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INTRODUCTION

This manual contains Installation instructions, Software
Protocol, Technical information and drawings for the Model
6010B Automated Resistance Bridge.

GENERAL DESCRIPTION

The Model 6010B is an automated precision DC resistance bridge
employing the principle of the Direct Current Comparator.
Measurements International has extended this technology into a
bridge that will operate as a stand alone device for the
measurement of resistance ratio. As a remote controlled
automated system the direct reading of the measured resistance
and/or temperature is possible. The Model 6010B can make ratio
measurements of 1:1 to 10:1. System resolution is 25 bits,
which is uncertainty of better than 1 part per million. Being
a ratio device, the 6010B can do a "TRUE" self calibration.

This instrument provides an easy means of establishing resistor
to resistor, or resistor to resistance thermometer ratios.
Measurement functions are selected by front panel push buttons
or via an IEEE-488 bus. Measurement selections, results and
calibration data are displayed on the front panel. This
information can also be transmitted over the IEEE-488 bus.

Two 4-terminal resistors can be connected to the rear panel
inputs. These are designated Rs (standard) and Rx (unknown).
Greater flexibility in resistor comparisons can be achieved
with the addition of Measurement International's Model 4220A
Four terminal Matrix Scanner.
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APPENDIX

PART LISTS
DRAWINGS
SYSTEM SCHEMATIC o i e o a wm om s w owm om os o= o« BULOB
POWER SUPPLY SCHEMATIC & w B # s e e e e o s GOLOL
6010B POWER SUPPLY BOARD LAYOUT v ow b ow ow om . = o« B0LOL
MASTER CURRENT SOURCE SCHEMATIC . . . . . . . . 6010BO1
6010B MASTER CURRENT SOURCE LAYOUT w % o« = &« 6010T0LQL
SLAVE CURRENT SOURCE SCHEMATIC 1 OF 2 . . . . . 6010B0O2
SLAVE CURRENT SOURCE SCHEMATIC 2 OF 2 e » » » O0LO0BOZ
6010B SLAVE CURRENT SOURCE LAYOUT . . . . . . . 6100201
REAL TURNS SCHEMATIC ¢ s @ . 4 e = o+ = = « 6010BO30L
6010B REAL TURNS BOARD LAYOUT « o5 ow @ @ s @ o« 610030001
PARTIAL TURNS SCHEMATIC . . . « « « s » = 0010BQ302
6010B PARTIAL TURNS BOARD LAYOUT « w = s+ s « 610030201
NANOVOLT AMPLIFIER SCHEMATIC 1 OF 2 . . . . . . 6010B0O4
NANOVOLT AMPLIFIER SCHEMATIC 2 OF 2 .« .« . . 6010B0O4
6010B NANOVOLT AMPLIFIER LAYOUT . . . . . . . . 6100401
OSCILLATOR/MODULATOR SCHEMATIC W & o e o @ 6010B06
6010B OSC/MOD BOARD LAYOUT « m om @ ® w5 & ® 610060101
MICRO CONTROLLER SCHEMATIC r @ w s ow w o= s+ s x 60LOBOY
6010B MICRO BOARD LAYOUT « r m e e o owm o= oy e oy OLOQFQOL
KEYBOARD/CONTROLLER SCHEMATIC 1 OF 2 « « = » » B6010BOB
KEYBOARD/CONTROLLER SCHEMATIC 2 OF 2 « » « » » 6010BOS8
6010B KEYBOARD/CONTROLLER LAYOUT s o» o wm & s = 06100801
TURNS ISOLATION CCT SCHEMATIC . . . . . . . 6010B23

6010B TURNS ISOLATATION CCT LAYOUT « w owm 60lOT02301



INSPECTION
PHYSICAL

The Model 6010B is thoroughly inspected and tested before

shipment. However, damage could result from shipping.
Do a wvisual check of the equipment and packaging
materials, both should be free of mars or dents. The

shipping case should be kept until the instrument can be
thoroughly checked for mechanical and electrical damage.

ELECTRICAL
LINE VOLTAGE

The Model 6010B is tested and shipped with the AC
voltage selected <for the destination country.
However, the system should be checked to insure
that the setting is correct. AC voltage settings
are on the back of the system in the power entry
module (figure 1).

INPUT VOLTAGE SELECTOR

Remove the power cord before attempting to change

the AC input selection. Locate the small sguare
notch in the left-hand side of the fuse cover
(figure 1). Use a

small screw driver
to gently pry the
fuse cover off.

POWER ON/OFF SWITCH

The power selector AC POWER CONNECTOR
is a small printed / FUSE UNDER COVER
circuilt board ‘

located on the

right-hand end of y10OVO
the power entry 120V 0O
module. Use a :‘. 220v O
small pair of MOV?
pliers to remove A

this Dboard from GROUND PIN //
the module-

NOTCH FOR ACCESS
Reinstall the PCB
into the power
entry module, with
the new voltage

AC POWER SELECTOR

Figure 1... Power entry module

value to the
inside and the indicator to the outside see figure
2 and 3.
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Figure 3... Power selector 120 volts

If the voltage selection was incorrect the
FUSE should be checked for correct rating.

FUSE INSPECTION/REPLACEMENT

The fuse 1is inside the power entry module
located on 6010B rear panel. Refer to
1 and the INPUT VOLTAGE SELECTOR section (page
on how to remove the

1) for instructions

cover.

WARNING:

Remove the power cord from the 6010B
attempting to change the fuse.

FUSE REQUIREMENTS

figure

before

AC LINE VOLTAGE FAST BLOW FUSE
100 1 AMP. 250 VOLT
120 1 AMP. 250 VOLT
‘ 220 0.5 AMP. 250 VOLT
240 0.5 AMP. 250 VOLT




INSTALLATION

ENVIRONMENTAL

The 6010B will operate over a temperature range of
18° C to 322 C at less than 75% relative humidity.

LOCATION

The 6010B is best installed on a flat clean surface
(bench mount) or in a standard 19" instrument rack
(optional rack mounting adapters are available).
The 6010B should be installed in a location that
prevents the remote resistor leads from coming in
contact (or near) sources of electrical noise.

When mounting the 6010B in an instrument rack
install the bottom screws first. This will hold
the unit while the other screws are being
installed.

GROUND

The 6010B is supplied with a three-conductor AC
cord that plugs into the AC power module at the
rear of the frame. To reduce the hazard of
electrical shock always ensure that this cable is
plugged into an approved three contact grounded
electrical outlet (figure 1).

Above the power entry

module there are three SLAVE

connections to internal

ground. The recommended i(::::;7

configuration i1is all

connected, but if ground

loop problems occur then _J/CSB
EARTH

they may Dbe connected
individually.

L] 100V
\ 120V
L ]
230V
e— 240V
L

Logic

Q000

Figure 4...External ground



RESISTOR CONNECTIONS

Two 4-terminal resistors, designated Rs (standard) and Rx
(unknown) can be connected to the Model 6010B.

The 6010B produces current that flows to and from the
resistors. Terminals designated Cl1 and C2 are for
current. This current produces and electrical potential
across the resistors thus the designation P1 and P2.
Resistor current terminals connect to the 6010B terminals
designated Rs Cl and Rs
C2. Resistor potential

terminals are connected POTETIAL TERMINALS

to the 6010B terminals

P1 and P2. —— CENTER CONDUCTORS

connected to the Rs Rx

Terminals designated Rx e e

Cl, Rx P1, Rx P2 and Rx 1@ @

C2 (figure 5). P ® @
cc@ @

NOTE:

Resistors must use amngR~ sutEiD SH%§D

shleldeq leads for PERMINALS

connections. Connect

the shield wires to the Figure 5... Resistor connections
shield terminals on the
rear of the 6010B.

POWER SWITCH

The power on/off switch is in the power entry module.
Illumination of the front panel LCD display is the power
on indication. For detailed operational instructions
refer to the OPERATORS MANUAL.



REMOTE CONTROL
GENERAL INFORMATION

The 6010B can be operated via an IEEE 488 bus under
the control of a remote computer. Software can do
automatic measurements, such as scaling from 1 ohm
to 10,000 ohms and also the measurement and
calibration of PRT's.

IEEE-488 COMMANDS

: The single-character commands tabulated here are accepted
and handled by the 6010B when received over the GPIB interface.

Upon receipt of a command, the 6010B responds with an
ANSWER message or an ERROR message. The ANSWER reply is the
3-character reply sent on response to the Query (Q) command
(see table below). The ERROR reply consists of the character
'E', then the first character of the received command, and
finally a one or two digit error number that describes the

reason for the error (- see error number table below).
COMMAND NAME FORMAT ACTION
Local Lockout K Disables the 'remote' key on the 6010B.

This key has an LED that is 1lit while
the 6010B is wunder remote control.
Unless the Local Lockout command has
been received, this key may be pressed
to take local control of the 6010B.

Local Unlock U Enables the 'remote' key on the 6010B.
This key has an LED that is 1it while
the 6010B is under remote control.
Unless the Local Lockout command has
been received, this key may be pressed
to take local control of the 6010B. By
default, the remote key is unlocked.

Standby S This command is used to switch standby
' ON to stop a measurement or calibration

sequence.
Calibrate (e The 6010B starts its calibration

procedure, or replies with an error
message. Reported are descriptions (see



Query

Set Current

Set Delay Time

Set # of
Measurements

Set # of
Statistics

Local

Ixxx

Tnnn

Mnnn

Ynn

D Dbelow) of upcoming reports, turn
numbers (see # below), error values (see
* below), error uncertainties (see @
below), a zero balance value (see below)
and a zero balance uncertainty (see $
below). If the 6010B receives a Standby
(S) command while a calibration sequence
is 1in progress, the calibration 1is
stopped and the 6010B switches standby
on.

A 3-character reply is sent by the
6010B. The first character is R. The
second character is S if standby is ON,
and s if standby is OFF. The third
character is Q if the 'remote' key has
been pressed by the 6010B operator
(while LED 1lit) and g if it has not.

Sets the 6010B primary current to the
value xxx (0-100mA). The value XXX may
be any floating point number (in the
allowed range) composed of up to 25
characters.

Sets the 6010B reversal delay time to
nnn seconds (4-1000s). The integer
value nnn may consist of 1 to 4 digits.

The 6010B performs nnn measurements (1
to 1000000000).

If the measurement starts

successfully, the 6010B will report a
measurement description (see D below),
measurement numbers (see # below) and
ratio wvalues (see & below). If the
6010B detects a problem during a
measurement, it will send an error

message (11 to 25 - see error number
table below), stop the measurement and
switch standby on. If the 6010B

receives a Standby 'S' command while a
measurement 1s in progress, one final
ratio value (or a measurement error) 1s
sent, then the 6010B switches standby
on.

The 6010B switches to local control.



Remote R

Rs Value AXXX
Rx Value Bxxx
Extender 6011 E

(or 6011 & 6012)

Bridge 6010 H
Alone
Stop Waiting W

(Used only if
an extender is
in the system)

Used when with v
6011 extender
(or 6011& 6012)

Set the amount Z
SQR(2) *
former wvalue

Set the amount X
1./50R(2) *
former wvalue

The 6010B switches to remote control.
Now each character coming switches it to
remote. Except when the 6010 is
performing local measurements or local
calibrations. In this case an error
would be reported.

Send Rs value to the bridge.
Send Rx value to the bridge.

Informs the bridge that the extender 6011
is present in the bridge system. (or 6011
& 6012)

Informs the bridge that no extender is
present. (6011 or 6011 & 6012)

When the extender (6011 or 6011 & 6012)
is in the system, the bridge must often
wait with doing a next step until the
extender 1is ready. “W” sent to the
bridge causes it to stop waiting. Used
also to inform the bridge that the rough
resistor measurement will be at full
current (when the extender current is
less than 1 Amp)

Informs the bridge that the rough
resistor measurement will be at 1/10 of
the full current.

Causes the measurement current to
increase SQR(2) times even when sent
while remote measurements are running.
Error message (ERS) is sent to the unit
with local measurements running.

Exactly like Z but except the current is
not multiplied instead it is divided by
SQR(2) .



ERROR MESSAGE

If a command received by the 6010B is illegal, an error
message is sent as a reply. This ensures that all known
commands receive a response. The error message syntax is
as follows:

FORMAT MEANING

Ecccnnn The received command can not be handled
at this time for the reason described by
the error number. The single character
ccc 1s the first character of the
received command that caused the error.
The 1 or 2 digit number nnn is the error
number that describes the error that
took place. Only error numbers 2 to 15
are sent in response to external

commands . See the error Number table
below for a description of error
numbers. This error message 1s sent

INSTEAD of an expected response.
6010B REPORTS

The reports tabulated here are all sent over the GPIB
interface by the 6010B during either a measurement
sequence or calibration sequence EXCEPT 'Talk Off' and
'To Local'. 'Talk Off' and 'To Local' are reported
anytime a 6010B operator switches GPIB reporting off or
presses the 'remote' key (while under remote control)
respectively.

The 6010B sends reports over the GPIB interface using the
following steps:

1) The 6010B asserts the GPIB control line 'SRQ'. This
says to the GPIB controller that a device has made a
serial request. The 6010B writes the 'serial request

value' that describes the pending report to its GPIB
serial port register. These 'serial request values' are
tabulated below.

