ii. DVMHitoTP414 (totherearleftof Relay RL401 atthe
front of the PCB).

Adjust R411 (see Fig. 8.1) to give a DVM reading as close
to zero as possible, and check that this is less than 5uV.

(If this cannot be achieved, a fault exists which must be
corrected before proceeding.)

Disconnect and remove the DVM.

\

FIG. 8.1 LOCATIONS OF TRIMMERS C402 AND R411 |

8.3.8 Return to Use

Refit and secure the Top Cover - 7.4.1; p 7-3

A routine calibration is required aftcr the adjustments are
completed.
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Autobias Measurement

8.4 Output Amplifier Autobias Value Adjustment

(Refer to Section 10; pages 10.1-9 and 10.1-15)

8.4.1 Preamble

The following adjustment accounts for small variations which
may have occurred due to ageing of components. They should be
necessary only at yearly intervals, or after a different Sense PCB
or Output PCB is fitted into the instrument. For these reasons the
Autobias adjustment is preceded by a check, which determines
whether or not the adjustment is needed. If the check discoversa
large discrepancy in the standing Autobias current value, a further
check is carried out to discover if this is due to a fault in one of the
eighteen power transistors which drive the output.

A routine calibration is required after the adjustment is completed.

8.4.3 Test Equipment Required

10A DC Ammeter
Suitable DVM

8.4.4 Initial Conditions

Instrument Power Switch OFF.

Input disconnected from INPUT terminals.

External bus cables removed (for Solo mode).

Remove Top & Bottom Covers - 7.4.1/2; p7-3.

Remove the Bottom and Back Insulation Sheets - 7.4.3; p7-3
Place the instrument on its left side (ie. with the SMPS box
uppermost).

8.4.5 10A DC Ammeter Connection

Ensure that the Front Panel Power Switch is OFF.

b. Looking from the front at the bottom of the instrument (now
on the right side), identify the bus-bar screw at connection
E26 on the Output PCB (see Fig. 8.1 and page 10.2-8).

c. Releasethe E26 screw and gently lift the bus-barso thatit just
clears its swage.

d. Using crocodile clips on short leads (and thin insulating
strips where necessary) connect the 10A DC Ammeter
negative lead to the E26 swage only; then clip the positive
lead to the other end of the bus-bar, close to the output screw
at E241 on the SMPS. This places the ammeter directly in
series with the +7.5V_2 supply line to the power transistors
in the Output PCB.

8-6

8.4.6 Total Bias Current Measurement

a. Set the Front Panel Power Switch to ON. The instrument
powers up the SMPS by entering S2 state. This is shown by
the ammeter reading increasing from zero as the class A bias
currentisestablished. Allow thereading to stabilize (approx.
20 seconds). Check that the reading lies between 8.5A and
9.5A.

Carry out the Current-Sharing check procedure 8.4.7 if the £0.5A
check in operation (a) was unsuccessful.

b. Check that the reading lies between 8.82A and 9.18A.

Carry out the Total Bias Adjustment procedure 8.4.8 if the £0.18A
check in operation (b) was unsuccessful.

c¢. SWITCH OFF the instrument, and disconnect the ammeter.
Replace and secure the bus-bar screw at E26 on the Output
PCB.

E241

30

Rear of
Instrument

t

SMPS | Output

PCB

N

FIG 8.1 LOCATION OF BUS-BAR CONNECTIONS
E26 AND E241 J

L S
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8.4.7 Current-Sharing Check

(Only to be carried out if the Total Bias Current Measurement
Procedure 8.4.6 Operation {a] was unsuccessful)

a. SWITCH OFF the instrument, and disconnect the ammeter.
Replace and secure the bus-bar screw at E26 on the Output
PCB.

b. Place the instrument upside-down on the bench. Identify the
connections to the power transistors Q120, Q121, Q122;
Q124,Q125,Q126; Q128,Q129, Q130 on the Output PCB.
The emitters are the square pads on the solder side of the
PCB; these are positioned at intervals along the right side of
the line of the heatsink, with Q130 at the front.

¢. SWITCHON the instrumentand allow it to settle for approx.
20 seconds. Seta DVM toits 100mV range and connect its
Lo input to the emitter of Q130. Use the Hi input to probe the
emitters of each of the other transistors listed in operation (b)
in turn, noting the DVM reading for each emitter.

d. Identify the emitters of the power transistors Q108, Q109,
Q110; Q112,Q113,Q114; Q116,Q117, Q118 (also square
pads). They are positioned along the left side of the line of
the heatsink, with Q118 at the front.

e. Setthe DVMtoits 100mV range and connect its Lo input to
the emitter of Q118. Use the Hi input to probe the emitters
of each of the other transistors listed in operation (d) in turn,
noting the DVM reading for each emitter.

f.  Disconnect the DVM. The readings obtained in operations
(c) and (e) should be between -50mV and +50mV. If any
reading is outside this value, a faulty component (most likely
the transistor) may be causing the deviation. A reading of
volts, rather than millivolts, could represent a catastrophic
failure,

g.  SWITCH OFF the instrument. After correcting any indi-
cated faults, reconnect the ammeter as in procedure 8.4.5,
and use procedure 8.4.6 to check the total bias current again.

8.4.8 Total Bias Current Adjustment

(Only to be carried out if the Total Bias Current Measurement
Procedure 8.4.6 Operation {b] only was unsuccessful)

a. Note the ammeter reading. SWITCH OFF the instrument.
Identify FSV resistor R313 at the center front of the Sense
PCB, to the rear of the test link TL402 between U310 and
U405. Carefully unsolder and remove R313; suck out the
solder from the FSV terminals.

Adjustment for Low Current
Carry out operations (b) to (f) only if the ammeter reading noted
in (a) was less than 8.82A.

b. Note the value of the removed resistor. Select a 1% metal
film resistor of value one increment larger; fit into the FSV
terminals, but do not solder in. Switch the instrument on,
allow to settle and note the ammeter reading. SWITCH OFF
the instrument and remove the resistor.

c¢. Keep repeating operation (b), increasing the value of R313,
until the firstammeter reading above 9.1 A isreached. Select
the resistor which provided the closest approach to 9.1A, and
refit it to R313 FSV terminals.

d. Switch on the instrument and check that the ammeter reading
is between 9.00A and 9.18A. SWITCH OFF the instrument
and remove the resistor.

e. Trim the leads of the successful resistor to size and carefully
solderitinto the FSV terminals. Allow to cool and switchon
the instrument.

f. Check that the ammeter reading remains between 9.00A and
9.18A.

Adjustment for High Current
Carry out operations (g) to (I) only if the ammeter reading in (a)
was greater than 9.18A.

g. Note the value of the removed resistor. Select a 1% metal
film resistor of value one increment smaller; fit into the FSV
terminals, but do not solder in. Switch the instrument on,
allow to settle and note the ammeter reading. SWITCH OFF
the instrument and remove the resistor.

h. Keep repeating operation (g) reducing the value of R313
until the firstammeter reading below 8.9A is reached. Select
the resistor which provided the closest approach to 8.9A and
refit it to R313 FSV terminals.

j-  Switchon the instrument and check that the ammeter reading

is between 8.82A and 9.00A. SWITCH OFF the instrument
and remove the resistor.

Final Check and Recovery

k. Trim the leads of the successful resistor to size and carefully
solderitinto the FSV terminals. Allow to cool and switchon
the instrument.

1. Check that the ammeter reading remains between 8.82A and
9.00A.

m. SWITCH OFF the instrument, and disconnect the ammeler.
Replace and secure the bus-bar screw at E26 on the Output
PCB.

8.4.7 Return to Use

Refit the Bottom and Back Insulation Sheets - 7.4.3; p7-3
Refit Top & Bottom Covers - 7.4.1/2; p7-3.
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8.5 SMPS Tuned Circuit - Faults and Optimization

Two variable resistors on the SMPS Control PCB adjust the
pulsewidth and maximum frequency of the signals which drive
the tuned circuit on the SMPS Main PCB. These controls are
interactive and the tuning operation is delicate. Access to detect
the results of tuning entails removal of the PCBs from the
screening box and application of power and signals by reconnection
to the instrument. This leads to a potentially dangerous situation,
because of the presence of high AC and DC voltages on the SMPS
Main PCB.

User fault diagnosis might lead to the conclusion that acomponent
or components within the box is defective. In this case, to
safeguard personnel and equipment, contact the nearest Datron
service center. The box may be removed from the instrument as
described on page 7-6, but DO NOT DISMANTLE THE BOX.
Further investigation will be carried out by the service center.

Before removing the box from the instrument, read the following
warnings:

WARNINGS:

1. DO NOT attempt to adjust the drive signals to the tuned
circuit.

2. SWITCH OFF the instrument before removing the box.

3. DO NOT DISMANTLE THE BOX

8-8
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SECTION 9 TECHNICAL DESCRIPTIONS

9.1 PRINCIPLES OF OPERATION

9.1.1 Introduction
Functional Diagram
Fig. 9.1.1.1 illustrates the basic principles of the 4600.

Instrument Description and Slaving Options

The 4600 Autocal Transconductance Amplifier is an accurate DC or
Sinewave AC current source, whose output amplitude (and frequency for
AC) are determined by user inputs (within the specifications detailed in
Section4). In ‘Solo’ mode, it takes its AC or DC reference voltage input
from any suitable source. In ‘Slave’ mode, it increases the DC and AC
current outputs ranges of the 4700 compatible series of calibrators, up to
a maximum of 11 Amps (DC or RMS AC). For Slave operation, the
option requirements for the models in the range are as follows:

4700 Option 20
4705 Option 20
4708 DC Current: Options 10 and 30.

AC Current: Options 20 and 30.
DC and AC Current: Options 10, 20 and 30.

For all models, the firmware must be at issue 5 or later.

9.1.2 General Description
(Refer to Fig. 9.1.1.1)

Transfer Functions

As a '‘Black Box!, the 4600 defines a transfer function which is a linear
"Transconductance'. Between DC input voltage limitsof +11V and -11V,
the output is a current whose value lies between +11A and -11A and is
defined by the linear equation: Jout = Vin x 1A/V.

For AC voltage inputs, the same equation operates, generating output
currents between 0.9A RMS and 11A RMS corresponding to input
voltages between 0.9V RMS and 11V RMS, at frequencies between
10Hz and 20kHz.

All outputs are subject to the specifications given in Section 4.

Forward Amplification

A DC or AC voltage is delivered to the input of a non-inverting
Differential Amplifier, which acts as a fixed-gain buffer to maximize
common-mode rejection. Its conditioned output voltage is input to a
'Sense Amplifier', which drives a power amplifier capable of delivering
the full range of output currents.

Sensing the Output

All the load current is passed through an internal series resistor. This
provides a sense voltage which feeds back negatively as the other input
to the Sense Amplifier, thus controlling the overall transconductance.

Digital Control

In Slave mode, a digital interface transfers control information from the
slaving 4700-series calibrator to command the 4600, and retrieves status
data. Solo mode is controlled by internal digital circuits.

For both modes, the Switch Mode Power Supply and Output On/Off
switching are subjected to digitally-controlled sequencing to maintain
safety, and protect the internal analog circuitry.

s
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9.1.3 Circuit Descriptions in Section 9

Section Divisions

This Section describes the operation of the circuits incorporated into the
4600. The object is to provide back-up information for those who are
engaged in fault diagnosis on the instrument.

The description is split into four main divisions:

9.2 Analog Circuits:
This describes the main operational circuits which are directly
concerned with generating the analog output of the instrument.

93 SMPS:
The Switch Mode Power Supply is permanently operative in Solo
mode, but is turned on in Slave mode only when the 10A range is
selected on the slaving 4700-series calibrator. It is the main supply
for the analog output, and so is treated separately from the other
power supplies in the instrument.

9.4 Digital Circuits:

Because the 4600 can be operated either in Slave or Solo mode,
there is a basic need to transfer it from one mode to the other. When
outputting its rated maximum current of 11A (DC or RMS), safety
must be paramount when turning the output on and off. These two
requirements have led to the design of automatic digital systems,
which place minimal onus on the user, to perform the transfer and
protect the circuitry. These systems are described in some detail
within this sub-section.

9.5 Power Supplies:
This deals with both inguard and outguard supplies and their
distribution, but not the SMPS.
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9.2 ANALOG CIRCUITRY

9.2.1

Introduction

The circuits described in this section perform the following functions:

Differential Amplifier:

Buffers the Input Reference Voltage, maximizing common-mode

rejection.

Sense Amplifier:

Senses the current output as the voltage across the internal series Sense
Resistor, which carries the full output current. Ituses the sensed voltage
to determine the amount of drive to the Power Amplifier.

Power Amplifier:

Converts the drive from the Sense Amplifier into a current in the range
-11A to +11A DC or RMS AC. This current is passed out of the Front
Panel OUTPUT I+ terminal, and is returned to the internal Output
Common 0V_2 through the internal series ‘Sense’ resistor via the
OUTPUT I- terminal.

The Differential and Sense Amplifiers are located on the Sense PCB, the
Power Amplifier occupies the Output PCB, and the Sense resistor is
mounted separately within the instrument.

Fig. 9.2.1.1 illustrates the analog techniques by which the 4600 converts
its Reference Voltage input into a defined current output.

External
- Reference
Voltage

Sense Output

Solo Input Output Resistor Switching
Terminals Current
— Sense
Solo iy
OUIPUt
Reference : Power Panel
External Clgt':;:’:ﬂ Voltage L Output - : Cc:'ﬂgﬁg
4700 Analog Bus Conditioning Stage Output
Analog i Terminals
Signals §— Slave
I Ingut Output‘k
Input Qverdrive & Supely
Switching Sense Output OPGE_CJLCEL i ) O;ggggd
Outputbn
Overtemp
— — Sense
SMPS T Detectors
4 Enable "
. In-Guard Overdrive Sense
OutGuard -
=, PSU FAIL
ANABUS ON Switch Mode SMPS FAIL
Opto-isolation R
4700|
Digita Sequencing Overpower Detector
Control Dg’i(tt:{"éﬂs Signals SenSf_ . Signals

Digital Processes (see sect. 9.4)

FIG. 9.2.1.1 4600 ANALOG CIRCUITRY - SIMPLIFIED BLOCK DIAGRAM
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Analog Circuitry - Slave and Solo Modes

9.2.2 Slave and Solo Modes

(Circuit Diagram DC400786 Sheet 1, page 10.1-2 and Circuit Diagram DC400788 Sheet 4, page 10.1-11)

Solo/Slave Mode - Analog Differences

In the action of the analog circuits, the only differences between the two
operating modes is that the input reference voltage enters at different
terminals, and in Solo mode the manual zero and gain adjustment circuits
are connected.

Solo Mode Input Connection

The DC Calibrator output voltage is applied to the two front panel INPUT
terminals in Solo mode. Two-wire connection can be used, but the
voltage arriving at the 4600 input terminals will be affected by the
resistance of the connector leads, so itis preferred to use 4-wire connection
to sense the reference voltage at the 4600 input terminals.

The input voltage is transferred internally from the front panel terminals
as Hi_FR and Lo_FR, via pins E15-1/2 to the Sense PCB at J10-1/3.

The Input Ground terminal is connected directly to the internal case
ground, and thence to the local line ground.

Slave Mode Input Connection

The Slaving 4700 output voltage is applied via the rear panel analog bus
connector in Slave mode. Four-wire connection is used to deliver the
reference voltage directly to the Differential Amplifier input switch, so
that the 4700 senses its output voltage on the 4600 Sense PCB.

The input voltage is transferred internally from the rear Analog Socket
166 as Hi_ R, Lo_R, I+ R and I-_R, to the Sense PCB at J8-1/2/3/4
respectively.

The Analog Socket Guard connection is passed into the Sense PCB as

GU_R at J8-5, across the internal Guard barrier, and via E401 as
EARTHST to the outguard local line ground.

Slave/Solo Mode Input Switching

(Circuit Diagram DC400788 Sheets 2 & 4, pages 10.1-7 & 10.1-11)
Section 9.4 (Digital Circuits) describes the Slave/Solo mode states. As
far as the analog circuits are concerned, the mode changeover is effected
by the state of the signal SOLO_H, received in-guard from opto-coupler
U212 at pin 8. When SOLO_H is true (high), it is inverted by the relay
driver at U401-15, and so selects Solo mode by energizing relays RL401
and RLA02. When SOLO_H is false (LOW) the relays are unenergized,
selecting Slave mode.

Four-pole relay RLA02 performs the input changeover switching. InSolo
mode only; relay RL401 connects the slider of Differential Amplifier
zero offset potentiometer R411 to +15V_1B, and introduces a manual
gain control circuit in parallel with the input resistor of the Main
Attenuator connected across the Diff. Amp. output.
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9.2.3 Reference Voltage Conditioning
(Circuit Diagram DC400788 Sheet 4, page 10.1-11)

Differential Amplifier

U402 is connected as anon-inverting, differential-input buffer, both sets
of input resistors being equal to provide high common-mode rejection.
Its gain is controlled by feedback resistors R413/R414 to the inverting
input, and an attenuator on the non-inverting input (R408/R409 to mecca
0V_1) provides fine gain setting during manufacture. The gain is
frequency-compensated for AC operation by C403 and C404, and across
the input attenuator by trimmer C402 and padder C425. Overall gain of
the stage is approximately 0.7. Diodes D401 and D402 protect against
inadvertent application of excessive input voltages.

Main Voltage Attenuator

R415 and R436 forms the main voltage attenuator, connected between
the Diff. Amp. and the Sense Amp. In Solo mode its attenuation is also
affected by the trimpot R417 (padded by R416) in parallel with R415.
R417 is manually set during calibration of Solo mode, to adjust the 4600
DC gain; R416 is normally only selected at manufacture. C424 is
provided to allow the AC frequency response in Solo mode to be
manually calibrated, its range of adjustment being set by C406.

Sense Amplifier

The non-inverting input to The Sense Amplifier is derived from the input
reference voltage, and the inverting input is the Sense voltage (developed
across the Sense resistor which is connected in series with the total output
current). So the Sense Amplifier as a whole acts as an error amplifier,
whose output is proportional to the difference between the two inputs. Its
output is fed as a current ‘I_DRIVE' to a buffer stage on the Output PCB.

The Sense preamplifier U403/U404 is a low-noise compound AC/DC
circuit. DC components of the input signal from the Main Attenuator are
amplified in U403, and then applied as offset null control to U404-8 via
attenuator R423/R422. Capacitor C411 controls U403 frequencyresponse.

Because the Power Amplifier has to be able to feed into inductive loads,
itis necessary to ensure thatnon-linearities in the Sense/Power Amplifier
loop response do not cause oscillations over a range of output load,
amplitude and frequency conditions. The designof the cascaded integrator
U404/U405 sets the dominant pole of the response to achieve this
flexibility.

U405 uses the full £15V_1A supply to linearize its output swings,
whereas U403 and U404 supplies are further regulated by D403 and
D404 to approx. £6.8V to achieve low preamp. noise levels.

The Sense Amplifier output is passed out of the Sense PCB at J22-6 as a
current, to drive the Power Amplifier buffer on the Output PCB.

Input On/Off

During the Output On sequence for both Slave and Solo modes, the final
operation is to permit the input reference voltage to control the output in
state R5 or S5. This is done by releasing two FET short-circuits in the
Main Attenuator. During Output Off, the shorts are reimposed when
transferring from R5 to R4, or from S5 to S4. The signal IPON_H is used
to accomplish the changes; it is passed into guard via optocoupler U214
at U214-8 (refer to Section 94).

When IPON_H is true (high) in state R5 or §5, MOSFET Q402 conducts,
pulling the gates of FETs Q401 and Q403 down below conduction
threshold. The FET source-drains become open-circuit, removing the
attenuator shorts. In all other states [IPON_H is false (low), Q402 is cut
off, and the FET gates are released to acquire Common 0V _1 potential.
This allows the source-drains to conduct, short circuiting both ends of
R444 to common 0V_1 and removing the voltage input to the Sense
Amplifier.

Test Links

The test links TLAO1 and TLA02 are provided so that the Sense Amplifier
can be tested in a negative feedback loop of its own, isolated from the
Power Amplifier and Sense Resistor. This is mainly for use during
manufacture, or when a fault is suspected on the Sense PCB.

9.2-3
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Analog Circuitry - Current Output

9.2.4 Current Amplification
(Circuit Diagram DC400789, page 10.1-15)

Buffer

M101 is connected as a non-inverting, unity-gain, differential-input
buffer. The output current from the Sense amplifier is driven via J21-6,
R101 and R105 into Common 0V_2, which is the output currentsink. The
output current atM101-6 is driven viaR 107 and R102 back into Common
0V_1, which is the Input Reference Voltage and Sense Voltage common.
Thus the differential input to M101 is referred to both commons, in a
sense which rejects common-mode disturbances between the two.

The buffer output eventually drives the two complementary sets of three
Darlington output stages, but it first needs to be inverted and level-
shifted.

Inversion and Level-Shifting

The complementary inverters Q103 and Q104 are parallel fed from the
buffer output. This eventually causes the Darlingtons to give a push-pull
drive to their heatsink output. As the two transistors are in common-
emitter mode, their collector outputs are inverted.

The two inverters are biassed to establish the correct class A conditions
for the Darlingtons. Q101 provides a 2.4mA constant current drive to the
bias circuit, to shift the levels of the split buffer outputs to the potentials
required for the inverters. These potentials also need to compensate for
variations of the mean Darlington current, so the negative end of the bias
chain is taken to the output of an * Autobias’ generator, which senses each
of the Darlington emitter currents, and carries out the averaging process.

Emitter-followers Q102 and Q105 buffer the outputs from the inverters
before driving the Darlingtons.

Autobias

The output Darlingtons operate in class A push-pull, to eliminate the
crossover distortion in the output which would be associated with class
B or C operation. In class A, even with no input, a standing bias current
is established through each of the 18 Darlington transistors, whose
collectors are thermally attached to the heatsink. Variations of heatsink
temperature can occur (particularly for a few minutes after a cold start-
up), and unless compensation is applied, these variations, or component
ageing, could cause the standing bias current to drift.

To reduce the drift to a manageable level, any compensation must detect
variations in the total current affected by the heatsink temperature, and
provide a bias which restores it to its correct value. Fortunately in class
A, any current taken off as output increases the current in one side of the
push-pull output by an amount equal to the decrease it causes in the other
side. So the total current affected by the heatsink temperature remains the
sum of all the individual transistor currents, and can be represented by
their mean value; regardless of the value of output current.

In the 4600, the compensation is applied as a form of *Autobias’, which
detects the emitter current in each of the output transistors, calculates the
mean value to determine the amount of bias to be generated, and then
superimposes that bias on the drive voltages to the two inverters Q103 and
QQ104. The necessary processing is done on the Sense PCB, using analog
techniques (Circuit Diagram DC400788 Sheet 3, page 10.1-9).

924

Autobias Generation

Each of the nine positive-side Darlington output transistors has its output
current sensed separately, by alow-value resistor placed in series with its
emitter. The nine voltages across the resistors are summed at a star-point
to form the +SENSE signal. Similarly the negative-side star-point is the
SENSE- signal. These two signals (together with their associated SMPS
+7.5V supply line potentials) are passed to the Sense PCB viaJ21 and J22
to drive the Autobias Generator. The bias supply, (#15V_OP on
Common 0V _2) is also passed to the Sense PCB to power the circuit.

Thus the Autobias Generator has two inputs:

« The+SENSE signal referred to the SMPS +7.5V supply-line potential,
applied to the inverting input U308-2;

« The-SENSEsignal referred to the SMPS -7.5V supply-line potential,
applied to the non-inverting input U308-5.

Both halves of U308 are connected as differential amplifiers to reject the
+7.5V common-mode components of the inputs. The two outputs are
summed into the inverting input of Error Amplifier U310, to be compared
against a reference voltage produced at the junction of R313 and R314.
U310 is connected as an integrator to match the slow slew rates of
thermally-dependentvariations, and not be affected by any AC components
of signals in the Output Amplifier. The output current from U310 drives
the base of current-mirror Q316, whose collector draws current through
the Output Amplifier ‘AUTOBIAS’ line.

Variations in the mean of the emitter currents of the Power Transistors in
the Output Amplifier will thus cause variations in the current in the
AUTOBIAS line atJ21-13 (Circuit Diagram DC400789, page 10.1-15).
To show that the action gives the required compensation we need to trace
the sense of the autobias signals from cause to effect.
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Autobias Sense

Consider the case of the heatsink warming from a cold startup. Intrinsic
conduction in all the power transistors will increase due to the temperature
rise, so the compensation should be applied in such a sense as to oppose
the increase.

For an increased conduction, emitter currents will also increase and the
summed +SENSE signal will be driven more negative with respect to the
+7.5V supply line; similarly the -SENSE signal will be driven more
positive with respect to the -7.5V line.

These changes are transferred to the Sense PCB, affecting the input
differential amplifiers. Because of their input connections, both output
voltages from U308 at TP507 and TP508 will rise positive, causing the
summing point at TP509 (Q310-2) to follow. The voltage at this point
will rise more positive than the 0.4V at the reference input to U310-3.
Thus the output voltage at U310-6 will ramp negative due to the positive
input and the integrator action. Less current will be driven into current-
mirror Q316 base, so its collector current will draw less through the
AUTOBIAS line in the Output Amplifier.

On the Output PCB, Q101 sources aconstant 2.4mA into the AUTOBIAS
line. Because the current mirror collector is drawing less, the difference
must be sunk into the buffer M101 negative supply, and M101-6 moves
more positive. This will start the heatsink (output) voltage moving
negatively, assisted by the greater positive movement at Q104 base. The
main Output Sense loop responds by sending M101-6 more negative to
absorb the diverted current, pulling the voltage at Q103 base down until
the heatsink voltage is restored and both inverter bases have the same (but
less) complementary bias.

With less bias on the inverter bases, the output transistor base currents are
reduced on both positive and negative sides of the heatsink. As a result
the standing currents in the output transistors (which had increased due
to the temperature rise) are reduced, to restore the original values.

The same stabilizing effect is felt when changes occur due to ageing or
power supply variations, or when ambient temperatures fluctuate. Because
the response of the Autobias loop is slow, and the Autobias Generator’s
input amplifiers reject common-mode; and also because the buffer output
M101-6 is AC-coupled to the inverter bases by C113 and C114; the
autobias is as effective for AC outputs as itis for DC, limited only by the
gain of the Autobias loop.

Current Output Stage

(Circuit Diagram DC400789, page 10.1-15)

All of the Darlington transistor collectors are electrically and thermally
connected to the heatsink, including the six drivers. The stage therefore
provides a single totem-pole current output via the heatsink to the I+
terminal, the current being returned via the I- terminal to Common 0V _2,
with all contributing current sources operating in push-pull parallel. The
stage s biassed in class A to maintain aconstant internal power dissipation
via the heatsink, which is force-air cooled to stabilize the internal
temperature. Use of class A conditions assists the effectiveness of the
autobias in compensating for unavoidable temperature variations, as
mentioned earlier.

Overtemperature Sensing

Thermistor R160 is thermally (but not electrically) connected to the
heatsink to sense heatsink temperatures. R160’s negative temperature
coefficient of resistance determines the operation of the Overtemp LED
and its associated detector circuit. This is described in Section 94.5 on
Page 9.4-9.

9.2-5
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Analog Circuitry - Current Output, Sensing and Sequencing

9.2.5 Current Output and Sensing

Current Output Routing

(Interconnection Diagram DC400786 Sheet 1, page 10.1-2)

The output current signal ‘I+" travels from the heatsink out of the Output
PCB via E102 to the Output Relay contacts, and from the closed contacts
to the Front Panel OUTPUT I+ terminal as the ‘I+_OUT" signal.

The current returns via the I- terminal, then as ‘I-_OUT" to other Output
Relay contacts, and from the closed contacts to terminal RH of the
precision Sense Resistor. After passing through the sense resistor, the
output current passes to the Output PCB to be sunk into the SMPS
Common 0V_2.

Output Current Sensing

The Sense Resistor is 4-wire connected in the I- output current path and
to the inverting input of the Sense Amplifier. The Sense connections go
via E407 and E408 into the Sense PCB, where the SENSE_Hi voltage is
applied to the inverting input of the Sense Amplifier to close the whole
output negative feedback loop. The SENSE_Lo connection is taken to
the voltage amplification mecca - Commeon 0V _1.

A simplified functional diagram of the loop and adescription of its overall
action is given in Section 1, on Page 1-3.

Internal Load

(Circuit Diagram DC400788 Sheet 4, page 10.1-11)

During the On/Off Sequence, an internal 182 load (R437 in the Sense
PCB) is connected across the output relay contacts via J12-3/4 and Sense
PCB relay RLA403 contacts. This load is open-circuited by RL403 only
in states R4 and R5 (Slave mode) or states S4 and S5 (Solo mode).

9.2-6

9.2.6 Output On/Off Sequence

Thedigital operationof the On/Off Sequence is described in Section9.4.3
starting on Page 9.4-4. The aim of the sequence is to turn on the output
safely, with detectors alert to potential faults.

Effect on Analog Circuits
The effect of the sequence on the analog circuitry is the same whether in
Slave or Solo mode, and whether the output is being sequenced on or off:

State SMPS Output Internal Input
Relay Load Reference
Contacts Voltage
R1; S1: disabled open connected Off
R2; S2: enabled open connected Off
R3; S3: enabled closed connected Off
R4; S4: enabled closed open circuit Off
R5; S5:  enabled closed open circuit On

Detector Activity

Because of the effects of the sequence, the analog fault detectors can be
active in more than one state. For instance the overdrive detector can
sense excessive input voltage in all states and light its wamning LED.
Analysis of the information provided by the Front panel LEDs or Slave
mode messages is more relevant to fault diagnosis than to circuit
description, and is therefore conducted in Section 6.
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9.3  Switch Mode Power Supply
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9.3.1 General

(Refer to Fig.9.3.1)

Purpose

The SMPS provides the 7.5V power rails for the output amplifier. Since
the amplifier operates in class A, the power requirement is constant at
approximately 135 watts. A resonant switch topology is used to reduce
conducted and radiated noise spikes. Noise radiation is further reduced
by housing the SMPS in a welded aluminium enclosure.