2) The 6010B waits until the 'SRQ' line is de-asserted
by a serial poll by the GPIB controller. The 6010B
responds to this serial poll with the contents of its
serial poll register (the 'serial request value'), then
the register is cleared.



3 The 6010B sends the report message over the GPIB
interface in the format tabulated below.

REPORT NAME

Measurement
Description

Calibration
Description

Turns Number

Measurement
Number

Ratio

Calibration
Error Value

\

Calibration
Zero Balance

FORMAT

Dsss

Dsss

#nnn

#nnn

&XXX

*RXX

(xxx

MEANING

String sss (up to 25 characters)
describes the total number of
measurements to be taken (and
reported) in the upcoming
sequence. Serial request value is
1s

String sss (up to 35 characters)
describes the subset of results to
be reported by the upcoming
section of a calibration. Serial
request value is 1.

The number nnn (1-4 digits) is the
turns or partial turns to Dbe
reported on by the upcoming
calibration result. Serial
request value is 3.

The number nnn (0 to 99, 1-2
digits) is the number of the
upcoming measurement. This number
wraps to 0 each time it reaches
100. Serial request value is 3.

The floating point wvalue xxx (up
to 25 characters) is the measured
ratio. Serial request value is 4.

The floating point wvalue xxx (up
to 25 characters) is the
calibration error wvalue. Serial
request value is 5.

The floating point wvalue xxx (up
to 25 characters) is the measure
balance at zero turns. Serial
request value is 6.



Calibration

Uncertainty @xxx
Calibration
Zero
Uncertainty $xxx
Measurement
Error Ecccnnn
Rxxx
SXXX
Instruction Nsss

The floating point wvalue xxx (up
to 25 characters) 1s uncertainty
in the calibration error wvalue.
Serial request value is 7.

The floating point value xxx (up
to 25 characters) is the
uncertainty in the measure balance
at zero turns. Serial request
value is 8.

An error 1is reported when the
6010B detects a problem during a
ratio measurement. The single
character ccc is the first
character of the command to the
6010B that caused the error (M in
this case). The 1 or 2 digit
number nnn is the error number
that describes the error that took
place. Only error numbers 11 to
25 are possible during a
measurement. See the error Number
table below for a description of
error numbers. This error message
is sent INSTEAD of the ratio
being measured. Serial request
value is the same as nnn.

Measured value of Rx. The floating
point value. (up to 25 characters)

Measured value of Rs.

The message sss (up to 35
characters) contains an
instruction from the 6010B that
must be read and cleared by an OK
(O) command to the 6010B. Note:
After sending an Instruction
report, the 6010B waits until it
receives an OK external command
before continuing. Serial request
value is 9.

10



To Local

This one character report is sent
by the 6010B to report that the
'remote' key (lit LED key) was
pressed while the 6010B was under
remote control. Serial request
value is 10.

ERROR NUMBERS SENT BY THE 6010B

This table describes the error numbers sent as part of error
reports and error replies.
used by the 6010B in replies to external commands and error
numbers 11 to 15 are used by the 6010B to indicate an error
If there is an error during measurement,
the measurement is stopped and standby is switched on.

during measurement.

NAME

VALUE_OUT RANGE

VALUE MISSING

ILLEGAL NOW

TERM EXPECTED

VAL INVALID CHAR

NOT REMOTE_ CTRL

VALUE_TOO_LONG

NUMBER

2

Note that error numbers 1 to 13 are

MEANING

The value sent as part of a GPIB
command is outside of the range of
allowed values.

No wvalue was sent as part of a
GPIB command with which a wvalue is
expected.

A GPIB command was received at the
6010B at a time at which the
command cannot be executed
(because of ongoing activity).

No terminator was sent at the end
of a GPIB command.

The value string sent with a GPIB
command contains a non-numeric
("+-.0123456789EeDd") character.

A GPIB command was received that
can only be performed while the
6010B is under remote control -
and the 6010B 1s wunder local
control.

The value string sent as part of a

GPIB command contains too many
characters.

11



VAL BAD

NEED STANDBY OFF

NEED IX ON

CHECK_CONNS

LOW VOLT

RATIO RANGE

ERROR_UNKNOWN

10

12

13

14

15

25

The value string sent with a GPIB
command cannot be decoded into a
number (although it consists of
legal characters).

A GPIB command was received that
cannot be performed while standby
is on at the 6010B - and the
standby is on at the 6010B.

A GPIB command was received that
cannot be performed while the
6010B has no primary current - and
the 6010B  has zero primary
gutrent.

During a measurement, a failure
has occurred that is likely caused
by loose or intermittent
connections.

During a measurement, a failure
has occurred that is likely caused
by a too low primary current
setting.

During a measurement, a failure
has occurred that is likely caused
by a resistor ratio that exceeds
the specifications of the 6010B.

An error was reported that is not
one of the above set.

12



HARDWARE INSTALLATION
PLATINUM RESISTANCE THERMOMETERS (PRT) CONNECTIONS
These devices replace the Rx resistor and connect

to the Rx C1, Rx P1l, Rx P2 and Rx C2 terminals. A
PRT must have a corresponding value of Rs see table

1.
TABLE 1
PRT Rs
ICE POINT OHMS
B2 0.1
25 10*
25 100
100 100

* RECOMMENDED VALUE

NOTE: Temperature equations and software are based

on a paper by H. Presto Thomas titled: "THE
INTERNATIONAL TEMPERATURE SCALE OF 1990 (IPTS-90)."
A copy of this paper will be supplied on request.

INTERFACE CONNECTIONS

Interface connection is
made via a 24 pin D type IEEE 488

connector located on the ?@/

rear panel (figure 6).

v

One end of the IEEE 488 N ] ~.© O_ i
bus cable plugs into this ' g L

and the other into the
interface connector on

Q00O

b

the | remote control / ] == pr—
computer. — 120v
230V

Q —— 240V

Figure 6...IEEE connector

13




FUNCTIONAL DESCRIPTION

Figure 7 is a functional block diagram of the 6010B. Refer to
this drawing while reading this description (also system
schematic drawing 610). Dotted lines outline the individual
printed circuit boards (PCB's). The drawing number of the
circuit boards is in the bottom left corner of the dotted line.
Heavy black lines are the data lines to and from the Micro
controller and the lighter solid lines are the connections
between the PCB's. This description assumes that the 4
terminal resistors have Dbeen connected, measurement data
entered and the measurement just started.

The "Master Current Source" (top left of figure 7) 1is a
constant current source that produces the measurement current
(IX) . This current is sent to the "Real Turns Switch" PCB (top

centre of figure 7) and then to the "partial Turns Switch" PCB.
The turns are set at 800 times and the loop is closed (Rx/Rs).
The current then connects to the comparator switch on the
"Nanovolt Amplifier PCB". The comparator switch connects Ix to
Rs. This produces a voltage across Rs. The measurement switch
passes this voltage to the Microvolt Detector, then to an
analogue to digital (A/D) converter on the "Slave Current

Source" PCB (top left of figure 7). Rs voltage and Is current
are used to calculate the rough wvalue of Rs. Ix and the Rx
voltage are used to find the rough value of Rx. The first

(rough) Rx/Rs ratio is then calculated.

The Micro Controller then calculates the number of primary
turns and sends the information to the turn select PCB's.
Secondary current (Is) required to balance the comparator is
calculated and the information is sent to the Slave Current
Source. The comparator selects Is to Rs and Ix to Rx. Ix is
routed from Rx back to the Master Current Source. This is done
to include the primary winding and switching contacts in the
current source feedback c¢ircuit, thus eliminating thermal
voltages and contact resistance problems.

14



PRIMARIES
_____________________ COMPARATOR
| MASTER CURRENT SOURCE : e DETECTOR —_————————
! e REAL |
: e [Bl| TR
1 1
X CR[;?,;?;; . | SWITCH MODULATOR |
| | | 6100301 |
! ! SECONDARY | /l
I ] —_———
: : 1 PARTIAL l ]
I |D/A : l ‘
1
| 61001 ! | B TURNS
i Felie It : SWITCH ;
| 6100302
| 2277 __
SRS, | SO | S | N —
|
| MICROVOLT
gi & DETECTOR /L
I Rx Rs
| P2 P2
| c2 ¢ ¢2
NANOVOLT
| DETECTOR
| MEASUREMENT
| 24 SWITCHING
A | _—
1 1 __T_
e arenm | e | [ PR

FIGURE 7... Functional Block Diagram

Equal and opposite current in the primary and secondary of a
transformer will balance and produce zero flux, unequal current
will produce flux, which can be detected by additional windings
(detector) . This allows the use of a transformer as a
comparator. The output of the detector windings is modulated
to allow amplification and detection of any unbalance condition
then connected to the demodulator/decoder on the Slave Current
Source PCB. Decoder output is routed to the secondary current
source to increase/decrease the output and sent via the A/D to
the Micro Controller as the balance measurement (balance 1).

The switching circuit then directs the Rx and Rs voltage to the
input of the Microvolt Detector. This output is combined with
the number of turns to find the Rx/Rs ratio (delta 1). Current
flow 1s reversed and a second balance measurement is made.
This is averaged with balance 1 and the results used to adjust
the secondary current.

15



The Microvolt detector output and the turns information is
combined to arrive at a second Rx/Rs ratio (delta 2). This
ratio is averaged with delta 1 to readjust the turns and be
displayed as the first measurement. This process is repeated
until the delta is reduced to a range that can be measured by
the Nanovolt detector. The Nanovolt detector continues the
same process but with an increase in resolution of 10°.

Current reversal is necessary to eliminate any offsets in the
electronic circuitry. Using the principal, if current flowing
in one direction develops an offset, current flowing in the
opposite direction will develop an equal and opposite offset.

MEASUREMENT SEQUENCE SUMMARY

1) First the rough value of Rx and Rs is measured and the rough
ratio (delta) calculated.

2) The primary turns are calculated and set.

3) The secondary balance (tracking) is calculated and set.

4) Ratio measurement 1 is made and stored as delta 1.

5) Balance measurement 1 is made and stored as balance 1.

6) The current is reversed.

7) Balance measurement 2 is made and averaged with balance 1.

8) Balance 1is adjusted using the average of the forward and
reverse current measurements.

9) Ratio measurement 2 is made and averaged with delta 1. The
result is displayed and used to adjust the turns.

10) If all the measurements have been completed the measurement
process is over. If there are still measurement to complete go
to the next step.

11) Repeat the ratio measurement and store the result as
delta 1.

12) Repeat the balance measurement and store the result as
balance 1.

13) Return to step 6 and continue until the last measurement is
done.

16



CIRCUIT DESCRIPTION
GENERAL COMMENTS
This document uses a functional block approach to
the individual circuit boards. Each circuit board
description will contain, an outline of the PCB
function, a block diagram of the PCB and an
explanation of the function of each block.

MASTER CURRENT SOURCE 6010T0101 PCB

Refer to the block diagram (figure 8) and the 61001
schematic.

This circuitry preforms the following functions:

stabilized programmable current source
- current ranging circuit

- high impedance output circuit

- current reversing circuit

- control, decode and interface circuits

Q
g <
GAIN || & %
29
\< o ]
= Q g K4 K5 U2 Q1
Sd|o/malg e
H m 2 g
5 & g =
S8 Z n TO
& H CURRENT REAL
usul3| us |ue Us REVERSE i,
I K3 Kl TURNS
CONTROL AND DECODE
EROM I U3 U7 Ul0 Ul4
MICRO
CONTROLLER

FIGURE 8...Master Current Source

\

Voltage regulator U9 and operational amplifier
(Opamp) U1l3 supply a stable reference voltage for
the 12 bit digital to analogue (D/A) converter US.
U6 acts as a buffer for the D/A and is connected
to the Howland constant current source US5S.



SLAVE

Gain is controlled in steps of 1, 10, 100 by Relays
K5 and K4.

A current mirror (U2 and Q1) provide a high output
impedance.

Current reversal is controlled by relays K1 and K3.

Circuits U3, U7, Ul0 and Ul4 are the digital
decode and interface between the Micro Controller
and the PCB circuits.

CURRENT SOURCE 6100201 PCB

Refer to the block diagram (figure 9) and the 61002
schematic.

This circuity preforms the following functions:

- comparator decoder and balance
measurement circuit

- current source for the comparator
secondary windings

- analogue to digital converter for
the Microvolt detector

- control, decode and interface
circuits

The output of comparator detector circuit is
decoded by diodes D1, D2, D3 and D4. Opamp U1l5
produces a signal that 1is summed with the
secondary winding current source to act as a
balance trim. Ul5 is also connected to Opamp U24
that feeds analogue to digital (A/D) converter U27.
The digital balance information 1is sent to the
Micro controller where it is processed as the
balance measurement.

Balance measurement information is processed and
returned to the PCB to control the D/A converter
U9. The analogue output is buffered by Ul6, summed
with Ul5's output and connected to Opamp Ul to
generate the secondary current.

The Microvolt detector output is converted to
digital in A/D converter U28. This information is
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used to calculate the rough resistor and ratio

values.
FROM oE
DETECTOR p
CODE |OPAM OPAMP %1
171
bl D2 U24 -
D3 D4| U5 u27
OPAMP TO
Al o SECONDARY
| 2 WINDINGS
o
Ul
U9 U1§ 27D l
CONTROL AND DECODE
To/FROMl US U6 U7 UlOo Ul2 -
MICRO U1l3 Ul4 U17 U19 e
CONTROLLER U21 U23 U32 U34 MICROVOLT
DETECTOR

FIGURE 9... Slave Current Source

Interface between the Micro controller and the PCB
circuits is handled by U5, U6, U7, U1l0, Ul2, U1l3,
Ul4, Ul7, U19, U21, U23, U32 AND U34,

REAL TURNS SELECT 6100301 PCB

Refer to the block diagram (figure 10) and the
6100301 schematic.

This circuit preforms the following functions:
- real turn select relays

- control, decode and interface
circuits

The relays select the real turn windings and the
direction of the current in these windings.

RELAY OPERATION
- both relays set current forward

- both relays reset current reverse
for calibration only

- one relay set and the other reset
no current through turns.



Decode and control functions are handled by Ul, U2,
U3, U4, Us, Ue, U}, U8B and UY.

This PCB can select from 0 to 11263 turns in one
turn steps. There are two single turn windings the
second is for calibration.

TO COMPARATOR TURNS CAL
[1024' |2048] |4096‘ ‘2048J ;1024} l 1 I

256' l 512

TURN SELECT RELAYS
M 48 1216 20 24 2832 3 7 1115 1923 2731

1 N N | I N | N | |

CURRENT IN I Il

RELAY LATCH AND DECODE
U3 U4 U5 Ue

T s

‘641'128

TURN SELECT RELAYS
2 6 1014 1822 2630 1 5 g 13 1721 25294\

I T ] O T o T

;s ‘- = = m—

T T

E TCH AN —
fgaq_INTERFACF RELAY LA D DECODE CURRENT
U7 Ul U2 U8 U9 QUT TO
MICRO PATTIAL
CONTROLLER TURNS BCB

FIGURE 10... Real Turn Select

PARTIAIL TURNS SELECT 6100302 PCB

Refer to the block diagram (figure 11) and the
6100302 schematic.

This PCB operation and control are identical to the
Real Turns Select PCB. Differences are in the
number of turns that can be selected. The addition
of a current splitter and the splitting of the PCB
into 1/128 weight turns and 1/16384 weight turns.

1/128 WEIGHT TURNS

The current splitter for this section of the PCB
has the effect of making each turn equal 1/128 of a
turn. Selecting all 127 of these turns will equal
127/128 of one turn on the Real Turns Select PCB.
There is a 1/128 turn for calibration purposes.
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FIGURE 11... Partial Turn Select

NANOVOLT AMPLIFIER 6100401 PCB

Refer to the block diagram (figure 12) and the
61004 schematic

This circuit preforms the following functions:
- routing primary and secondary current

- routing Rs and Rx potentials to the
detectors.

- Microvolt detector
- Nanovolt detector

Relays K1 and K2 control the current path for the
various steps in the measurement process. K3 and
K4 direct the current to either the standby
resistors (Rs standby and Rx standby) or Rx and Rs
for the measurement. Rx ground for the standby and
rough measurement 1is supplied through K6. The
delta select relays K5, K10, K11, K12 and K9 direct.



the resistor potentials to the Microvolt or
Nanovolt detectors.

K9 grounds the inputs to the Microvolt
detector when it is not in the
measurement circuit or for calibration
purposes.

K10 applies the Rx potential to the
Microvolt detector for the rough
measurement.

K11l applies the Rs potential to the
Microvolt detector for the rough
measurement.

K12 applies the Rx and Rs potentials to
the Microvolt detector for the initial
ratio (delta) measurement.

K5 shorts the inputs to the Nanovolt
detector until it is required for the
measurement process, then Rx and Rs
potentials are switched to the input.

The voltage drop across a resistor or the difference in voltage
across 2 resistors is routed to the Microvolt amplifier (U23)
which amplifies the difference between input signals.
Amplifier gain is selected in steps of 1, 10, 100 and 1000 to
allow the detection of input differences. The output of this
circuit is connected to an A/D converter on the Slave Current
Source PCB.
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FIGURE 12...Nanovolt Amplifier

The Nanovolt detector (EM10 U27) 1is a modular
circuit with a gain of 1000 feeding a gain control

circuit (K7 and K8). These relay select additional
gains of 1, 10 or 100 that give a total gain of
1000, 10,000 or 100,000 A/D converter (U1lb)

translates the analogue information to digital.
The Micro controller combines the Nanovolt detector
output with the turn information to calculate the
final ratio (delta).

Interface between the Micro controller and the PCB
circuit is handled by U7, U8, U9, Ul0, Ull, U1L3,
Uula, Ule, Uli, Ul9, U20Q, U21, U22, and U26.

OSCILLATOR/MODULATOR 6100601 ASSEMBLY

Refer to the 61006 schematic

This assembly is enclosed in a circular magnetic
shield and fastened to the inside bottom of the
6010B frame. It is the smaller of the two metal
cans. .

This circuit modulates a DC pulse and the output of
the comparator detector windings. The signal is
then amplified by transformer action and passed to
the demodulator/decoder on the Slave Current
Source.
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Vv25 MICRO CONTROLLER 6100701 ASSEMBLY
Refer to the 61007 schematic

This PCB handles all the control and Calculation
functions of the 6010B. U4 1s an NEC V25 8 bit
Micro Processor operating at 10 MHz. Random access
memory is in U5 and the program memory (firmware)
is in U3. Serial communication with the Keyboard
is done wvia Ul2 and <connector PS. IEEE
communication to the Micro controller 1is via
connector PIE and integrated circuits U9, Ul0 and

Ull. Connector PIO and circuit U8 provide the
communication between this PCB and the rest of the
6010B.

KEYBOARD CONTROLLER
Refer to the 61008 schematic.

The keyboard is setup as a X/Y pattern. Pressing
any switch will send the keyboard controller chip
(Ul) a 1 of 4 X signal and a 1 of 4 Y signal. The
keyboard control circuit decodes this information
and sends parallel control signals to the display
and serial controls to the Micro controller via U2.

POWER SUPPLY
The 6010B power supply is 3 individual circuit
boards each with a different output isolated from
the others. The power supply name is marked on the
individual PCB's.
PSA 00101 +5, +18, and +/-30 VDC
PSB 00101 +15, -15, and +/-15 VDC

PSC 00101 +/-18 VDC



SERVICE INFORMATION
INTRODUCTION

This section contains information on self
calibration, disassembly and alignment of the Model
6010B Automated Resistance Thermometer Bridge.

SELF CALIBRATION

The self calibration mode is entered from either
Remote control or front panel selection. Refer to
the operators manual for information on starting
this procedure.

NOTE: The calibration data is stored only, when in
the remote mode of operation. Local mode operation
requires manual recording of results.

CALIBRATION SEQUENCE

The calibration first does a zero turn balance
measurement to check the Nanovolt detector. Then
checks the comparator turns.

Refer to the real and partial turns select
schematics.

All the 1/16384 (including the calibrate turn)
weight turns plus all the 1/128 weight turns
(excluding the calibrate turn) are selected and the
total this is compared with 1 real turn.

128/16384 turn + 127/128 turn = 1 real
turn

All the 1/16384 (including the calibrate turn)
weight turns are selected and compared with 1
1/128 weight turn.

128/16384 turns = 1/128 turn

The calibrate turn on the real turn PCB is compared
to 1 real turn,

1 real turn = 1 real turn calibrate

Two 1 turns are then added and compared to the 2
turn winding.



1 turn + 1 turn calibrate = 2 turns

This combination is then added and compared with
the 4 turn winding.

1 +1+ 2 =4

This sequence continues until the 4096 turn winding
is checked.

1 +1+ 2+ 4+ 8+ 16 + 32 + 64 + 128
+ 256 + 512 + 1024 + 2048 = 4096

At this point the total turns selected is dropped
back to 2048 to check the remaining 2048 winding.
Then dropped back again to check the remaining 1024
winding.

The next step is to compare the 1/16384 calibrate
winding with the 1/16384 winding. These two are
then wused to check the 2/16384 winding. This
process is continued until all the 1/16384 windings
are checked.

The 1/128 turn windings are then checked in the
same manner.

DISASSEMBLY

The Model 6010B is engineered to provide an easy
means of disassembly for alignment and trouble
shooting. The case of the 6010B is made up from
two modular 5% inch enclosures with a 10 inch front
panel and back panel.

WARNING

TO AVOID ELECTRIC SHOCK, REMOVE THE POWER CORD AND
RESISTOR LEADS BEFORE DISASSEMBLING THE INSTRUMENT.

The following paragraphs present the disassembly
procedure for the 6010B. The top panel and back
panel are removed to gain access to the printed
circuit boards and power supplies.

The front panel is removed to gain access to the
key board, display, power supply, interconnection
harness, comparator windings and the oscillator
circuit.
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REMOVING THE TOP PANEL

1) Remove the
screws labelled # #1 42
1 and # 2 (see i1 g ©® °
figure 13). -
412/ | %8 o4 3
2) Slide the top B
panel to the back g2
f th tem. .
o e system § ity = s 1
The printed |4 0|4 ol#5
circult boards, i B
looking from the #14 ®|  1pEE-488 =
rear of the
instrument from SHER BT
left to right are i #13 @ #1;' " e
as follows: °
# 8 # T
Figure 13... Back panel
1) Nanovolt PCB
2) Real Turns PCB.
3) Partial Turns PCB
4) Master Current PCB.
5) Slave Current PCB.
6) Vertical metal divider
7) Microprocessor PCB, mounted on

the divider.
Power Supplies, mounted on top of
each other.

(ee]

REMOVING THE FRONT PANEL

1) Remove the four screws labelled # 1 and # 2
located in the front
corners of the left

and right side panels

(see figure 14). #1 @
2) The front panel can DO NOT REMOVE \i.
then be pulled away Py
from the chassis.

NOTE : The top and #2 @
bottom Dbezel (blue)

are connected to the . . .
front panel. Figure 14... Side view
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3) Pull the front panel top from the chassis and then the
bottom.

NOTE: Do not pull to hard as the front panel
Channel Indicator and Keyboard are connected to the
micro printed circuit board via ribbon cables.
4) To completely remove the front panel disconnect
the ribbon cable from the Keyboard and Indicator
board.

REMOVING THE BACK PANEL
1) Remove the top panel.

2) Remove the all the remaining screws from the
back panel (see figure 13 # 1 to # 17).

3) The top of the back panel can then be lifted up
and pulled away from the chassis.

NOTE: Do not pull to hard as the back panel is
connected to the internal circuit boards.

6) To completely remove the back panel very
carefully remove all connections.
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SERVICE MODE

The 6010B has service mode to allow user alignment of the
system circuit boards.

To enter the service mode:

Press the F5 key
Input 111559111 from the keyboard.

The main menu for the Service mode will
now appear. Different boards have
difference menu selections that are with
the board procedure.

To exit the main menus of the service
mode press QUIT and *CST*. When Exiting
from a sub menu of the service mode
press QUIT; MORE and *CST*

A second method is to turn the power off
wait 15 seconds and turn the power back
on.

WARNING

When using the service mode only make
the selections shown in this manual.
Damage to the system could result from
a wrong entry. ‘If a menu selection in
the instructions i1s not on the display
a wrong selection has been made. Press
the QUIT key to step Dback to the
previous menu and remake the selection.

Before removing any circuit board from
the system THE POWER SWITCH POWER MUST
BE IN THE OFF POSITION.

Refer to the schematic and layout
drawings for location of adjustments.
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MASTER CURRENT SOURCE 61001

This alignment procedure is in two parts. The first
part is the procedure for checking the existing
alignment followed by the instructions for complete
alignment.

CHECKOUT

1) Using the four terminal method measure the value
of a 100 ohm resistor.

Record the wvalue.

2) Connect the 100 ohm resistor between Rx-C2 & Rx-—
Cl. Do not connect this resistor to the Rx-P1l or
Rx-P2 terminals. Disconnect the Rs resistor.

3) Connect a Fluke model 8842A DVM (or equivalent)
across the 100 ohm resistor

4) Enter the service mode and make the following
selections:

OTHER; MORE; nVDET; BRIDG; BYPAS; NO; STDBY; Rx&Rs;
QUIT; QUIT; MORE; I SCR; SET I; 4095; ENTER; +/-/0;
+POS; RANGE; 1;

The DVM should read the a voltage (+/- 0.2%) equal
to the measured value of R (recorded in step 1)
times 1 mA current. If the DMM reading is correct
continue to the next step, if not see the alignment
procedure following.

5) Select RANGE; 100;

The DVM should read the a voltage +/- 0.2% equal to
the measured value of R (recorded in step 1) times

100 mA current. If the reading is correct go to
step 7, 1f not see the alignment procedure
following.

6) Select RANGE; 10;

Check for a DMM reading of the wvoltage +/- 0.2%
equal to the measured value of R (recorded in step
1) times 10 mA current.



If all the steps are within specification there is
no need to align the circuit.

ALIGNMENT

1) Temporarily install the decade box in R20 with
40K of resistance.

2) Measure a 10 ohm resistor, using the four terminal
method.

3) Connect the 10 ohm resistor between Rx-C2 & Rx-Cl

4) Connect the FLUKE 8842A DVM across the 10 ohm
resistor.

5) From main menu of unit press F5 key and input
111559111 press ENTER.