Implementation

Two MOSFET switches, synchronized to the output of a VCO, drive a
series-resonant LC tank circuit. The inductance of the tank is formed by
the leakage inductance in the series primary windings of two separate
transformers. A cascaded power transformer contributes the majority of
the inductance, driving a bridge rectifier to provide the 7.5V rail supply;
the other senses the power transformer primary current for monitoring

purposes.

Control

The rail voltages are continuously sensed. Rail error voltages control the
frequency of the VCO, which closes the loop by adjusting the frequency
of the switching waveforms for the MOSFET switches. A reduced rail
voltage increases the frequency of the VCO, which results in an increase
of current into the tank circuit, raising and restoring the rail voltage.

Protection

Undervoltage, overvoltage and overpower detectors are also provided, to
protect against catastrophic variations of the rail voltages or excess
amplifier standing current.

93-1
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SMPS - Supply Generation

9.3.2 7.5V Generation Loop
(Circuit Diagram DC400790 Sht I page 10.1-17)

Line Input

The switching stage is powered from a DC supply of between 210 and 370
volts which is derived from the power line. Rectifier D1 is configured
automatically by a line voltage sensing circuit and relay located on the
front PCB. It is connected either as a full-wave bridge (for 220V-240V
AC operation), or as a half-wave voltage doubler by shorting the two lines
LINE_RLA and LINE_RLB (for 100V-120V AC operation).

Line Voltage Detector

(Circuit Diagram DC400792, Page 10.1-21)

Because the SMPS is required to draw a heavy current from the line
supply, it does not receive its power through the mains transformer, but
takes it directly from the mains input module. The line voltage selector
PCB on the Rear Panel of the instrument operates only in conjunction
with the primaries of the mains transformer; so a separate, automatic
means of detecting the voltage of the line input is used. This shorts the
two lines LINE_RLA and LINE_RLB whenever the input voltage is less
than 200V and removes the short for input voltages greater than 200V.

The detector is located on the Front Panel PCB and is powered from the
+10V_RAW_OG supply (the rectified main digital supply, taken across
the reservoir capacitor C104). MOSFET Q101 and relay RL101 are
powered from the Front Panel FP_+5V supply.

After being switched by the Front Panel Power switch, the line input splits
into two paths: P_LIVE and P_NEUT driving the Mains Transformer;
MAINS_L and MAINS_N being fed to the SMPS bridge rectifier (which
is sensed by the detector).

The sensed voltage is applied across diode-resistor chain D101/D102/
R101/D103 , including the LED in opto-coupler U101. D102 is a 200V
zener in reverse bias to positive half-cycles of line input.

During negative half-cycles both D102 and D103 are held in forward
bias, so virtually all the input voltage is developed across D101 (R101
carrying only the D101 leakage current) and the U101 LED is cut off.

During positive half-cycles both D101 and the U101 LED are in forward
bias and D103 is cut off. The LED current is controlled by the input
voltage acting on the 200V zener D102, and R101. If the input voltage
is less than 200V peak (e.g. 120V RMS peaks at around 170V), then the
zener does not enter avalanche conditions and the LED current is below
light threshold. The LED is only lit for instantaneous voltages just in
excess of 200V (200V RMS peaks at about 280V), causing U101
transistor to conduct.

At power on, when the +10V supply voltage is rising, the time constant
R102/C101 holds back any increase at Q101 gate for approximately half
a second. During this time Q101 does not conduct and relay RL101
remains unenergized. Thus for a safety delay of half a second the SMPS
rectifier is connected as a full wave bridge (>200V condition), not as a
voltage doubler (<200V condition).

Once the delay is finished: if the line input voltage is in excess of 200V
the LED is lit , U101 transistor conduction holds Q101 gate below
threshold and RL101 remains unenergized; but if the input voltage is less
than 200V the LED is not lit, Q101 conducts as C101 charges, and RL101
energizes to short LINE_RLA and LINE_RLB. Under the latter
conditions the SMPS acts as a voltage doubler to establish the correct
high-voltage supply to the SMPS resonant tank driver switches in
response to the lower line input voltage.

Atpoweroff, diode D112 conducts to discharge C101 rapidly through the
digital circuitry, restoring safety conditions as the line voltage subsides.
So if power is immediately restored, the half second safety delay is
reimposed.

Bridge Rectifier Circuitry

The output from the rectifier is smoothed by two series-connected
reservoir capacitors C3 and C4. During the first second following Power-
on, relay RL3 contact remains open. This allows the series resistor R1 to
limit the C3/C4 charging current. The relay contact closes after 1 second,
and remains closed to maintain high efficiency. Fuse F2 is a thermal fuse
strapped to R1, which will blow if R1 temperature exceeds 150°C (e.g if
RL3 contact fails to close). A line input filter minimizes differential and
common-mode noise being conducted back along the power cable.

Power Switches

The power switches are N-channel power MOSFETs Q1 and Q2,
connected in series across the DC supply. They receive their input from
the in-guard SMPS Control assembly via pulse transformers T1 and T2.
The MOSFETs are switched on alternately for 2.5us, each on-pulse being
followed by an adjustable short period when both devices are turned off
(‘dead bands’). During the pulses they feed current in tun (alternating
polarities) into the resonant tank circuit.

Ringing on the gate drives is damped by R-C networks, and resistors R7
and R8 prevent local oscillation of the power MOSFETs Q1/Q2.

( )
Power Switch ON sequence
Power Transformer i i
Primary Current i
Voltage at junction of +Rail --- « =
Capacitors C7 and C8
-Rail u—* ‘
\_ Fig. 9.3.2 TANK CIRCUIT WAVEFORMS )
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Resonant Tank Circuit

The tank is a series tuned circuit with a resonant frequency of
approximately 200kHz, comprising C7 and C8 together with the leakage
inductance of cascaded power transformers T4/5 (24pH). The 2.5us
current pulses, being applied via the center-node of the two MOSFETs,
are forced to be sinusoidal; so a half-sine of current is produced in the
power transformer primary for each pulse applied.

The magnitude of the primary current is determined by the magnitude of
the supply voltage, the reflected transformer voltage, and the
characteristic impedance of the resonant tank. Fast-recovery diodes D7
and D8 restrict the voltage across C7/C8 to be always within the supply
rails of the switching stage.

When a switch is turned on, the charging current rise is held back by the
leakage inductance, so the capacitor voltage (Vc) rises sinusoidally to
cross the supply voltage level (Vin) just after 7/2 of the resonant cycle
(=1.3us). As it continues towards its overswing of 2Vin, one of the
damping diodes conducts at Vin + the diode drop and so V¢ can increase
no further. The leakage inductance field collapses, forcing current
through the damping diode and transformer primary (to the load). The
current falls linearly to reach zero at about the half-cycle point (=2.5s),
at which time the switch stops conducting, leaving the capacitor charged.
Setting the ON times of the switches to 2.51us (tuned to half a resonant
cycle) ensures that the energy stored in the inductor field is close to its
zero-crossing at the point of breaking the series connection.

The series resonant circuit cannot ‘ring’ during the dead band, as it
requires at least one of the switching MOSFETS to be conducting to
complete the series resonant circuit, and both are switched off during this
period. The capacitor remains charged.

When the complementary switch is tumed on, the current in the
transformer is reversed, and the process is repeated to charge the other
capacitor. By this means, alternate half-cycles of sinusoidal current are
passed through the transformer primary, separated by short period of zero
current. The two capacitors alternately charge and discharge, so that at
their junction the voltage waveform is virtually trapezoidal.

Because the power switch ON times remain constant at 2.5|Ls, an increase
in the frequency of the VCO is manifested as a reduced length of ‘dead
band’. The mean power in the tank is increased, resulting in an increased
mean current in the power transformer primary and thus a higher DC
voltage across the rail reservoir capacitors. Conversely, a reduction in
VCO frequency reduces the voltage on the rails. Fig. 9.3.2 shows the
transformer current and capacitor voltage waveforms.

Caution:

The voltage waveforms are included only to assist understanding of the
tank action, and are in idealized form. Under no circumstances should an
attempt be made to view the waveforms directly, as high 50/60Hz
common-mode voltages are involved. In any case, probing this circuit
will introduce distortion and radiation, so the results are not worth the
danger and difficulty of measurement. The Current waveform in the tank
circuit can be safely viewed at the secondary of transformer T3 (TP301
on the Sense PCB, or TP3 on the SMPS main PCB).

Power Transformers

T4 and TS5 are cascaded to minimize electrostatic noise coupling to the in-
guard 7.5V rails. To minimize common-mode transfer, the power is
transferred across guard via low voltage, ground-related, balanced lines.

+7.5V Voltage Rails

The output from T5 secondary is bridge-rectified by high-frequency
Schottky diodes D11-14, each diode having its own damping network.
Six low-impedance electrolytic capacitors are used for bulk-smoothing
on each of the supply rails, and further L-C filtering reduces output
differential noise to the required level. Any common-mode HF noise on
the output bus is filtered out by C32-34,

Voltage Regulation

The on-time of both MOSFETs is fixed at 2.5us, but the dead time is
varied automatically by adjustment of the switching frequency (and
hence the switching mark/period ratio). Sensors on the 7.5V rails control
the duraticn of the dead time using a negative feedback loop, and so
regulate the rail voltage.

Current Monitor
Transformer T3 is present for two purposes:

+ To provide a safe test point for viewing the tank circuit current
waveform. TP3 (and TP 301 on the Sense PCB) are ground-related,
50 no large common-mode voltages occur at these test points.

« Tosense the mean current in the tank circuit which, because the tank
peak voltage remains constant, is a measure of the power provided by
the 7.5V supply. The rectified and smoothed sgnal PWR_SIG is
passed to the Sense PCB, where it is compared against a reference
voltage to become the signal OVPWR_H (refer to Sub-section9.4.5
on page 9.4.12; Circuit Diagram DC400788 sheet 3 - page 10.1-9).

93-3



4600 User's Handbook - Section 9 - Technical Descriptions

SMPS - Supply Control

9.3.3 7.5V Control
(Circuit Diagram DC400791 Sheet 1 page 10.1-19)

N\
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Fig. 9.3.3 SMPS GENERATION AND CONTROL CIRCUIT BLOCKS )

+7.5V Rail Voltage Sensing

Thesense amplifiers M1-7 and M1-1 provide inverting and non-inverting
unity gain buffers for the balanced +7.5V rails. D1, D2 and R3 form a
*Sense Commutator’, so that the Error Amplifier always senses only the
rail whose voltage magnitude is the lesser. This method accounts for
occasions when the rail loads are unbalanced (for instance when a DC
Current is being output from the 4600), ensuring that the most-heavily
loaded rail is the one which is actively regulated by the control loop.

Error Amplifier

The error amplifier is in two stages: M2-1 is a unity-gain buffer, while
inverting amplifier M2-7 determines the control loop gain. D20 biases
M2-5 and tracks the temperature coefficients of D1 and D2. The error
amplifier output from M2-7 controls the frequency of the VCO in M3.

vco

M3 is a PLL device used only for its VCO (the comparators are not
connected). The VCO frequency end-stops are set by C3, R17, R18 and
R19, and controlled between these limits by the error amplifier output
into M3-9.

934

2.5us Monostable, +2 Stage and Gating

The VCO output from M3-4 is passed to monostable M4(1-7) where the
positive-going edge at M4-4 triggers a positive pulse at M4-6, whose
pulse-widthis setat 2.5us by C6, R20 and R21. The monostable operates
only when the PSUEN_H signal on M4-3 is active. The positive M4-6
pulses are applied to the four AND gates (M7).

M4-7 Q2_L output clocks a +2 bistable M10(8-13), which enables pairs
of M7 gates in turn, steering the 2.5us pulses from M4-6 alternately to the
two power switch drivers. Thus the drivers are switched on and off in the
following sequence: Q4/Q5 on; both off; Q6/Q7 on; both off; and so on.
As allthe ‘on’ times are fixed at 2.5us, and as the VCO frequency is varied
by the action of the error amplifier; so the effect of a change in the 7.5V
rail voltage is to alter the duration of the ‘both off” times in the sequence
of driver conduction.
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VCO Output

Frequency typically lower
than tank resonance.
Positive edge triggering
the 2.5ps mono at M4-4.

M4-7 (Q_L Output)
Level-change triggering
the +2 bistable at M10-11.

M10-13 (Q Output)

Steering the 2.5us mono
Q output through M7(1,2,3)
and M7(4,5,6).

M10-12 (Q_L Output)
Steering the 2.5pus mono

Q output through M7(8,9,10)
and M7(11,12,13).

M4-6 (Q Output)
Applied to one input
of all four M7 gates.

M7-3/4
2.5us pulse, steered by

+2 bistable to feed
Q4/Q5 driver.

M7-10/11

2.5us pulse, steered by
+2 bistable to feed
QB/Q7 driver.

MOSFET Power Switches Dead Band

Conduction pattern.

Dead Band lower limit
must be = 100ns

.

Fig. 9.3.4 SMPS POWER SWITCHES - TIMING

: Dead Band

2.5us 2.5us

2.5us Dead Band -

Power Switch Drivers

The outputs of the two gates in each pair are connected in parallel to
provide sufficient current to drive the following totem-pole driver stage.
Each driver is AC coupled to its output pulse transformer, the time
constants being long enough to avoid serious distortion of the output
pulses. Any ringing from the pulse transformer is limited to rail voltages
by clamp diodes D4-D7. Both the drivers have identical action, and they
are switched on alternately, interspersed by dead bands. Two MOSFET
clamps (Q2 and Q3) are cross-connected from one driver to the other to
ensure that the driver which is not switched on has no input. This prevents
the catastrophy of both power switches in the SMPS Main PCB being
turned on at a time.

Drive Output

The secondaries of the two pulse transformers are connected to two
similar transformers on the SMPS Main PCB, whose primary center-taps
are grounded. The windings of all four transformers are electrostatically
screened to the same ground via the MAINS_E line, to minimize
common-mode transfers. A series C-R filter is placed across the each of
the primaries on the SMPS Main PCB to damp out any ringing in the
cascaded transformers.

The subsequent drive to the main switching circuitry is described earlier
under the heading of ‘Power Switches’.

9.3-5
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SMPS - Control Sequence

9.3.4 SMPS Control Sequencing
(Circuit Diagram DC400791 Sht I page 10.1-19)

(

PSUEN_H
Enables Startup

M5-9/11
1 second mono pulse

M10-2 (VCO Inh)

When High stops VCO

+7.5V Output Voltage
being sensed by
undervoltage detector

M6-1/7
+7.5V FAIL_L before level-
shifting for input to M10-5.

M4-11 (Via MOSFET)

Forces 100ms-delayed 'read’
of the £7.5V FAIL_L output .
from the detectors. o '

M10-3 (100ms mono Q_L)
Triggers M10 'D' input 'read".
State of VCO Inh depends
on state of #7.5V FAIL_L.

Startup Successful

\_ FIG. 9.3.5 SMPS STARTUP WAVEFORMS Y,

Startup Unsuccessful

SMPS Startup Sequence

When the 4600 output is off, M10(1-6) is in reset. This holds the
‘INHIBIT" input to M3 active at +15V, so the VCO is inoperative. Thus
the power switches are both turned off, the power supply is not running
and the 7.5V rails are at0V. The 1-second monostable M5(8-14) is timed-
out in reset state.

Some 500ms after the output is switched on (or the 4600 recovers from
a fault) the PSUEN-H signal at P1-1 is taken from 0V to +15V, remaining
active at +15V until either the output is switched off or a fault occurs. It
is passed via a spike filter to M5-12, M5-5, M4-3 and R46. At M43,
PSUEN_H high level enables the 2.5p.s mono in preparation for the VCO
clock pulses. It has no effect at M5-5, this is connected for the SMPS off
sequence.

The rising edge of PSUEN_H at M5-12 generates a 1 second positive-
going pulse at M5-10 (negative-going at M5-9) which sets M10(1-6).
The *Q_L"’ output at M10-2 falls to 0V, removing the inhibit from the M3
VCO, also setting the Soft-Start integrator (M2-14) on its ramp-up. The
VCO starts to oscillate at a low frequency, so the 7.5V rails start at low
voltage and ramp up as the VCO frequency is increased by the soft start
ramp.

9.3-6

WhenM5-9 ‘Q_L’ returns to high after its 1-second pulse, therising edge
couples through R39/C12to the MOSFET switch Q8, turning iton briefly
and clocking the monostable M4(9-15). Diode D11 prevents the negative
backswing on the gate of Q8 coupling through the device capacitance and
riggering M4 directly.

M4 output duration is =100ms, and when it times out the rising edge of
its Q_L output (M4-9) is used to ‘read’ the D input of M10, which is the
output from the over-undervoltage detectors. If allis well and the SMPS
is running, then D will be high and the D-type will not change state, VCO
Inh stays low and the SMPS continues to run. If D is low for any reason,
the D-type will change state and inhibit the VCO.

If the detector outputs go low while the SMPS is running, M4 is clocked
via C9/R33. Again the D input is read after M4 times out, and the SMPS
will be shut down if D is still low. Because of the 100ms delay, the
sequencer ignores any ‘glitch’ low outputs from the detectors whose
duration is less than 100ms.

Diode D21, and resistors R49/R32 interface the £15V swings of the
detectors into the CMOS logic devices running from +15V/0V supplies.

-~
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SMPS - Control Sequence

(

N

M6-1/7 %Y
‘+7.5V FAIL_L' before level-shifting.

-15V
M10-5 ('D') +15V
'+7.5V FAIL_L' after level-shifting. ov

M10-3 (100ms mono Q_L)
Triggers M10 ‘D' input 'read'.
State of VCO Inh depends on ov

+15V

state of 7.5V FAIL_L".

M10-2 (VCO Inh) N
When High stops VCO ov
Glitch Blanking True SMPS Failure
\_ FIG. 9.3.6 SMPS GLITCH BLANKING WAVEFORMS Y.
SMPS Off Sequence

When PSUEN_H is taken low to disable the SMPS, the falling edge
triggers M5(1-7) at M5-5. A 10ms positive pulse is produced which
resets M10(1-6), whose resulting positive ‘Q_L’ outputis VCOInh. This
inhibits the VCO and the SMPS is disabled.

Undervoltage Detection

The Undervoltage Detector circuit is a standard window detector whose
window is determined by twin bandgap references D8 and D9. Both 7.5V
rail voltages are resistively divided (R23/R24 and R27/R28) to be
compared against the 2.45V inputs to the two comparators. When both
rail voltages are greater than 6.5V, the open-collector outputs of both
comparators (M6-1/7) are held at +15V by R26. If one of the rail voltages
falls below 6.5V, its comparator output pulls both M6-1 and M6-7
towards the -15V rail. This provides anegative-going trigger edge via C9
to the monostable M4(9-15) at M4-11, resulting in a 0V pulse at M4-9
which returns to +15V after 100ms.

After the 100ms delay, the rising edge of the M4-9 pulse clocks bistable
M(1-6), and the comparator output low state (level-shified by R49/R32
on to the ‘D’ input of the bistable) results in a positive ‘Q_L’ output at
M10-2. This is ‘“VCO Inh" which causes the VCO oscillations to cease,
disabling the SMPS. Because of the delay, the sequencer ignores any
‘glitch’ low outputs from the undervoltage detector whose duration is less
than 100ms (see waveforms in Fig. 9.3.6).

The bistable *Q’ output at M10-1 changes to low, pulling Q10 emitter
down with it. Because the signal PSUEN_H is still active-high, Q10
conducts to set the SMPS_FAIL_L signal to active-low.

Overvoltage Detection

The commutated output from the 7.5V Sense Amplifier has a second
function - to drive the Overvoltage Detector (M1-9 via R50/C30). The
detector is a high-gain inverting amplifier whose reference is set by
divider R8/R9 at 10.2V.

Under normal operating conditions, this will always be greater than the
input from the Sense Amplifier, so M1-8 is set close to the positive rail,
keeping D10 cut off.

If the 7.5V rails rise to 11V (for instance by the control loop becoming
open circuit), then after a delay of 2 seconds due to R50/C30, M1-8
changes polarity to the -15V rail. D10 conducts, pulling down the
Undervoltage Detector output, and providing a negative trigger edge to
M4-11. As a result of M1-8 being negative for more than 100ms, the
SMPS is disabled and the SMPS_FAIL_L signal becomes active-low (as
described above for undervoltage detection). Again, ‘glitch’ low outputs
of less than 100ms from the overvoltage detector are ignored.

SMPS_FAIL_L

Q10 acts as a gate to activate the SMPS_FAIL_L signal only when the
external PSUEN_H signal is active, and the SMPS has been internally
disabled. Q10 collector is low only when M10-1 is low (signifying that
the high at M10-2 has inhibited the VCO) and the divided PSUEN_H at
Q10 base is high, causing collector conduction. The SMPS_FAIL_L
signal therefore becomes active low only when the external state requires
the SMPS to operate, but an internal cause is preventing it from doing so.

The SMPS_FAIL_L signal is passed via the SMPS Main PCB to the
Sense PCB, where an internal LED (D326 - see Circuit Diagram
DC400788 Sht 3, page 10.1-9) is lit when the signal is not active, but goes
out when the signal is active low. Itis ORed there with two other signals:
the PSUFAIL_2 signal and the 15V_3 signal; to form PSUFL_H, which
is passed out of guard to change the front panel ‘Psu’ LED from red to
green for any one of the three original failures. In Slave mode, PSUFL_L
results in an ‘FAIL 9" message on the 4700-series slaving calibrator.
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9.4 DIGITAL CIRCUITRY

9.4.1 Introduction

Fig. 9.4.1.1 is a simplified block diagram of the 4600 digital circuitry.
It shows the main functional blocks and signal paths associated with

selection of Slave or Solo mode, and the output On/Off switching.
These are examined in more detail in the subsequent descriptions.

( Y
External
. Reference
. Voltage | /_' Output
=] Solo Input / Switching
B Terminals e
e—
Reference
Voltage
4700 Conditioning Output
Analog Terminals
Signals
Input Output
On Supply
Output Open Circuit
Ou!putbn
: Detectors
! Overdrive Sense
! In-Guard | Opto-isolation ] A
Out-Guard
PSU FAIL
ANABUS ON Switch Mode
BUS ON Power Supply [JSMPS FALL
DIGBUS ON 3
Slaving % On.‘Of:
Slave Signats samacd Opto-isolation §------
Digital o =
External Interface VS‘?'POWE
Digital Bus
<‘< LEDs
- Front
-t Slave Output
Panel On/Off
s (enlof Solo Output On/Of
L Fig. 9.4.1.1 4600 DIGITAL CIRCUITRY - SIMPLIFIED BLOCK DIAGRAM i

The digital section of the 4600 has to deal with both Slaved and Solo
operation.

In the analog bus cable between the 4600 and its controlling 4700-series
calibrator, a dedicated line (J66-4) carries a signal *ANABUSON_L".

Also, the digital bus cable carries the signal ‘DIGBUSON_H" on J54-9.
Whenboth bus cables are connected, these two signals are passed onto the
Sense PCB, where they are used to select Slave mode. If EITHER of the
bus cables is disconnected, its signal is lost and the 4600 reverts to Solo
mode.

The Sense PCB accommodates the central digital circuits of the
instrument.

Circuit diagram DC400788 sheet 1 (Section 10, page 10.1-5) contains
mostly those functions concerned with interfacing the Slaving signals
carried on the Digital bus.

Sheet 2 onpage 10.1-7 shows Output On/Off control and sequencing for
both modes, plus the opto-isolating Out-guard / In-guard interface and
front panel LED driver circuits.
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Digital Circuitry - Slaving Interface

9.4.2 Slaving Interface
(Circuit Diagram DC400788 Sheet 1, page 10.1-5)

4700 Processor Control

Once the 4600 is connected in Slave mode, its operation is controlled as
a separate peripheral by the central processor in the controlling 4700,
connected via an external 15-way cable: the ‘Digital Bus’. In the 4600
the bus at J54 is connected to the Sense PCB, entering viaJ7 whose fifteen
lines are shown on diagram DC400788 sheet 1.

Sense PCB Digital Bus Connections

At J7, three lines carry the control signals ‘IA_H_D_L’, ‘IRD_L’ and
‘IWR_L’". These define the operation of an Address/Data bus ‘LAD4-0",
which occupies a further five lines. One input, (signal CAL_RST)isnot
used in the 4600, another carries the cable shield potential, and the rest
refer the 4600 digital common potential to that of the controlling 4700.

Sense PCB Digital Bus Interface
This interface is designed for use in other instruments as well as the 4600,
so only four of the full range of 32 addresses are used. U102 and U103

are not fitted in the 4600.

The main functions are to buffer, latch, decode and activate addresses
received from the 4700; thus receiving control data into the instrument,
or transmitting retrieval data back to the 4700. The GAL U105 is
responsible for latching and decoding received addresses together with
accompanying control signals, converting them mainly into chip-selects.
This routes subsequent data to or from the selected devices. U105 also
controls the send/receive mode of the interface buffer U101.

Interface Buffer U101

U101 is a standard three-state bi-directional buffer with send/receive
control. Its five data channels B4-B@/D4-D@ (carrying the Address/
Data bus) are controlled to send or receive data, by the SDATA_H signal
from U105-13 at U101-1/17; the address control logic ensuring that
addresses cannot be sent, only received. D4-D@ are connected as a bus
AD(4-0) for distribution to the required devices. The three channels B7-
B5/D7-D5 (used for the control signals) are set to receive only, their
controls being connected to fixed potentials. They are passed via spike
filters to the appropriate inputs of GAL U105.

Address Latch U104

The 4700 sets the IA_H_D_L signal high to identify the incoming word
on B(4-0) as an address, and not data. The signal is decoded by U105 to
clock the Address Latch (U104) when the new address is written on to the
AD bus. The address latch drives the decoder inputs of U105 so that the
read and write strobes can activate the decoder outputs when IA_H_D_L
is low. Out of 32 possible addresses only four (@, 1, 2, and 3) are used.
The latched address is decoded by U105 to chip-select the addressed
device during the subsequent data transfer.

AD Bus Peripherals

Two latches (U108 and U109) and four three-state buffers (U106, U110,
U111 and U112) are chip-selected by U105. The two laiches are used as
a register for commands from the 4700, and the four buffers pass status
information back to the 4700 when read.

9.4-2

Address Decoder U105
U105 has two types of input. Five lines are allocated to the output of the
Address Latch (A4-@), and five for the following control signals:

« BuffdIA_H D L (pin2) sets U105 to deal with Address
latching or decoding;

(pin4) pulsed low to write address or
data, depending on state of
IA_H_ D_L;
pulsed low to read retrieval data,
when IA_H_D_L is low;
low for 500ms at power on, and
whenever regulator U501 detects
a power failure.;
clocked low by the first 30ms
clock after both external bus lines
are connected with 4700 active.

« Buffd IWR_R

. BuffdIRD_L  (pin3)

« POR_L (pin 11)

« CK_BUSON_L (pin1)

BUS ON Decode

U107-3/6 provide an ‘AND’ function so that the 4600 cannot be in Slave
mode unless both Analog and Digital Bus connectors are plugged in at
both ends. The ANABUS_L signal is passed via the connected Analog
bus cable to set U107-1/2 input to 0V (instead of being pulled to +5V).
The signal is inverted at U107-3 (this can be can be read via U110 and the
external digital bus) and is ‘NAND’ed with DIGBUSON_H at U107-6.
DIGBUSON_H is driven by the 4700 +5V supply.

BUS ON Delay

U315 is an offset voltage comparator whose +2.45V reference
‘REF_2VS5’ is shared with the overpower detector circuit (the other half
of U315 on circuit diagram DC400788 sheet 3, page 10.1-9). Changes
in the state of U107-6 are delayed by approximately 300ms before
reaching changeover potential at the input to U315-5. This acts as a
debounce when the external cables are being connected or disconnected.
Resistor R111 speeds up the transitions when detected and provides
hysteresis. The output at U315-7 passes out as the signal BUSON_L to
the On/Off Sequence Controller U204-6, where it is clocked through as
the signal CK_BUSON_L, used to synchronize the sequencer U206-2
(DC400788 sheet 2, page 10.1-7).

Slaving Signal CK_BUSON_L - Reset Inhibit

The CK_BUSON_L signalis used by U105 to inhibit the Reset command
(decoded from signals RD and WR when both are true) if the Analog bus
is disconnected. This is needed to avoid resetting the 4600 in Solo mode
if and when Reset is required for any other device which may also be
connected to the same Digital bus.

U105 Decoder - Address and Command Decodes

The tables in Appendix 1 relate each encoded U105 input to its decoded
output. For the Command Decodes, a ‘Decode Group Name' is attached
to link each input to its Grouped Output, presenting inputs and outputs on
scparale tables to utilize the available space. These names broadly
describe the effects of the commands.
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Address Selection
Under the control of the processor in the slaving 4700, address selection
proceeds as follows:

«  Thecurrent address is placed at the inputs to the Address Latch U104;

*  The 4700 causes U105 to generate the LTAD_R signal which clocks
and latches the current address into U104;

+  The new latched address is passed to the A4-@ inputs of U105 to be
decoded into the chip-select for the addressed register.

Command Data

Two registers (U108, U109) share the same address 'W@1_L'. All
operational commands emanating from the 4700 are written as data into
these two latches (refer to command group ‘Write Data to Address
W@1_L" in the U105 Decoder table in Appendix 1).

Retrieval Data
Four non-inverting 3-state buffers carry retrieval data and are accessed by
‘read’ chip-selects from U105:

U106 by R&B_L (U105 pin 14)
U110 by R@1_L (U105 pin 16)
U111 by R@2_L (U105 pin 17)
U112 by R@3_L (U105 pin 18)

A buffer is deselected by its chip-select signal being false (high). Its
outputs are then at highimpedance. When its chip-select is true (low), its
inputs are buffered without inversion onto the AD bus.

U106

All inputs are pulled low, so when selected, all AD bus bits are low.
This is used by the 4700 processor to determine whether the DIGBUS
cable is connected.

If this common interface were to be used in other peripherals on the
external Digital Bus, the inputs to U106 could be hard-wired to other
codes, and be interrogated as a means of identifying the responding
peripheral. However, a different set of addresses would be used.

U110

This reads the state of the Command Latch (U108 and U109) outputs;
the condition of the front panel On and Off keys (so that in Slave
mode, these keys can duplicate the slaving operation of the 4700 On
and Off keys); and the state of the ANABUSON_L signal (buffered
and inverted by Ul07-3). The 4700 processor reads back
ANABUSON_L to ensure that the analog bus is connected.