©6) Select OTHER; MORE; NVDET; BYPAS; NO; STDBY; Rx&Rs;
QUIT; QUIT; MORE; I SCR; SET I; 0; ENTER.

7) Adjust P2 for OV across resistor.

8) Select SET I; 2048; ENTER; RANGE; 100; Adjust pl and
Rl for a reading of 100mA * R +/- 0.2%. Should have
about 2V at TP3.

8) Select +/- NEG; Adjust P5 for 100mA * R +/- 0.2%.

9) Select RANGE; 10; Adjust P3 for a reading of 10mA * R
+/- 0.2%

10) Then select range 1.
11) Adjust decade box for a reading of 1mA * R +/-0.2%.

13) Install resistor MRS25F value determined by decade
box in R20.
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PARTIAI. TURNS 6100302
CHECKOUT

1) From the operation menu select Calib. The 6010B
will first do a zero turn calibration to check the
sensitivity of the peak detector.

2) Calibration results are displayed on the 6010B
(see note). DMM readings are used to check for
open turns in the comparator (see note). The DMM
will read either 100 mVv +/- 5% or 1 mV +/- 5%
depending on the step in the calibration sequence.
The DMM will read near 0 mV if the turn is open,
because the open turn condition causes DMM input to
float the exact reading cannot be predicted.

NOTES:
Specification for the turns calibration is <0.02 ppm.
The first thing seen is the calibration that is being done.

0 TURN BAL= ...10

The 10 is a count down timer when it reaches 0 the result will
be displayed. (DMM 100 mDC during count down)

0 TURN BAL = 0.000??2+/-0.0022

1 REAL TURN VERSUS 128 PTS
ERROR:...05 05 is the countdown
(DMM 100 mDC during count down)
REAL TURN COMPARISON

Tl ERROR:...05 (DMM 1 mDC)
Tl ERROR:..0.00?? +/-0.00?? PPM

This continues for all the real turns.

HIGH PARTIAL TURN COMPARISON
PT 1/128: ERROR:...05 (DMM 100 mDC)
PT 1/128: ERROR:0.00?? +/-0.00?? PPM
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This continues for all the 128 part turns.

If the calibration and DMM reading are within
specification there is no alignment necessary.

ALIGNMENT

1) Enter the service mode and make the following
selections:

CALIB;

2) While looking at 1 of the 1/128 turns versus
128 of the 1/16384 turns (display 1/128 Pt versus
128/16K pts). Adjust Pl on partial turn PCB for
an error of less than 0.005. The sequence will
repeat to allow time to make this adjustment. The
best results are achieved when 3 to 5 readings are
averaged. When finished select DONE.

3) Select STDBY; OK; OK;

4) Repeat step 2 until the parameters are met.
SLAVE CURRENT SOURCE 61002
CHECKOUT and ALIGNMENT

TRACKING VOLTAGE

1) Turn off power and remove the Slave Current
Source PCB from the 6010B. Remove Ul5 and
temporarily link TP3 to analogue GND (pin 4 of U2
or U26). Reinstall the PCB and turn on power.

2) Enter the service mode and select:
OTHER:; SLAVE; TRACK; 0; ENTER

3) Connect a high quality DMM to TP2 and Analogue
ground . If necessary adjust P2 to obtain a 0 VDC
reading (+/-0.05 mV).

4) Move the DMM lead from TP2 to TPl. If necessary
adjust P3 to obtain a 0 VDC reading (+/- 0.5 mV).



5) Select TRACK ; 24.5 ; ENTER.

Note the DMM reading.
6) Select TRACK; -24.5; ENTER.

Note the DMM reading.
7) If the voltage readings in steps 5 and 6 are not
positive and negative 24.5 VDC +/- 2 mVDC re select
the SOT resistor across R36.
8) Switch off 6010B, Remove the slave current

source from the system, reinstall Ul5, remove the
ground link.

PEAK DETECTOR ADJUSTMENT

1) Install 10 ohm resistor on Rx

2) Enter the service mode and select:

Ix; SET Iy 0.1; ENTER; QUIT; OTHER; MORE;
nvDET; BRIDG; STDBY; RxX & Rs; BYPASS; NO;

QUIT; QUIT; TURNS; REAL; Jss ENTER;

3) With an oscilloscope measure the DC shift at TP3
it should be -100 mVDC +/- 5 mvDC. To adjust this
level either R15 or R16 will have a "SOT" resister

selected in parallel.

4) Turn off the power and link the circuit board
analogue ground to case ground.

5) Turn on power monitor TP3 with an oscilloscope
and adjust Pl to minimize the AC signal.

6) Measure the DC voltage a TP3, if it is not 0.0
vDC +/- 20 mvVDC shunt R3 and R4 to make this
voltage correct.

7) Enter the service mode and select:

OTHER;« SLAVE; BAL=7?;

8) The 6010B display should -100mvDC +/- 5 mvDC, if
not the alignment has to be redone.
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NANOVOLT DETECTOR 61004
CHECKOUT
MICROVOLT DETECTOR

1) Install good quality stable 10 ohm resistors to
the Rx and Rs terminals.

2) Enter the service mode and select:

17 SET I: 1.7 ENTER; QUIT:; OTHER; MORE;
nVDET; BRIDGE; STDBY; Rx&Rs; QUIT; QULT 3
uvDET; CALIB; INPUT; Rs; MEAS?;

3) The display should read 10 mV +/- 0.2 mV.

DELTA=1.2222772+/-X.XXXXXXmV
It is the ? section of the display to should
look at.

4) Select:

QUIT; nVDET; BRIDG; BYPASS; NO; QUIT; QUIT;
uVvDET; INPUT; Rx; MEAS?;

5) The display should read 10 mV +/- 0.2 mV.

DELTA=1.72272?22272+/-X.XXXXXXmV
It is the ? section of the display to should
look at.

0) Select:

QUIT; MORE; QUIT; 1Ix; SET I; O0: ENTER; QUIT;
OTHER; TURNS; REAL; 1024; ENTER; QUIT; SLAVE;
TRACK; 0.125; ENTER; QUIT; QUIT; 1Ix; SET I;
1 ENTER; QUIT; OTHER; MORE?; UDET; INPUT;
RX; MEAS;

7) The display should read 10 mV +/- 0.2 mV. Record
the display reading.

DELTA=1.2727727?77+/-X.XXXXXXmV
It is the ? section of the display to should
look at.



8) Select:
INPUT; Rs; MEAS?;

9) The display should read 10 mv +/- 0.2 mV.
Record the display reading.

DELTA=1.7?727227277+/-X . XXXXXXmV
It is the ? section of the display to should
look at.

10) Select:
INPUT; Rx-Rs: MEAS?;

11) The display should read the difference between
the results in step 7 and 8 +/- 0.01 mV.

NANOVOLT DETECTOR

1) Install good quality stable 10 ohm resistors to
the Rx and Rs terminals.

2) Enter the service mode and select:

QUIT; MORE; QUIT; Ix; SET I; 50, ENTER;
QUIT ¥ MEAS; FULL; infinity (Note: this is
displayed as the sign - not the word):;

3) Wait until the Nanovolt starts measuring, and
the measurement has stabilised (12 readings).
Record the displayed result.

4) Introduce an error into the system by connecting
a 1M resistor parallel to Rx. This must be a good
quality stable resistor. Do not turn off power or
change any of the system setting while adding this
resistor.

5) Wait until the measurement has stabilised again
(12 readings). Record the reading.

6) The value recorded in step 5 above, should be
the same as that recorded in step 3 minus 1 ppm +/-
0.2 ppm.
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ALIGNMENT
MICROVOLT DETECTOR

1) Enter the service mode and select:

OTHER; MORE; uVDET; CALIB; INPUT; MORE; GND;
GAIN; 1000; MEAS?

2) Adjust P2 until the display is all zeros.
NANOVOLT DETECTOR

1) Enter the service mode and select:

OTHER; MORE; nVDET; INPUT; GND; MEAS?

2) Adjust Pl until the display is zero to the first
5 decimal points. 0.00000722°7.



SPECIFICATIONS
ELECTRONIC

RANGE :
0.001 ohm to 10 kilohms

RESOLUTION:
+/-0.01 ppm of full scale

RATIO:
0 te 13

LINEARITY:
<t 0.01 ppm

RATIO ACCURACY: < 0.1 ppm
For all ratios from 1:1 to 13:1
(Rs max of 1000 ohms)
< £ 1 x 107 2 Sigma

For range 10 kilohm to 10 kilohm
< * 2 x 1077 2sigma

INSULATION RESISTANCE
> 10" typically 10*%
GENERAL

POWER:

110/120/220/240 VAC 50/60 Hz 40 VA

WARM-UP-TIME:
10 minutes to full rated accuracy

AMBIENT TEMPERATURE:
18° ¢ to 32°cC

SIZE:
10.5 inches (266 mm) high
17.7 inches (451 mm) wide
12 inches (306 mm) deep
WEIGHT:

50 1lbs. (22.7 kg)

]
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6010B

Measurements International Limited

Name : General Assembly

Doc #: 6010B.PL

DCR #:
Instuctions : |

Rev. : 14

Date : 97-12-18

Approved : ¥ Page 1 of 2
Date Created : 91-03-01

lQuantity Manufacturer Part Number Name Description Reference
1 MIL 6010B01 Assembly Master Current Source
1 MIL 6010B02 Assembly Slave Current Source
1 MIL 6010B03 Assembly Turns Switching Assembly
1 MIL 6010B04 Assembly Nanovolt Amplifier
1 MIL 6010B05 Assembly Comparator Assembly
1 MiIL 6010B06 Assembly Oscillator Assembly
1 MIL 6010B07 Assembly Microprocessor Assembly
1 MIL 6010B09 Assembly Power Supply Assembly
1 MIL 6010B11 Assembly Front Panel Assembly
1 MIL 6010B12 Assembly Rear Panel Assembly
1 MIL 6010B13 Assembly Separator Assembly
1 MIL 6010B17 Assembly Keyboard/Micro Harness
1 MIL 6010B18 Assembly Display/Keyboard Harness
1 MIL 6010B21 Assembly GPIB Socket Assembly
1 MIL 6010B22 Assembly Power Harness Assembly
1 MIL 6010B23 Assembly Turns Isolation Circuit
1 MiIL 6010B24 Assembly I/0 Harness Assembly
1 MIL 6010B26 Assembly Wire Hookup Assembly
1 MIL 4020A10 Rev 1 Box Shipping Box
5 Harting 0903-164-6823 Connector Din Type C, 64 pin
7 Panduit CT156F22-4 Connector Through, 4 pin, Female PSA-J1,4,6,PSB-J1,4,6,PSC-J6
1 MIL 6010B19 Rev 1 Cover 6010B Terminal Cover
1 MIL 6010B25 Rev 2 Cover 6010B Ventilated Cover
5 Panduit TC100F-4 Cover 4 pin, CT100F22-4
8 Panduit TC156F-4 Cover 4 pin, CT156F22-4
2 Tracewell R517-12 Enclosure 19", Lt. Blue
2 MIL 6010B10 Rev 2 Hardware Bracket, PCB Mounting
10 MIL 616-220-303 Hardware Guide, PCB Rail
4 Keystone 620 Hardware Brack1.156x.656" Rt Angle

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B.PL

6010B

Measurements International Limited

Name : Master Current Source
Doc#: 6010B01.PL

DCR # .