Ul11

Whereas U110 reads the state of the front panel On/Off keys, U111

reads the actual commanded On/Off state. It also retrieves fault

information:

LTPSUFL_H: The Switch Mode Power Supply has tripped off
or another In-Guard supply has failed.

OVTEMP_H: The Output Assembly heatsink temperature is
excessive and the Switch Mode Power Supply is
disabled until this condition clears.

OVDRLD_H: The input is being overdriven or the output
overloaded (excessive voltage demand).

In each of these cases of failure, the output has been sequenced Off.

U112

The inputs are states which occur during the output On/Off sequence.
They are provided for diagnostic use during manufacture, and are not
programmed for retrieval by production 4700-series calibrators.

Interface Control Decodes

Two further outputs from U105 are used to control the operation of the
slaving interface (refer to ‘Command Decodes - Grouped Outputs’ on the
U105 Decode table):

LTAD_R: To read or write a register, its address is first
written to the Address Latch U104 by setting
IA_H_D_L high and pulsing IWR_L low with
the required address on the AD bus. This sets
LTAD_R low at U105-12 and U104-11. When
latched, the outputs from U104 drive the decoder
inputs of U105, so that the read and write strobes
can activate the decoder outputs when

IA_H_D_L is low.

To read one of the retrieval data buffers U106,
U110,U1110rU112;IA_H_D_L issetlow, and
IRD_L is pulsed low. While IRD_L is low the
signal SDATA_H at U105-13 is true, setting the
Bus Buffer U101 into its ‘send’ mode (U101-1/
17). The data from the addressed retrieval buffer
is thus driven from the AD bus onto the external
IAD digital bus back to the slaving 4700.

SDATA_H:
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FIG. 9.4.3.1 OUTPUT ON/OFF SEQUENCE - STATE DIAGRAM
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9.4.3 Output On/Off Sequencing
(Circuit Diagram DC400788 sheet 2, page 10.1-7)

Slave/Solo Control
The 4600 is designed to operate, at any time, in one of two modes:

« Slave mode, in which the 4600 output is referenced to, and
controlled by, a controlling 4700-series calibrator;

+  Solo mode, where the 4600 output is referenced to any suitable
voltage source, but otherwise controls itself.

Mode selection is thus necessarily carried out by the 4600 itself. Two
signals, one carried by each of the external bus cables, are decoded on the
Sense PCB (refer to page 9.4-2) to generate signal BUSON_L.

‘When the external Analog and Digital bus cables are correctly connected,
BUSON_L is true (low). If the 4600 is already operating in Solo mode
when the cables are connected, the 4600 automatically tumns its output of f
and reverts to a Slave mode state with output off. The OUTPUT ON key
on either the 4700 or 4600 must then be pressed to reassert output on.

Similarly, if operating in Slave mode, BUSON_L is true (low). Removal
of any one of the cables will set BUSON_L false (high), and the 4600
turns the output off and reverts to a Solo mode state with output off. The
OUTPUT ON key on the 4600 must then be pressed toreassert output on.

The actions required to effect these mode changes form part of the
sequencing circuitry described below.

GALs U204 & U206 - Signal Processing

The logic diagrams for the GAL U204 Sequence Controller can be found
in Appendix 1 to this section, on pages 9-A1-2/3. They relate each of the
eight U204 outputs to its constituent inputs.

The State diagram is given on the foldout of this page; and tables for the
GAL U206 Sequencer can be found in Appendix 1 to this section, on
pages 9-A1-4/5. They show how changes of inputs generate the Output
On and Off sequences.

944

Power On or Reset

(Refer 1o Fig.9.4.3.2)

The power on reset signal POR_L is asserted true (low) when the
regulator U501 (Circuit Diagram 400788 sheet 5, page 10X) detects a
power failure, or during a delay of some 900ms (C502) after the
instrument has been switched on. At Power On this signal sets all U206
outputs to high impedance by driving U206-11 high via U207-8, to
prevent the energization of in-guard relays by signals derived from U206.

The slaving reset command from the 4700 (BUSON_L low with both
RD_L and WR-R low together) is ORed with POR_L in the Address
Decoder U105 to generate the signal RST_L. U205 synchronizes RST_L
to the falling clock, and when CK_RST_L is true the sequence controller
U204 is reset. U204 in turn resets the Key Latch by U109-13, also
resetting the On Latch and Control Latch by U109-1 and U108-1 (sheet
1) respectively. The three signals LTKEY, ONBIT and SELBIT all
become false so that if the output is on, whether the 4600 is in Slave mode
or Solo mode, the Output Off sequence starts (refer to the state diagram
for U206). The rest of the system is not reset until three falling clock
edges later at U206-9 (refer to ‘Clock Dependence’, on the next page).

Transistor Q201 provides a signal PSUCLP_L which affects the line
input to the SMPS. To avoid excessive inrush current to the SMPS
reservoir capacitors, aresistor and fuse are placed in series with the input
to the bridge rectifier circuit at Power On. PSUCLP_L false (high)
energizes relay RL3 on the SMPS Main PCB, whose contact shorts the
fuse F2 and resistor R1. For normal operation, POR_L and the delayed
CK_RST_L are both false (high), so PSUCLP_L is pulled high by Q201,
the relay is energized and the resistor/fuse short is applied.

At the instant of Power On, POL_L is true, so the short is absent.
PSUCLP_L cannot go false until the delayed CK_RESET _L is also false
some 1 second after Power On, when the +5V supply has settled. If
regulator U501 senses afall of 150mV in the +5V supply, POR_L is again
driven true, so PSUCLP_L and CK_RST_L go true, followed by the
delayed CK_RST_L. The output is sequenced off and the resistor/fuse
short is removed until the +5V supply is restored.
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Output On/Off Sequencing

Whether in Slave or Solo mode, the outputis sequenced on in a controlled
way paying due regard to user-errors or any faults which may exist within
the in-guard analog circuitry. Four signals are retumed via opto-
couplers, which when true inhibit the output on sequence:

PSUFL: Trueifany in-guard power supply fails, including the
Switch Mode Power Supply (SMPS). In the case of
the SMPS, PSUFL clears to false (in-guard) when the
SMPS enable (PSUEN) goes false in response to the
fault. For this reason the PSUFL signal is latched
out-guard in U204, and cannot be cleared until U204
isresetby CK_RESET. PSUFL starts the Output Off

sequence, and the SMPS is disabled.

OVTP:  True if the output stage heatsink temperature is
excessively high, and the Output Off sequence is
started. When the sequence is finished, the SMPS is

switched off until OVTP clears to false.

OVDR:  True if the selected input (Slave or Solo) is being

overdriven. The output is sequenced off.

OVLD:  True if the output voltage (compliance) becomes
excessive. The output is sequenced off, but this
action will set OVLD false in-guard. The OVLD
signal is therefore stretched to approx. 1 second by
monostable U202-7. This allows time forthe slaving
4700 to acquire the fault signal, and the
OVERLOAD LED remains lit until the monostable

times out.

The logic sense of these signals is arranged so that at Power On, they will
not become active. If an opto-coupler fails, then the control function will
be deselected or the status will indicate a fault.

Clock-Dependence

All state changes in the sequences occur on the edges of a 30ms clock
waveform, generated by astable U201. This allows time for relay
contacts to be made for one state before passing to the next. The output
is sequenced on the rising edges by U206, whose inputs from U204 are
also synchronized to rising edges, whereas those from U205 are
transferred on falling edges.

WhenRST_L goes true at U205-13, the clocked CK_RST_L from U205-
12 to U204-9 occurs on the next falling clock edge; but CK_RST_L from
U205-18 to U206-9 is transferred some 90ms later, due to the three extra
stages of U105. During this time the reset action of U205 has time to force
U206 to sequence the output off, before U206 is itself reset.

Power On Status

(Refer to Figs. 94.3.1 [Page 9.4-4] and 94.3.3 [Page 94-7])

From Fig. 9.4.3.1 it can be seen that Slave state R1 is the Power On
condition, and R1 is also entered whenever the delayed CK_RESET
signal goes true.

S§1 Signal CK_BUSON is false if one of the external bus cables is
not connected, so in this case the status transfers to either §1 or
$2 at the next rising clock edge, dependent on the condition of
the LTPSUFL (true if an analog power supply fault is reported)
and OVTP (true if the Output PCB heatsink temperature is
excessive). State S2 is the quiescent output-off state for Solo
operation. State S1 is only entered in the event of a fault as
reported by LTPSUFL or OVTP.

R1 If the external bus cables are correctly connected, then
CK_BUSON will be true, then the sequence remains in its
quiescent Slave output-off state R1 until further instructions are
received from the 4700.

4 N
Slave Mode U204-9
CK_BUSON_L CK_RST_L
(Clears On Latch,
Control Latch & Key Latch)
HB?OO Flas&lr‘i‘s RD_L RST L
 Land WR L4 | - U206-g
low together | WR_R 6|05 0518306 Q6|07 Q7708 Q8 * CK_RST L (Delayed)
A (Resets On/Off Sequenca)
+5V Supply POR.L —n—]
Regulator L U105 - Address Decoder CLK U205 - Clock Synchronizer
+ & U206-1
= _J POR L[5 /ACh RN
CLBGK uz1s e (Disables _Output
Some B when high)
+5V
=W\ Q201
PSUCLP_L
(Inserts SMPS
Inrush Limit Resistor
when low)
L FIG. 9.4.3.2 INSTRUMENT RESET - SIMPLIFIED DIAGRAM
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Solo Mode ‘On’ Sequencing

(Refer to Figs. 9.4.3.1 [Page 9.4-4] and 94.3.3 [Page 94-7])

From Fig. 9.3.3.3 it can be seen that the Front Panel ON key provides a
rising clock edge to the key latch U109, whose permanently-high D input
results in LTKEY_L true (low). Conversely the OFF key resets the latch,
via U204 and CLR_LTKEY_L, to set LTKEY_L false (high). On the
next falling 30ms clock edge after either of these actions, LTKEY_L is
clocked to the output of the Clock Sync Latch U205, as CK_LTKEY L
at U206-6. What happens next depends on the current status of the on/
off sequence, and the conditions of the other U206 inputs.

S2 Under normal Solo mode output-off conditions, the status is
quiescent in S2 state, and the SMPS is powered up - PSUEN
true tumns the SMPS on via opto-coupler U212-5 and J4B -4
(refer to Paras 93). The OFF and SOLO LED:s are lit.

When the Front Panel OUTPUT ON switch is pressed,
CK_LTKEY_L at U206-6 is true and the status transfers to 53
state at the next rising clock edge, providing the SMPS is not in
the process of being tumed on. The PSUEN delay monostable
U202-10 causes CK_PODLY to be true for approx. 1 second
after the sequence enters S2 state, to inhibit selection of Power
On until the SMPS has powered up and settled.

In S3 state U206-14 OFF_L signal is false (high), so the OFF
LED is unlit. Note that both ON and OFF key LEDS remain
unlit during sequencing on or off.

The OPON_L signal at U206-17 is true (low), energizing the
output relay (A) which connects the output stage and sense
resistor to the Front Panel OUTPUT terminals. OPON is
transferred into guard via U213-8, also removing the inhibit
placed on the overload detector in S1 and 52 states
(OVLD_INH_L goes false at U213-8).

S3

The OPOC signal remains false, ensuring that the internal load
is not removed from across the output (relay RL 403 on the
Sense PCB remains un-energized, so the 182 resistor R437
across the output is not open-circuited - see circuit diagram
DC400788 sheet 4 page 10.1-11).

From S3 state the sequence tracks through to 85 on successive
rising clock edges, so long as the CK_LTKEY_L signal
remains true and the Key latch is not cleared by the signal
CLR_LTKEY_L. To clear the Key Latch either the OFF key
must be pressed, or there must be a power supply failure, an
overdrive, overload, overtemperature or reset condition; or the
external bus cables must have been connected (refer to the
U204 transfer-function diagrams in Appendix 1).

S4 This state can only be entered from $3 if CK_LTKEY is true at
the next rising clock edge. The only action is to open-circuit the
internal load resistor mentioned above for S3, with the faults
associated with CLR_LTKEY_L (true) absent. This is done by

the OPOC_L signal at U206-16 going true.

The final stage in setting the output om, is to activate the
reference voltage from the external voltage source. To do this,
the IPON signal is set true, which open-circuits FET shorts to
‘Common 1' in the Sense Amplifier (see circuit diagram
DC400788 sheet 4 page 10.1-11).

Solo Mode ‘Off’ Sequencing

S5-82
Once the output is on, the instrument status remains at S5 until
something occurs to set CLR_LTKEY true (low). For normal
operation, this will be by the Front Panel OFF key being
pressed; the other causes are shown on the U204 transfer-
function diagrams in Appendix 1. Then CK_LTKEY is set
false and the status is sequenced back through 5S4 and §3 to 52,
by successive rising clock edges.

If the Qutput Off sequence was started by pressing the OFF key,
then the status remains quiescent in §2. If it was started by a
power supply failure (LTPSUFL) or an overtemperature
(OVTP), then status transfers to S1. But if the external bus
cables were reconnected while the output was on (although this
is not recommended), the CK_BUSON (true) signal will
initiate the Output Off sequence back to §2, and then the next
rising clock edge will cause a transfer to Slave mode R1.

s2

S1 Thisisreally aholding state for psu and overtemperature faults.
When the fault is cleared, the status reverts to S2.

Slave Mode Control

The external Digital Bus cable carries nine signal lines so that the 4700
can address peripherals connected to the bus. To read or write an address
the 4700 writes the required address into the Address Latch U104, with
the Address/Data control line IA_H_D_L set to ‘Address’ (high). To
write command data to the 4600, the address decode from U105 chip-
selects the Control Latch U108 and On Latch U109.

Control data is written into these latches via the internal AD(4-@) bus.
Each bus line carries a separate signal bit, and the whole combination is
decoded by U107,U108 and U109 for specific purposes, as shown in
Table 9.4.3.1, below.

AD4 AD3 AD2 AD1 AD@ Decode
TEST3 H TEST2 H TEST1_H ONBIT H  SELBIT_H
X X X %] %] Output Off - Power Supply Off
X X X 2 1 Output Off - Power Supply On
X X X 1 1 Output On - Power Supply On
Q X X 1 Q Output Off - Power Supply Off - Enable Test Mode
(%] (%] %) 1 (%] Test - No LED selected
Q Q 1 1 [%] Test - Solo LED selected
@ 1 (%] 1 %] Test - On LED selected
1 1 1 1 %] Test - Off LED selected
1 (%] Q 1 (%] Test - Overload LED selected
1 (%] 1 1 (6] Test - Overdrive LED selected
1 1 (%] 1 (6] Test - Overtemp LED selected
: | 1 1 1 (%] Test - Psu LED (green off / red on selected)

Table 9.4.3.1 AD(4-0) Internal Bus - Command Signal Decodes
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Slave Mode Signals from the 4700

(Refer to Fig. 9.4.3.3)

The Slaving 4700 uses two main signals to control the Qutput On/Off
switching in the 4600:

« ‘SELBIT": true when 4700 10A range is selected. Its function is
to turn on the SMPS, ready to set the output on.
+ ‘ONBIT: true when 4700 10A range and Qutput On are selected.

When the 4700 is not in the 10A range, both signals are false.

Slave Mode ‘On’ Sequencing

In Slave mode, the 4600 output can be switched on and off using the front
panel keys on either the 4700 or the 4600. The 4600 ON and OFF key
states are returned as KON_H and KOFF_H to the digital bus interface
and thence to the 4700, which processes them to set the ONBIT bus
message either true or false. Thus ultimate control still remains with the
slaving calibrator, as the Key Latch U109-8 remains cleared (high) by
BUSON_L true whenever the 4600 is in Slave mode. In the following
* sequence description, either the 4700 or 4600 front panel ON/OFF keys
will produce the required effect.

Consider the condition before the 4700 10A range is selected. Both
SELBIT and ONBIT signals are false, and with the two external bus
cables connected, the BUSON signal is true. The 4600 is already
powered on, in R1 state.

Once the 4700 10A range is selected, the ‘SELBIT true’ signal is
transmitted across the digital bus to the 4600. This is decoded by U105,
and latched into U108/109 to give SELBIT_L trueatU108-3. SELBIT_L
is applied to U204-7 and, providing no power supply or overtemperature
faults are signalled, the CK_SELNPSUNTP_L is set true at U204-15 and
U206-4, on the next rising 30ms clock edge.

R1 Under normal Slave mode 10A unselected conditions, the
status is quiescent in R1 state, and the SMPS is powered off.

R2 CK_SELNPSUNTP_L true sets the conditions required for
transfer from state R1 to state R2. The only effect on U206 is
to set PSUEN_L true at U206-18. PSUEN true turns the SMPS
onviaopto-coupler U212-5 and J4B-4 (refer to Paras9.3). The
OFF LED is lit.

R3  When the 4700 or 4600 Front Panel OUTPUT ON switch is
pressed, the ‘SELBIT and ONBIT true’ signal is transmitted
across the digital bus to the 4600. This is decoded by U105,
latched into U108/109 and combined at U107-11 as ONBIT_L
true, which is latched on the next falling 30ms clock edge into
U205. CK_ONBIT_L at U205-6 and U206-7 is true and the
status transfers to R3 state at the next rising clock edge,
providing the SMPS is not in the process of being turned on.
The PSUEN delay monostable U202-10 causes CK_PODLY to
be true for approx. 1 second after the sequence enters S2 state,
to inhibit selection of Power On until the SMPS has powered up
and settled.

In R3 state U206-14 OFF_L signal is false (high), so the OFF
LED is unlit. Note that both ON and OFF key LEDS remain
unlit during sequencing on or off.

The OPON_L signal at U206-17 is true (low), energizing the
output relay (A) which connects the output stage and sense
resistor to the Front Panel OUTPUT terminals. OPON is
transferred into guard via U213-8, also removing the inhibit
placed on the overload detector in R1 and R2 states
(OVLD_INH_L goes false at U213-8).

R3 (Contd)

R4

R5

The OPOC signal remains false, ensuring that the internal load
is not removed from across the output (relay RL 403 on the
Sense PCB remains un-energized, so the 18Q resistor R437
across the output is not open-circuited - see circuit diagram
DC400788 sheet 4 page 10.1-11).

From R3 state the sequence tracks through to RS on successive
rising clock edges, so long as the CK_ONBIT _L signal remains
true and the Control latch U108 and On latch are not cleared (by
CLR_CTRL_L or CLR_ON_L).

This state can only be entered from R3 if CK_ONBIT is true at
the nextrising clock edge. The only action is to open-circuit the
internal load resistor mentioned above for R3. This is done by
the OPOC_L signal at U206-16 going true.

The final stage in setting the output on, is to activate the
reference voltage from the external voltage source. To do this,
the IPON signal is set true, which open-circuits FET shorts to
‘Common 1’ in the Sense Amplifier (see circuit diagram
DC400788 sheet 4 page 10.1-11).

Slave Mode ‘Off’ Sequencing
R5 - R2

Once the output is on the instrument status remains at RS until
something occurs to set CK_ONBIT false (high). For normal
operation this will be by the 4700 or 4600 Front Panel OFF key
being pressed; other causes are shown on the U204 transfer-
functiondiagrams in Appendix 1. Then CK_ONBIT is set false
and the status is sequenced back through R4 and R3 to R2, by
successive rising clock edges.

R2 and R1

R1

If the Output Off sequence was started by pressing the 4700
OFF key, then the status remains quiescent in R2. If it was
started by a power supply failure (LTPSUFL) or an
overtemperature (OVTP), then status transfers to R1.

If an external bus cable is disconnected while the output is on
(although this is not recommended), the CK_BUSON (false)
signal initiates the Output Off sequence to R1, and then to S2.

If the Output Off sequence was started by selecting a 4700
output range or function other than 10A while the output was
on, then the 4700 would first have cleared ONBIT, and then
SELBIT. The ONBIT_L signal at U107-11 is set false (high),
and the SELBIT_H signal at U108-2 and U107-13 is set false
(low). This initiates a transfer to R2, then R1.
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9.4.4 In-Guard/Out-Guard Opto-Couplers
(Circuit Diagram DC400788 sheet 2, page 10.1-7)

Five devices (U210 - U214) are used to ransfer digital signals across the Guard isolation barrier.

Status Signals

(from inguard to outguard)

Four fault signals are passed out of guard from the in-guard detectors on
the Sense PCB, to affect the On/Off sequencing:

PSUFL (U210) True when the SMPS or any other in-guard
supply has developed a fault.

True when the Qutput Assembly heatsink
temperature is excessive.

True when the differential amplifier is being
overdriven.

True when the output voltage is excessive

(overcompliance).

OVTP (U210)
OVDR (U211)

OVLD (U211)

Control Signals

(from outguard to inguard)

Six control signals from the sequencer output are passed into guard to
alter the states of the analog circuitry; giving effect to the sequencing
commands:

SOLO (U212) Whentrue, switches the source of input from
the Analog Bus cable to the Front Panel
INPUT terminals, and enables the internal
calibration adjustments.

PSUEN (U212) When true, initiates power-up in the SMPS.

OVLD_INH

- (U213) When true (low), inhibits the overload
detector in R1, R2, S1 and S2 states.
When true, energizes the relay which feeds
the high current from the Output Assembly
to the Front Panel OUTPUT terminals.
When true, disconnects the intemmal load
from across the output of the Output
Assembly.
When true, turns off shorting FETs in the
Sense Amplifier.

OPON (U213)

OPOC (U213)

IPON  (U214)

94-8

Opto-Coupler Power Supplies

On the outguard side of the barrier, the opto-isolators are tied to the
general digital +5V regulated supply via a separate route (+5V_7) from
the +5V and Common star points. This route is separately decoupled to
limit the effects of any rapid in-guard edges which could otherwise be
transferred, via the opto capacitance, to the rest of the digital circuitry.
For the same purpose, each of the signal paths on the outguard side of the
opto devices has individual HF decoupling. .

All the inguard control signals except PSUEN are powered from the
Sense Assembly +15V_8 supply for relays. PSUEN is destined for the

SMPS, so it is tied to the SMPS +15V_2 to avoid circulating currents,

which could otherwise pass through the main sense resistor. The inguard

status signals are powered from the +15V_3 route, so their opto LEDs

(U210, U211) are also referred to the £15V_3 supply.
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9.4.5 Front Panel LED Signals
(Circuit Diagram DC400788 sheet 2, page 10.1-7)

Eight status indicator LEDs are located on the Front Panel. Two are fitied
into the ON/OFF keys, the remaining six are positioned together in the
upper right-hand group. The operation of the LEDs, under the control of
their driving signals, is described below.

LED Supplies

The common cathode of the red/green Psu indicator D111 is taken to the
0V_RAW_OG line, which is the common output from the brid gerectifier
WO001 on the Front Panel. This is the rectifier used to drive the Sense PCB
+5V main digital supply regulator, so the OV_RAW_OG line is tied to the
Common star-point for that supply, from which the Psu LED signals are
driven. Each of these signals is true (to light its LED) when high; they
cannot both be lit at the same time.

All other LED anodes are connected directly to the Sense PCB +5V_5
supply line, via J9-20 on the Sense PCB and J31-20 on the Front Panel.
Their cathodes are driven by signals, derived from the Sense PCB digital
circuitry, which are true (to light the LEDs) when low.

ON Key LED
This is lit only after all the stages of the Output On sequence have been
completed, that is in either S5 or RS state.

OFF Key LED
This is lit only in stages R1, R2, S1 and S2 of the Output On sequence.

N.B. Toavoid anambiguous indication to the user, the transitory states
R3, R4, S3 and S4 ensure that both ON and OFF LEDs are not lit.

Solo LED
This is lit only when the sequencer U206 has activated Solo mode, i.e is
in one of the five states S1 to S5.

The ON and OFF key LEDs and the SOLO LED are driven, directly via
isolating diodes, by outputs ONLED_L, OFFLED_L and SOLOLED L
respectively from the Sequencer U206 in the Sense PCB.

Overtemp LED

This is lit by the TEMPLED_L signal being true (low). TEMPLED L
originates at a thermistor, attached to the heatsink for the power stages,
in the Qutput PCB (Circuit Diagram DC400789, page 10.1-15). One end
of the thermistor is connected to +15V_3, and the other (signal RT1) to
the inverting input of the Temperature Sense comparator U301-2(Circuit
Diagram DC400788 sheet 3, page 10.1-9). At normal heatsink
temperatures the high thermistor resistance in series with R337 holds
RT1 at alow enough voltage to ensure that U301-1 open-collector output
is pulled high by R339. As the temperature rises above normal, the
negative thermal coefficient of the thermistor reduces the thermistor
resistance so that RT1 voltage rises above the reference, pulling U301-
1 low. This is signal OVERTEMP, which is true when low.

OVERTEMP is inverted by the open-collector buffer U318-7/10,
becoming OVTP_H at the input of the opto-isolator U210-3. Atnormal
temperatures the opto LED is conducting (OVTP_H low) and the
transistor collector output at U210-6 is low; but when a high heatsink
temperature sends OVTP_H high, the LED cuts off and so does the
transistor, sending U210-6 high. This signal is transferred via TP215 and
buffer U203 to U204-3, where it is combined with other signals to affect
the On/Off sequence.

The outguard OVTP_H signal is also passed to the external bus interface
at U111-10 for transmission to any controlling 4700, and to the LED
Driver at U208-2. The signal is inverted at U208-15 as TEMPLED L,
which energizes the Overtemp LED on the Front Panel by pulling its
cathode low.

(Overdrive LED See overleaf)
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Overdrive LED

This is lit by the OVDRLED_L signal being true (low), indicating that the
Input Reference Voltage to the 4600 is too large (>112.25V1).
OVDRLED_L originates as the voltage output Vin of the main
differential amplifier (gain = 0.7), at TP414 (Sheet 4). This voltage is
passed to the inverting buffer (gain = 0.3) at U314-6 (Sheet 3).

Overdrive Comparator

The buffered signal is applied to a window comparator with hysteresis at
U303-4/7 (whose +2.45V reference D303/D305 is shared with the
Overload comparator). If the buffer output is between $2.45V, both
comparator open-collector outputs at 303-1/2 are pulled high at inverter
U304-1/2 by R322. Butif the buffered voltage (DC or peak AC) is outside
this window, one of the comparator outputs and the inverter input U304-
1/2 will be pulled low.

Single Pulse Detection (with Glitch Rejection)

The inverted comparator output at U304-3 is applied to two delay
monostables at U305-12 (15ms) and U305-4 (90ms). Itis also applied to
D308, part of a diode OR gate with D304 (but used in negative logic as
an AND function). With no overdrive, the U304-3 is low at ov_3
potential. This pulls TP306 low via D308, and the mono output U305-
9 is open-collector.

Any overdrive output from the comparators will appear at U304-3 as a
+15V pulse (AC), or the positive-going edge of a +15V DC level. This
signal releases diode D308 so TP306 can rise. But the pulse is also
applied to U305-12, which when triggered generates a 15ms negative-
going pulse at U305-9. This takes over to pull TP306 low after a 220ns
positive ‘pip’ at TP306, due to propagation time in U305. The pip
amplitude is reduced by absorption in C312 and U304-6/8 remain below
threshold level.

If the positive output pulse from the invertor at U304-3 is less than 15ms,
then it will return to low before the mono times out and TP306 willremain
low. Butif it persists until after the mono has timed out, then both diodes
will be cut off, and TP306 will be pulled high by R324. Thus TP306 is
set high only if the comparators respond to an overdrive which persists
for more than 15ms. This is illustrated in the waveforms of Fig. 9.4.5.2.

AC Overdrive Detection

The circuit described above cannot detect overdrives for AC of higher
frequencies, as the comparator pulses will be short enough to be rejected
as glitches; so the inverted comparator output is applied to a second
mono. Any positive pulses applied to U305-4 will cause anegative-going
output pulse from U305-7 of 90ms duration (the lowest frequency on AC
is 10Hz). This is buffered by Q303 which charges C319 via R336 until
U305 is triggered. Transistor Q314 drains constant current from C319 so
repetitive overloads reduce the voltage on C319, which is applied to
comparator U312.

For low frequencies, Q3 14 collector voltage has time to recover between
successive comparator output pulses. No pulses cause the input to
comparator U312-11 1o fall below its +4.7V reference on U312-10, and
U312-13 voltage remains low.

At higher frequencies, Q314 collector voltage is not able to recover in
time for the next pulse, so this second pulse drives U312-11 below its
reference threshold. U312-13 open-collector output and the NOR-gate
input U304-9 are pulled up to +15V by R390.

The input is always corrected to the Overdrive detector, even when the
output is off.

94-10

Detector Output Gating

Under no overdrive conditions TP306 and U312-13 are at Common 0V_3
potential. Thus the NOR- gate output at U304-10 is at +15V. Providing
the output mono U306-6 has timed out, U304-5/6 are also at 0V_3 and
U304-4 is also at +15V. Both diodes D333/334 are cut off and the
OVERDRIVE_L signal into buffer-inverter U318-4 is pulled to +15V by
R388. Thus OVDR_H at U318-13 is low (false).

DC and AC overdrives result in +15V pulses at TP306 or U312-13.
U304-10 goes low, triggering the output mono at U306-5 to generate a
160ms, +15V pulse. So both NOR-gate outputs are set to 0V_3. The
OVERDRIVE_L signal is true, and must remain true until at least the
160ms mono times out. Thus whenever a real (non-glitch) overdrive is
detected, the OVDR_H signal is held true (high) for at least 160ms.

Fig. 9.4.5 3 illustrates this AC case.

Overioad LED

This is lit by the OVLDLED_L signal being true (low). OVLDLED_L
originates as the voltage developed across the 4600 outputload, due to the
output current flowing init. This voltage is picked off the instrument side
of the output relay, and passed into the Sense PCB at J12-3 (Circuit
Diagram DC400788 Sheet 4, page 10.1-11). At the “Hi’ side of the
internal load resistor R437, the signal SENSE_OUT goes to the non-
inverting buffers at U302-3 (Sheet 3 ).

Overload Comparator

The buffered signal (buffer gain 0.66 by R330/R335) is applied to a
window comparator at U303-9/10 (whose +2.45V reference Q303/Q305
is shared with the Overdrive comparator). If the buffered output is
between +2.45V, both comparator open-collector outputs U303-13/14
are pulled high at NOR-gate U313-6 by R344/R350. Butif the buffered
voltage (DC or peak AC) is outside this window, one of the comparator
outputs and the NOR-gate input U313-6 will be pulled low.

Overload Detector Inhibit

The other NOR-gate input at U313-5 is controlled by the OVLD_INH_L
signal which is true only during the On/Off sequence states R1, R2, §1
and S2, when OPON is false. When it is true, U313-1/2 are low, U315-
5 is held high and U313 4 is held low. So no low-going pulses from the
comparator will be able to affect the NOR-gate output. In the other On/
Off sequence states, the inhibit is removed.

Remainder of Overload Detector

The descriptions for the Overdrive Detector apply equally to the
Overload Detector, as the Glitch Rejection, AC Overload Detection and
Qutput Gating circuits are virtually identical.
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Psu LED

This is the only two-colour LED on the Front Panel. Itlights green for
user-confidence when the signal PSUOKLED_H is true (high), but this
is merely an inversion of the PSUFLLED_H signal which lights the Psu
LED red if there is a fault in the Switch Mode Power Supply.

There are two signals each of which can set PSUFLLED_H true:
+  The PSUFL signal when true;
+  The OVPWR signal when true.

PSUFL

This is a composite signal which is ORed from three other signals:

« SMPS_FAIL_L is true only when an overvoltage or
undervoltage has been detected in the SMPS AND the PSUEN
signal is true (i.e. does not go true if the SMPS is powered down).
This signal is derived in the SMPS Control PCB at the collector
of Q10, which is at +15V_2 when the SMPS is operating
normally (refer to Circuit Diagram DC400791, page 10.1-19),
and is passed through the SMPS Main PCB to the Sense PCB at
J4C-1, and to MOSFET Q311 gate.

When false, SMPS_FAIL_L at +15V_2 turns Q311 on, lighting
the internal confidence LED D326 and providing a low input to
NOR-gate U319-8.

When true, SMPS_FAIL_L at 0V _2 turns Q311 off, extinguish-
ing LED D326 and providing a high input to NOR-gate U319-8.

«  PSUFAIL_2istrue when the 15V_2 supply on the SMPS Control
PCB has failed. Itis sensed by Q9 in the SMPS Control PCB,
which conducts when the 15V _2 supply is operating normally, so
PSUFAIL_2 is false at -15V_2. Failure of the supply turns Q9
off, so PSUFAIL_2rises to 0V_2 (true). It is transferred via the
SMPS Main PCB to the Sense PCB at J4C-2, and to Q310 gate.

When false, PSUFAIL_2 at -15V_2 tums FET Q310 off, setting
U318-2 to +15V_3. U318-15 is pulled down to 0V _3, lighting
the intemnal LED D330 and providing a low input to NOR-gate
U319-2.

When true, PSUFAIL_2 at 0V_2 wrns Q310 on setting U318-2
to 0V_3. The inverter-driver is open-collector allowing R386 to
pull U318-15 to 0V_3, extinguishing LED D330 and providing
a high input to NOR-gate U319-2.

«  PSUFAIL_3 is true when the 15V_3 supply on the Sense PCB
has failed. Itis sensed by Q309, which conducts when the supply
is operating normally, so PSUFAIL_3 on U318-1 is high at
+15V_3. U318-16 is pulled down to 0V_3, lighting the internal
confidence LED D329 and providing a low input to NOR-gate |
U319-1.

When the supply fails, Q309 is umed off, so PSUFAIL_3 true
sets U318-1 to -15V_3. The inverter-driver is open-collector
allowing R383 to pull U318-16 to +15V_3, extinguishing LED
D329 and providing a high input to NOR-gate U319-1.

When the three power supplies are operating normally, the three inputs
to NOR-gate U319 are low. Its output at U319-9 and U318-3 is high, so
PSUFL_H at U318-14 is low (false).

When any one of the three supplies fails, one input to U319 goes low and
PSUFL_H goes true (high).

PSUFL_H is transferred out of guard via non-inverting opto-coupler
U210-277, buffered by U203-6/14, and diode ORed by D205/D206 with
OVPWR_H.
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OVPWR

This originates as signal PWR_SIG in the SMPS Main PCB (refer to
Circuit Diagram DC400790, page 10.1-17). Transformer T3 forms part
of the SMPS resonant tank circuit, and its secondary voltage is a measure
of the current flowing in the tank. This voltage is full-wave rectified by
D9/D10 and smoothed to become the PWR _SIG signal. Because the tank
circuit operates at a constant voltage, and because the transformer
secondary voltage represents tank current; PWR_SIG is a measure of
current which only needs scaling to represent power.

The significant point of interest is the point at which the power in the tank
(and hence in the 4600 current output circuitry) becomes excessive. So
the scaling required for PWR_SIG at this point can, and is, performed by
acomparator. PWR_SIG is transferred to the Sense PCB at J4A-3. (The
raw secondary voltage is also transferred to the Sense PCB at J4A-2 to
give a safe test point - TP301 - for viewing the tank current waveform
using an oscilloscope.)

The comparator U315 is powered from +5V _5 and 0V_35, the latter being
connected to case ground, as is the center-tap of the tank current monitor
transformer in the SMPS PCB. PWR_SIG is scaled by divider R302/
R303 and applied to the comparator U315-3 to be compared with the
2.45V reference D301. Under normal operation U315-3 is less positive
than U315-2, so the comparator output at U315-1 is at OV_5 and
OVPWR_H is false. Once the reference voltage is exceeded by increased
tank power; the output starts to rise and positive feedback via R303
reinforces the rise so that the output rapidly switches to 5V_5, so
OVPWR_H goes true.

Generation of PSUFLLED and PSUOKLED Signals
Asmentioned earlier, OVPWR_H is ORed with PSUFL_H by D205/206.
The ORed signal is inverted by U208-6/11, and applied to the sequence
controller U204-4. The result of either PSUFL_H or OVPWR_H going
true is that CK_LTPSUFL_H goes true unless the reset mode is operative
(refer to the transfer function diagrams for U204, in Appendix [ to this
section).

The output CK_LTPSUFL_H is fed out of U204 at pin 14. (Note that it
is also fed back internally to construct other U204 logic outputs.) It is
passed to the interface register U111-6 for transmission as status data to
any controlling 4700, over the external digital bus. In the 4600, it is
passed through AND-gates U207-2/3/4/6 (unless Test mode is selected)
to LED Driver U208-1, where it is inverted at U208-16. Q202 buffer
inverts it again to become PSFLLED_H, which s transferred to the Front
Panel PCB.

The output on U208-16 is passed through another driver stage of U208,
emerging inverted at U208-10. This output is again inverted by Q203 to
become the PSUOKLED_H signal.

Green/Red Psu LED States

At the Front Panel PCB, PSUFLLED_H is fed to the red anode of Psu
LED D111, whereas PSUOKLED_H drives the green anode. Under
normal operation, PSUOKLED_H is high and PSUFLLED_H is low
(even if the SMPS is not powered up) so only the green Psu LED is lit;
but when an overpower occurs or one of the three power supplies fails,
then the two signal states are reversed and only the red Psu LED is lit.
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Test LED

The Test LED is provided for Slave mode, to indicate that the slaving
4700 has entered Test mode, and that any other 4600 LED indications are
part of the 4700 test.

4700 Test Sequence
The 4700 Self Test is composed of four stages, and the 4600 is tested as
a supplement to stages 3 and 4:

1. Hardware Test
Immediately after the Test key is pressed, followed by the Reset
key, the 4700 program tests its hardware. No test of the 4600
hardware is performed, but if the 4600 output is On, it is
sequenced Offtostate R1. Consequently the Psu LED is lit green.
The Test LED is lit, and remains lit throughout the test sequence.

2. Display Test
Thedisplay testitself does not affect the 4600. But oncompletion
of this test the 4600 LEDs are lit, then extinguished, in the
following sequence: Overtemp, Overload, Overdrive and Solo.
The Psu LED is cycled from green to red to green.

3. Key LED Test
Each 4700 key LED is lit in turn, followed by the 4600 ON key
LED and OFF key LED.

4. Key Test
After the Key LED test is completed, the 4700 MODE/
FREQUENCY display shows a double offset ‘0, to indicate that
the Key Test stage is enabled. The 4600 ON and OFF keys are
also available for testing in this mode. When either key is
pressed, its LED lights and the previous LED is extinguished.

Implementation in the 4600

As soon as the 4700 Test key is pressed, the 4700 requests Test mode in
the 4600 via the external digital bus, by setting SELBIT false and ONBIT
true. (For normal operation this is an invalid command.)

In the Sense PCB, the SELBIT and ONBIT states are passed via the
internal AD bus to the Control Latch U108 (Circuit Diagram DC 400788
sheet 1, page 10.1-5). For the Test sequence, U108 output sets both
U107-9 and U107-10 high. The NAND gate output at U107-8 is set low;
this is the “TESTEN_L" signal, which places the 4600 into Test mode.

TESTEN_L is clocked into U206 by U205 (Sheet 2). The effect of
CK_TESTEN_L when true is to prevent U206 from supplying the
OFFLED_L, ONLED_L and SOLOLED_L signals to drive the
corresponding front panel LEDs. It also drives U203-1 via U207-11 so
that the front panel warning LEDS will not be lit. Thus the Psu LED is
green, even if there had been a power failure. U207-11 is passed via
U208-5/12 as TESTLED_L true, to light the Test LED.

LED Test

After testing its own LEDs in stage 3 of the test sequence, the 4700 cycles
the signals TEST1_H, TEST2_H and TEST3_H via the external digital
bus, to test the 4600 LEDs. The 4600 internal AD bus versions of these
signals are latched in the Control Latch U108, and passed to a decoder
U209. CK_TESTEN_L at U209-2/14 enables U209 decoded outputs,
which are cycled by its inputs to light each LED in turn. Diodes D202,
D203 and D204 isolate each U209 low (driven) output from the
corresponding open-collector outputs of the sequencer U206.

The Psu LED, which is normally green, will turn red when its code is on
the decoder inputs. The unconnected output U209-7 position is encoded
by the 4700 for ‘no LEDs’, so for this decode just the Test LED and the
Psu green LED are lit.

Key Test

At the end of the LED test, when the double offset ‘0’ is on the 4700
MODE/FREQUENCY display, the states of the 4600 ON and OFF keys
are returned to the 4700 via the external digital bus.

ThesignalsOFFKEY_H and ONKEY _H are passed from the Front Panel
to the Sense PCB at J9-18 and J9-19, and read back onto the internal AD
bus at U110. When either of the keys is pressed, and the corresponding
state change is read by the 4700 in Test mode, it sends the appropriate
code back to the 4600 to light the pressed key’s LED. To the user, the two
4600 keys appear to behave in the same way as do other keys on the 4700.

End of Test

When the 4700 Test or Zero key is pressed, the 4700 addresses the
Control Latch U108, and removes the latched TESTEN code from its
output. The 4600 reverts to On/Off Sequence state R1, and awaits further
programming from the 4700.
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9.5 POWER SUPPLIES

9.5.1 Introduction

The Switch Mode Power Supply is described in Section 9.3, so no other
description is given here.

Themaininguard 15V supply and main outguard +5V supply have their
rectifiers and reservoir capacitors situated on the Front Panel PCB
(Circuit Diagram DC400792, Page 10.1-21), next to the Mains
Transformer, whose stub locates into a hole in the Front Panel PCB,

9.5.2 Line Power Distribution
Circuit Diagram DC400786 Sheet 2, Page 10.1-3 shows the main
distribution of the 4600 power supplies.

Mains Input Module

(Assembly Drawing DA400856, Page 10.2-15)

This module is located on the left of the rear panel, (looking from behind
the 4600). Itis fitted with a voltage selector panel for use with the Mains
Transformer, and a line fuse. Details of changing the line input voltage
selection, and the required values of the fuse for different selections, are
givenin Section2 - Installation. The module does not contain a filter, as
a special input filter is fitted in the SMPS rectifier input, and the main
supplies are input-filtered by the Mains Transformer. Connections to the
module inside the 4600 are shown on the Assembly Diagram.

Local Ground Connection

It is essential to connect the local ground to the input cable (refer to
Section 2). A sleeved ‘earth’ braid connects the incoming local ground
to the instrument chassis. For other intemal ground connections, see
Circuit Diagram DC400786 Sheet 2, Page 10.1-3.

Power Switch

The line ‘Live’ is passed through the input module fuse, and both ‘Live’
and *Neutral’ are connected orisolated as a pair by the double-pole Power
switchon the Front Panel. After switching, the line pair branches into two
on the Front Panel PCB, both ‘Live’ lines being fused: one (P_LIVE and
P_NEUT) passing back to the Input Module Voltage Selector PCB; the
other (MAINS_L and MAINS_N) going to the SMPS Main PCB to drive
the SMPS high-voltage rectifier. The automatic Line Voltage Detector
for the SMPS is located on the Front Panel PCB to sense the inputvoltage
level (refer to Section 9.3.2 on Page 9.3-2).

Mains (Line) Transformer

The primaries of the transformer are selected by the orientation of the
Voliage Selector PCB in its external slot in the Input Module (refer to
Section 2 and Distribution Diagram DC400786 Sheet 2 Pa ge 10.1-3 for
details). Transformer secondary windings are isolated by guard and
ground electrostatic screens.

Three outputs are provided: 8V AC to drive the main outguard +5VDC
supply rectifier on the Front Panel PCB; 18V-0V-18V for the main
inguard +15VDC supply rectifier (also on the Front Panel PCB); and
18V-0V-18V for the inguard +15V SMPS control supply (located on the
SMPS Control PCB).

9.5.3 Outguard Power Supplies

Main +5V Digital Power Supply

The 8V-0V AC output of the mains transformer is rectified by full-wave
bridge D105 on the Front Panel PCB and passed to the Sense PCB, where
the positive line is fused by F501 and regulated by U501 as +5V_REG.
This supply is distributed to the opto-isolator outguard circuits as +5V_7,
and to the main digital circuits and Overpower Detector as +5 V_5; each
having their own related commons. The regulator U501 has a power
failure sensing output which s used in the instrumentreset circuitry (refer
to Section 94.3 on Page 9.44).

The +5V_5ispassed to the Front Panel PCB as FP_+5V (o supplyall LED
cathodes except the green/red Psu LED. It also provides the supply for
the ON and OFF keys, and the Line Voltage Selector MOS FET/relay
RL101 circuit.

The 10V rectified unregulated line of this supply is used on the Front
Panel PCB to power the Line Voltage Detector circuit( referto Sect.9.3.2
on Page 9.3-2). The green/red Psu indicator LED cathodes are taken to
the 0V_RAW_OG common line on the Front Panel PCB.

9.5.4 Inguard Power Supplies

Main +15V Analog Power Supply

The 18V-0V-18V AC output of the mains transformer is rectified by the
full-wave bridge rectifier D104 on the Front Panel PCB and transferred
as +30V/0V/-30V_RAW_IG to the Sense PCB, where both positive and
negative lines are fused by F502 and F503. Both lines are regulated
(U502/U503) to +15V_REG and -15V_REG. This supply is distributed
to the opto-isolator inguard circuits, the relay driver and relays as
+15V_8, and to the Detector circuits and thermistor as +15V_5; each
having their own related commons.

The main supply to the Sense circuits has a separale star-point system
ST2/ST3/ST4, with decoupling HF chokes inserted in the +15V lines.
The +15V_1 supply is distributed to the sense circuits from these star-
points, with ST3 being used as a mecca.

Part of the Sense Amplifier is powered from a +6.8V supply, which has
been further zener-regulated and smoothed from ST2/ST4 as +6V8_1.

+15V SMPS Control Supply

The 18V-0V-18V AC output of the mains transformer is rectified by full-
wave bridge D12 on the SMPS Control PCB and fused by F1 and F2. Both
lines are regulated (M8/M9) to +15V_2 and -15V_2. This supply is
distributed to the SMPS control circuits, and passed to the SMPS Main
PCB where each line is decoupled before being transferred to the Sense
PCB as £15V_OP. One of the inguard opto-coupler outputs (PSUEN) is
also powered by +15V_2 to eliminate circulating currents.

In the Sense PCB the £15V_OP supply is used to power the Autobias
sensors; itis also transferred to the Output PCB to supply the Input Buffer
and the Autobias constant-current source.

95-1



4600 User's Handbook - Section 9 - Appendix 1

GALs U105, U204 and U206 - Transfer Functions Appendix 1 16

4600 User's Handbook
Scction 9
. p
U105 Decoder - Address and Command Decodes
1 = High; @ = Low; x=10r@ U105 pin numbers shown in italics
Address Decodes
A4 A3 A2 A1 A0 AHDL WRR RDL POR L CK BUSON L Decode Chip(s)
(9) (8) (7) (6) (5 (2) (4) (3) (11) (1) Address Name Selected
© @ © O 1 6] @ 1 1 X WO1_L (15) U108/U109
o O @ Q 0] Q 1 (%] 1 X ROD L (14) U106
2 @ © © 1 %} 1 %} 1 X RO1_L (16) U110
@ o o 1 0 %) 1 %) 1 X R@2_L (17) U111
@ o 1 1 o} 1 %) 1 M RO3_L (18) ut12
Command Decodes
A4 A3 A2 A1 AC AHDL WRR RDL PORL CK BUSON L Decode
(9) (8) (7) (6) (5) (@ (4) (3) (11) (1) Group Name
X X X X X X X X (%] X Power On
X X X X % 1 %] 1 X X Latch Address into U104
o © [} (6] 1 (%] o 1 1 X Write Data to Address W@ 1
2 O (%] X X (G} 1 (6] 1 X Send Read Data to Interface
X X X X X 1 1 1 1 X Deselected, No Read or Write
X X X X X 1 %] (%] 1 %) Encoded Reset
Command Decodes - Grouped Outputs
Decode LTAD R SDATAH RSTL W@ L RO L RO1L RO2 | RO3 L
Group Name (12) (13) (19) (15) (14) (16) (17) (18)
Power On X %) %] 1 1 1 1 1
Latch Address into U104 (%] (%] 1 1 1 1 1 1
Write Data to Address W1 1 @ 1 Q@ 1 1 1 1
Send Read Data to Interface 1 1 1 1 X X X X
Deselected, No Read or Write 1 a 1 1 1 1 1 1
Encoded Reset 1 %] %) 1 1 1 1 1
.

9-Al-1




4600 User's Handbook - Section 9 - Appendix 1

(
U204 Clocked Transfer Functions - Logic Diagrams
({Internally Connected)
CK_RST_L (Pin9
D Q O (Pin 14) CK_LTPSUFL_H

PSUFL_L (Pin4)
CLK_R (Pin 1) © —p CLK

a —

——0 CK_LTPSUFL_H (Pin 14 - Intarnal Connection)
OVTP_H (Pin 3)
——o0(Pin 16) CK_LTPSU_TP_H

CK_RST_L (Pin9) o b A ORI RRSSRERS
CLK_R (Pin1) © CLK

6 —

BUSON_L (Pin6) O—— D Q —O Pin17) CK_BUSON_L
CLK_R (Pin 1) O——p CLK
a Y—
SELBIT_L (Pin 7)
CK_LTPSUFL_H (pin19) 0————
OVTP_H (Pin 3) —1P Q=
CLK_R (Pin1) © CLK
Q o (Pin 15 CK_SELNPSUNTP_L
L
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~
U204 Combination Transfer Functions - Logic Diagrams
STROVLD_H (Pin5)
OVDR_H (Pin2) O
O (Pin13) O D
CKRST L (Pin9) O Fatg) OVDREH
Internal Connections
- X
(Pin 14) CK_LTPSUFL_H
——0 (Pin 13) OVDRLD_H
KOFF_H (Pin8) O
OVTP_H (Pin 3) —o0 (Pin 199 CLR_LTKEY_L
CK_RST L (Pin% O——
Internai Connection
© (Pin 17) CK_BUSON_L
Internal Conneclions
(Pin 14) CK_LTPSUFL_H
(Pin 13 OVDRLD_H
OVTP_H (Pin 3)
(Pin 12 CLR_ON_L
CK_RST_L (Pin9) O—
Internal Connection
———o0 (Pin 17) CK_BUSON_L
Internal Connection
(Pin 17) CK_BUSON_L
CK_RST L (Pin 9) Phis BLRLGIRL.L
»,
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Output On and Off Sequence Tables

Slave
Activation
U206 Qutput Previous Conditional states referred to U206 input Resulting U206 Output States after U206 clock
State to be Established at the time U206 is clocked SOLO SOLOLED PSUEN  OPON OoPOC IPON OFF ON
Entered State (197 {127} {18%) {(17°} (16°) {15 {14%} [13°}
R1 Power On remen
Any Other state CK_RST (9°) true F F F F F F T F
Solo S1 or S2 CK_BUSON (2} true
R2 R1 CK_BUSON [2*] true and CK_(SELBIT true and
LTPSUFL false and OVTP false) {4°} true F F T F F F T F
R3 R2 CK_ONBIT {7} true and CK_PODLY (5} false and
CK_(SELBIT true and LTPSUFL false and
OVTP false) [4°] true F F T T F F F F
R4 R3 CK_ONBIT {7} true F F T T T F F F
R5 R4 CK_ONBIT {7} true F F T T T T F T
De-activation
U206 Output Previous Conditional states referred to U206 input Resulting U206 Output States after U206 clock
State to be Established at the time U206 is clocked SOLO SOLOLED PSUEN OPON OPOC IPON OFF ON
Entered State {19°) {12') {18°) (17 {16°) {15%) (14%) (137
R5 - (State achieved during activation) F F T T T T F T
R4 R5 CK_ONBIT {7} false F F T T T E E F
R3 R4 CK_ONBIT (77} false F F T T F F F F
R2 R3 CK_ONBIT (7'} false F F T F F F T F
R1 R2 CK_(SELBIT true and LTPSUFL false and
OVTP false) {4°} false F F F F F F T F

Notes:

Input TESTEN_L turns off SOLOLED_L, OFF_L and ON_L so that they are driven by LED test.

*  Sequencer U206 pin numbers in curly braces.
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Solo
Activation
U206 Output Previous Conditional states referred to U206 input Resulting U206 Output States after U206 clock
State to be Established at the time U206 is clocked SOLO SOLOLED PSUEN OPON OPOC IPON OFF ON
Entered State (19%) {12%} [18%) (17°} {167} {15%) {14%) {13°)
S1 Remote R1 CK_BUSON (2} false and
CK_(LTPSUFL false and OVTP false) (3" false T T F F E E T F
S2 Remote R1 or CK_BUSON [2*} false and y
Solo S1 CK_(LTPSUFL false and OVTP false) (3°) true I T T F F F T =
S3 S2 CK_BUSON (2*} false and !
CK_(LTPSUFL false and OVTP false) (3*} true and
CK_LTKEY {6*) true and CK_PODLY (5'] false T T T T F F F F
S4 S3 CK_LTKEY (6} true T T I T T F F F
S5 s4 CK_LTKEY (8] true by T T T T T F 7
De-activation
U206 Output Previous Conditional states referred to U206 input Resulting U206 Output States ah,lef U206 clock
State to be Established al the time U206 is clocked SOLO SOLOLED PSUEN OPON OF\iOC IPON OFF ON
Entered State [19°} {127%) {18%) [17%) {1§"] {15%) {147} {13%}
S5 e (State achieved during activation) T o I T T hE F T
sS4 S5 CK_LTKEY (6] false T T T T T F F F
S3 sS4 CK_LTKEY (6*) false T T T T F F F F
S2 S3 CK_LTKEY (6') false T T b F F F i 3 F
S1 S2 CK_(LTPSUFL false and OVTP false) (3°) false T T F F F F i F
Notes:

Input TESTEN_L turns off SOLOLED_L, OFF_L and ON_L so that they are driven by LED test.

Sequencer U206 pin numbers in curly braces.
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10.2 Assembly Diagrams and Parts Lists
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TOP COVER ASSY

{l 1 1l
E@[ooj(rm ) DJL
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BOTTOM COVER ASSY. (4007195

(ewwsn  =gEES
3d( o) C@ @

= =

FINISHED VIEW ON

FRONT _OF INSTRUMENT

NOTE - THE FOLLOWING (TEMS ARE T BE INCLUDED IN THE ACCESSORY
WALLET IN THE FRONT OF TWE HANDBOOK
PART N*| DESCRIPTON |STY
GIOIO1 | Zma AJF HEX KEY 1
G300 |2-5mm AIF HEX KEY 1
220207 |25A 32 mm FUSE 1




DATRON INSTRUMENTS LT) PARTS LIST 22-Feb-89 DESC: ASSY'FINISHED INSTRUMENT 4600 DRG NO: LP400785-i REY 1 PAGE HO: 1

ErEwsczanEEas z=ssrssae sms======= ==s====== EEs=smrssm:SSSEsssssssSSSSSSSSSss=SS  SooSSsssisssssss=S=s 2 sSossEEEs o sssssrEssEsE

DESIG PART NO DESCRIPTION PRINC MARUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
400364-2 HANDLE ASSY DATRON SEE DRG EA 2
400786-1 ASSY INSTRUMENT 4600 DATRON SEE DRG EA 1
400794-1 ASSY COVER TOP 4600 DATRON SEE DRG EA 1
400795-1 ASSY COVER BOTTOM 4600 DATRON SEE DRG EA 1
420098 LABEL SERIAL/ASSY No. RS 554-793 EA 1
420110-1 RATING LABEL SEE DRG EA 1
440063-1 KIT RACK MTG 1061 DATRON SEE DRG AR -
440151-1 KIT INTERCONNECTION LEAD 4600 DATRON SEE DRG AR -
440154-1 KIT QUTPUT LEAD 4600 DATRON SEE DRG AR -
440156-1 KIT 115V 60Hz 4600 DATRON SEE DRG AR -
450195-1 TILT STAND SEE DRG EA 1
450200-1 MOULDED FOOT SEE DRG EA 4
450201-2 TILT STAND PLATE SEE DRG EA 2
450224-2 FOOT PAD SEE DRG EA 4
450234-1 PACKING BOX SEE DRG EA 1
450641-1 OYERLAY 4600 SEE DRG EA 1
450542-1 MADE IN ENGLAND BADGE SEE DRG EA 1
450637-2 INSULATOR 4600 SEE DRG EA 1
450732-1 INSULATION BOTTOM 4600 SEE DRG EA 1
450734-1 INSULATION BACK 4600 SEE DRG EA 1
611005 SCREW M3 X 12 POZIPAN SZP EA 8
611038 SCREW M4 X 12 SKT CSK 55 BLK IONIC EA B
611039 SCREW M4 X 6 SKT GRUB HTSBZP EA 4
613005 WASHER M3 INT SHAKEPROOF EA B
617013 RIVET POP 2.4 DOMED HD GEORGE TUCKER EYELET TAP/D/33/BH EA 2
630101 2.0mm NEX KEY UNBRAKO 2.0mm A/F EA 1
630109 2.5mm HEX KEY UNBRAKO 2.5mm A/F EA 1
630111 FINGER CONTACT (60 STRIP) WALMORE ELECT 97-500A EA 2
630315 TAPE PVC INSULATION 38MM WIDE 3M TYPE 33 AR 1
630224 BAG ANTI STATIC PINK OK INDUSTRIES 400G (445X571X610) EA 1
B850243-1 HANDBOOK USERS 4600 SEE DRG EA 1
900001 ADHESIVE CYANOCRYLATE AVDEL AVDELBOND 2 AR 1
920012 MAINS LEAD/CONN BELLING LEE L/949 EA 1
920209 FUSE 2.5A 32mm QUI-B LITTLEFUSE 31202.5 EA 1

End
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S.M. POWER SUPPLY ASSY
® -

@B,
@ (AD0B5GC) REAR PANEL Y. T
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(CRED

ENSURE TRANSFORMER STUB LOCATES HOLE

/ IN FRONT PANEL PCB.

(®) Lusioe PaneL Asar

@

SENSE BOARD ASSY

FRONT PANEL ASSY.(10)

D =D

o

M3 SHAKE PROOF WASHERS € M3
FULL NUTS BEHIND THESE PLATES
TO HOLD FRONT PANEL .
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% — SOLDERED CONNECTION.