Instuctions : vl

Rev. : 12

Date : 97-12-18

Approved : Qg/ Page 2 of 2
Date Created : 91-05-22

[Quantity Manufacturer Part Number Name Description Reference
1 Bourns 3006P-1-203 Potentiom'r 20k, Cermet, 10% P4
1 Bourns 3006P-1-501 Potentiom'r 500, Cermet, 10% P1
1 Bourns 3006P-1-502 Potentiom'r 5k, Cermet, 10% P2
3 Aromat DS2E-SL2-DC5V Relay 2C, Latching, 5V, 2A K2-4
2 Philips MRS25F10K0 Resistor 10k, Film, 1%, .5W R4,5
6 Philips MRS25F1K00 Resistor 1k, Film, 1%, .5W R21,23,25,31,34,35
4 Philips MRS25F270R Resistor 270, Film, 1%, .5W R27-29,33
2 Philips MRS25F2R00 Resistor 2.0, Film, 1%, .5W R8,9
1 Philips MRS25F383K Resistor 383k, Film, 1%, .5W R10
1 Philips MRS25F3K92 Resistor 3.92k, Film, 1%, .5W R37
4 Philips MRS25F750R Resistor 750, Film, 1%, .5W R22,24,26,32
1 Vishay S102K 100R0 Resistor 100, Foil, .1%, .6W R17
5 Vishay S102K 10K00 Resistor 10k, Foil, .1%, .6W R3,7,11,12,30
4 Vishay S102K 10R00 Resistor 10, Foil, .1%, .6W R13-16
1 Vishay S102K 1K000 Resistor 1k, Foil, .1%, .6W R19
2 Vishay S102K 2K000 Resistor 2k, Foil, .1%, .6W R2,36
1 Vishay S102K 5R000 Resistor 5, Foil, .1%, .6W R18
7 Augat 508-AG11D-ESL Socket 8 pin, DIP, Machined u2,3,5,8-10,17
2 Augat 516-AG11D-ES Socket 16 pin, DIP, Machined U4,16
1 Augat 8059-2G6 Socket T05-8 u7
1 AMP ICT-183X-TG Socket 18 pin, Dip, Machined ui2
1 Superior BP21B Terminal Binding Post, Black J2-2
1 Superior BP21R Terminal Binding Post, Red J2-1

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B01.PL

Name : Slave Current Source Rev. : 13
Doc #: 6010B02.PL Date : 98-03-27

6010B s 3

Instuctions : ¥ Date Created : 94-07-12

Page 1 of 2

Measurements International Limited

| Quantity Manufacturer Part Number Name Description Reference

1 Philips 368-25104 Capacitor 0.1uF, Polyes, 10%, 100V C3

3 Philips 368-25105 Capacitor 1uF, Polyes, 10%, 100V C4,57

1 Philips 368-25335 Capacitor 3.3uF, Polyes, 10%, 100V C9

1 Philips 373-21106 Capacitor 10uF, Polyes, 10%, 63V C6

2 Philips 680-10479 Capacitor 47pF, Ceramic, 2%, 100V C13,14
42 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C.1 (Decoupling)
2 Philips CN20A102J Capacitor 1000pF, Ceramic, 5%, 100V c11,12

2 Mallory SKR470M15F11V Capacitor 47uF, Electr, 20%, 63V C1,2
24 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C1T (Decoupling)
1 Harting 0903-164-6921 Connector Din Type C, 64 pin J1

6 Panduit MFSS100-1 Connector Header, 1 pin, Male TP1-TP4,2 x GND
1 Panduit MLSS100-4 Connector  Header, 4 pin, Male J2

1 MTRON MP-1-1.000 Crystal 1.000 MHz Y1

4 Motorola 1N4148 Diode Sig-Switch, 100V, 10mA D5,6,13,14

2 Motorola 1N459A Diode Lo-Leak, 200V, 25nA D1,2

2 Motorola 1N746A Diode Zener, 3.3V, 20mA D9,10

4 Siliconix JPADS Diode Ultra low leakage D7,8,11,12

2 AAVID 576802B03100 Heat Sink TO-220 us,4

1 Apex HS02 Heat Sink 8 pin, TO-3 U1

10 Quality Tech 6N139 IC Isolator, Opto U5-7,12-14,19,21-23
1 T.l. 74HCTO04N IC Gate, Hex Inverter u18

2 Philips 74HCT595N IC Register, 8 bit, p/o u10,17

1 Texas 74LS00N IC Gate, Quad 2, NAND uU16

2 T.I. 74L.S05N IC Gate, Hex Inverter U11,20

1 Nat. Semi. 7805CT IC Regulator, 5V U4

1 Nat. Semi. 7905CT IC Regulator, -5V U3

1 Analog ADS569JN IC Converter, 16 Bit D-A U9

3 Analog AD584JH IC Reference, Precision U2,26,29

2 Analog AD7701BN IC Converter, 16 Bit U27,28

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B02.PL

6010B

Measurements International Limited

Name : Slave Current Source
Doc #: 6010B02.PL

DCR #:

Instuctions : ¥

Rev. : 13
Date : 98-03-27

Approved : 37
Date Created : 94-07-12

Page 2 of 2

[Quantity Manufacturer Part Number Name Description Reference
6 P.M.L OP-177FP IC Op Amp U8,15,24,25,31,32
1 Apex PAO7 IC Op Amp, Power U1
2 MIL Jumper Jumper Link D, L1
1 MIL 6100201 Rev 8 PCB 6010B Slave Current
1 Vishay 1280G 10K Potentiom'r 10k, Metal Foil, 10% P3
1 Vishay 1280G 20K Potentiom'r 20k, Metal Foil, 10% P1
1 Hamlin HE721C0510 Relay SPDT, Reed K1
3 Bourns 4606X-101-102 Resistor 1k, Bussed, 5%, .25W RN2,6,9
3 Bourns 4606X-101-271 Resistor 270, Bussed, 5%, .25W RN1,5,8
3 Bourns 4606X-101-681 Resistor 680, Bussed, 5%, .25W RN3,4,7
1 Philips MRS25F100R Resistor 100, Film, 1%, .5W R10
4 Philips MRS25F10K0 Resistor 10k, Film, 1%, .5W R15,16,18,19
5 Philips MRS25F10R0 Resistor 10.0, Film, 1%, .5W R24-28
1 Philips MRS25F118K Resistor 118k, Film, 1%, .5W R17
3 Philips MRS25F1K00 Resistor 1k, Film, 1%, .5W R35,38,39
2 Philips MRS25F24K9 Resistor 249k, Film, 1%, .5W R14,20
1 Philips MRS25F383K Resistor 383k, Film, 1%, .5W R5
3 Philips MRS25F4K99 Resistor 4.99k, Film, 1%, .5W R8,29,32
1 Philips MRS25F560R Resistor 560, Film, 1%, .5W R22
2 Philips MRS25F75K0 Resistor 75k, Film, 1%, .5W R3,4
2 Philips PR02J2R2 Resistor 2.2, Film, 5%, 2W R1,2
2 Philips PR02J47R5 Resistor 47.5, Film, 5%, 2W R6,7
2 Vishay S102K 10K00 Resistor 10Kk, Foil, .1%, .6W R11,12
2 Vishay S102K 5K000 Resistor 5k, Foil, .1%, .6W R9,13
5 MIL SOT Resistor Resistor Select On Test R30,31,36,37,40
8 MIL 0327015013427100 Socket PCB pins for TO-5 package U1
19 AMP 2-641260-3 Socket 8 pin, DIP, Low Profile U2,5-8,12-15,19,21-26,29,31,32
2 AMP 544196-3 Socket 20 pin, DIP, Machined u27,28
1 Augat ICA-286-S-T-G Socket 28 pin, DIP, Machined U9

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B02.PL

6010B

Measurements International Limited

Name : Turns Switching Assembly

Doc #: 6010B03.PL
DCR #:
Instuctions : []

Rev. : 2

Date : 97-08-14
Approved :

Date Created : 91-09-30

Page 1 of 1

[Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B0301 Assembly Real Turns Selection
1 MIL 6010B0302 Assembly Partial Turns Selection

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. “G")


6010B03.PL

6010B

Measurements International Limited

Name : Real Turns Selection
Doc #: 6010B0301.PL

DCR # : ECN00016

Instuctions : v

Rev. : 4

Date : 97-12-22
Approved : 724
Date Created : 92-10-01

Page 1 of 1

| Quantity  Manufacturer Part Number Name Description Reference
6 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, Decoupling C.1
1 Farnell TAP100K16 Capacitor 100uF, Tantalum, 10%, 16V C1T
1 Harting 0903-164-6921 Connector Din Type C, 64 pin J1
5 Panduit MFSS100-1 Connector Header, 1 pin, Male TP1-5
1 T.I. 74HCTO4N IC Gate, Hex Inverter u7
8 Allegro UCNS5841A IC Driver, 8 Bit Serial U1-6,8,9
5 MIL Jumper Jumper Link R1,2,7,P1,2
1 MIL 610030001 Rev 1 PCB 6010B Real Turns Board
32 Aromat S2EB-L2-5V Relay 2A 2B, Latching, 5V K1-32

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0301.PL

6010B

Measurements International Limited

Name : Partial Turns Selection
Doc #: 6010B0302.PL

DCR #:
Instuctions : ]

Rev. : 7
Date : ~12-22
Approved : Page 1 of 1

Date Created : 92-10-01

|Quantity Manufacturer Part Number Name Description Reference
3 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C2-4
1 Farnell TAP100K16 Capacitor 100uF, Tantalum, 10%, 16V C1
1 Harting 0903-164-6921 Connector Din Type C, 64 pin J1
3 Panduit MFSS100-1 Connector Header, 1 pin, Male TP2,4,5
1 Wakefield 680-.5A Heat Sink 1/2 ", Anodized Heat Sink
1 T.I. 74HCTO4N IC Gate, Hex Inverter u7
5 Allegro UCN5841A IC Driver, 8 Bit Serial U2-6
1 MIL Jumper Jumper Link R6
1 MIL 6010B030201 Rev 1 PCB 6010B Partial Turns Board
1 Vishay 1280G 10R Potentiom'r 10, Metal Foil, 10% P2
5 Aromat S2EB-L2-5V Relay 2A 2B, Latching, 5V K24,27,28,31,32
11 Aromat S2EB-L2-5V Relay 2A 2B, Latching, 5V K3,4,7,8,11,12,15,16,19,20,23,
1 Vishay S102K 3K700 Resistor 3.7k, Foil, .1%, .6W R7
1 Vishay VHP-3 30R000 Resistor 30, VHP-3, .01%, 10W R4

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. “G")


6010B0302.PL

Name : Nanovolt Amplifier Rev. : 12
Doc#: 6010B04.PL Date : 98-01-19
6 O 1 O B DCR #: Approved : W Page 1 of 3
Instuctions : I Date Created : 91-05-22
Measurements International Limited
| Quantity Manufacturer Part Number Name Description Reference J
2 Mallory 160474K63D Capacitor 0.47uF, Polyes, 10%, 63V C5,6
1 Philips 344-25154 Capacitor 0.15uF, Polyes, 10%, 100V Cc7
2 Philips 368-25105 Capacitor 1uF, Polyes, 10%, 100V C8,11 (on back)
1 Philips 373-21106 Capacitor 10uF, Polyes, 10%, 63V (01°]
3 Philips 680-10479 Capacitor 47pF, Ceramic, 2%, 100V C2,3,12
22 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C.1 Decoupling
1 Kemet CK05BX103K Capacitor 0.01uF, Ceramic, 10%,100V C4
1 Philips CN20A102J Capacitor 1000pF, Ceramic, 5%, 100V C1
29 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C1T Decoupling
1 Harting 0903-164-6921 Connector Din Type C, 64 pin J1
7 Panduit MFSS100-1 Connector Header, 1 pin, Male TP1-4, NV GND, 2 x A GND
2 Panduit MLSS100-4 Connector Header, 4 pin, Male J2,4
1 MTRON MP-1-1.000 Crystal 1.000 MHz Y1
2 Motorola 1N4148 Diode Sig-Switch, 100V, 10mA D4,5
6 Siliconix JPADS Diode Ultra low leakage D1-3
6 Keystone 3049 Hardware Washer, #4, Nylon u1-6
16 MIL 4100206 Rev Hardware Washer, Q200, #8,Shoulder
6 Keystone 4673 Hardware InsulatorTO220,MicaWasher U1-6
2 Keystone 619 Hardware Bracket,.687" Right Angle
2 Keystone 619 Hardware Bracket,.687" Right Angle
1 MIL 6010B0402 Rev 1 Heat Sink Regulator Heat Sink U1-6
10 Quality Tech 6N139 IC Isolator, Opto U8-10,13,14,16,19,20,24,25
2 T.I. 74LS05N IC Gate, Hex Inverter u7,17
2 Nat. Semi. 7805CT IC Regulator, 5V U1,6
1 Nat. Semi. 7815CT IC Regulator, 15V u2
2 Nat. Semi. 7905CT IC Regulator, -5V U3,4
1 Nat. Semi. 7915CT IC Regulator, -15V us
1 EM Electr. A10 IC Op Amp, Nanovolt A9
1 Analog AD584JH IC Reference, Precision uU18

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B04.PL

6010B

Measurements International Limited

Name : Nanovolt Amplifier

Doc #: 6010B04.PL
DCR #:
Instuctions : v

Rev. :
Date :
Approved :

12
98-01-19

ﬁ Page 2 of 3

Date Created : 91-05-22

IQuantity Manufacturer Part Number Name Description Reference
1 Analog AD7703CN IC Converter, 20 Bit u1s
1 Lin Tech LT1028 IC Op Amp, Low Noise u1i2
1 P.M.1. OP-177FP IC Op Amp u27
1 Burr Brown PGA200AG IC Op Amp, Prog. Gain u23
4 Allegro UCNS5841A IC Driver, 8 Bit Serial U11,21,22,26
1 MIL 6100401 Rev 5 PCB 6010B Nanovolt Amplifier
1 MIL 6010B0403 Rev 1 Plate RS/RX Terminal Mounting
1 Vishay 1280G 200R Potentiom'r 200, Metal Foil, 10% P1
1 Bourns 3006P-1-104 Potentiom'r 100k, Cermet, 10% P2 (angled off board)
3 Aromat S2EB-L2-5V Relay 2A 2B, Latching, 5V K1,2,5
7 Aromat S4EB-L2-5V Relay 4A, Latching, 5V K6-12
1 Bourns 4606X-101-102 Resistor 1k, Bussed, 5%, .25W RN3
2 Bourns 4606X-101-271 Resistor 270, Bussed, 5%, .25W RN2,5
3 Bourns 4606X-101-681 Resistor 680, Bussed, 5%, .25W RN1,4,6
1 Philips MRS25F100R Resistor 100, Film, 1%, .5W R20
2 Philips MRS25F10K0 Resistor 10k, Film, 1%, .5W R16,17
1 Philips MRS25F10M0 Resistor 10M, Film, 1%, .5W R28
3 Philips MRS25F10R0 Resistor 10.0, Film, 1%, .5W R19,21,22
1 Philips MRS25F15K0 Resistor 15k, Film, 1%, .5W R32
4 Philips MRS25F1K00 Resistor 1k, Film, 1%, .5W R10,11,23,24
2 Philips MRS25F270R Resistor 270, Film, 1%, .5W R5,6
2 Philips MRS25F2K94 Resistor 2.94k, Film, 1%, .5W R25,30
1 Philips MRS25F2M00 Resistor 2M, Film, 1%, .5W R29
1 Philips MRS25F2R21 Resistor 2.21, Film, 1%, .5W R18
2 Philips MRS25F470R Resistor 470, Film, 1%, .5W R7,8
2 Philips MRS25F4K99 Resistor 4.99k, Film, 1%, .5W R26,27
2 Philips MRS25F750R Resistor 750, Film, 1%, .5W R9,12
2 Philips PR02J100R Resistor 100, Film, 5%, 2W R1,3
2 Philips PR02J10R Resistor 10, Film, 5%, 2W RrS,RxS