12 WAY CONNECTOR WITH TWIN LEADS
FaomM SM. POWER SUFPLY .

FOR COMNECTION OF CABLES TO THIS EOARD
SEE DRG DA40TBL SHTS.
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SENSE BOARD

SHOMN ON

e il AL |
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1 NUMES 2

QUTPUT BOARD

4600
datron

INSTRUMENTS

3
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(G13022 %
FOWER INPUT UNIT. [
e = = .
615002
=z
e Z SECURE 3 WIRES £ FOMER
INPUT UNIT EARTH BRAID.
VIEN ON BASE OF INSTRUMENT 60 FIT SOLDER TAGS AS SHOWNN
(SHOWING CONNECTION CF CABLES BUS-BARS €TC) F‘?@)
HEAT SHRWK SLEEVE
INSTRUMENT ASSEMBLY

-
(#5708, - / 0
NEARDIDE € FARSIDE,
FIT THESE COVERS AFTER
CONNECTING CABLES A3 BEND
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[ ] Q
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/'
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DEEC: ASSY INSTRUMENT 460y DRG NG: LP400786

DATRCN TJdSTRUMENTS LTD PARTS LIST

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
400686-1 ASSY SAFETY TERMINAL BLK SEE DRG EA 1
400687-1 ASSY SAFETY TERMINAL RED SEE DRG EA 1
400691-1 ASSY SAFETY TERMINAL GRN. SEE DRG EA 1
400787-1 ASSY MAINS TRANS 4600 DATRON SEE DRG EA 1
400788-1 ASSY PCB SENSE 4600 DATRON SEE DRG EA 1
400789-1 ASSY PCB QUTPUT 4600 DATRON SEE DRG EA 1
400790-1 ASSY PCB SMPS MAIN 4600 DATRON SEE DRG EA 1
400792-1 ASSY PCB FRONT 4600 DATRON SEE DRG EA 1
400856-1 ASSY PANEL REAR 4600 DATRON SEE DRG EA 1
400873-1 ASSY FRONT INPUT CABLE DATRON SEE DRG EA 1
450190-3 SIDE EXTRUSION SEE DRG EA 2
450621-1 SUPPORT BRKT INPUT TERM 4600 SEE DRG EA 1
450626-1 FRONT PANEL 4600 SEE DRG EA 1
450630-1 EARTH BOX SMPS 4600 SEE DRG EA 1
450633-1 AIR DEFLECTION SHIELD 4600 SEE DRG EA 1
450634-1 SMPS HEATSINK SEE DRG EA 1
450638-1 INSULATION SIDE SEE DRG EA 1
450664-1 TRANSFORMER MTG POST 4600 SEE DRG EA 1
4506841 MAIN SUPPORT BRKT 4600 SEE DRG EA 1
450685-1 REAR BOX SUPPORT 4600 SEE DRG EA 1
450700-1 INSULATION SHEET SMPS 4600 SEE DRG EA 1
450701-1 BOX END PLATE SMPS 4600 SEE DRG EA 1
450704-1 MAINS SCREEN 4600 SEE DRG EA 2
450724-1 BUS BAR SET 4600 SEE DRG EA 1
450730-1 GASKET MAINS SWITCH 4600 SEE DRG EA 1
450731-1 GASKET FRONT PANEL SWITCH 4600 SEE DRG EA 1
450733-1 INSULATION SIDE SEE DRG BA 1
450738-1 GASKET SMPS SCREEN 4600 SEE DRG EA 1
521006 WIRE 16/.2 PYC 1KY GRN/YEL RS 359-380 AR 1
590013 STD CABLE TIE 32mm RS 543-412 EA 1
590032 SLEEVE HS. 4.8mm YLW R.S.COMPONENTS 399-518 AR 1
605051 HOUSING 4WAY MOLEX 6471 SERIES 22-01-20 EA 1
605057 CRIMP TERMINAL GD PL MOLEX 4809-GL EA 2
606028 'D' SCREW LOCK CANNON D204186-2 EA 2
611004 SCREW M3 X 6 POZIPAN SZIP EA 27
611005 SCREW M3 X 12 POZIPAN SZIP EA 3
611007 SCREW M3 X 6 POZICSK SZP EA 10
611015 SCREW M3 X 8 POZICSK SZP BN 4
6211016 SCREW M3 X B POZIPAN SZP EA 11
611017 SCRUW M3 X 16 POZIPAN SZP EA 3
611035 SCREW M3 X B POZICSK TT SZP BC EA B
611047 SCREW M5 X 12 POZICSK SZP EA 1
611068 SCREW M6 X 10 POZIPAN SZP EA 6
612054 INSERT LIGHTWEIGHT M3 PRECISION SCREW CO ROSAN M3 LIGHTWEIGHT EA 4
613005 WASHER M3 INT SHAKEPROOF EA 23

PAGE NO: 2

DATRON INSTRUMENTS LTD PARTS LIST 02-Nov-B88 DESC: ASSY INSTRUMENT 4600

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
613009 SOLDER TAG 4 BA BTP EA 3
613029 WASHER M3 WAVY 5SS EA 25
613033 WASHER M6 SZP SCHROFF 21100-104 EA 7
613035-1 WASHER LARGE M4 = SEE DRAWING EA 3
613036 WASHER M6 INT. SHAKP. - EA 6
614030 SPACER M3 CLEAR X 8 HARWIN R6363-02 EA 3
615002 NUT M3 FULL SZP EA 4
615023 NUT NYLOCK M6 EA 1
630018 GROMMET 4.0 DIA. R § COMPONENTS 543-197 EA 1
630020 CLIP CABLE 4 DIA. 3M 708 EA 4
630029 TAPE 1/4" X 1/32" DBL.SIDED M 4032 AR 1
630110 CLIP CABLE 6 DIA 3M 710 EA 2
630191 CLIP RIBBON CABLE RICHCO DFCC-2 EA 1
630269 CLIP CABLE SELF-ADHESIVE RICHCO MWSB EA 5
630313 LABEL DANGER HIGH VOLTAGE EA 4
630315 TAPE PVC INSULATION 3BMM WIDE 3M TYPE 33 AR 1
900009 LOCKING COMPOUND LOCKTITE 222 AR 1
900013 ADHESIVE CYANOCRYLATE LOCTITE 496 AR 1
920201 FAN 24V AXIAL PAPST 814 EA 1

End
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;* NOTES

| I. AFTER ASSY, CHECK THAT THE
SUSPENSION LINKS FIT INTO THE
EXTRUSION SLOTS , WITHOVT
INTERFERANCE , WHEN THE HANDLE
15 FOLDED FLAT.

(bATRON PERT Mo 5OC T3).
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INSTRUMENTS
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acel e
WIRE LENGTH = {20mm r,m“\““w
WRIE |2
G — | — -—
Brown Wl EE E
605053

NOTE.
BI-COLOUR WIRES HAVE A SLEEVE
TO IDENTIFY THEM.THIS SHOULD
BE SULID DOWN BEFORE CUTTING

OFF EXCESS WIRE.

MAINS TRANSFORMER ASSEMBLY
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400364
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S MNo. USED
PART No. MANUFACTURER PART No. Per Assy.
450195 -2 HAMDLE ;
450197 - | SUSPENSION  LINK 2
450198~ | SPRING PLATE. 1
450220 - | HANDLE SPACER 4
630093 spigoL P Vib x| Lue SPIROL Fov | ™MbhP 2
&30094- W« Y2 x1% Lowe SPIROL ¥ x 44 une 2
NOTES. T
. 9-5-78 datron e
} SEE SHEET | FOR LATEST ISSUE \ . ORARN BT TITLE
s eeste pAqD HANDLE ASSY
tco Ry N AN \\ \\ \\ \\
o ORAWING SHEET
= NN = EE 400300 | 2752
) DATRON INSTRUMENTS LTD PARTS LIST 02-Hov-88 DESC: ASSY MAINS TRANS 4600 DRG HO: LP400787-1 (1]
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
- 300031-1 TRAHSFE MAIN SEE DRG EA 1
605057 CRIMP TERMINAL GD PL MOLEX 4809-GL EA 15
605052 SOCKET PCB 0-WAY .1" MOLEX 22-01-2085 EA 1
605053 12 WAY SOCKET MOLEX EA 1
605051 HOUSING 4WAY MOLEX 6471 SERIES 22-01-20 EA 1
: 590002 SLEEVE NP 3 X 25MM BLK HELLERMAHNN H30 EA 4

End




DATRON INSTRUMENTS LTD

sms===ss=s=s==s========

PARTS LIST

DESIG PART NO DESCRIPTION

25-Oct-88

sasaszacs

450649-1
450703-1

TOP COVER 4600
EARTH SHEET 4600

End

DATRON INSTRUMENTS LTD

EosousssJussSsssssses=En

PARTS LIST

aEsssassa=®

DESIG PART NO DESCRIPTION

25-Oct-88

mmmmemm==

DESC: ASSY COYER TOP 4600 DRG NO: LP400794-1
PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY
SEE DRG EA 1
SEE DRG EA 1
DESC: ASSY COVER BOTTOM 4630 DRG HO: LP#00795-1

PRINC MANUF

MANUF PART NUMBER

CLASS UM QUANTITY

REV: 0O

CHANGES

450642-1
450703-1

BOTTOM COVER 4600
EARTH SHEET 4600

End

SEE DRG
SEE DRG

PAGE 1O: 1
PAGE, NO: 1



OVERALL CABLE LENGTH = 4G65mm OVERALL WIRE LENGTH = 465 mm

45 as 35 395 mm | | 35 ®er
STRIP Semem 5 5 W STRIP STRIP Smen HEAT- SHRINK. SLEEYE | B ITRIP
ETIN = ] s ETIN _I | Smm
(520003) | F—
RED ! /! ! 4 g| SR
BLUE 3 3 /| { =@; : ;RED
15 1 > ‘ Z| =S| ;oraNee
PO e = 3 71 21 o Sveuow
STRIP S mem =l [~
605057 o = o
512555 5 “viower

A * — [ =] - GREEN
[ L £ x| 3z
== ol . = == o|-Bwe
L1 ‘\ PR Zrep BRAID 120mm LONG
605163 SLEEVE EARTH BRAID
(605163 ) (FLL LENGTH).
Fuse (O = LNK R € 5 WITH TINNED

COPPER WIRE € SLEEVE WITH
PTFE SLEEVE .

MAINS INPUT UNIT,
\_(SEE ASSEMBLY DETAILS).

4

SET MAINGS DELECTOR p ¢
CARD To 240 VOLTS.

£ REMOVE MAKERS

VIEW ON REAR OF
MAINS INPUT UNIT.

b o

[ =
L3¥]

z -w
& " e HALF (590001 ) SLEEYE 5 E ¥ § E § s g (540002)
N ON ALL PINS. a2a g LINK N€ P WITH TINNED

o
o

-
3
I COPPER WIRE. .

CABLES AS DETAILED ABOVE

SOCKET 10 BE LOCATED
AS SHOWN BELOW .

CONTACT PLATES SECURED
AS DETAILED BELOW .

REAR PANEL

Y
DO NOT PUSH CRIMPS INTO 5!
= SOCKET UNTIL CABLE 18 by F y CIED
AN ASSEMBLED TO REAR PANEL . < CONTACT PLATE C/sK ScrEW.
@ FIXING DETAIL.

4600

REAR PANEL ASSEMBLY QSET'E: Eg—.l—-sl
Drawing No. DA400856 Sheet 1 © Datron Instruments 1988
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DATRON INSTRUMENTS LTD PARTS LIST 09-Dec-88

DRG NO: LP400BS56-1 REV: 1 PAGE NO: 1

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
400872-1 ASSY REAR INPUT CABLE DATRON SEE DRG EA 1
450643-1 AIR FILTER 4600 SEE DRG CA 1
450221-1 CONTACT PLATE 4600 SEE DRG EA 2
450627-2 PANEL REAR 4600 SEE DRG EA 1
450636-1 AIR FILTER SUPPORT 4600 SEE DRG EA 1
450705-1 OUTPUT STAGE SUPPORT BRKT 4600 SEE DRG EA 1
512000 WIRE 7/.2 PTFE 1KY BLK BSG210 TYPE C AR 1
512111 WIRE 7/.2 PTFE 1KV BRN BSG210 TYPE AR 1
512222 WIRE 7/.2 PTFE 1KV RED BSG210 TYPE C AR 1
512333 WIRE 7/.2 PTFE IKV ORANGE BSG210 TYPE C AR 1
512444 WIRE 7/.2 PTFE 1KV YEL BS5G210 TYPE C AR 1
512555 WIRE 7/.2 PTFE 1KV GRN B5G210 TYPE C AR 1
512666 WIRE 7/.2 PTFE 1KV BLU BSG210 TYPE C AR 1
512777 WIRE 7/.2 PTFE IKV VIO BSG210 TYPE C AR 1
540002 WIRE 1/.7 TINNED COPPER BS4109 225WG AR 1
540009 WIRE BRAID 1/8" TINNED CU HEAD BRAIDING LTD 12-5-0048 AR 1
560006 CABLE 2 CORE PTFE SC MH 465
590001 SLEEVE NP 1.5 X 20MM BLK HELLERMANH H15 EA 5
590003 SLEEVE HS. 6.4mm YLW. R.S.COMPONENTS 399-524 AR 1
590004 SLEEVE PTFE lmm BLK HELLERMAN FE10 AR 1
590032 SLEEVE HS. 4.8mm YLW R.5.COMPONENTS 399-518 AR 1
590075 SOLDER SLEEVE DIAM 4.8 RAYFAST CWT-5 EA 2
605052 HOUSING B WAY .1" MOLEX 6471 SERIES 22-01-20 EA 1
605053 SOCKET HOUSING 12 WAY .1"PITCH MOLEX 22-01-2125 EA ]
605057 CRIMP TERMINAL GD PL MOLEX 4809-GL EA 10
605163 SOCKET HOUSING 6 WAY .1" PITCH MOLEX 22-01-2065 EA 1
611006 SCREW M3 X 10 POZIPAN SZP EA 4
611015 SCREW M3 X 8 POZICSK SZP EA 4
611015 SCREW M3 X 8 POZIPAN SZP EA 2
613005 WASHER M3 INT SHAKEPROOF EA 6
613022 WASHER M3 SQ. SPRING BZP EA 4
920083 TERMINAL M3 RING TAKBRO w31.25-3 EA 1
520206 MAINS INPUT MODULE POTTER 7100-0001 FA 1
920209 FUSE 2.5A 32mm QUI-B LITTLEFUSE 31202.5 EA 1

End
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BEFORE TIGHTENING TERMINALS
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DATRON IHSTRUMENTS LTD PARTS LIST 23-Mar-89 DESC: ASSY

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R101 090177 RES NTWK 3K3 X B 2% BECKMAN LO9-1-R3K3 EA 6
R102 090105 RES PACK 100R X 4 2% BECKMAN LOB-3-R100 EA 2
R103 013321 RES MF 3K32 1% .12W SO0PPM HOLSWORTHY HBC A EA 6
R104 090177 RES NTWK 3K3 X 8 2% BECKMAN LO9-1-R3K3 BA -
R10S 090105 RES PACK 100R X 4 2% BECKMAN LOB-3-R100 EA -
R106 011002 RES MFP 10K0 1% .12W SOPPM HOLSWORTHY HEBC A EA 19
R107 011002 RES MF 10KO 1% .12W S0PPM HOLSWORTHY HBC A EA -
R108 011003 RES MF 100K 1% .12W SOPPM HOLSWORTHY {[[:]o A EA 11
R109 013012 RES MF 30Kl 1% .12W S0PPM HOLSWORTHY HBC A EA 4
R110 011003 RES MF 100K 1% .12W SOPPM HOLSWORTHY HeC A EA -
R111 044753 RES MF 475K 1% .12W S50PPM HOLSWORTHY HBC A EA 1
R202 019762 RES MF 97K6 1% .12W 59PPM HOLSWORTHY HBC A EA-1
R203 012003 RES ©F 200K 1% .12W SOPPM HILSWORTHY HBC A EA 3
R204 090177 RES NTWK 3K3 X 8 2% RECKMAN LO9-1-R3K3 EA -
R205 013321 RES MF 3X32 1% .12W SOPPM HOLSUORTHY HBC A EA -
R206 011053 RES MF 105K 1% .12W SOPPM HOLSWORTHY HBC A EA 1
Rz08 090131 RES PACK 10K X 4 2% BECKMAN LOB-3-R10K EA S5
R209 090131 RES PACK 10K X 4 2% BECKMAN LO8-3-R10K EA -
R210 090131 RES PACK 10K X 4 2% BECKMAN . LOB-3-R10K EA -
R211 090177 RES NTWK 3K3 X 8 2% BECKMAN LO9-1-R3K3 EA -
R212 090162 RES PACK 270R x 4 2% AB 770-83-270R EA 3
R213 050162 RES PACK 270R x 4 2% AB 770-83-270R EA -
R214 090177 RES NTWK 3K3 X 8 2% BECKMAN [09-1-R3K3 EA -
R215 013321 RES MF 3K32 1% .12W 50PPM HOLSWORTHY HBC A EA -~
R216 013321 RES MF 3K32 1% .12W 50PPM HOLSWORTHY HBC A EA -
R217 012740 RES MF 274R 1% .12W S0PPM HOLSWORTHY HBC A EA 1
R218 090162 RES PACK 270R x 4 2% AB 770-83-270R S
R219 018250 RES MF B25R 1% .12W 50PPM HOLSWORTHY HBC A EA 2
R220 018250 RES MF B25R 1% .12W S0PPM HOLSWORTHY HBC A EA -
R222 090163 RES NTWK 10K x 8 2% BECKMAN LO9-1-R10K EA 1
R223 090131 RES PACK 10K X 4 2% BECKMAN LO8-3-R10K Ea -
R225 011002 RES MF 10KO 1% .12W 50PPM HOLSWORTHY HBC A EA -
R226 012211 RES MF 2K21 1% .12W 50PPM HOLSWOR'THY [{[:1s A EA 3
R227 011301 RES MP 1K30 1% .12W 50PPM HOLSWORTHY HBC A EA 4
R228 011301 RES MF 1K30 1% .12W SOPPM HOLSWORTHY HBC A EA
R229 011301 RES MF 1K30 1% .12W S0PPM HOLSWORTHY HBC A EA
R230 011301 RES MF 1K30 1% .12W 50PPM HOLSWORTHY HBC A EA -
R231 012211 RES MF 2K21 1% .12W SOPPM HOLSWORTHY HBC A EA -
R232 000478 RES CF 4R7 5% .25W NEOHM CFR25 A EA 1
R233 011001 RES MF 1K00 1% .12W S0PPM HOLSWORTHY HBC A EA 3
R236 011500 RES MF 15CR 1% .12W 50PPM HOLSWORTHY HBC A EA 6
R237 090131 RES PACK 10K X 4 2% BECKMAN LO8-3-R10K EA -
R238 090177 RES NTWK 3K3 X 8 2% BECKMAN LO9-1-R3K3 EA -
R239 011500 "RES MF 150R 1% ,12W SOPPM HOLSWORTHY e A EA -
R240 019312 RES MF 93K1 1% .12W 50PPM HOLSWORTHY HBC A EA 1
DATRON INSTRUMENTS LTD  PARTS LIST 23-Mar-89 DESC: ASSY PCB SENSE 4600 DRG NO: LP400788-1 REV: 4
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R241 011003 RES MF 100K 1% .12W 50PPM HOLSWORTHY HBC A EA -
R301 011001 RES MF 1K0C 1% ,12W 50PPM HOLSWORTHY Hec A EA -
R302 011001 RES MF 1K00 1% .12W SOPPM HOLSWORTHY HBC A EA -
R303 013573 RES MF 357K 1% .12W S0PPM HOLSWORTHY HBC A EA 3
R305 011821 RES MF 1K82 1% .12W SOPPM HOLSWORTHY HBC A EA &
R306 011821 RES MF 1KB2 1% .12W SOPPM HOLSWORTHY HBC A EA
R307 011421 RES MF 1KB82 1% .12W S0PPM HOLSWORTHY HeC A EA -
R308 011821 RES MF 1K82 1% _12W 5GPPM HOLSWORTHY nac A EA -
RIOY 011821 RES MF 1K82 1% ,12W 50PPM HOLSWORTHY HBC A EA -
R3J10 011821 RES MF 1KB82 1% .12W SOPPM HOLSWORTHY Hec A EA -
R311 012001 RES MF 2K00 1% .12W SOPPM HOLSWORTHY HBC A EA 3
R312 012001 RES MF 2K00 1% .12W SOPPM HOLSWORTHY HEC A EA -
R313  0O000OP RES FSV EA S
R314 013651 RES MF 3K65 1% .12W SOPPM HOLSWORTHY HBC A EA 1
R315 012213 RES MF 221K 1% .12W 50PPM HOLSWORTHY HBC A EA 1
R316 011003 RES MF 100K 1% .12W SOPPM HOLSWORTHY HE8C A EA -
R3I17 011101 RES MF 1K10 1% ,12W SOPPM HOLSWORTHY HBC A EA 1
RJ18 013922 RES MF 39K2 1% .12W 50PPM HOLSWORTHY Hac A EA 2
R31% 011003 RES MF 100K 1% .12W S0PPM HOLSHORTIY Hac A EA -
R320 011500 RES MF 150R 1% .12W SOPPM HOLSHORTHY Hac A BA -
R321 013161 RES MP 3K16 1% .12W SOPPM HOLSWORTHY H8C A EA 6
R322 013161 RES MF 3K16 1% .12W S0PPM HOLSWORTHY H8C A EA -
R323 013012 RES MF 30Kl 1% .12W 50PPM HOLSWORTHY H8C A EA -
R324 011002 RES MF 10K0O 1% .12W SOPPM HOLSWORTHY H8C A EA -
R325 011373 RES MF 137K 1% .12W 50PPM HOLSWORTHY HBC A EA 1
R326 011500 RES MF 1S50R 1% .12W 50PPM HOLSWORTHY HBC A EA -
R327 013321 RES MF 3K32 1% .12W 50PPM HOLSWORTHY HBC A EA -
RI28 013012 RES MF 30Kl 1% .12W 50PPM HOLSWORTHY HBC A EA -
R329 012001 RES MF 2K00 1% .12W SOPPM HOLSWORTHY HBC A EA -
R330 012211 RES MF 2K21 1% .12W 50PPM HOLSWORTHY HEC A EA -
R331 013321 RES MF 3K32 1% .12W S0PPM HOLSWORTHY HBC A EA -
R332 011002 RES MF 10KO 1% .12W SOPPM HOLSWORTHY HBC A EA -
R333 012003 RES MF 200K 1% .12W SOPPM HOLSWORTHY HBC A EA -
R334 013573 RES MF 357K 1% .12W SOPPM HOLSWORTHY Hec A EA
R335 014321 RES MF 4K32 1% .12W SOPPM HOLSHWORTHY HBC A EA 1
R336 013161 RES MF 3K16 1% .12W SOPPM HOLSWORTHY HBC A EA -
R337 011331 RES MF 1K33 1% .12W S0PPM HOLSHORTHY HBC A EA 1
R338 011002 RES MF 10KO 1% .12W SOPPM HOLSWORTHY HBC A EA -
R339 013011 RES MF 3KO01 1% .12W SOPPM HOLSWORTHY Hec A EA 1
R340 011500 RES MF 150R 1% .12W SO0PPM HOLSWOR'THY H8cC A EA -
R341 011500 RES MF' 1S0R 1% .12W SO0PPM HOLSWORTHY HBC A FA -
R342 011003 RES MF 100K 1% .12W SO0PPM HOLSWORTHY Hac A EA
R343 011003 RES MF 100K 1% .12W SOPPM HOLSHOR'THY nec A EA -
R344  01%161 RES MF 3K16 1% .12W SOPPM HOLSWORTHY H8C A HA -
R345 012003 RES MF 200K 1% .12W SOPPH HOLSWORTHY nsc A EA



DATRON INSTRUMENTS LTD PARTS LIST 23-Mar-89 DESC: ASSY PCB SENSE 4600 DRG NO: LP400788-1
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DESIG PART HO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R348 013573 RES MF 357K 1% .12W SOPPM HOLSWORTHY HBC A EA -
R349 017500 RES MF 750R 1% .12W 50PPM HOLSWORTHY nac A EA 1
R350 013161 RES MF 3K16 1% .12W SOPPM HOLSWORTHY HBC A EA -
R351 013012 RES MF 30Kl 1% .12W 50PPM HOLSWORTIIY H8C A EA -
R354 013161 RES MF 3K16 1% .12W 50PPM HOLSWORTIIY Hac A EA -
R355 011003 RES MF 100K 1% .12W 50PPM HOLSWORTHY HBC A EA -
R356 011651 RES MF 1K65 1% .12W 50PPM HOLSWORTHY Hsc A EA 1
R357 011621 RES MF 1K62 1% .12W 50PPM HOLSWORTHY HBC A Ea 1-
R358 015621 RES MF 5K62 1% .12W 50°PPM HOLSWORTHY Hsc A kA 1
R359 063103 RES CT 10K HORZ S/T BECKMAN 12p A EA 1
R373 011002 RES MF 10KO0 1% .12W 5(PPM HOLSWORTHY HBC A EA -
374 011002 RES MF 19KO 1% .12W S50PPM HOLSHWORTHY Hec A EA -
R375 011002 RES MF 10KO 1% .12W 50PPM HOLEWORTHY Hec A EA -
R376 011003 RES MF 100K 1% .12W 50PPM HOLSHWORTIY Hec A Ea -
k377 011002 RES MF 10KO 1% .12W 50PPM HOLSWORTHY HEC A EA -
R378 011002 RES MF 10KO 1% .12W S0PPM HOLSWORTHY HBC A EA -
R379 014751 RES MF 4K75 1% .12W 50PPM HOLSWORTHY H8C A EA 4
R380 011002 RES MF 10KO0 1% .12W 50PPM HOLSWORTHY nsc A Ea -
R382 011002 RES MF 10KO0 1% .12W S50PPM HOLSWORTHY HBC A EA -
R383 014751 RES MF 4K75 1% .12W S0PPM HOLSWORTHY H8C A EA -
R384 011002 RES MF 10KO 1% .12W 50PPM HOLSWORTHY HaC A EA -
R385 014751 RES MF 4K75 1% .12W 50PPM HOLSWORTHY nac A EA -
R386 011002 RES MF 10KO0 1% .12W 50PPM HOLSWORTHY Hec A EA -
R387 045624 RES MF 5M62 1% .12W 100PPM STEATITE MK2 A EA 1
R388 011002 RES MF 10KO0 1% .12W SOPPM HOLSWORTHY HBC A EA -
R390 011003 RES MF 100K 1% .12W 50PPM HOLSWORTHY HB8C A EA -
R392 011003 RES MF 100K 1% .12W S50PPM HOLSWORTHY H8C A EA -
R393 011002 RES MF 10KO 1% .12W 50PPM HOLSWORTHY HBC A EA -
R394 011002 RES MF 10KD 1% .12W SOPPM HOLSWORTHY H8C A EA -
R395 00000F RES FsV EA -
R396 00000F RES FSY EA -~
R397 012212 RES MF 22K1 1% .12W 50PPM HOLSWORTHY H8C A EA 1
R398 011002 RES MF 10KO 1% .12W S0PPM HOLSWORTHY HeC A EA -
R399 014751 RES MF 4K75 1% .12W 50PPM HOLSWORTHY HBC A EA -
R401 080142 RES FL 28K125 0.05% VISHAY MANN 5102L EA 4
R402 080142 RES FL 28K125 0.05% VISHAY MANN 5102L EA -
R403 080142 RES FL 2BK125 0.05% VISHAY MANN 5102L EA -
R404 080139 RES FL 56K25 0.05% YISHAY MANN S5102L EA 2
R405 080138 RES FL 37K50 0.05% VISHAY MANN S102L EA 2
R406 080138 RES FL 37K50 0.05% VISHAY MANN 5102L BA -
R408 080137 RES FL 104K4 0.05% VISHAY MANN 5102L EA 2
R409 00000F RES FSY EA -
R410 012102 RES MF 21K0 1% .12W SOPPM HOLSWORTHY HBC A EA 2
R411 065012 RES CT 50K VERT M/T BOURNS 32%6W-50K EA 1
R412 012102 RES MF 21KO0 1% .12W 50PPM HOLSWORTHY Hac A EA -

DATRON INSTRUMENTS LTD PARTS LIST 23-Mar-89 DESC: ASSY PCB SENSE 4600 REY: 4 PAGE HNO: 1
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CHANGES
R413 080137 RES FL 104K4 0.05% YISHAY MANN §102L BA -
R4l4 012670 RES MF 267R 1% .12W SOPPM HOLSWORTHY HBC A EA 1
R415 080141 RES FL 20K0 0.05% VISHAY MANN 5102L EA 1
R416 00000F RES FSV EA -
R417 065009 RES CT 200K YERT M/T DBOURNS 3296W-200K EA 1
R419 013922 RES MF 39K2 1% .12W 50PPM HOLSWORTHY HBC A BA -
R420 013830 RES MF 383R 1% .12W SO0PPM HOLSWORTHY HBC A EA 1
R422 016611 HES MF 6K81 1%t . 12W 50PPM HOLSWORTIY Hue A [T
R423 046813 RES MF 6BlK 1% .12W SGPPM HOLSYORTHY nsc A Ea 1
R424 012800 RES MF 290R 1% .12W 50PPM HOLSWORTHY HBC A EA 1
R431 016810 RES MF 681R 1% .12W SOPPM HOLSWORTHY Hac A EA 2
F432 016810 RES MF 6BIR 1% .12W 50PPH HOLSWORTHY H8C A En -
R433 012000 RES MF 200 1% .12W 50PPM HOLSWORTHY nac A EA 2
R434 013923 RES MF 392K 1% .12W 50PPHM HCLSWORTHY HaC A EA 1
R435 041004 RES MF 1MOO 1% .12W 50PPM HOLSWORTIY nac A EA 1
R436 080140 RES FL 289R3 0.05% YISHAY MANN 5102L EA 1
R437 ooBoaz RES WW 18R 5% 2.5W WELWYN W21 EA 1
R438 012000 RES MF 200R 1% .12W 50PPM HOLSWORTHY HBC A EA -
R439 014758 RES MF 47R5 1% .12W 50PPM HOLSWORTILY HacC A EA 2
R440 014758 RES MF 47R5 1% .12W S0PPM HOLSWORTHY Hsc A BA -
R441 080139 RES FL 56K25 0.05% VISHAY MANN 5102L EA
R442 011008 RES MF 10RO 1% .12W 50PPM HOLSWORTHY HBC A EA 2
R443 011008 RES MF 10RO 1% .12W SOPPM HOLSWORTHY H8C A EA -
R444 011000 RES MF 100R 1% .12W S50PPM HOLSHWORTHY HBC A EA 1
R445 080142 RES FL 2BK125 0.05% VISHAY MANN 5102L EA -
R446 011503 RES MF 150K 1% .12W 50PPH HOLSWORTHY HBC A EA 1
R501 000518 RES CF 5R1 5% .25W NEOIHM CFR25 A KA 1
Clo1 100472 CAP CP 4N7F 10% 100V PHILIPS 2222 630 19472 EA 10
Cc102 100472 CAP CP 4N7F 10% 100V PHILIPS 2222 630 19472 En -
clo3 100472 CAP CP 4H7F 10% 100V PHILIPS 2222 630 19472 EA -
Cl04 100472 CAP CP 4N7F 10t 100V PHILIPS 2222 630 19472 A =
C105 100472 CAP CP 4H7F 10% 100V PHILIPS 2222 630 19472 BEA -
Cl06 100472 CAP CP 4NTF 10% 100V PUHILIPS 2222 630 19472 EA ~
Cl107 100472 CAP CP 4HT7F 10% 100V PHILIPS 2222 G30 19472 A -
clo8 100472 CAP CP 4HT7F 10t 100V PHILIPS 2222 630 19472 EA -
Cc109 100472 CAP CP 4NT7F 10% 100V PHILIPS 2222 630 19472 EA -
Cl10 100472 CAP CP 4HTF 10% 100V PHILIPS 2222 630 19472 ER -
Cl11 150002 CAP DT 10UF 20% 16V AYX TAP10M] 6F A EA 3
c201 110035 CAP PE 220HF 20% 63V WIMA MKS2 EA 1
€202 110041 CAP PE 10HF 20% 100V WiMA PRS2 A 2
Cc203 150008 CAP DT 4qUT7F 200% 1l&V AVX TAPAR IM16F A BA 7
c204 150006 CAP DT 4U7F 200% 16V AVX TAPAR /MG A Ei
C205 104033 CAP NTWK IHNF X 7 20% MURATA 4320 A En 3
C201_3 104013 CAP NTWE 1UF X 7 20% MURATA 4320 A B -
cz207 10-033 CAF HNTHR 1HF X 7 20% MUKATA 4321 A kA



DESIG PART NO

c301
c307
c3o8
c309
c3i1o

C3l1
€312
€313
C3i14
C316

€317
c318
C319
Cc321
C322

c323
C324
325
€326
c401

C402
C403
C404
c406
C407

c408
€409
cil0
C411
C412

C413
c414
C4l6
c417
C418

€419
C420
c421
C422
c423

C424
C125
C426
€501
c502

DESCRIPTION

CAP
CAP
CAP
Cap
CAP

CAP
cap
CAP
CAP
CAP

CAap
CAP
CAP
Cap
CAP

CAP
Cap
CAP
CAP
CAP

CAP
CAP
CAP
CAP
CAP

CAP
CAP
CAP
CAP
CAP

cap
CAP
CAP
CAP
CAP

CAP
CAP
CAP
cap
CAP

CAP
CAP
CAP
cap
cap

DT
PE
PE

PE
ce
PE
cp
PE

4UTF 200% 16V
470NF 10% 63V
470NF 20% 63V
4U7F 200% 16V
4U7F 200% 16V

470NF 20% 63V

470PF 10% 100V

470NF 10% 63V
470PF 10% 100V
470NF 10% 63V

4u7F

200% 16V

470NF 10% 63V
10UF ZzO0% 16V
470HF 10% 63V

10UF

10UF

20% 16V

20% 35v

150PF 2% 100V

10UrP

2G6% 35V

470NF 10% 63V
100NF +BO%-20% 50V

VAR 16PF
CD 100HF +80%-20% 50V
CA 39PF 10% 100V
- FSY
4NTF 1% 160V

PS

PE
PE
DT
PP
DT

CD
PS
DT
cD
CcD

DT
bT
<D
PE
co

100NF 20% 63V
100HF 20% 63V

33UF

20% 25V

1HF 5% 100V

J3uF

100NF

20% 25V

4NTF 1% 160V
47UF  20% 16V

100NF +B0%-20%
100NF +80%-20%

33ur
33UF

100NF +80%-20%

20% 25V
20% 25V

10NF 20% 100V

100NF +BO%-20%

VAR 16PF
33PF 10% 100V
1UF 20% 35V

CA
DT
cn
oT

DATRON INSTRUMENTS LTD

DESIG PART HO

€503
C504
€505
C506
c507

c508
€509
C510
€511
€512

€513
CS514
C51%
C516
Cc517

c518
C519
€520
€521
€522

€523
€524
C525
C526
€527

cs528
€529
C530
€531
CS532

C533
C534
C5135
€536
C537

C538
€539
C540
C511
€542

€543
€544
C545
Dlo1
D201

100NF

4U7F

PARTS LIST

DESCRIPTION

CAP
CAP
CAP
CAP
CAP

CAP
cap
CAP
CAP
CAP

CAP
CAP
CAP
CAP
Cap

CAP
CAP
CAP
cap
CAP

CAP
cap
CAP
cap
CApP

CAP
CAP
CAP
CAP
CAP

CAP
CAP
cap
CApP
CAP

CApP
CAP
ChpP
CAP
CAP

CAP
CAP
CAP

DT
CcD
cD
cb
CD

AE
AE
AE

47NF

+80%-20%

200% 16V

+508-20%

100UF 20% 16V

47NF
47HF
47F

47NF
47NF
47HF
4701
470F

47NHF
47HF
47HF
47HF
19UF

1ouF
10UF
loup
47NF
47HF

4THF
47HF
47HF
10UF
10UF

47NF
47HF
47N0F
47NF
47HF

47NF
10UF
10UF
47HF
47HF

10uF
47HF
47NF
47HF
47NF

100UF
10UF

220UF

+50%-20%
+50%-20%
+50%-20%

+50%-20%
+50%-20%
+50%-20%
+50%-20%
+50%-20%

+508-20%
+50%-20%
+50%-20%
+50%-20%
20% 25v

20% 25Y
20% 25V
20% 25v
+508-20%
+508-20%

+50%-20%
+50%-20%
+50%-20%
20% 35V
20% 35V

+50%-20%
+50%-20%
+50%-20%
+50%-20%
+50%-20%

+50%-20%
20% 25V
20% 25v
+50%-20%
+50%-20%

20% 25V
+508-20%
+508-20%
+50%-20%
+50%-20%

63V
63V
q0v

DIODE ZH 5V SW
DIODE LE RED HIEFF

+80%-20%

sov

S0V
50V

50V

S0V

23-Mar-89

50v

50V
S0V
50V

50V
S0V
50V
sov
50V

50V
S0V
S0V
59V

50V
S50V

50v
50v
sov

S0V
50V
50v
50V
So0v

50V

50v
50v

So0v
S0V
50V
50v

AVX
WIMA
WIMA
AVX
AVX

WIMA
PHILIPS
WIMA
PHILIPS
WIMA

AVX
WIMA
AVX
WIMA
AVX

AVX
PHILIPS
AVX
WiMA
SIEMENS

TRONSER
SIEMENS
STEATITE

PHILIPS

WIMA
WIMA
AVX
WIMA
AvX

SIEMENS
PHILIPS
AVX

SIEMENS
SIEMENS

AVX

AVX
SIEMENS
WIMA
SIEMENS

TRONSER
STEATITE
AVX
SIEMENS
AVX

SIEMENS
AVX

SIEMENS
SIEMENS
S[EMEHS

SIEMENS
S1EMENS
SIEMENS
SIEMENS
STEMENS

SIEMENS
SIEMENS
SIEMERS
STEMERr S
AVY

AVX
AVX
AVK
SIEMENS
SIEMENS

SILMENS
SIEMENS
SIEMENS
AVX
AVX

SLEMENS
SIEMENS
SIEMENS
SIEMENS
SIEMENS

SIEMENS
AVX
AVX
S1EMENS
SIEMENS

AVX

SIEMENS
SIEMENS
STEMENS
SIEMENS

PHILIPS
PHILIPS
STEATITE
UNI''RODE
GI

MANUF PART NUMBER CLASS U

TAPARTML6F A EA
MKS2 EA
MKS2 EA
TAP4RTM16F A EA
TAP4R7TM16F A EA
MKS2 EA
2222 630 19471 EA
MKS2 EA
2222 630 19471 EA
MKS2 EA
TAP4RTM16F A EA
MKS2 EA
TAP10M16F A
MKS2
TAPLOMLG6F A EA
TAP10M3SF A EA
2222 6B3 34151 EA
TAP1OM35F A EA
MKS2 EA
B37449 EA
SEE DRG A EA
B37449 EA
ASC 304 EA
EA
425 44702 EA
MKS2 EA
MKS2 EA
TAPI3M25F A EA
FKP2 EA
TAP3IM25F A EA
B37449 EA
425 44702 EA
TAP47M16F A EA
B37449 EA
B37449 EA
TAPIIM25F A EA
TAP33M25F A EA
B37449 EA
FKS2 EA
B37449 EA
SEE DRG A EA
ASC 304 A
TAP1ROM3SF A EA
B37449 IEA
TAP4R7IMIGEF A kA

MANUF PART NUMBER CLASS UM

B37449 IaA
TAP10OMI6F A KA
B17449 [
B3 7449 iy
B37449 EA
B37449 A
B37449 A
B37449 EA
B37449 EA
B17449 EA
B37449 EA
B37449 EA
B37449 FA
B17449 EA
TAP10OM25F A EA
TAP1OM25F A EA
TAP10M2SF A EA
TAP10M25F A EA
B37449 EA
B37449 EA
B317449

B37449

B37449

TAP10M35F A
TAP1OM3SF A

B37449

037449

B37449

B37449

B37449

B37449

TAPLOM2SF A
TAPLOM2SF A

Bi7449

Bl /449

TAP10OM2SF A EA
B37449 A
B37449 EA
B37449 EA
B37449 kA
030-38109 A En
030-38109 A EA
EXKMOODE 322G A
TVS505 Ea 2
HEMP- 1700 EA

QUANTITY CHANGES

[N

EA -
EA -

-

Re=—1N @

o 1D



DATRON INSTRUMENTS LTD PARTS LIST 23-Mar-89 DESC: ASSY PCB SENSE 4600
DESIG PART NO DESCRIPTION PRINC MANUF
D202 200001 DIODE GP 75mA 75V FAIRCHILD
D203 200001 DIODE GP 75mA 75V FAIRCHILD
D204 200001 DIODE GP 75mA 75V FAIRCHILD
D205 200001 DIODE GP 75mA 75V FAIRCHILD
D206 200001 DIODE GP 75mA 75V FAIRCHILD
D301 214012 DIODE ZN 2V45 20PPM FERRANTI
D303 214012 DIODE ZN 2V45 20PPM FERRANTI
D304 200001 DIODE GP 75mA 75V FAIRCHILD
D305 214012 DIODE ZH 2V45 20PPM FERRANTI
D306 200001 DIODE GP 75mA 75V FAIRCHILD
D307 200001 DIODE GP 75mA 75V FAIRCHILD
D308 200001 DIODE GP 75mA 75V FAIRCHILD
D309 210047 DIODE ZN 4V7 400mW PHILIPS
D325 210240 DIODE ZN 24V <00mW PHILIFS
D326 220744 DIODE LE RED HIEFF GI

D329 220044 DIODE LE RED HIEFF GI

D330 220044 DIODE LE RED HIEFF GI

D333 200001 DIODE GP 75mA 75V FATIRCHILD
D334 200001 DIODE GP 75mA 75V FAIRCHILD
D335 200001 DIODE GP 75mA 75V FAIRCHILD
D336 200001 DIODE GP 75mA 75V FAIRCHILD
D337 210056 DIODE ZN 5V6 400mW PHILIPS
D338 200001 DIODE GP 75mA 75V FAIRCHILD
D339 200001 DIODE GP 75mA 75V FATRCHILD
D403 214013 DIODE ZN 6V2 5PPM CENTRALAB
D404 214013 DIODE ZN 6V2 S5PPM CENTRALAB
D405 213009 DIODE ZN 15V 5W UNITRODE
D406 213009 DIODE ZN 15V SW UNITRODE
D501 200002 DIODE GP 1A 50V FAIRCHILD
D502 213006 DIODE ZN 5V 5W UNITRODE
D503 200002 DIODE GP 1A 50V FAIRCHILD
D504 213009 DIODE ZN 15V 5W UNITRODE
D506 200002 DIODE GP 1A 50V FAIRCHILD
D507 213009 DIODE ZN 15V 5W UNITRODE
Q201 250004 TRAN PNP TO92 NATIONAL
Q202 250004 TRAN PNP TO92 NATIONAL
Q203 250004 TRAN PHP TO92 NATIONAL
Q303 240006 TRAN NPN TO92 MOTOROLA
Q304 240006 TRAN HPN TO92 MOTOROLA
Q309 250004 TRAN PNP TO92 NATIONAL
Q310 230036 TRAN JFET N CHAN SILICONIX
Q311 230078 TRAN MOSFET N CHAN SILICONIX
Q314 240006 TRAN NPH TOS2 MOTOROLA
Q315 240006 TRAN NPN TOS92 MOTOROLA
Q316 240006 TRAN NPN TOS2 MOTOROLA
DATRON INSTRUMENTS LTD PARTS LIST 23-Mar-89 DESC: ASSY PCB SENSE
DESIG PART HO DESCRIPTION PRINC MANUF
Q401 230036 TRAN JFET N CHAN STLICONIX
Q402 230078 TRAN MOSFET M CHAN SILICOHIX
Q403 230036 TRAN JFET H CHAN SILICOMIX
Q404 230002 TRAN JFET N-ClIAH SILICOHIX
Q405 230002 TRAN JFET H-CHAN SILICONIX
Q406 230002 TRAN JFET N-CHAN STLICONIX
Q407 23c002 TRAN JFET H-CHAN SILICONIX
u? 280137 IC DIG BUFF4 35S X2 PHILIPS
ulol 28C086 IC DIG BUFFE GPID MOTOROLA
ui02 00CO0H HOT FITTED

U103 000008 NOT FITTED

Ulo4 270068 1C DIG FLIP FLOPB D 3S NATIONAL
U105 400838-1 ASSY GAL 460C INTFC DATRON
uloe 280024 IC DIG BUFF6 3S MOTOROLA
uio7 280166 IC DIG NAND2 X4 TEXAS
uio8 270079 IC DIG FLIP FLOP4 D MR HATIONAL
U108 280160 IC DiG FLIP FLOP D X2 TEXAS
ull0 280024 IC DIG BUFF& 1S MOTOROLA
ulll 280024 IC DIG BUFF&6 15 MOTOROLA
ull2 280024 IC DIG BUFF6& 3S MOTOROLA
u2d1 290149 IC DIG CMOS TIMER INTERSIL
U202 280068 IC DIG MONO RTRIG PREC MG POROLA
U203 280137 IC DIG BUFF4 35 X2 PHTLIPS
U204 400839-1 ASSY GAL 4600 CHNTRL DATRON
U205 270068 1C DIG FLIP FLOP8 D 3S HATIONAL
U206 400840-1 ASSY GAL 4600 SEQNC DATRON
u207 280166 IC DIG NAND2 X4 TEXAS
u208 290089 IC DIG DRIVER DARLINGTON X7 SPRAGUE/EXAR
U209 270071 IC DIG DECODER 2T04 OC X2 NATIOHAL
U210 220017-3 OPTO ISOL DUAL ISOCOM
uz211 220017-3 " OPTO ISOL DUAL TS0COM
uz212 220017-3 OPTO 1SOL DUAL 150C0OM
U213 220017-3 OPTO 1SOL DUAL LS0COM
U214 220017-3 OPTO ISOL DUAL I SOCGM
U215 280166 IC DIG NAND2 X4 TEXAS
u3ol 260075 IC LIN V COMP DUAL NATIONAL
u3oz 260050 IC LIN OP AMP FET I/P DUAL 412 HATIOHAL
u3o3 260091 IC LIN COMP QUAD NATIONAL
U304 280023 IC DIG NOR2 QUAD MOTOROLA
u3os 280068 IC DIG MOHO RTRIG PREC MOTOROLA
U306 280068 IC DIG MOHO RTRIG PREC MOTOROLA
u3os 260042 IC LIN OP AMP DUAL SIGHETICS
u3los 280068 IC DIG MONO RTRIG PREC MOTOROLA
ullo 260057 IC LIN OP AMP SIGHETICS
U312 260091 IC LIN COMP QUAD NATIONAL

DRG NO: LP400788-1 PAGE NO: 7

REV: 4

MANUF PART NUMBER CLASS UM QUANTITY ClIANGES
1N4148 EA 15
1N4148 EA -
1N4148 EA -
1N4148 EA -
1N4148 EA -
ZN458 EA 3
ZN458 EA -
1N4148 EA
ZH458 EA -
1N4148 EA -
1N4148 EA -
1N4148 EA -
BZX79C4V7 A EA -1
BZX79C24 A EA 1
HLMP-1700 EA -
HLMP-1700 EA -
HLMP-1700 EA -
1N4148 EA -
1N4148 EA -
IN4148 EA -
1N4148 EA -
BZX79C5Vé A EA 1 :
1N4148 EA -
1N4148 FA -
INB29A EA 2 |
INB29A EA -
TVS515 FA 4
TVSS51S EA -
144001 EA 3
TVS505 EA -
1N4001 EA -
TVS51S EA -
184001 EA -
TVS515 EA -
203306 EA 4 |
203906 EA - '
2M3506 EA -
2N3904 EA 5
2N3904 EA -
2N3906 EA - [
Jiog EA 3
BS170 EA 2
2N3904 EA -
2N3904 EA -
203904 EA -
4600 DRG NO: LP400788-1 REV: 4 PAGE NO: 8
ammmsEmammmman  SSssEUNFEEEssSEeAsss SmsdELes  sheeSEEmARE®
CLASS UM CHANGES

QUANTITY

MANUF PART HUMBER

Jios .
BS170
Jios -
J304 4
J304 .
J304 EA
J304 EA -
PCT4HCT244P FA 2
MC3447 BA 1
EA 2
EA - i
DM74LS374N EA 2
SEE DRG EA 1
MC14503BCP EA 4
SNT4HCTOON A KA 3
DM74LS175H EA 1
SH74HICT 74N EA 1
HC14503BCP EA
MC14503BCH EA -
MT14503BCP EA -
ICM7555 1PA EA 1
MC14538BCP EA 4
PCTAHCT244P EA -
SEE DRG Ea 1
DM741L53 74N EA -
SEE DRG EA 1
SN741CTOON A EA -
ULN2003A/XR2203CP EA 1
DM74L.5156H A EA 1
SEE DRG A KA 5
SEE DRG A EA: -
SEE DRG A EA -
SEE DRG A EA -
SEE DRG A FA -
ENT4HCTOON A EA -
IM2903N EA 2
LF4l12CN BA 2
LM339N EA 2
MCl14U001UBCP EA 2
MC14538BCP EA -
MC14538BCE EA -
NES532H EA 1
MC14S38RCP FA -
HESS34N EA 1
1143350 EA -



DATRON INSTRUMENTS LTD PARTS LIST 23-Mar-89 DESC: ASSY PCB SENSE 4600 DRG NO: LP400788-1 REY: 4 PAGE NO: 9
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DESIG PART HO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
u3ll 280023 IC DIG NOR2 QUAD MOTOROLA MC14001UBCP EA -
U314 260050 IC LIN OP AMP FET I/P DUAL 412 NATIONAL LF412CN EA -
u3ils 260075 IC LIN V COMP DUAL NATIONAL LM2903N EA -
u3ile 250090 IC DIG DRIVER DARLINGTON X7 EXAR XR2202CP A EA 2
U319 280045 IC DIG NOR3 X3 MOTOROLA MC14025BCP EA 1
U401 290090 IC DIG DRIVER DARLINGTON X7 EXAR XR2202CP A EA -
U402 260121 IC LIN OP AMP FET IP LT LT1055ACH EA 1
U403 260082 IC LIN OP AMP CHOPPER LINEAR TECHNOLOGY LTC1052CN8 FA 1
U404 260027 IC LIN OP AMP FAIRCHILD UAT714HC EA 1
u40s 260073 IC LIN OP AMP NATIONAL LF411CN EA 1
uUso01 260122 IC LIN REG +5V/0.5A 5GS Lia7 EA 1
us02 260094 IC LIHN REG +15V 1A S5GS L7815ACVY A EA 1
uso03 260095 IC LIN REG -15V 1A SGS L7915ACY A EA 1
RL401 33C036 RELAY 3PNO 1PNC 5Ds §3-24V EA 1
RL402 330031 RELAY 2PNO 2PNC SDs 52-24V EA 1
RL403 330017 RELAY 1FCO MINIATURE OMRON G2E184PHK12DCP5 EA 1
L401 370001 CHOKE RF 10UH SIGMA 5C10/25 A EA 2
L402 370001 CHOKE RF 10UH SIGMA SC10/25 A EA -
Js 604088 PLUG PCB 20WAY .1" LP M 3592-6002 A Ea 1
Jl1o 604033 PLUG PCB 4-WAY .1" MULEX 22-29-2041 EA 5
Ji2 604033 PLUG PCB 4-WAY .1" MOLEX 22-29-2041 EA -
J22 604076 PLUG PCB 16-WAY .1"X.1" GRID M 3599-6002 UN EA 1
J4A 604098 PLUG PCB 4-WAY .1" S0DEG. MCLEX 22-12-2044 EA 3
J4B 604098 PLUG PCB 4-WAY .1" S0DEG. MOLEX 22-12-2044 EA -
J4ac 604098 PLUG PCB 4-WAY .1" 90DEG. MOLEX 22-12-2044 EA -
Jso 604033 PLUG PCB 4-WAY .1" MOLEX 22-29-2041 EA -
J54 605169 SOCKET PCB 15 WAY D AMP 164801-2 EA 1
JB8A 604033 PLUG PCB 4-WAY .1" MOLEX 22-29-2041 EA -
JBB 604033 PLUG PCB 4-WAY .1" MOLEX 22-29-2041 EA -
E401 620003 SOLDER PIN HARWIN H2105A01 EA 4
E404 612024-1 STANDOFF M3 X 12.7 DATRON SEE DRG EA 1
E405 612029-1 STANDOFF M3 X 12 DATRON SEE DRG EA 1
E407 620003 SOLDER PIN HARWIN H2105A01 EA -
E408 620003 SOLDER PIN HARWIN H2105A01 EA -
E501 620003 SOLDER PIN HARWIN H2105A01 EA -
TL101 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 EA 7
TL302 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 EA -
TL303 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 EA -
TL304 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 EA -
TL305 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 EA -
TL401 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 Eh -
TL402 604046 PLUG PCB 3-WAY .1" MOLEX 22-10-2031 EA -
TP101 620007 TEST POINT TERMINAL MICROVAR TYPE €30 A 72
TP102 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP103 620007 TEST POINT TERMINAL MICROVAR TYPE €20 ER -

DATRON IHSTRUMENTS L'E‘D PARTS LIST 23-Mar-89 DE‘SC ASSY PCB SENSE 4600

DESIG PART HO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
TP104 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP105 620007 TEST POINT TERMIHAL MICROVAR TYPE C30 BA -
TPLO6 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP107 620007 TEST POINT TERMIHAL MICROVAR TYPE C30 EA -
TP108 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA =
TP109 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP1IC 626007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP111l 620007 TEST POINT TERMINAL MICROVAR TYPE C30 O
TP112 620007 TEST POINT TERMIHAL MICROVAR TYPE C30 EA -
TP113 62C007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP114 620007 TEST POINT TERMINAL MICROVAR TYPE €30 EA -
TP115 620007 TEST POINT TERMINAL MICROVAR TYPE C10 EA -
TP116 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP201 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP202 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP203 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP204 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP205S 620007 TEST POINT TERMINAL MICROVAR TYPE C30 b
TP206 620007 TEST POINT TERMIHAL M1CROVAR TYPE C30

TP207 620007 TEST POINT TERMIHNAL MICROVAR TYPE C30 .
TP208 620007 TEST POINT TERMINAL MICROVAR TYPE C3C EA -
TP209 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP210 620007 TEST POINT TERMIHAL M1CROVAR TYPE C30 A -
TP211 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP212 620007 TEST POINT TERMIHAL MICROVAR TYPE C30 ER -
TP213 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP214 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP215 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP216 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP217 620007 TEST POINT TERMINAL MICROVAR TYPE C30 =
TP218 620007 TEST POINT TERMINAL MICROVAR TYPE C30 FA -
T#219 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP220 620007 TEST POINT TERMINAL MICROYAR TYPE C30 EA -
TP221 620007 TEST POINT TERMIHNAL MICROVAR TYPE C30 EA -
TP301 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP304 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP305 620007 TEST POINT TERMIHAL MICROVAR TYPE C30 KA -
TP306 620007 TEST POINT TERMINAL MICROVAR TYPE C30 En -
TP307 620007 TEST POINT TERMIHNAL MICROVAR TYPE €30 A -
TP308 620007 TEST POINT TERMINAL MICROVAR TYPE C30 kn -
TP3G9 620007 TEST POINT TERMINAL MICROYAR TYPE C30 EA -
TP310 620007 TEST POINT TERMINAL MICROVAR TYPE C30 FA =
TP311 620007 TEST POINT TERMINAL MICROVAR TYPE C30 O
TP312 620007 TEST POINT TERMINAL HMICROVAR TYPE C30 EA -

TP313 620007 TEST POINT TERMIHAL HICKROVAR TYPE €30 EA -



PARTS LIST 23-Mar-89

DATRON INSTRUMENTS LTD

DESIG PART NO DESCRIPTION
TP314 620007 TEST POINT TERMINAL
TP401 620007 TEST POINT TERMINAL
TP402 620007 TEST POINT TERMIHAL
TP404 620007 TEST POINT TERMINAL
TP405 620007 TEST POINT TERMIHNAL
TP406 620007 TEST POINT TERMINAL
TP407 620007 TEST POINT TERMINAL
TP408 620007 TEST POINT TERMINAL
TP403 620007 TEST POINT TERMINAL
TP410 620007 TEST POINT TERMINAL
TP411 620007 TEST POINT TERMINAL
TP412 620007 TEST POINT TERMINAL
TP413 620007 TEST POINT TERMINAL
TP414 620007 TEST POIHNT TERMINAL
TP415 620007 TEST POINT TERMINAL
TPS01 620007 TEST POINT TERMINAL
TP502 620007 TEST POINT TERMINAL
TP503 620007 TEST POINT TERMINAL
TP504 620007 TEST POINT TERMINAL
TP506 620007 TEST POINT TERMINAL
TP507 620007 TEST POINT TERMINAL
TP508 620007 TEST POINT TERMINAL
TP509 620007 TEST POINT TERMINAL
TP510 620007 TEST POINT TERMINAL
F501 920208 FUSE 1A 20MM LBC(F)
F502 $20208 FUSE 1A Z0MM LBC(F)
F503 920208 FUSE 1A 20MM LBC(F)
008083-1 RES WW (10A SHUNT)
330052 RELAY POWER 4PCO
330053 RELAY RETAINING CLIP
400688-1 ASSY SAFETY TERMINAL BRN
400689-1 ASSY SAFETY TERMINAL BLUE
410415-B PCB SENSE 4600
420098 LABEL SERIAL/ASSY No.
420112-1 LABEL SSD WARHING 12 X 12mm
450624-1 MTG BRKT OQUTPUT TERMINAL 4600
450625-1 MTG BRKT RESISTOR 4600
450727-1 INSULATION PAD
450735-1 BUS BAR SET 4600
512333 WIRE 7/.2 PTFE IKV ORANGE
512444 WIRE 7/.2 PTFE 1KV YEL
512177 WIRE 7/.2 PTFE LKV YIO
512888 WIRE 7/.2 PTFE 1KV GRY
540006 . WIRE 1/.4 BLACK PTFE 250V
540022 WIRE 20SWG TINHED CU.
DATRON INSTRUMENTS LTD PARTS LIST 23-Marc- 39
DESIG PART HO DESCRIPTIOHN
590002 SLEEVE NP 3 X 25MM BLK
590004 SLEEYE PTFE lmm BLK
602001 TERMIHNAL F5V
605051 HOUSIHG 4WAY
605057 CRIMP TERMINAL GD PL
605059 SOCKET PCB 8-WAY DIL
605060 SOCKET PCB 14-WAY DIL
605061 SOCKET PCB 16-WAY DIL
605064 SOCKET PCB 24 WAY DIL
605070 SOCKET PCB 20-WAY DIL
611004 SCREW M3 X 6 POZIPAN SZP
611006 SCREW M3 X 10 POZIPAN SZP
611016 SCREW M3 X 8 POZIPAN SZP
613005 WASHER M3 INT SHAKEPROOF
613029 WASHER M3 WAVY SS
613035-1 WASHER LARGE M4
613052 WASHER M4 WAVY SS
615002 HUT M3 FULL SZP
615017 NUT LOCK M4 BHNP
618004 PAD MNTG TOl6
630024 BEAD CERAMIC 16 SWG
630029 TAPE 1/4" X 1/32" DBL.SIDED
630036 BEAD CERAMIC 1B SWG
630243 BEAD GLASS 2.4 X 0.81 X 1.8
900004 SILICOHE RUBBER COMPOUND
920126 FUSE HOLDER PCB 20MM
920152 HEATSINK TO-220
ST1 999085 STAR-POINT 08 NOT FITTED
ST2 939085 STAR-POINT 08 NOT FITTED
ST3 999165 STAR-POINT 16 HOT FITTED
S5T4 99908S STAR-POINT 08 HOT FITTED
ST5 995085 STAR-POINT 08 HOT FITTED
5T6 999085 STAR-POINT 08 HOT FITTED
ST7 99908S STAR-POINT 08 nNOT FITTED
STa 99908sS STAR-POINT 08 HOT FITTED
ST9 99908S STAR-POINT 08 HNOT FITTED

End

DESC: ASSY PCB SENSE 4600 DRG NO: LP400788-1 REV: 4 PAGE NO: 11
PRINC MANUF MARUE PARY' NUMBER CLASS UM QUANTITY CHANGES
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR 1IYPE €30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA -
MICROVAR TYPE C30 EA
MICROVAR TYPE C30 EA -
BELLING LEE L1427B/1A EA 3
BELLING LEE L1427B/1A EA -
BELLING LEE L1427B/1A EA -
SEE DRG EA 1
sDs SP4-DC24V EA 1
SLis SP-MA EA 1
DATRON SEE DRG EA 1
DATRON SEE DRG EA 1
SEE DRG EA 1
RS 554-793 EA 1
SEE DRG A EA 1
SEE DRG EA 1
SEE DRG EA 1
DATRON SEE DRG EA 1
SEE DRG EA 1
BSG210 TYPE C AR 1
BSG210 TYPE C AR 1
BSG210 TYPE C Al 1
BSG210 TYPE C AR 1
BSG210 TYPE A AR 1
R.S.COMPONENTS 355- 063 AR 1
DESC: ASSY PCB SENSE 4600 DRG NO: LP400788-1 REV: 4 PAGE NO: 12
e e e T M A SRR RN A ERAGE R AT SRARREEY  Rmmmes Ee
PRINC MANUF MANUF PART HUMBER CLASS UM QUANTITY CHANGES
HELLERMANN H30 EA 1
HELLERMAN FELO AR 1
MOLEX 02-04-5114 EA 12
MOLEX 6471 SERIES 22-01-20 EA 1
MOLEX 08-56-0120 EA 4
JERMYN J23-18008 A EA 14
JERMYH J23-18014 A EA 9
JERMYN J23-18016 A EA 13
JERMYH J23-18024 A EA 1
JERMYN J23-18020 A EA 6
EA 4
EA 2
EA 7
EA 5
EA 11
SEE DRG EA 2
EA 2
EA 8
FA 2
JERMYK TO18-008D EA 3
PARK ROYAL PORCELAIN No2 EA 12
IM 4032 AR 1
PARK ROYAL PORCELAIN Nol EA 4
MANSOL (PREFORMS) LT M5363B/3 EA 84
[ 555-588 AR 1
BELLING LEE L1426 EA 3
AAVID 54258-TT EA 3
EA 8
EA -
EA 1
EA -
EA -
EA -
EA -
EA -
EA -
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DATRON INSTRUMENTS LTD PARTS LIST 23-Jan-89 DESC: ASSY PCB OUTPUT 4600 DRG HO: LP400789-1