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B04.PL

6010B

Measurements International Limited

Name : Nanovolt Amplifier

Doc #: 6010B04.PL

DCR #:
Instuctions : v

Rev. : 12

Date : 98-01-19

Approved : I Page 3 of 3
Date Created : 91-05-22

| Quantity Manufacturer Part Number Name Description Reference
2 Philips PR0O2J1R0 Resistor 1.0, Film, 5%, 2W R2,4
1 Vishay S102K 100R0 Resistor 100, Foil, .1%, .6W R13
1 Vishay S102K 101R0O Resistor 101, Foil, .1%, .6W R34
1 Vishay S102K 10K00 Resistor 10k, Foil, .1%, .6W R15
1 Vishay S102K 10R00 Resistor 10, Foil, .1%, .6W R31
1 Vishay S102K 1K111 Resistor 1.111k, Foil, .1%, .6W R33
1 Vishay S102K 9K990 Resistor 9.99k, Foil, .1%, .6W R14
11 Augat 508-AG11D-ESL Socket 8 pin, DIP, Machined U8-10,12-14,16,19,20,24,25
1 AMP 544196-3 Socket 20 pin, DIP, Machined u15
1 AMP 545118-2 Socket 14 pin, DIP, Machined u23
16 R.P. Screw M 4100205 Rev A Spacer Low Thermal Spacer
8 MIL 4100203A Rev B Terminal Low Thermal, Screw, Short
8 MIL 4100204 Rev C Terminal Terminal Head
1 Motorola 2N2222A Transistor NPN, Signal Q1

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B04.PL

6010B

Measurements International Limited

Name : Comparator Assembly

Doc #: 6010B05.PL
DCR#:
Instuctions : (v

Rev. : 2

Date : 97-08-14
Approved : %)7_d.
Date Created : 91-03-01

Page 1 of 1

[Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B0501 Assembly Comparator Sub-Assembly
1 MIL 2000502 Rev A Shield Can, Large, Mumetal Mag.

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B05.PL

6010B

Measurements International Limited

Name : Comparator Sub-Assembly
Doc #: 6010B0501.PL

DCR #:

Instuctions : []

Rev. : 2
Date : 97-08-14
Approved : &7

Date Created : 91-03-01

Page 1 of 1

[Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B050105 Assembly Detector Assembly
5 MIL 6010B050101 Rev 1 Shield Bottom Ring
5 MIL 6016B050102 Rev 1 Shield Top Ring
1 MIL 6010B050103 Rev 1 Shield Outer, Mumetal
1 MIL 6010B050104 Rev 1 Shield Inner, Mumetal

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0501.PL

6010B

Measurements International Limited

Name : Detector Assembly
Doc #: 6010B050105.PL

DCR # :
Instuctions : ¥

Rev. : 2
Date : 97-08-14

Approved : &'

Date Created : 91-03-01

Page 1 of 1

| Quantity Manufacturer Part Number

Name

Description

Reference

2 Magnetic Inc 18A8002

Core

Matched Pair

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B050105.PL

6010B

Measurements International Limited

Name : Oscillator Assembly
Doc #: 6010B06.PL

DCR #:

Instuctions : []

Rev. : 2
Date : 97-08-14

Approved : ?
Date Created : 91-03-01

Page 1 of 1

|Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B0601 Assembly Oscillator / Modulator
1 MIL 6010B0602 Assembly Oscillator Toroid
1 MIL 2000602 Rev A Shield Can, Small, Mumetal Mag.

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B06.PL

6010B

Measurements International Limited

Name : Oscillator / Modulator
Doc #: 6010B0601.PL

DCR # :
Instuctions : (v

Rev. : 4
Date : 97-08-14
Approved :

Date Created : 91-05-21

Page 1 of 1

[Quantity Manufacturer Part Number Name Description Reference
1 Philips DD-102 Capacitor 1000pF, Ceramic,10%,1000V C1
2 Motorola 1N4148 Diode Sig-Switch, 100V, 10mA D1,2
1 MIL 6010B060102 Rev 2 Heat Sink Osc/Mod Heat Sink
1 MIL 610060101 Rev 0 PCB 6010B Osc/Mod Board
1 Philips MRS25F10KO0 Resistor 10k, Film, 1%, .5W R3
4 Philips MRS25F1K00 Resistor 1k, Film, 1%, .5W R4-7
2 Philips MRS25F470R Resistor 470, Film, 1%, .5W R1,2
2 Motorola D45H11 Transistor PNP, Power Q1,2

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0601.PL

Name : Oscillator Toroid Rev. : 2
6 O 1 O B Doc # : 6010B0602.PL Date : 97-08-14
DCR #: Approved : Page 1 of 1
Instuctions : v Date Created : 94-03-01
Measurements International Limited
[ Quantity Manufacturer Part Number Name Description Reference B
1 Magnetic Inc 01-52035-1A Core 2.9,4.7,1.6, Sq. Orthonol

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0602.PL

6010B

Measurements International Limited

Name : Microprocessor Assembly
Doc #: 6010B07.PL
DCR # : ECN00041

Instuctions : []

Rev. :
Date :
Approved :

3
97-08-14

Date Created : 91-12-28

Page 1 of 1

| Quantity Manufacturer Part Number Name Description Reference
2 Philips 678-10189 Capacitor 18pF, Ceramic, 2%, 100V C1,2
15 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C.1
5 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C3-6,10
1 AMP 102153-6 Connector Latch, 26 pin, M PIE
1 AMP 102159-2 Connector 14 pin, Right Angle PS
1 AMP 102159-6 Connector Latch, 26 pin, M PIO
1 Panduit MLAS100-4 Connector  Header, 4 pin, Male PP
1 MTRON MP-1-10.000 Crystal 10.000 MHz X1
1 Microchip 27C512 Q150 IC EPROM, 512K, 64Kx8 U3
1 T.L 74HCTO2N IC Gate, Quad NOR U1
2 T.. 74HCTLS138AN IC Decoder U2,6
1 Dallas Semi. DS1231-020 IC Controller, Reset U7
1 Hitachi HM62256LP-10 IC RAM, Static, 256K, 32Kx8 (S
1 Maxim MAX232CPE IC Receiver, RS-232 Transmit u12
1 Nat. Semi. NAT9914APD IC Controller, GPIB U9
1 T.I SN75160AN IC Tranceiver, GPIB u10
1 T.I. SN75162AN IC Driver, GPIB U11
1 N.E.C. UPD70320L-5 IC Microprocessor, V25, 5MHz U4
1 N.E.C. UPD71055C IC Parallel Port us
1 MIL Jumper Jumper Link A15
1 MIL 6100701 Rev 2 PCB 6010B Micro Board
3 Bourns 4610X-101-103 Resistor 10k, Bussed, 5%, .25W RN2-4
2 Philips MRS25F10K0 Resistor 10k, Film, 1%, .5W R1,2
2 AMP 2-641268-3 Socket 40 pin, DIP, Low Profile us,9
1 AMP 2-644018-3 Socket 32 pin, DIP, Low Profile u3
1 AMP 821573-1 Socket 84 Pin, PLC, Square U4
1 Dallas Semi. DS1213D Socket 32 pin, Smart K us

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B07.PL

6010B

Measurements International Limited

Name : Power Supply Assembly
Doc#: 6010B09.PL

DCR #:

Instuctions : []

Rev. : 3

Date : 97-08-14
Approved :

Date Created : 91-04-09

Page 1 of 1

| Quantity  Manufacturer Part Number Name Description Reference
1 MIL 6010B0901 Assembly (+/- 15V, +/- 30V) Supply
1 MIL 6010B0902 Assembly +5V, +18V, +/- 30V Supply
1 MIL 6010B0903 Assembly (+/-18V) Supply

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B09.PL

6010B

Measurements International Limited

Name : (+/- 15V, +/- 30V) Supply
Doc #: 6010B0901.PL

DCR #:
Instuctions : (v

Rev. : 4

Date : -08-14
Approved :

Date Created : 91-04-09

Page 1 of 1

|Quantity Manufacturer Part Number Name Description Reference
4 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C1,4,8,11
2 Mallory LP103MO0O35E7P3 Capacitor 10000uF, Electr, 20%, 35V C3,6
2 Mallory LP222MO050A5P3 Capacitor 2200uF, Electr, 20%, 50V C10,14
4 Mallory SKR470M15F11V Capacitor 47uF, Electr, 20%, 63V C7,9,12,13
2 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C2,5
3 Panduit MLSS100-4 Connector Header, 4 pin, Male J2,5,7
3 Panduit MLSS156-4 Connector  Header, 4 pin, Male J1,4,6
2 Motorola 1.5KE30A Diode Transorb, 30V, 1500W D1,2
2 Motorola 1.5KE51A Diode Transorb, 51V, 1500W D4,6
2 Diode Inc. 1N4004 Diode Regulator, 100V, 4.7mA D3,5
3 Diode Inc. RS102 Diode Bridge, 100V, 1A DB1,2,3
4 AAVID 529802B02500 Heat Sink TO-220/ TO-218 Ut-4
1 Nat. Semi. 7815CT IC Regulator, 15V U1
1 Nat. Semi. 7915CT IC Regulator, -15V U2
1 Lin Tech LM317T IC Regulator, 3 Term. Pos. u4
1 Lin Tech LM337T IC Regulator, 3 Term. Neg. us
1 MIL 00101 Rev 1 PCB Power Supply Board
2 Philips MRS25F249R Resistor 249, Film, 1%, .5W R2,4
2 Philips MRS25F5K62 Resistor 5.62k, Film, 1%, .5W R1,3
6 Keystone 2131 Spacer 6-32 Threaded, Hex 1" M/F

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0901.PL

6010B

Measurements International Limited

Name : +5V, +18V, +/- 30V Supply
Doc #: 6010B0902.PL

DCR #:
Instuctions : |

Rev. : 4
Date : -08-14
Approved : %

Date Created : 91-04-09

Page 1 of 1

| Quantity Manufacturer Part Number Name Description Reference
4 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C1,4,8,11
3 Mallory LP222MO050A5P3 Capacitor 2200uF, Electr, 20%, 50V C6,10,14
1 Mallory LP223MO0O16E7P3 Capacitor 22000uF, Electr, 20%, 16V C3
4 Mallory SKR470M15F11V Capacitor 47uF, Electr, 20%, 63V C7,9,12,13
2 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C2,5
1 Panduit MLSS100-4 Connector Header, 4 pin, Male J7
5 Panduit MLSS156-4 Connector Header, 4 pin, Male J1,2,4-6
1 Motorola 1.5KE16A Diode Transorb, 16V, 1500W D1
1 Motorola 1.5KE30A Diode Transorb, 30V, 1500W D2
2 Motorola 1.5KES51A Diode Transorb, 51V, 1500W D4,6
2 Diode Inc. 1N4004 Diode Regulator, 100V, 4.7mA D3,5
1 Diode Inc. RS102 Diode Bridge, 100V, 1A DB3
2 Diode Inc. RS404L Diode Bridge, 400V, 4A DB1,2
4 AAVID 529802B02500 Heat Sink TO-220/TO-218 U1-4
1 Nat. Semi. 7818CT IC Regulator, 18V U2
1 Lin Tech LM317T IC Regulator, 3 Term. Pos. U4
1 Lin Tech LM337T IC Regulator, 3 Term. Neg. U3
1 Lin Tech LT1085CT-5 IC Regulator, 5V, 3A u1
1 MIL 00101 Rev 1 PCB Power Supply Board
2 Philips MRS25F249R Resistor 249, Film, 1%, .5W R2,4
2 Philips MRS25F5K62 Resistor 5.62k, Film, 1%, .5W R1,3
4 Keystone 2131 Spacer 6-32 Threaded, Hex 1" M/F

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0902.PL

6010B

Measurements International Limited

Name : (+/-18V) Supply
Doc #: 6010B0903.PL

DCR #:
Instuctions : (v

Rev. : 2

Date : 97-08-14
Approved :

Date Created : 91-04-09

Page 1 of 1

| Quantity Manufacturer Part Number Name Description Reference
2 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, C8,11
2 Mallory LP822MO050H9P3 Capacitor 8200uF, Electr, 20%, 50V C10,14
2 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C9,13
1 Panduit MLSS100-4 Connector Header, 4 pin, Male J7
1 Panduit MLSS156-4 Connector  Header, 4 pin, Male Jé
2 Motorola 1.5KE30A Diode Transorb, 30V, 1500W D4,6
1 Diode Inc. RS102 Diode Bridge, 100V, 1A DB3
2 AAVID 529802B02500 Heat Sink TO-220/TO-218 U3, 4
1 Nat. Semi. 7818CT IC Regulator, 18V U4
1 Nat. Semi. 7918CT IC Regulator, -18V U3
1 MIL 00101 Rev 1 PCB Power Supply Board