DESIG PERT NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R101 012001 RES MF 2K00 1% .12W SOPPM HOLSWORTIIY Hac A EA 4
R102 012001 RES MF 2K00 1% .12W SOPPM HOLSWORTHY Hnac A EA -
R103 011500 RES MF 150R 1% _12W SO0PPM HOLSVWORTHY Hac A EA 2
Rr104 012210 RES MF 221R 1% .12W SOPPM HOLSWORTHY Hnsc A EA 2
R105 012001 RES MF 2KO00 1% .12W SOPPM HOLSWORTHY HBC A EA -
R106 015118 RES MF S51R1 1% .12W S0PPM HOLSWORTHY HBC A EA 2
R107 012001 RES MF 2K00 1% .12W S0PPM HOLSWORTHY HBC A EA -
R108 016810 RES MF 6BIR 1% .12W SO0PPM HOLSWORTHY HBC A EA 2
R109 016810 RES MF 681R 1% .12W S0PPM HOLSWORTIY HBC A EA -
R110 012210 RES MF 221R 1% .12W SOPPM HOLSWORTHY HBC A EA -
R111 011500 RES MF 150R 1% .12W S0PPM HOLSWORTHY HBC A EA -
R112 000150 RES CF 15R 5% .25W NEOIIM CFR25 A EA ©
R113 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS EA 8
R114 011622 RES MF 16K2 1% .12W 50PPM HOLSWORTHY HBC A EA 18
R115 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA 18
R116 011622 RES MF 16K2 1% .12W SOPPM HOLSWORTHY HBC A EAn - -
R117 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R118 011622 RES MF 16K2 1% .12W SO0PPM HOLSWORTHY HBC A EA -
R119 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R120 000150 RES CF 15R 5% .25W NECHM CFR25 A EA -
R121 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS EA -
R122 011622 RES MF 16K2 1% .12W S0PPM HOLSWORTHY Hac A EA -
R123 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R124 011622 RES MF 16K2 1% .12W S50PPM HOLSWOR'THY HBC A EA -
R125 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R126 011622 RES MF 16K2 1% .12W SOPPM HOLSHWORTHY HBC A EA -
R127 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R128 000150 RES CF 15R .5% .25W HEOIM CFR25 A EA -
R129 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS A -
R130 011622 RES MF 16K2 1% .12W 50PPM HOLSWORTHY HaC A EA -
R131 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R132 011622 RES MF 16K2 1% .12W SOPPM HOLSWORTHY HBC A EA -
R133 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R134 011622 RES MF 16K2 1% .12W S0PPM HOLSWORTHY HecC A EA -
R135 008021 RES WW 0R47 5% 2.5W WELWYN W21-0R47 En -
R136 000150 RES CF 15R 5% .25W NEOHM CFR25 A EA -
R137 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS EA -
R138 011622 RES MF 16K2 1% .12W S0PPM HOLSWORTHY H8C A EA -
R139 008021 RES WW OR47 5% 2.5W HWELWYN W21-0R47 EA -
R140 011622 RES MF 16K2 1% .12W S50PPM HOLSWORTHY HBC A TA -
R141 208021 RES WW OR47 5% 2.5w WELWYN | W21--0R47 EA -
R142 011622 RES MF 1GK2 1% .12W S0PPM HOLSORTHY Hac A EA -
R143 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R144 000150 RES CF 15R 5% .25W NECHM CFR25 A EA -
R145 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS EA -

DATRON INSTRUMENTS L1D LIST 23-Jan-89 DESC: ASSY PCB OUTPUT 4600

DES G PART dO DESCRIPTION PRINC MANUF MANUF PART MUMBER CLASS "M QUANTITY CHANGES
R1l46 011622 RES MF 16K2 1% .12W SOPPM HOLS%ORTHY HBC A EA -
R147 0Cc8021 NES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R148 011622 RES MF 16K2 1% .12W 50PPM HOLSWORTHY HBC A EA -
R149 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R150 011622 RES MF 16K2 1% .12W 50PPM HOLSWORTHY H8C A EA -
R151 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R152 000150 RES CF 15R S% .25W NEOHM CFR25 A EA -
R153 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS EA -
R154 011622 RES MF 16K2 1% .12W SOPPM HOLSWORTHY HBC A EA -
R155 008021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R156 011622 RES MF 16K2 1% .12W 50PPM HOLSWORTHY nsc A EA -
R157 ooB021 RES WW OR47 5% 2.5W WELWYN W21-0R47 EA -
R158 011622 RES MF 16K2 1% .12W SOPPM HOLSWORTHY HBC A EAn -
R159 008021 RES WW OR47 5% 2.5W WELWYN W21-UR47 EA -
R160 090155-1 THERMISTOR NTC 10K DALE-ACI SEE DRG A EA 1
R161 000102 RES CF 1K0 5% .25W NEOHM CFR25 A EA 2
R162 000102 RES CF 1KO 5% .25 NEOIM CFR25 A EAn -
R163 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFR5 EA -
R164 050085 RES MF 10R 1% 0.75W 100PPM WELWYN MFRS EA -
R165 015118 RES MF 51R1 1% .12W 50PPM HOLSWORTHY HBC A EA -
c101 120029 CAP PC 6NBF 20% 100V WIMA FKC2 EA 2
€102 120029 CAP PC 6HBF 20% 100V WIMA FKC2 EA -
€103 104055 CAP CER MULTILAYER 3U3F S0V SPRAUGE 3C20Z5U335M050B EA 1
Cl04 180006 CAP AE 47UF 25V PHILIPS 016-16479 EA 1
clo7 104026 CAP CD 47NF +50%-20% S50V SIEMENS B37449 EA 2
clos 104026 CAP CD 47NF +50%-20% 50V SIEMENS B37449 EA -
Cl09 150015 CAP DT 10UF 20% 35V AVX TAP10M35F A EA 4
Cl10 150015 CAP DT 10UF 20% 35V AVX TAP10M35F A EA
C113 150015 CAP DT 10UF 20% 35V AYX TAP10M35F A EA -
Clla 150015 CAP DT 10UF 20% 35V AVX TAP1OM35F A EA -
Cl15 110042 CAP PE 100NF 20% 63V WIMA MKS2 EA 1
D101 200006 DIODE GP 1A 60OV FAIRCHILD 1N4005S EA 2
D102 200006 DIODE GP 1A 600V FAIRCHILD 1N4005 EA -
Qlo1 230050 TRAN JFET I LIM 2m4A SILICONIX J508 EA 1
Qlo2 250004 TRAN PNP TO92 NATLONAL 2N1906 EA 2
Q103 240006 TRAN NPN TO92 MOTOROLA 203904 EA 2
Qi04 250004 TRAN PHP TO92 HATIONAL 2H3906 EA -
Q105 240006 TRAN NPN TO92 MOTOROLA 2N3504 EA -
Q107 250021 TRAN PNP MOTOROLA BD140 A EA 3
Qlos 250032 TRAN PNP T0220 MOTOROLA MJIE15029 EA 9
Qlo9 250032 TRAN PHP T0220 MOTOROLA MJEL5029 EA -
Q1llio 250032 TRAN PNP T0220 MOTOROLA MJEL15029 En -
Ql11 250021 TRAN PHNP MOTOROLA BD140 A EA -
Q112 250032 TRAN PNP T0220 MOTOROLA MJE]15029 EA -

Q113 250032 TRAN PNP T0220 MOTOROLA MJE15029 EA -



DATRON TINSTRUMENTS LTD

E=ss=scozss=sasssssSs=

DESL[5 PART HO

Q114 250032
Q115 250021
Q116 250032
Q117 250032
Q118 250032

Q119 240031
Q120 240047
Q121 240047
Q122 240047
Q123 240031

Q124 . 240047
Q125 240047
Q126 240047
Q127 240031
Q128 240047

Q129 240047
Q130 240047
M101 260065
Jz1 400900-1
E26 612026-1

E27 612025-1
E29 6120041
410414-B
450635-1
450702-1

540002
590004
605059
611017
611027

612053
613005
613029
615002
630243

End

PARTS LIST

DESCRIPTICN

TRAN
TRAN
TRAN
TRAN
TRAN

‘TRAN
TRAN
TRAH
TRAN
TRAN

TRAN
TRAN
TRAN
TRAN
TRAN

TRAN
TRAN

eup
PHP
PHP
PHP
PNP

HPHN
HPN
NPN
NPN
NPN

HPH
HPN
HPN
NPN
NPN

NPHN
HPN

T0220

T0220
T0220
T0220

T0220
T0220
T0220

T0220
T0220
T0220

T0220

T0220
T0220

IC LIN OP AMP

ASSY RIBBON CABLE 4600

STANDOFF M3 X 6

STANDOFF M3 X 5
STANDOFF M3 X 4
PCB OUTPUT 4600
HEATSINK 4600

THERMAL PAD NON

- INSULATING

WIRE 1/.7 TINNED COPPER

SLEEVE PTFE lmm

BLK

SOCKET PCB 8-WAY DIL
SCREW M3 X 16 POZIPAN Sip
SCREW M3 X 20 POZIPAN SZP

SPACER MALE/FEMALE X 15mm
WASHER M3 INT SHAKEPROOF
WASHER M3 WAVY SS

NUT M3 FULL SZpP

BEAD GLASS 2.4 X 0.81 X 1.8

23-Jan-89

PRINC “AUUF

MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA

MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA

MO'TOROLA
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA

MOTOROLA
MOTOROLA
PMI
DATRON
DATRON

DATRON
DATRON

B54109
HELLERMAN
JERMYH

HARWIN

MANSOL (PREFORMS) LT M5363B/3

HMANUE PALT LUMBER

MIE15029
BD140

MIE15029
MIE15029
MJE15029

BD139
MJEL15028
MJE15028
MIE15028
BD139

MJE15028
MJE15028
MIE15028
BD139

MIE15028

MIE15028
MJE15028
oP27F2

SEE
SEE

SEE
SEE
SEE
SEE
SEE

225W
FEL10

J23-18008

R6342-02

DRG
DRG

DRG
DRG
DRG
DRG
DRG

G

DRG NO: LP400789-1 REV: 2

CLASS UM

QUANTITY CHANGES

BORD bt b b s b

b s
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DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUAHTI'TY CHANGES
R1 008081 RES WW 120R 5% 7w VTH Ki1210-9-120-5% EA L
R3 007393 RES MO 39K 2% 2W ELECTROSIL FpP2 - EA 2
R4 007393 RES MO 39K 2% 2W ELECTROSIL Fp2 = EA -
RS 000560 RES CF 56R 5% .25W NECHM CFR25 A EA 2
RE 000560 RES CF 56R 5% .25W NECHM CFR25 A EA -
R7 000330 RES CF 33R 5% .25V NECHM CFR25 A En 2
R8 000330 RES CF 33R 5% .25W HECHM CFR25 A EA -
R9 000241 RES CF 240R 5% .25W HECHH CFR25 A EA 1
R10 000472 RES CF 4K7 5% .25W NEOHM CFR25 A EAn 1
R11 000104 RES CF 100K 5% .25W NECHM CFR25 A EA 1
R12 000150 RES CF 15R 5% .25W HECIHM CFR25 A EA 4
R13 000150 RES CF 15R 5% .25W HEOHM CFR25 A EA -
R14 000150 RES CF 15R 5% .25W NEOHM CFR25 A En -
R15 000150 RES CF 15R 5% .25W HEOHM CFR25 A EA -
R16 000151 RES CF 150R 5% .25W NEOHM CFR25 A En 2
R17 000151 RES CF 150R 5% .25W HEOIM CFR25 A EA -
R18 000105 RES CF 1MO 5% .25W HEOHM CFR25 A EA 1
c3 180066 CAP AE 6BOUF 200V NIPPON HRIG80 /200 EA 2
c4 180066 CAP AE 6B0UF 200V NIPPON HMRH680/200 EN =
cs 104024 CAP CD 10nF +80%-20% 100V ITT WPH3K210N02S EA 6
C6 104024 CAP CD 10nF +B0%-20% 100V ITT WPHSK210N02S EA -
c7 140040 CAP PP 10nF 5% 2KV STEATITE MKP1841 - EA 2
c8 140040 CAP PP 10nF 5% 2KV STEATITE MKP1841 = EAn -
c9 150022 CAP DT 2U2F 20% 35v AVX TAP2R2M35F A EA 1
Clo 104024 CAP CD 10nF +B0%-20% l00V ITT WPHS5K210N02S EA -
Cll 104024 CAP CD 10nF +B80%-20% 100V ITT WPHSH210R028 EA -~
[ad B 104024 CAP CD 10nF +BO%-20% 100V ITT WPISK210NG23 EA -
Cl5 1C4024 CAP CD 10nF +B0%-20% 100V I'TT WPH5K210N02S EA -
Cl4 180067 CAP AE 2200UF 16V RUBICON 16Ps2/2200 EA 14
C15 180067 CAP AE 2200UF 16V RUBICON 16PS2/2200 EX =
cle 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EAn -
C17 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
c1e 180067 CAP AE 2200UF 16V RUBICON 16PS2/2200 EA -
Ccl19 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
c20 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
c21 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EAn -
c22 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
c23 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
C24 180067 CAP AE 2200UF 16V RUBLCON 16P52/2200 EA -
€25 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
C26 180067 CAP AE 2200UF 16V RUBICON 16pPS2/2200 EA -
c27 180067 CAP AE 2200UF 16V RUBICON 16P52/2200 EA -
c30 100152 CAP CP 1n5F 10% 100V PHILIPS 2222 630 19152 = EA 2
c31 100152 CAP CP 1nSF 10% 100V PHILIPS 2222 630 19152 - EA -
€32 102332 CAP CD 3n3F +40-20% 500V BECK CDOBK303NXSCR/SK500D A EA 3

ASSY PCB SMPS MAIN 4600 DRG NO: LP400790-1

DATRON INSTRUMENTS LTD PARTS LIST 03-Nov-88

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
C33 102332 CAP CD 3n3F +40-20% S00V BECK CDOBKI03INXSCR/SK500D A EA -
C34 102332 CAP CD 3n3F +40-20% 500V BECK CDOBK303NXSCR/SK500D A EA -
C35 140017 CAP PP 1S50NHF 10% 250V TELEFUNKEN 9982 EA 2
C36 140017 CAP PP 150NF 10% 250V TELEFUNKEN 9982 EA -
c37 140089 CAP SUPP 2n2F 250V WIMA MP3-Y EA 3
c38 140089 CAP SUPP 2n2F 250V WIMA MP3-Y EA -
Cc39 180041 CAP AE 100UF 40V STEATITE EKM 00FD 310G EA 2
C40 180041 CAP AE 100UF 40V STEATITE EKM 00FD 310G EA -
C41 104055 CAP CER MULTILAYER 3ulF S0V SPRAUGE 3C202Z5U335M050B EA 4
C42 104055 CAP CER MULTILAYER 3ulF SOV SPRAUGE 3C20Z5U335M0508 EA -
c4a3 104055 CAP CER MULTILAYER 3u3F 50V SPRAUGE 3C20Z5U335M0508 EA -
C44 104055 CAP CER MULTILAYER 3u3f S0V SPRAUGE 3C20Z25U335M0508 EA -
c45 110053 CAP PE 47NF 10% 630V WIMA MKS4 EA 1~
C46 140089 CAP SUPP 2n2F 250V WIMA MP3-Y EA -
D1 209015 DIODE BR 4A BOOV INT RECTIFIERS KBU4K EA 1
D5 200001 DIODE GP 75mA 75V FAIRCHILD 14148 EA 3
D7 200030 DIODE LP 3A/600V RECT PHILIPS BYWI5C EA 2
DB 200030 DIODE LP 3A/600V RECT PHILIPS BYWS5C EA -
DS 200001 DIODE GP 75mA 75V FAIRCHILD 1N4148 EA -
D10 200001 DIODE GP 75mA 75V FAIRCHILD 1N4148 EA -
D11 200031 16A/45V SCHOTT RECT UNITRODE UsD945 EA 4
D12 200031 16A/45V SCHOTT RECT UNITRODE usD945 EA -
D13 20003) 16A/45V SCHOTT RECT UNITRODE UsD945 EA -
D14 200031 16A/45Y SCHOTT RECT UNITRODE UsD945 EA -
Ql 230099 TRAN MOSFET N CHAH S00V IXYS IXTHI2N50 EA 2
Q2 230099 TRAN MOSFET N CHAN S00V IXYS IXTHLI2N50 EA -
T1 350002-1 GATE DRIVE Tx ASSY DATRON SEE DRG EA 2
T2 350002-1 GATE DRIVE Tx ASSY DATRON SEE DRG EA -
T3 35G003-1 CURRENT TX DATRON SEE DRG EA 1
T4 300032-1 POWER Tx PRIMARY DATRON SEE DRG EA 1
5 300013-1 POWER Tx SECONDARY DATRON SEE DRG EA 1
RL3 330054 RELAY 1PNO POWER MONOSTABLE SDS DKla-5v EA 1
L1 370037-1 CHOKE CM DATIRON SEE DRG EA 1
L2 370038-1 CHOKE OUTPUT (POWER IND) DATRON SEE DRG EA 2
L3 370038-1 CHOKE OUTPUT (POWER IND) DATRON SEE DRG EA -
Wi01 540027 WRIE 2.65 DIA POLYESTER CU HI-WIRE LTD G2 AR ]
Ji 604091 PLUG PCB 10WAY VERT HARWIN M20-9%91005 EA 1
J3 620003 SOLDER PIN HARWIN H2105A01 EA 2
J14 620003 SOLDER PIN HARWIN H2105A01 EA -
J28 604090 PLUG PCB 5WAY VERT HARWIN M20-9990505 EA 1
E241 612004-1 STANDOFF M3 X 4 DATRON SEE DRAWING EA 9
E242 612004-1 STANDOFF M3 X 4 DATRON SEE DRAWING EA -
E243 612004-1 STANDOFF M3 X 4 DATRON SEE DRAWING EA -
E1011 620006 SOLDER TURRET HARWIN H9001-01 EA 14

E1012 620006 SOLDER TURRET HARWIN H3001-01 EA -



LP400790-1

DATRON INSTRUMENTS LTD  PARTS LIST 03-Nov-B8 DESC: ASSY PCB SMPS MAIN 4600
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
E1013 620006 SOLDER TURRET HARWIN 119001-01 EA -
E1014 620006 SOLDER TURRET HARW [N H9001-01 EA -
E1021 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1022 620006 SOLDER TURRET HARWIN H9001-01 EA
E1023 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1024 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1025 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1026 620006 SOLDER TURRET HARWIN H9001-01 EA
E1031 620006 SOLDER TURRET HARWIN H9001-01 EA
E1032 .620006 SOLDER TURRET HARWIN H9001-01 EA -
E1033_ 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1034 620006 SOLDER TURRET HARWIN H9001-01 EA -
TP1 620007 TEST POINT TERMINAL MICROVAR TYPE €30 EA 4
TP2 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP3 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP4 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
Fl 920025 FUSE 2A 20MM QUICK BLOW BELLING LEE L14278 EA 1
F2 920191 FUSE THERMAL 147 DEG C UMI X150 EA 1
400791-1  ASSY PCB SMPS CONTROL 4600 DATRON SEE DRG EA 1
410411-1  PCB SMPS MAIN SEE DRAWING EA 1
450639-1  INSULATION PAD SEE DRG EA 1
450650-1  CONTROL SCREEN SMPS SEE DRG EA 1 w
450651-1  TX SCREEN SMPS SEE DRG EA 1
450686-1  HEATSINK SUPPORT BLOCK SMPS SEF DRG EA 1
512000 WIRE 7/.2 PTFE 1KV BLK BSG210 TYPE C AR 1
512222 WIRE 7/.2 PTFE 1KV RED BSG210 TYPE C AR 1
512444 WIRE 7/.2 PTFE 1KV YEL BSG210 TYPE C AR 1
512555 WIRE 7/.2 PTFE 1KY GRN BSG210 TYPE C AR 1
512666 WIRE 7/.2 PTFE 1KV BLU BSG210 TYPE C AR 1
512999 WIRE 7/.2 PTFE 1KY WHI BSG210 TYPE C AR 1
560008-3 CABLE 4-CORE 7/.2 PTFE SC SEE DRG MM 460
560009 CABLE B CORE 7/0.2 PVC SC MM 535
590003 SLEEVE HS. 6.4mm YLW. R.S.COMPONENTS 399-524 AR 1
590004 SLEEVE PTFE lmm BLK HELLERMAN FE10 AR 1
590032 SLEEVE HS. 4.8mm YLW R.S.COMPONENTS 399-518 AR 1 ‘
590063 TY-WRAP PANDULT PLT31 EA 1
590076 SOLDER SLEEVE DIAM.7.3 RAYFAST CWT-7 EA 3
590078 SLEEVE HS 12.7 H.T. RS 398-408 AR 1
605052 SOCKET PCB 8-WAY .1" MOLEX 22-01-2085 BA 1
605053 12 WAY SOCKET MOLEX ' EA 1
605057 CRIMP TERMINAL GD PL MOLEX 4809-GL EA 13
611004 SCREW M3 X 6 POZLIPAN SZIP EA 3
611012 SCREW M3 X 12 POZICSK SZP EA 2
611015 SCREW M3 X 8 POZICSK SZP EA 4
611016 SCREW M3 X 8 POZIPAN SZP EA 5
DATRON INSTRUMENTS LTD  PARTS LIST 03-Nov-88  DESC: ASSY PCB SMPS MAIN 4600 DRG HO: LP400790-1 REV: 0 PAGE NO: 4
DESIG PART NO  DESCRIPTION PRINC MAHUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
612004-1  STANDOFF M3 X 4 DATRON SEE DRAWING EA -
613005 WASHER M3 INT SHAKEPROOF EA 6
613029 WASHER M3 WAVY SS EA 7
615002 NUT M3 FULL SZP EA 8
618001 BUSH INSUL. T0220 PHILIPS 56359C EA 4
630003 CLIP _P' 4.8 SES CNS EA 2
630004 CLIP "P' 6.4 SES CHé EA 1
630018 GROMMET 4.0 DIA. R S COMPONENTS 543-197 EA 2
630024 BEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 12
630029 TAPE 1/4" X 1/32" DBL.SIDED IM 4032 AR 1
630285 PCB GUIDE PCB MOUNT RICHO CVGMIN-1 EA 2
630310 GROMMET 6.5 DIA R § COMPONENTS 543-204 EA 1.
630313 LABEL DANGER HIGH VOLTAGE EA 2
920126 FUSE HOLDER PCB 20MM BELLING LEE L1426 EA 1
920207 RESISTER MTG BRACKET VM 18141 EA 1

Ene



DATRON INSTRUMENTS LTD

DESIG PART NO

R1 008081
R3 007393
R4 007393
RS 000560
R6 000560
R7 000330
i3] 000330
RO 000241

R10 000472
R11 000104

RrR12 000150
R13 000150
r14 000150
R15 000150
R16 000151

R17 000151
R18 000105

c3 180066
C4 180066
cs5 104024
C6 104024
c? 140040
c8 140040
€9 150022

Cl0 104024

Cl1 104024
Cc12 104024
Cl5 164024
Cl4 180067
C15 180067

€16 180067
c17 180067
cis 180067
c19 180067
c20 180067

c21 180067
c22 180067
c23 180067
Cc24 180067
€25 180067

c26 180067
c27 180067
Cc30 100152
c31 100152
c32 102332

DATRON INSTRUMENTS LTD

DESIG PART NO

PARTS LIST 03-Hov-88

DESCRIPTION

RES WW 120R 5% 7w
RES MO 39K 2% 2w
RES MO 39K 2% 2w
RES CF 56R 5% .25W
RES CF 56R 5% .25W

RES CF 33R 5% .25
RES CF 33R 5% .25W
RES CF 240R 5% .25W
RES CF 4K7 5% .25W
RES CF 100K 5% .25W

RES CF 15R 5% .25W
RES CF 15R 5% .25W
RES CF 15R 5% .25W
RES CF 15R 5% .25W
RES CF 150R 5% .25W

RES CF 150R 5% .25W
RES CF 1M0 5% .25W
CAP AE 6BOUF 200V
CAP AE 680UF 200V
CAP CD 10nF +80%-20% 100V
CAP CD 10nF +80%-20%
CAP PP 10nF 5% 2KV
CAP PP 10nF 5% 2KV
CAP DT 2U2F 20% 35V
CAP CD 10nF +B0%-20% 100V

100V

CAP CD 10nF +B0%-20% 100V
CAP CD 10nF +B80%-20% 100V
CAP CD 10nF +B0%-20% 100V
CAP AE 2200UF 16V
CAP AE 2200UF 16V

CAP AE 2200UF 16V
CAP AE 2200UF 16V
CAP AE 2200UF 16V
CAP AE 2200UF 16V
CAP AE 2200UF 16V

CAP AE 2200UF 16V
CAP AE 2200UF 16V
CAP AE 22000UF 16V
CAP AE 2200UF 16V
CAP AE 2200UF 16V

CAP AE 2200UF 16V

CAP AE 2200UF 16V

CAP CP 1nS5SF 10% 100V

CAP CP 1nSF 10% 100V

CAP CD 3n3F +40-20% 500V

PARTS LIST 03-Nov-8B8

DESCRIPTION

DESC:

¥YTM
ELECTROSIL
ELECTROSIL
NECHM
HECHM

NECIIM
HECHM
NECHM
HECHM
NEGHM

NEGIM
NEOIM
HEOHM
HEOHM
NEOHM

MEOIHM
HEOHM
NIPPON
NIPPON
ITT

ITT
STEATITE
STEATITE
AVX
ITT

ITT
ITT
IrT
RUBICON
RUBICON

RUBICON
RUBICON
RUEICON
RUBICON
RUBICON

RUBICON
RUBICON
RUBICON
RUBICON
RUBICON

RUBICON
RUBICON
PHILIPS
PHILIPS
BECK

DESC: ASSY PCB SMPS MAIN 4600

PRINC MANUF

ASSY PCB SHMPS MAIN 4600

MANUF PAR'T NUMBER

K11210-9-120-5%
FP2 -
FP2

CFR25
CFR25

CFR25
CFR25
CFR25
CFR25
CFR25

S>> >>

CFR25
CFR25
CFR25
CFR25
CFR25

T>>>>

CFR25
CFR25
HHURII6BO /200
NMRH680,/200
WPH5K210N025

>>

WPH5K210M025
MKP1841 =
MKP1841 -
TAP2R2M35F A
WPHSK210N025

WEHGR210H02S
WPIIYK210NC 23
WPH5K210N02S
16PS2/2200
16P52/2200

16PS2/2200
16PS2/2200
16P52/2200
16P52/2200
16P52/2200

16P52/2200
16PS2/2200
16PS2/2200
16PS2/2200
16P52/2200

16P52/2200
16P52/2200
2222 630 19152 =
2222 630 19152 =
CDOBK303NXSCR/SK500D A

MANUF PART NUMBER

CLASS UM

kEA 1
EA 2
2

m
S
o

1 m
=
(N S

m
>
W

REV: 0

CLASS UM QUANTITY CHANGES

c33 102332
C34 102332
€35 140017
Ccl6 140017
c37 140089

€38 140089
€39 180041
C40 180041
C41 104055
c42 104055

ca3 104055
C44 104055

c45 110053
C46 140089
D1 209015
DS 200001
D7 200030
De 200030
D9 200001

D10 200001

D11 200031
D12 200031
D13 20003)
D14 200031

Q1 230099
Q2 230099
T1 350002-1
T2 350002-1
T3 356003-1
T4 300032-1
TS 300033-1
RL3 330054
L1 3700371
L2 370038-1
L3 370038-1
Wiol 540027
J1 604091
J3 620003

Jl4 620003
J28s 604090

E241 612004-1
E242 612004-1
E243 612004-1
E1011 620006

E1012 620006

CAP CD 3In3F +40-20% 500V
CAP CD 3IniF +40-20% 500V
CAP PP 150HF 10% 250V
CAP PP 150NF 10% 250V
CAP SUPP 2n2F 250V

CAP SUPP 2n2F 250V

CAP AE 100UF 40V

CAP AE 100UF 40V

CAP CER MULTILAYER 3ulF 50V
CAP CER MULTILAYER 3u3F 50V

CAP CER MULTILAYER 3u3F S0V
CAP CER MULTILAYER 3u3F S0V
CAP PE 47NF 10% 630V

CAP SUPP 2n2F 250V

DIODE BR 4A BOOV

DIODE GP 75mA 75V
DIODE LP 3A/600V RECT
DIODE LP 3A/600YV RECT
DIODE GP 75mA 75V
DIODE GP 75mA 75V

16A/45V SCHOTT RECT
16A/45V SCHOTT RECT
16A/45V SCHOTT RECT
16A/45Y SCHOTT RECT
TRAN MOSFET N CHAHN 500V

TRAN MOSFET N CHAN 500V
GATE DRIVE Tx ASSY

GATE DRIVE Tx ASSY
CURRENT TX

POWER Tx PRIMARY

POWER Tx SECONDARY

RELAY 1PNO POWER MONOSTABLE
CHOKE CM

CHOKE OUTPUT (POWER IND)
CHOKE OUTPUT (POWER IND)

WRIE 2.65 DIA POLYESTER CU
PLUG PCB 10WAY VERT

SOLDER PIN

SOLDER PIN

PLUG PCB 5WAY VERT

STANDOFF M3 X 4
STANDOFF M3 X 4
STANDOFF M3 X 4
SOLDER TURRET
SOLDER TURRET

BECK
BECK
TELEFUNKEN
TELEFUNKEN
WIMA

WIMA
STEATITE
STEATITE
SPRAUGE
SPRAUGE

SPRAUGE
SPRAUGE

WIMA

WIMA

INT RECTIFIERS

FAIRCHILD
PHILIPS
PHILIPS
FAIRCHILD
FAIRCHILD

UNITRODE
UNITRODE
UNITRODE
UNITRODE
IXYS

IXYS

DATRON
DATRON
DATRON
DATRON

DATRON
SDS

DATRON
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DESC: ASSY PCB SMPS M.!\IN 4600 DRG NO: LP400790-1 REY: ©