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B0903.PL

Name : Front Panel Assembly Rev. : 5

Doc #: 6010B11.PL Date : 97-08-14
DCR #: Approved : ?{ Page 1 of 1

Instuctions : [] Date Created : 91-07-31

Measurements International Limited
| Quantity Manufacturer Part Number Name Description Reference

1 MIL 6010B1101 Assembly Silkscreened Front Panel

1 MIL 6010B1103 Assembly Keyboard / Controller

1 AMP 4-102944-0 Connector 80 pin,

1 A.N.D. AND711AST-30 Display 240x64, Super Twist TRNSF

1 MIL BL711-2.5 Hardware Fiber Optic Backlight

1 MIL 6010B1102 Rev 2 Plate 6010B Keyboard Mounting

4 Keystone Spacer3 Spacer #4*3/16-1/4 O.D., Round

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B11.PL

Name : Silkscreened Front Panel Rev. : 1

Doc #: 6010B1101.PL Date : %03-03
DCR #: Approved : Page 1 of 1

Instuctions : [] Date Created : 97-06-20
Measurements International Limited
IQuantity Manufacturer Part Number Name Description Reference
1 MIL 6010B110101 Rev 1 Panel 6010B Front Panel

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B1101.PL

Measurements International Limited

6010B

Name : Keyboard / Controller
Doc#: 6010B1103.PL

DCR #:

Instuctions : v

Rev. :
Date :
Approved :

2

97-08-14

Date Created : 91-05-22

Page 1 of 1

fQuantity Manufacturer Part Number Name Description Reference
2 Philips 681-10339 Capacitor 33pF, Ceramic, 2%, 100V C4,5
1 Kemet C322C104M5uScA Capacitor 0.1uF, Ceramic, 20%, Ci1
5 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C2,3,6-8
1 Farnell TAP22M16 Capacitor 22uF, Tantalum, 20%, 16V C1
1 AMP 102159-3 Connector Latch, 16 pin, M J1
1 AMP 102159-4 Connector Latch, 20 pin, M J2
1 MTRON MP-1-11.0592 Crystal 11.0592 MHz Y1
1 Motorola 1N4148 Diode Sig-Switch, 100V, 10mA D2
1 Cybernetic CY325B IC Controller, Display U1
1 Maxim MAX232CPE IC Receiver, RS-232 Transmit u2
1 MIL 6100801 Rev 0 PCB 6010B Keyboard/Contr
1 Vishay 1280G 10K Potentiom'r 10k, Metal Foil, 10% P1
1 Aromat DS2E-S-DC5V Relay 2C, Single Side, 5V, 2A K1 (Optional)
2 Philips MRS25F10K0 Resistor 10k, Film, 1%, .5W R1,2
1 Philips MRS25F20K0 Resistor 20k, Film, 1%, .5W R4
1 Philips MRS25F332R Resistor 332, Film, 1%, .5W R3
1 AMP 2-641268-3 Socket 40 pin, DIP, Low Profile U1
10 C&K MPO01R0O9CBE Switch Pushbutton, Grey S1,8-16
1 C&K MP01R193CBE Switch Pushbutton, Grey, Red LED S7
5 C&K MPO01S09CBE Switch Pushbutton, Grey S2-6
1 Motorola 2N2222A Transistor NPN, Signal Q1

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. “"G")


6010B1103.PL

6010B

Measurements International Limited

Name : Rear Panel Assembly

Doc #: 6010B12.PL
DCR #:
Instuctions : []

Rev. : 3

Date : 97-08-14
Approved :

Date Created : 93-06-10

Page 1 of 1

[Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B1201 Assembly Silkscreened Rear Panel
Terminal Binding Post, Black

2 Johnson 1482-103

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B12.PL

Name : Silkscreened Rear Panel Rev. : 0

Doc #: 6010B1201.PL Date : 97-06-20
DCR #: Approved : 9 Page 1 of 1

Instuctions : [] Date Created : 97-06-20
Measurements International Limited
[Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B120101 Rev 0 Panel 6010B Rear Panel

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B1201.PL

Name : Separator Assembly Rev. : 6
Doc #: 6010B13.PL Date : 97-12-18
6 O 1 O B DCR #: Approved : % Page 1 of 1
Instuctions : [] Date Created : 88-11-24
Measurements International Limited
l Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B1302 Assembly Silked Power Entry Panel
1 BUSS AGC-1 Fuse 1A, Non-Delay, 250V
1 BUSS AGC-1/2 Fuse 0.5A, Non-Delay, 250V
4 Keystone 619 Hardware Bracket,.687" Right Angle
1 MIL 6010B1301 Rev 4 Plate 6010B Seperator
1 Aerovox AO05PM4FD94 Socket Power Entry Module
4 Keystone 1903C Spacer 1/2" Nylon, 6-32 Thread
3 Superior BP21GN Terminal Binding Post, Green

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B13.PL

Name : Silked Power Entry Panel Rev. : 0

Doc #: 6010B1302.PL Date : 97-11-01
DCR#: Approved : ;{ Page 1 of 1

Instuctions : [] Date Created : 97-11-01
Measurements International Limited
[Quantity Manufacturer Part Number Name Description Reference
1 MIL 6010B130201 Rev 0 Panel 6010B Power Entry

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. “G")


6010B1302.PL

6010B

Measurements International Limited

Name : Keyboard/Micro Hamess
Doc #: 6010B17.PL

DCR #:

Instuctions : v

Rev. : 2

Date : 97-08-14
Approved :

Date Created : 91-04-05

Page 1 of 1

Name Description

Reference

[Quantity Manufacturer Part Number
1 AMP 746285-2
1 AMP 746285-3

Connector Ribbon, 14 pin, IDC
Connector Ribbon, 16 pin, IDC

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B17.PL

6010B

Measurements International Limited

Name : Display/Keyboard Harness

Doc #: 6010B18.PL
DCR #:
Instuctions : (v

Rev. : 2
Date : 97-08-14

Approved : ¢

Date Created : 91-04-05

Page 1 of 1

| Quantity Manufacturer Part Number

Name

Description

Reference

2 AMP 746285-4

Connector

Ribbon, 20 pin, IDC

Form M1 30, Rev. 4, Dated 97-07-28 (QAP 19, App. “G")


6010B18.PL

6010B

Measurements International Limited

Name : GPIB Socket Assembly
Doc #: 6010B21.PL

DCR #:

Instuctions : ¥

Rev. : 2

Date : -08-14
Approved :

Date Created : 90-09-05

Page 1 of 1

Name Description

Reference

| Quantity Manufacturer Part Number
1 3M 3549-1000
1 AMP 553636-3
1 AMP 746285-6

Connector Ribbon, 24 pin, IDC
Connector |IEEE-488 Jack
Connector Ribbon, 26 pin, IDC

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B21.PL

6010B

Measurements International Limited

Name : Power Harness Assembly
Doc #: 6010B22.PL

DCR #:

Instuctions : ¥l

Rev. : 1
Date : 97-08-14

Approved : \g

Date Created : 96-06-11

Page 1 of 1

| Quantity Manufacturer Part Number Name Description Reference
5 Panduit CT100F22-4 Connector  Through, 4 pin, Female
2 Panduit CT156F22-4 Connector  Through, 4 pin, Female

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. “G")


6010B22.PL

6010B

Measurements International Limited

Name : Turns Isolation Circuit

Doc #: 6010B23.PL

DCR #:
Instuctions : (v

Rev. : 3
Date : 97-12-18
Approved :

Date Created : 96-07-23

Page 1 of 1

IQuantity Manufacturer Part Number Name Description Reference
1 Kemet C322C104M5u5cA Capacitor 0.1uF, Ceramic, 20%, Cc2
1 Mallory LP182MO035A1P3 Capacitor 1800uF, Electr, 20%, 35V C1
1 Farnell TAP10M35 Capacitor 10uF, Tantalum, 10%, 35V C3
3 Panduit MLSS100-2 Connector  Header, 2 pin, Male J1,2
1 Motorola 1.5KE16A Diode Transorb, 16V, 1500W D1
1 Diode Inc. RS102 Diode Bridge, 100V, 1A DB2
1 AAVID 576802B04000 Heat Sink TO-220 U1
5 Quality Tech 6N139 IC Isolator, Opto us-7
2 T.l. 74HCTO4N IC Gate, Hex Inverter u2,8
1 Nat. Semi. 7805CT IC Regulator, 5V U1
1 MIL 601072301 Rev 1 PCB 6010B Turns Isolation
5 Philips MRS25F1K00 Resistor 1k, Film, 1%, .5W R2,5,8,11,14
5 Philips MRS25F270R Resistor 270, Film, 1%, .5W R1,4,7,10,13
5 Philips MRS25F750R Resistor 750, Film, 1%, .5W R3,6,9,12,15
4 Keystone 1903C Spacer 1/2" Nylon, 6-32 Thread

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B23.PL

6010B

Measurements International Limited

Name : 1/O Harness Assembly

Doc#: 6010B24.PL
DCR #:
Instuctions : (v

Rev. : 1

Date : 9 ;-08-1 4
Approved :

Date Created : 96-08-13

Page 1 of 1

[Quantity Manufacturer Part Number

Name

Description

Reference

1 AMP 746285-6

Connector

Ribbon, 26 pin, IDC

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 19, App. "G")


6010B24.PL

6010B

Measurements International Limited

Name : Wire Hookup Assembly

Doc #: 6010B26.PL
DCR #:
Instuctions : v

Rev. : 1
Date : 97-08-14

Approved : g/

Date Created : 97-07-07

Page 1 of 1

[Quantity Manufacturer Part Number

Name

Description

Reference

0 Sycor 9999 /4

Wire

#18/4, Shielded, Silver

Form MI 30, Rev. 4, Dated 97-07-28 (QAP 18, App. "G")


6010B26.PL

All Suitching is Controlled
by the Microcontroller

All Current Path Switching
is Make-Before-Break

Note
for

10.1 Ratio 8192 turns

Master Current Source Primaries
Real
+/- 0.01 to 150 mA Turns
Switch
Programmable
Current
Source g
<6010B0301)>
‘Partial
Turns o
(6010B01) Suitch & °
=
™M 2
0 L
— @
o
Turns =)
IoSiason (6010803025
(6010B23)

1 RT for 13:1 Ratio 1126% turns

Comparator

<6010B0S)>

e |

o
O—J Secondary

Oscillator

Detector
Winding

E

114

Modulator

(6010B06)>

Slave
Current Source

RX

RS

NanoUolt Detector

In Guard Circuit

Comparator
Bypass

Standby

RSsby
10R

Tracking

AsD

Delta D/A

(6010B02>

Suitching

oY Amp

Suitching

JL

(6010B04)

Digital Control/Data

T ) Revisiors

4 description date app'd

1| Add R Sec 26-09,91 DB

3| Add bipolar Ix 960205 LB

4| Add Turns lsolator (61023) 9602705 LB

5 | Changed Dock to neu format 97,1028
o
Microcontroller 8y
&t
uw o
= (6010B07> LW o
Keyboard &

Controller

Keyboard~Display

I 6010B1103)

Display

(6010B1102)>

|:)uer Supplies

6010B09>

MEASUREMENTS INTERNATIONAL LIMITED

dru. | NW [ 91-02,01

appd.| DB | 91/02,01

TITLE

RESISTANCE
BRIDGE SYSTEM

eng. | DB | 91,02/01

This drauing is
copyright 1994 by

Measurements Int Ltd

"|'5 |“" 6010B.5CH

[sheet 1 __of 1

Form Ml 35, Reu. 2, Dated 96-06-24 (QAP 19, App."I")




Secondary Ratings

FOR CIRCUITS A&B:

Transformer Ratings

(@ nom 11SVAC)

FOR CIRCUITS C&D:

revisions
1tr description date app 'd
A | Prototype Release 21-,02/91
1| Fix Pos Adj Reg Pinout | 09-/08-91