DATRON INSTRUMENTS LTD PARTS LIST OJ—NCW es

s===sssssss=s=sss====3

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
E1013 620006 SOLDER TURRET HARWIN H3001-01 EA -
E1014 620006 SOLDER TURRET HARWIN H9001-01 ER -
E1021 620006 SOLDER TURRET HARWIN H3001-01 EA -
E1022 620006 SOLDER TURRET HARWIN H3001-01 EA -
E1023 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1024 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1025 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1026 620006 SOLDER TURRET HARWIN H3001-01 EA -
E1031 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1032 .620006 SOLDER TURRET HARWIN H9001-01 EA -
E1033_ 620006 SOLDER TURRET HARWIN H9001-01 EA -
E1034 620006 SOLDER TURRET HARWIN H9001-01 EA -
TP1 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA 4
TP2 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP3 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP4 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
Fl 920025 FUSE 2A 20MM QUICK BLOW BELLING LEE L1427B EA 1
F2 920191 FUSE THERMAL 147 DEG C UMI X150 EA 1
400791-1 ASSY PCB SMPS CONTROL 4600 DATRON SEE DRG EA 1
410411-1 PCB SMPS MAIN SEE DRAWING EA 1
450639-1  INSULATION PAD SEE DRG A EA 1
450650-1  CONTROL SCREEN SMPS SEE DRG EA 1 ‘
450651-1  TX SCREEN SMPS SEE DRG EA 1 ‘
450686-1  HEATSINK SUPPORT BLOCK SMPS SEE DRG EA 1
512000 WIRE 7/.2 PTFE 1KV BLK B5G210 TYPE C AR 1
512222 WIRE 7/.2 PTFE 1KV RED BSG210 TYPE C AR 1
512444 WIRE 7/.2 PTFE 1KV YEL BSG210 TYPE C AR 1
512555 WIRE 7/.2 PTFE 1KV GRN BSG210 TYPE C AR 1
512666 WIRE 7/.2 PTFE 1KV BLU B5G210 TYPE C AR 1
512999 WIRE 7/.2 PTFE 1KV WHI BSG210 TYPE C AR 1
560008-3 CABLE 4-CORE 7/.2 PTFE SC SEE DRG MM 460
560009 CABLE 8 CORE 7/0.2 PVC SC MM 535
590003 SLEEVE HS. 6.4mm YLW. R.S.COMPONENTS 399-524 AR 1 :
590004 SLEEVE PTFE 1mm BLK HELLERMAN y FE10 AR 1
590032 SLEEVE HS. 4.8mm YLW R.S.COMPONENTS 399-518 AR 1 |
590063 TY-WRAP PANDULT PLT31 EA 1
590076 SOLDER SLEEVE DIAM.7.3 RAYFAST CWT-7 EA 3
590078 SLEEVE HS 12.7 H.T. RS 398-408 AR 1
605052 SOCKET PCB B-WAY .1" MOLEX 22-01-2085 EA 1
605053 12 WAY SOCKET MOLEX EA 1
605057 CRIMP TERMINAL GD PL MOLEX 4809-GL EA 13
611004 SCREW M3 X 6 POZIPAN SZP EA 3
611012 SCREW M3 X 12 POZICSK SZP EA 2
611015 SCREW M3 X B POZICSK SZP EA 4
611016 SCREW M3 X B POZIPAN SZP EA S
DATRON 1HSTRUMENTS LTD PARTS LIST 03-Nov-88 DESC: ASSY PCB SMPS MAIN 4600 DRG HO: LP400790- 1 PAGE HO: 1
DESIG PART NO  DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
612004-1 STANDOFF M3 X 4 DATRON SEE DRAWING EA -
613005 WASHER M3 INT SHAKEPROGF EA 6
613029 WASHER M3 WAVY SS EA 7 P
615002 NUT M3 FULL SZP EA 8
618001 BUSH INSUL. TO220 PHILIPS 56359C EA 4
630003 cLIP P' 4.8 SES CNS EA 2
630004 CLIP P' 6.4 SES CN6 EA 1
630018 GROMMET 4.0 DIA. R S COMPONENTS 543-197 EA 2
630024 BEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 12
630029 TAPE 1/4" X 1/32" DBL.SIDED M 4032 AR 1
630285 PCB GUIDE PCB MOUNT RICHO CVGMIN-1 EA 2
630310 GROMMET 6.5 DIA R S COMPONENTS 543-204 EA 1
630313 LABEL DANGER HIGH VOLTAGE EA 2
920126 FUSE HOLDER PCB 20MM BELLING LEE L1426 EA 1
920207 RESISTER MTG BRACKET VTM 18141 EA 1

End
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DATRON IHSTRUMENTS LTD PARTS LIST 03-Nov-88

DESIG PART HO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R1 011001 RES MF 1K0O 1% .12W SO0PPM HOLSWORTHY HBC A EA 4
R2 011001 RES MF 1K00 1% ,12W SOPPM HOLSWORTHY H8C A EA -
R3 000472 RES CF 4K7 5% .25W NEOHM CFR25 A EA B
R4 000474 RES CF 470K 5% _25W HEOHM CFR25 A EA 3
RS 000102 RES CF 1KO0 S% .25W NEOHM CFR2S A EA 2
R6 000513 RES CF 51K 5% .25W HEOHM CFR25 A EA 1
R7 000472 RES CF 4K7 5% .25W NEOIIM CFR25 A EA -
R8 012211 RES MF 2K21 1% .12W S0PPM HOLSWORTHY HBC A EA 1
1{§] 014751 RES MF 4K75 1% .12W SO0PPM HOLSWORTHY Hac A Ea 1
R11 000225 RES CF 2M2 5% .25W NEOHM CFR2S A EA 1
R12 011001 RES MF 1K00 1% .12W S50PPM HOLSHORTHY HaC A EA -
R13 013011 RES MF JKO1 1% .12W S0PPM HOLSWORTHY HBC A EA 1
R14 014991 RES MF 4K99 1% .12W 50PPM HOLSWOR'TITY Hac A EA 1
R15 00000F RES FSV EA 1
R16 0006103 RES CF 10K 5% .25W NEOHM CFR2S A EA 8
R17 000473 RES CF 47K S% .25W HEOHM CFR25 A EA 1
R18 000102 RES CF 1K0O 5% .25W MEOHM CFR25 A EA -
R19 06€103 RES CT 10K VERT S/T BECKMAN T2XM Ea 1
R20 066502 RES CT 5K YERT S/T BECKMAN T2XW EA 1
R21 011001 RES MF 1KO0D 1% .12W SOPPM HOLSWORTHY Hac A EA -
R22 000472 RES CF 4K7 5% .25W NEOHM CFR25 A EA -
R23 012371 RES MF 2K37 1% .12W SOPPM HOLSWORTHY HBC A EA 2
R24 011431 RES MF 1K43 1% .12W S0PPM HOLSWORTIY Hac A FA 2
R25 000474 RES CF 470K S% .25W NEOHM CFRZS A EA -
R26 000472 RES CP 4K7 5% .25W HEOIM CFR25 A BA -~
R27 012371 RES MF 2K17 1% .12W S0PPM HOLSWORTHY HBC A EA -
R28 011431 RES MF 1K43 1% .12W SOPPM HOLSWORTHY Hec A EA -
R29 000472 RES CF 4K7, 5% .25V NEOIM CFR25 A EA -
K30 000821 RES CF B20R 5% .25W HEOHM CFR25 A EA 1
R31 000174 RES CF 470K 5% .25W NEOHM CFR25 A EA -
R32 011002 RES KF 1CGKO 1% .12W 502PH HOLSUCRTHY HBC A EA 2
K33 000472 RES CI' 417 5% .25W NEOHY CFR25 n EA -
R34 Q00103 RES CF 10K 5% .25W HEOHY CFR2S5 A EA -
R35 000101 RES CF 100R 5% .25W NEOHM CFR2S A EA 1
K35 000103 RES CF 10K S% .25W NEOHM CFR25 A EA -
R37 000103 RES CF 10K 5% .25W NEOHM CFR25 A EA -
R18 041004 RES MF 1M00 1% .12W SO0PPM HOLSWORTHY HBC A EA 1
R39 000103 RES CF 10K 5% .25W NEOHM CFR25 A EA -
R40 000434 RES CF 430K 5% .25W HEOHM CFR25 A EA 1
R41 gool184 RES CF 1BOK 5% .25W HEOHM CI'R25 A EA 1
R42 000472 RES CF 4K7 S% .25W NECOHM CFR25 A EA -
R43 000103 RES CF 10K 5% .25W KEOHM CFR25 A EA -
R44 000103 RES CF 10K 5% .25W HEOHM CFR25 A EA -
R45 000103 RES CF 10K 5% .25W HEOHM CER2ZY A EA -
R46 000223 RES CF 22K 5% .25W HEOHM CFR25 A EA 1

DATRON INSTRUMENTS LTD PARTS LIST 03-Nov-88

DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
R47 00c222 RES CF 2K2 5% .25V HEOHM CFR25 A EA 1
R48 000472 RES CF 4K7 5% .25W NEOHM CFR25 A EA -
R49 011002 RES MF 10K0 1% .12W 50PPM HOLSWORTHY HBC A EA -
RS0 000224 RES CF 220K 5% .25W NEOHM CFR25 A EA 1
c1 100331 CAP CP 330PF 2% 100V PHILIPS 2222 683 58331 EA 1
c2 110042 CAP PE 100HF 20% 63V WIMA MKS2 EA 4
c3 120040 CAP PC 1nSF 5% 100V WIMA FKC2 A EA 1
c4 110042 CAP PE 100HF 20% 63V WIMA MKS2 EA -
cs 110042 CAP PE 100NF 20% 63V H1MA MKS2 EA -
c6 100152 CAP CP 1nSF 10% 100V PHILIPS 2222 630 19152 - EA 1
c7 150006 CAP DT 4U7F 200% 16V AVX TAP4RTM16F A EA 2
cB 150006 CAP DT 4U7F 200% 16V AVX TAP4RTM16F A EA -
c9 110020 CAP PE 47NF 20% 63V WIMA MKS52 EA 1
clo 110039 CAP PE 470HF 20% 63V WIMA MKS2 EA 1
c12 110042 CAP PE 100NF 20% 63V WIMA MKS2 EA -
c13 110030 CAP PE INF 20% 100V WIMA FKS2 - EA 1
Cl4 150015 CAP DT 10UF 20% 35V AVX TAP10M3SF A EA 3
c15 120017 CAP PC 10nF 20% 100V WIMA FKC2 EA 1
Cl16 180047 CAP AE 1000UF 40V ECC SHMVB EA 2
c17 180047 CAP AE 1000UF 40V ECC SMYB EA -
cis 104026 CAP CD 47NF +50%-20% SOV SIEMENS B37449 EA 10
c19 104026 CAP CD 47NF +50%-20% 50V SIEMENS B37449 EA -
c20 150015 CAP DT 10UF 20% 35V AVX TAPLOMASF A EA
c21 150015 CAP DT 10UF 20% 35V AVX TAP10M3SF A EA -
c22 104026 CAP CD 47NFP +50%-20% 50V SIEMENS B317449 EA -
c23 104026 CAP CD 47NF +50%-20% 50V SIEMENS B37449 EA -
c24 104026 CAP CD 47NF +50%-20% S0V SIEMENS B37449 EA -
€25 104026 CAP CD 47NF +50%-20% SOV SIEMENS B37449 EA -
C26 104C26 CAP CD 47HF +50%-20% 50V STEMENS B37449 EA -
c27 104026 CAP C) 47HF +50%-20% 50V SIEMENS Bl7449 EA -
c28 10402€ CAP CC 47NF +50%-20% S50V SIEMENS B17449 EA -
€29 104026 CAP CD 47NF +50%-20% 50V STEMINS B37449 EA -
€30 150020 CAP DT 10UF 20% 25V AVX TAP1OM25F A EA 1
D1 200001 DIODE GP 75mA 75V FAIRCHILD 1IN4148 EA 7
D2 200001 DIODE GP 75mA 75V FATIRCHILD 1N4148 EA -
D3 200001 DIODE GP 75mA 75V FATRCHILD 1N4148 EA -
D3 200002 DIODE GP 1A 50V FAIRCHILD 1N4001 EA €
D5 200002 DIODE GP 1A 50V FAIRCHILD 184001 EA -
D6 200002 DIODE GP 1A S50V FAIRCHILD 1N4001 EA -
D7 200002 DIODE GP 1A SOV FAIRCHILD 1H4001 EA -
D8 214012 DIODE ZN 2V45 20PPM FERRANTI ZN458 EA 2
D9 214012 DIODE ZN 2V4S 20PPM FERRANTI ZN458 EA -
Dlo 200901 DIODE GP 75mA 75V FAIRCHILD 1H4148 EA -
D11 220010 DIODE GP SB H.P. 1NST711 A EA 1
D12 209003 DIODE BR 1AS5 100V MICRO-ELECTRONICS Wo01 EA 1



DATRON INSTRUMENTS LTD PARTS LIST 03-Nov-88 DESC: ASSY PCB SMPS CONTROL 4600 DRG NO: LP400791-1 REV: 0 PAGE NO: 3
DESIG PART HNO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
D13 213009 DIODE ZN 15V 5W UNITRODE TVSS515 EA 2
D14 213009 DIODE ZN 15V SW UNITRODE TVS515 EA -
D15 210240 DIODE ZN 24Y 400mW PHILIPS BZX79C24 A EA 1
D16 200001 DIODE GP 75mA 75V FAIRCHILD IN4148 EA -
D17 200001 DIODE GP 75mA 75V FAIRCHILD 1N4148 EA -
D18 200002 DIODE GP 1A 50V FAIRCHILD IN4001 EA -
D1% 200002 DIODE GP 1A 50V FAIRCHILD 1H4001 EA -
D20 200001 DIODE GP 75mA 75V FAIRCHILD IH4148 EA -
D21 210200 DIODE ZN 20V 400mW PHILIPS BZX79C20 A EA 1
Q2 230103 TRAN MOSFET N CHAN 60V/2.0A SUPERTEX TNO106N3 EA 2
Q3 230103 TRAN MOSFET N CHAN 60V/2.0A SUPERTEX TNOL106N3 EA -
Q4 240014 TRAN NPN TO92 NATIONAL BC337 EA 2
Q5 250011 TRAN PNP TOS2 NATIONAL BC327 EA 2
Q6 240014 TRAN HPN TO92 HATIONAL BC337 EA -
Q7 250011 TRAN PNP TOS2 NATIOHAL BC327 EA -
Q8 230078 TRAN MOSFET N CHAN SILICONIX BS170 EA 1
Q9 240006 TRAN NPN TO92 MOTOROLA 2N3904 EA 2
Qlo 240006 TRAN NPN TO92 MOTOROLA 2N3904 EA -
M1 260039 IC LIN OP AMP QUAD HATIONAL LM324N EA 2
M2 260039 IC LIN OP AMP QUAD NATIONAL LM324N EA -
M3 280145 IC DIG MOTOROLA MC14046B EA 1
M4 280178 IC DIG MONO DUAL PHILIPS HEF45288 EA 2
M5 280178 IC DIG MONO DUAL PHILIPS HEF4528B EA - [
M6 260075 IC LIN vV COMP DUAL NATIONAL LM2903N EA 1
M7 280085 IC DIG QUAD 2 I/P AND MOTOROLA MC14081BCP EA 1
MB 260006 IC DIG REG 15V 1A MOTOROLA MC7815CT EA 1
M3 260051 IC DIG REG -15V 1A MOTOROLA MC7915CT EA 1
M10 280011 IC DIG FLIP/FLOP D.DUAL MOTOROLA MC14013BCP EA 1
Tl 350002-1 GATE DRIVE Tx ASSY DATRON SEE DRG EA 2
T2 350002-1 GATE DRIVE Tx ASSY DATRON SEE DRG EA -
Pl 605171 SOCKET PCB HCRIZ 10WAY HARWIN M20-989 10 05 EA 1
P28 605170 SOCKET PCB HORIZ S WAY HARWIN M20-989 05 05 EA 1
E1041 620009 PIN VERO 1.0MM SS R S CCMPONENTS 433-854 EA 3
E1042 620009 PIN VERO 1.0MM SS R S COMPONENTS 433-854 EA -
E1043 620009 PIN VERO 1.0MM SS R S COMPOHENTS 433-854 EA -
TP1 620007 TEST POINT TERMIHAL MICROVAR TYPE C30 EA 8
TP2 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP3 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
P4 620007 TEST POINT TERMINAL MICROYAR TYPE C30 EA -
TP5 620007 TEST POINT TERMINAL MITROVAR TYPE C30 EA -
TP6 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
TP7 620007 TEST POINT TERMINAL MICROVAR TYPE €30 EA -
TP8 620007 TEST POINT TERMINAL MICROVAR TYPE C30 EA -
Fl 920084 FUSE 500mA 250V 20mm SLOW BLOW BELLING LEE L2080A/.500 EA 2
P2 920084 FUSE S00mA 250V 20mm SLOW BLOW BELLING LEE L20804/.500 EA - [

DATRON INSTRUMENTS LTD PARTS LIST 03-Nov-B8 DESC: ASSY PCB SMPS CONTROL 4600 DRG NO: LP400791-1 REV: 0 PAGE NO: 4 =
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
410418-B PCB SMPS CONTROL SEE DRG 1
512333 WIRE 7/.2 PTFE IKY ORANGE BSG210 TYPE € AR 1
513001 WIRE 7/.2 PTFE 1KV PINK BsSG210 TYPEC AR 1
590001 SLEEVE NP 1.5 X 20MM BLK HELLERMANN H15 EA 2
530007 LACING TAPE 2.5MM ALPHA LC136 A AR 1
590032 SLEEVE HS. 4.8mm YLW R.S.COMPONENTS 399-518 AR 1
602001 TERMINAL FSY MOLEX 02-04-5114 EA 2
605051 HOUSING 4WAY MOLEX 6471 SERIES 22-01-20 EA 1
605057 CRIMP TERMINAL GD PL MOLEX 4809-GL EA 3
605059 SOCKET PCB B-WAY DIL JERMYN J23-18008 A EA 1
605060 SOCKET PCB 14-WAY DIL JERMYN J23-18014 A EA 4
605061 SOCKET PCB 16-WAY DIL JERMYN J23-18016 A EA 3
611006 SCREW M3 X 10 POZIPAN SZP EA 2
613005 WASHER M3 INT SHAKEPROOF EA 2
615002 NUT M3 FULL SZP EA 2
618004 PAD MNTG. TOl8 JERMYN TO18-008D EA 2
630018 GROMMET 4.0 DIA. R S COMPONENTS 543-197 EA 1
630024 BEAD CERAMIC 16 SWG PARK ROYAL PORCELAIN No2 EA 4
630243 BEAD GLASS 2.4 X 0.81 X 1.8 MANSOL, (PREFORMS) L'T M5363B/3 EA 20
500003 HEATSHR INK COMPOUND RS 554-311 AR 1
920089 HEATSINK TO220 THERMALOY 60738 EA 2
920126 FUSE HOLDER PCB 20MM BELLING LEE L1426 EA

End
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DATRON INSTRUMENTS LTD

PARTS LIST 16-Mar-89

s=ssssmmss sSssSssssa=

DESIG PART NO

R101 015622
Rr102 041004
c101 150016
c102 180027
cl103 180027

Cl04 180004
D101 200006
D102 213019
D103 200001
D104 209003

D105 209003
D106 220045
D107 220045
D108 220045
D109 220045

D110 220045
Dil1 220046
D112 200001
D113 200001
Qlol 230100

U101l 22003¢
RL10L 330054
J2 604033
J13 601087
Jir 604086

J18 604087
J19 604086
J20 604033
J25 604075
J30 604087

J31 400899-1
S102 700061
§103 700061
Fl01 920084
410410-B

420098
420112-1
512000
512111
512222

512666
590001
605052
605057
611011

DATRON INSTRUMENTS LTD

DESIG PART NO

DESCRIPTION

RES MF 56K2 1% .12W 50PPM
RES MF 1M00 1% .12W S50PPM
CAP DT 1UF 20% 35V
CAP AE 2200UF 40V
CAP AE 2200UF 40V

CAP AE 4700UF 16V
DIODE GP 1A 600V
DIODE ZN 200V 500mw
DIODE GP 75mA 75V
DIODE BR 1A5 100V

DIODE BR 1A5 100V
DIODE LE RED RECT
DIODE LE RED RECT
DIODE LE RED RECT
DIODE LE RED RECT

DIODE LE RED RECT

DIODE LE BICOLOUR R/G
DIODE GP 75mA 75V

DIODE GP 75mA 75V

TRAN MOSFET N CHAN 60V 0.8A

OPTO ISOL 3KV

RELRY 1PNO POWER MONOSTABLE
PLUG PCB 4-WAY .1"

PLUG PCB 8 WAY .1"

PLUG PCB 12-WAY .1"

PLUG PCB B8 WAY .1"
PLUG PCB 12-WAY .1"
PLUG PCB 4-WAY .1"
PLUG PCB 6-WAY .1"
PLUG PCB 8 WAY .1"

ASSY RIBBON CABLE 4600
SWITCH 1P C/0
SWITCH 1P C/0

FUSE 500mA 250V 20mm SLOW BLOW

PCB FRONT

LABEL SERIAL/ASSY No.

LABEL SSD WARNING 12 X 12mm
WIRE 7/.2 PTFE 1KV BLK

WIRE 7/.2 PTFE 1KY BRN
WIRE 7/.2 PTFE 1KV RED

WIRE 7/.2 PTFE 1KY BLU
SLEEVE NP 1.5 X 20MM BLK
HOUSING 8 WAY .1"

CRIMP TERMINAL GD PL
SCREW M2.5 X 6 POZIPAN SZIP

PARTS LIST 16-Mar-89

613012
613014
615006
630243
630309

700063
920126

End

WASHER M2.5 SZP

WASHER M2.5 INT. SHAKP.

NUT M2.5 FULL SZP

BEAD GLASS 2.4 X 0.81 X 1.8
WIRE SADDLE PCB MOUNT

SWITCH 2P 2POSN ROCKER
FUSE HOLDER PCB 20MM

DESC: ASSY PC

PRINC MANUF

HOLSWORTHY
HOLSWOR'THY
AVX
STC
STC

STEATITE
FAIRCHILD
THOMPSON
FAIRCHILD
MICRO-ELECTRONICS

MICRO-ELECTRONICS
GI

GI
GI
GI

GI

ITI-V
FAIRCHILD
FAIRCHILD
IR

H.P.
SDS
MOLEX
MOLEX
MOLEX

MOLEX
MOLEX
MOLEX
MOLEX
MOLEX

DATRON
SCHADOW
SCHADOW
BELLING LEE

RS

BSG210
BSG210
BSG210

BSG210
HELLERMANN
MOLEX
MOLEX

DESC: A®SY PCB FRONT

MANUF PART NUMBER

HBC

HBC

TAPIROM3SF

SMVB 2200UF/40V
SMYB 2200UF/40V

EG4700/16
184005
BZXS55C200
1N4148
Wool

W00l

MV57124
MV57124
MV57124
MV57124

MV57124
TLMP5001
14148
1N4148
IRFD113

6N132
DKla-5V
22-29-2041
22-29-2081

,22-29-2121

22-29-2081
22-29-2121
22-29-2041
22-29-2061
22-29-2081

SEE DRG

SRL BLACK/RED
SRL BLACK/RED
L2080A/.500
SEE DRG

554-793
SEE DRG
TYPE C
TYPE C
TYPE C

TYPE C

H15

6471 SERIES 22-01-20
08-56-0120

4600 DRG HO:

CLASS UM QUANTLTY CHANGES

EA

EA

EA

i

bt pt o ot

LP400792-1

MANSOL (PREFORMS) LT
RICHCO

PLESSEY
BELLING LEE

MANUF PART NUMBER

M5363B/3
WS-A-2-01

408/1/38521/110
L1426

.

REV: 2

CLASS UM QUANTITY CHANGES

A




OVERALL CABLE LENGTH = 1500mm

10 10
. ¥ SCREEN TO BE .
STRIP 35 560009 ;lof::}-{BlZNDED 3.5 STRIP
ENDS. \

Ll
~4

}' -)V’FSEE NOTE
1
|

|

GREEN E YELLOW WIRES ARE NOT REQUIEED.
CUT OFF AT THIS POINT AT BOTH ENDS .

 SEE NOTE %

G6x5mm @

DT

SOCKET INSERT

SCREEN BRAID PULLED SCREEN BRAID PULLED

PLUG INSERT
BACK OVER COLLET. BACK OVER COLLET

= {4
a— ] [ o
PLUG ASSEMPLY
604097
* NOTE
WHITE ENSURE COLLET € COLLET NUT ARE
FITTED TO CABLE BEFORE SIRIPPING
BROWN BLUE BROWN . BLUE
VIOLET VIOLET
VIEW ON SOLDER PINS ' VIEW ON SOLDER PINS
OF PLUG INSERT OF SOCKET INSERT.
ANALOG BUS CABLE ASSEMBLY ,NS,,.J,:J: EE—'TQ

‘Drawing No. DA400843  Sheet 1 © Datron Instruments 1988
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OVERALL CABLE LENGTH APAOX [5m

14
28 |12.| TYPICAL BOTH ENDS OF CABLE

c — ]

Il
USE 2nD LARGEST CABLE SLEEVE. 570014

. ENSURE THIS PORTION LOES FOLD BACK BRAID SCREEN &
NOT HAVE WIPES SEPFRATED, CUT BACK CUT-OFF FOIL .

INSERT RIBBOM CABLE INTO PLUG
TOo EDGE OF PLASTIC RETAINER CLIP

AND PRES® PARTS TOGETHER . PLUG ASSEMBLY TYPICAL FOR

BOTH ENDS OF CABLE.

TYPICAL BOTH ENDS OF CABLE

2 PLUG SHELL ASSY.

ELECTRICAL INSULATION TAPE
TO PREVENT SHoRT CIRCUIT OF
RIBBON ENDS. CUT TO

B2mmm X [Bmm. g

4600 -
datron

meTromenTs=  DIGITAL BUS CABLE ASSEMBLY
© Datron Instruments 1988 Drawing No. DA400852 Sheet 1
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OVERALL CABLE LENGTH = 1250 mm

125 mm OUTER SHEATH 1000 mm REF:

*.[‘;m . / [/ .
- == | f;i %

TYPICAL BOTH ENDS OF CABLE

ohon (B757G2) |
’ K HEAT SHRINK SLEEVE
BROWN 2 35mm
BLUE ;j

PR zsmovs SCREWS £ SOLDER CABLES

INTO PLUGS.
TYPICAL BOTH ENDS OF CABLE

\ OVERALL CABLE LENGTH = 1250 mm

530555

| | GREEN I ’
e==gom (o0 = =

EARTHING LEAD

GREEN (92021 DN i
'z REMOVE -lchp.ew €. SOLDER CABLE g
INTO PLUG . !

TYPICAL BOTH ENDS OF CABLE |

~F
e
N

. 4600

4600 OUTPUT LEAD KIT datrn-n

INSTRUMENTS

Drawing Nm; DA400853  Sheet 1 © Datron Instruments 1988
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DATRCH IHNSTRUMENTS LTD PARTS LIST 25-Occ-88 DESC: ASSY CABLE DRG NO: LP400843-1 REV: O PAGE NO: i
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART MUMBER CLASS UM QUANTITY CHANGES
560009 CABLE 8 CORE 7/0.2 PVC SC MM 1500
604097 6WAY CABLE HNT PLUG LEMO FGG2B306CNAD62 EA 1
605182 6WAY CABLE MHT SOCKET LEHO FGJ2B306CHLD62 EA 1
590055 SLEEVE SILICOH 1mm BLK R S COMPONENTS 399-394 AR 1
End
4
-,
.
DATRON INSTRUMENTS LTD PARTS LIST 31-Jan-89 DESC: ASSY CABLE CONTROL 4600 DRG NO: LP400852-1 REY: 1 PAGE HO: 1
DESIG PART NO DESCRIPTION PRINC MANUF MANUF PART NUMBER CLASS UM QUANTITY CHANGES
570014 CABLE FLAT 15 WAY ROUND JACKET 3M 3659/155F MM 1500
604102 PLUG 15WAY DELTA PIN M 8215-8009 EA 2
606036 CABLE MOUNT MET JUHC SHELL M 3357-0215 EA 2
630274 TAPE PTFE 0.5mm THK x 30mm DALAU AR 1

End



DATRON INSTRUMENTS FAILURE REPORT.

Please complete all sections and return with your instrument.

Division:.....cccoovviveeiiecenn Department/Mail Stop ............cccoveeeeeineniiioiacnan e
User, Name: ........ccooovvvveeeeeieeeeenn. Telephone ......ocoeovvieeciicieen, | § R —

SO TIUMBEES o it isssssnisss ren mesnnsemersnssasnsons s bam as it s oot ke S e s e o

Fault details:

is the fault present on all ranges? Yes D No [:] Not Applicable I:]
IF 10 OB vivsranscsrsans ssossiiessstnins 350assskitns rnasgmassmmsnsasshasassamsmmsssmesm epsenssesangsinensesasinss
is the fault present on all functions?  Yes lj No :l Not Applicable E_j

is the fault: ~ Permanent Intermittent | |

if intermittent under what conditions does the fault re-appear .................cocoovereoeerrennnn

Does the instrument pass 'self test?* Yes No [:]
Any fail/error message displayed:

Now: Yes No |:| if Yo5 dOSCHDE: ...cocuvmmimnminmsis i

At the time of fault: Yes E No |:|

L D ———————

Prior to fault: Yes I:] No E’

e

Is the instrument used on |.E.E.E 488 bus? Yes L ] No
Is the instrument normally enclosed in a rack? Yes [ I No [ |
Approximate ambient eMPErature .................c.c.c.oueuiuieeeecieereee e




TERMS AND CONDITIONS OF SALE

1. GENERAL

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

2. QUOTATION

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

3. LIABILITY FOR DELAY

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

4. PAYMENT

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

5. INSPECTION & TEST

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

6. DELIVERY AND PACKING

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

7. DAMAGE IN TRANSIT

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

8. TRANSFER OF PROPERTY & RISK

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

9. WARRANTY

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

10. PATENTS

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

11. DOCUMENTATION

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

12. FRUSTRATION

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

13. BANKRUPTCY

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

14. LEGAL INTERPRETATION

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