0/P UDC VACRMS> 0/P UDC VAC(RMS) (each udg.)
5 83 (7.6 15 15.6
e % s e TYPICAL TRANSFORMER
= = 18 b CONNECTION
15 15.3 21s 203
18 19 30 28 P A ~
IAC(RMS =1 .8%0/PAnps gz 3¢ pBy CIRCUIT A BLTlOBSCT 5 oF 7B15CT
o A/B AsB
Primary Rating d o—10 SEG out B iJE-E 3>
Input: 100/115/230 UACRMS) - 2 115U uindings, 1 tapped @ 100U o2 D1 e _LCt tlce
UA Rating = UAXIA + UBXIB + UCXIC + UDXID (All RMS) 2C  Transx XuF TR ulf Jond 10uF 32‘_”3“‘
——{=1 5>
(*see table) I_iil—— Je-ii
Ul in out gnd Jmp
Diode Bridge Selection ?13;%( :; g f Bn
IAC RMS  DBn P/N - EXTERNAL i3
e e
<1.5a KBPO2 T TURN ON J3-1,2 (A/B Jmp position shoun on pcb)
>1.50 KBLO2
_1]78xxCT|3_ Il"or Plolsli}biue g/F
39= B Jop E uc Insta an
Transorb Selection g t4-3 DB2 to omit [ 3 B C Jumpers
UAC Transx - + E 1 ? B +/¢G)
o E ot =
RMS (pk> NomUb PN I b + ce cé + cs 2.3
U4-1 D2 .t B c+ L Reg |3 p.s B0
85 12 16 1.5KE16 Teanst T*xF o T 7T 10uF35UTant
1116 20 1.5KE20 STANDARD 2ue pe B G/¢=) et
17 24 30 1.5KE30 100120240V ¥see table) | cé DEETHD
185 26 30 1.5KE30 CONFIGURATION CIRCUIT B It
20 @28 33 1.5KE33 PRIMARY olroxxcla <For Nesative o/p
215 30 39 1.5KE39 'y !%—?,‘311 Ugrar;d
23 33 39 1.5KE39 S A
335 47 S1 1.5KES1
Capacitor Selection F/G Jmp position shoun on pcb)
Value Mallory P/N P
2700uFeSwv  LP272S025A1P3 e CIRCUIT C ol sRes fouty_o 1N4004 2C 0P fomm
8200uF 16w LPB22S016E1P3 £ e-3 >~ DB3 F/G 4 RHGY DS
15000uF 16wy LP153S016H3P3 {J6=3 > - + 97aj 3 + c13
22000uF 16wy LP223S016E9P3 g = 1J6-2 D6 +« ciy e '°E - T 10uF35VUTant
1800uF 35wy LP1825035A1P3 eI Transi TxF T ulf F 101265 AR
10000uF35uv  LP103S03SESP3 L 2 S 10UF g GND oy
2200uFS0wv  LP222S0S0E1P3 . oo Lco (¢ crwl ri
8200uF S0uv LP822S0S0HIP3 Teansk T xuF T ulfF TouF KRR +| co
6800uUF63uv LPE82S063HIP3 - T 10uF35UTant
(Xsee table)
This circuit is nominally designed as a +5SUDC, +12UDC, +/-15UDC linear CIRCUIT D 2| -Reg 1H400% -D O/LE
requlated pouer supply (3 circuits independent). Configuration for u3 . .
diff v delE i h in tabl For Fixed Regulator:
1fferent models 1s shown 1n table. +Reg = 78xxCT
; ; Onee all G & CG
mit al 's 's,
Supply Configuration il all Foe X O
For Adjustable Regulator:
T ] B C D Note +Reg = LM317U
& cap.) &k cap.) x cap.) & cap.) fReg 1T &M'?BJ?U
Model| or am ESRY  Rea | 0p amp GSTRY Req | 0p amp CuSiied Req | 0P amp CuSives Reg e o R e,
4XX0 +5 5 8200uF 16wy 7805 [+12 .1 1800uF35uv 7812 | none none *tR = (188 X Uo) - 235 OHMS
6000 +5 5 8200uF16uv 7805 [+12 .1 1800uF35uwv 7812 | +21.5 .1 2200uFSOuv 7815 | -21.5 .1 2200uFS0uv 7915 f
8000 +5 5 8200uF16uv 7805 [+12 .1 1800uF35uv 7812 [+15 .1 1800uF35wv 7815 |-15 .1 1800UF35uv 7915
2000 +S S 8200uFl16uv 7805 [+12 .1 1800uF3Swv 7812 none none
2010 +5 .1 2700uF2Suv 7805 |-6 1 2700uF2Suv 7906 [+15 5 10000uF35uv 7815 [-15 S5 10000UF 35wy 7915
L
2500 +5 1 1S000UF 16Uy 1085-S|+12 .1 1800uF35uv 7812 [+15 S 10000uF3Suv 7815 [-15 5 10000uF35uv 7915 | &+/-200PS MEASUREMENTS INTERNATIONAL LTD.
2600 +5 5 8200uF16uv 7805 [+12 .1 1800uF35uv 7812 | +16.5 .5 B8200uFS0uu 7818 | -16.5 S5 8200uFSOuv 7918
6010 +5 2 22000uF16uv 1085-5[+18 1 2200uFSOuv 7818 [+30 3 2200uFSOuULM317 [-30 .3 2200uFS0uv LM337 Ps::«]m",1 DC Regulated Power
+15 5 10000uF35wv 7815 [-15 5 10000uF35uwu 7915 [+15 1 2200uFS0wv 7815 [-15 .1 2200uF50uv 7915 [PSB dru. Inw] 21702/91 Su 1 Module
+18 2 8200uFSOuv 7818 |-18 2 B200uFSOuy 7918 [PSC  Xfmr2 | 2PPd. PP_.Y
: = ‘ eng., |nu| Feb. 91 |size|rev.|drauing no.
This drauving is 01
copyright 1991 by
Measurements Int Ltd| date 09-08/91 [ sheet 1 of |1
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revisions
# description date app'd
2 | Replace U1 with ADSB4JH 960613 LB
3 | Redrau Schematic 9671120 LB
4 | Changed Doc# to nmeu format | 97-10/28 \q
+15U
= o PHHCTOS
10GF 0.1uF g q " 3
$ > N 7
CAP 10,0V D ut1
. <TIC
LY &lbg U s.ouff S £ 74HCTOS 1A %3
ToauF| 5 T ¥ 5 } 6 5
=HsTR . tiur1r—1—J L —<><}—3_
GND : cev CIR33  7yHcTOS utr - JiA6 | <Jicé
ur 0.1ur 3270 N sy peuiDd  (JLA7
ADS8Y IN X7 7 li2 ute {Jia8 {Jics
< <J1R9 J1C9
PY utr Ty gt 51
20K & (JIAl0] <Jicio)
A— N JIATL {Jitil
) S JIAt2 Jicie
2 {Jial3]  <Jici3
R2? J1a13)
O ? 3270 12 13 MCR LATCH C2 Ji _» ~150 1 +15U {JiAl <Ji1C14
H RS 10K CATCH ViET ATCH 03 pn Q1A Jicis
2 uit > 0.1uF €35 (Jimle] {JiCie]
+150 D DATA cer i 4 113 0.uF  Jial7]  <Jiciv)
cs_L _I_ 5U > 4 p=i
PS e Uio D/A_CLK  C2§ 15, 14 Jialgl  GJICIS
i 2| |10, 0.1uF DGHY41DJ 8 — =R 2T S D Sp
S RE3 e 2 (Rog N u16
RY 1 T 1K $ 7HHCTOS
gl Nls, . A bata 3 \{3270 oot 16 DG441DJ
i 3, D " S (> y ReY
5 U3 ule 750 IE g ult
J 6N139 —{J2_1_» EXTERNAL
ol OP-27FP  DG441DJ [8 R34 Tk e Jipe4]  <Jiced
St 5UMF‘I—“ ¥ IHPUT
oy Rr2S 4 o N J1AZE
0.10F T 4] 10uF f 7 2 fhog (J1A27]
y K 1K f_—s N\ \53270 8?‘iHETOgS JTnzg)
R6S 5 °Q Jimes  <Jicey
750 ull {J1a30]  {JI1C30]
m— 6139 =
O R30 B
A K4
10k 8
oo LT ! ! Wl ]
T R6 wisi cl9 _IF_Lceo RI3Z RIS RL7 R192 R20S R37 11y &
/————‘ |—-—Nv—< cs 1t Lcie 1ouF [ ] 0.1uF 10 10 100 1K j sot9 3.9K 1 \ l . CP
T T N 14 1516 LINK | ¢y e 0.4uF R18
im=—"CJ5TB3 DATA Uref Rfb T 22pF 7 RI4 S RI6 5 c38 Leeps
Y — 1 2 i’\ks R? Gl k8 R o - - EXTSET 15| |2
e 73 ouT1 = 6 e 5= E—'\/\/—I 0 57 /————ij—jsum
PA INTSET 16 1
X T ouTe /2 10K 07 > 1 K2 [ — IR e
1 B2 2) Y [+ Us B 9 8 &l
STBY o = DS2E-SL2
13122 6 R9" 2R 1 & [
R v+ e ———b\u o/o—
0.4uF T 4] T P 13 4 K3 CURRENT
5UM Cal & 9 8 (554
RI11 0.auF T ¥ 10uF —j ﬂr— J1 OUTPUT
0.1uF 10k <~ 55 1SET15 l—0\ o8~ AS 7
13 4
D—l—_>m su ces A IRST 16 ©
c36 A _Lc3v s RESET
10UF 0.1uf RiZ | 10SET 15| A2 giein
T2 - 6 .
3> = ’ 10RST 16] v~ |L
10K U7 SET
LM-143H N
200 s nsee-sLe
L.J_].—\_/FB I] U3 o 1| uls |0 ) sun
PS5 ¥ 7815CT + cas  |780scT [+
ces U c30 U i AY £8g
Al 10uF lG 10uF 0.1uF JG 10uF
br> T " < . MEASUREMENTS INTERNATIONAL LIMITED
cey G €31
100F T 10uF
Gy et 150 T MASTER
-30V dru. [LB] 99/06715
Shod LB Si 065 CURRENT SOURCE
eng. |LB| 94,0616 |DCR lrev, dochH
This drauing is
This deadico g8, 6010B01.SCH
Measurements Int Ltd [sheet 1 of 1

Form MI 35, Rev. 2, Dated 96-06-24 (QAP 19, App."I")
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P N 7 | Changed DocH# to new format | 97-10/29 LB
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- = ka3 5 AD584JH
€10 tuF NANOUVUOLT A/D
Av 1
NANOUOLT AMP | me :
10Kk C4 2 Ju Iw Il? |1
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Revisions

4 description date app'd
1 | Wiring Identification 91709726 DB
2| Changed Doc# to new formats | 97-09-02 z‘

__________________ Comparator
R; ! - Detection Windings
4 eN374L s
. T —A\ =
o i a1 i 3 K |
2 '
it | Ra ;9T 2 i
+1BU ghe L—N—r—Eoreo— 83 o g 21 BRAID
D2 T yr 10K =L AT 3 1800pF 13-3 O
| 90T 3 |
i d e ) R? !
i hathi fGoTE —22 03=% >
\ =
: 2N3741 : 1K : SED
=——_RE]
[ T e i Sl T SHIELD To Detector
. 1 [JS-4 > Demodulator =-ooeeeee %
|
! ! 53¢ KHE To Detector One
! I BLK :
B e tion
| 610060101 1 g_a,: - Turn Correctic
e ) 6100602 [ |
NOLEeS ' 601080601 Assembly consists of

610060101 Oscillator Cct Bd and
6010B060102 Oscillator Toroid housed
in Magnetic Shield can 2000602

dru. |DB]| 91/02-1%
2ppd, | DB ]

MEASUREMENTS INTERNATIONAL LIMITED

e OSCILLATOR”
MODULATOR

eng.
[This drawing is

copyright 1994 by
fleasurements Int Lt

6 [DCR

rev,

2

doc#
6010B06 .SCH
1

[sheet 1 of

‘orm MI 35, Rev. 2, Dated 96-06-24 (@AP 19, APP."I")




90TQ ‘

. 900Tﬁ

R4 1K

. 900TB

@ Rro K

900TC
@
N

@r: 00 rR: 7 @

@200 :: i @ N

@
® @~ «
O

®e

® r” KK

J3

1Tn@ @ 178

- @

MEASUREMENTS INT LTD

J3

J4

01 8
-05".

6100601
Rev



T

Revisions

[a] description date | app'd
256k~ 1MRAM 1 | Changed Doc# to neu format 9710729
RECCIE W e | Z
S e EE —a 0RO gyl D1 6010A: ALL 8255 INO LINES PULLED HI EXCEPT
STMODE MIes Sigp sz b—a55 (A02  pois D2 AS SHOMN. USE 10 KOHM RESISTORS
ToL RS A03 17_D3 ON BOTTOM OF PCB
Y i RST At 8 D3
Gnd  RST a5 A0 pilie Dy
= O az |05 po[197 DS ] OTHERS:PLACE LINKS ON BOTTOM OF PCB, PINS 21
- For 256[% Ran 256/512‘1( SRD'E o 235 0 2[11 gi 22, 39, 40 AND 2 TO PULL UP RESISTORS.
rient to bottom o ocket B~ = .
KEYBOARD 75 Pin 1 of IC in Socket Pin 3) /—2{; g; as V> A2, 1t SYHI o Fan
* For S12k/1M Ron move A09 T PARALLEL 1.0 vas 50,80 42,77
8157Upp jumper to ALS 810 23, B D0 3422535 19 ppo = | 82C55 26 i
For 256k Rom jump to SV A1l 25 D0 PBO Jio-2 -
o 3 All 30 D1 33 19 PBlL W Parallel [0 can be configured as 9914 40 20
U2s Pins 9, 49, 53, 75 to SU EYER s — IS Pt RIS Y parallel input-outhut port via JID SESH G085
Al13 28 —| 29 MLIR D2 PB2 JI0-6 ribbon cable (010>, or as port B&C ¢
a4 3 A13 WE 24 MRD D3 31 D3 PB3 21 PB3 ASY JI0-8 > as outputs driving latching relay 74..02 H Gi
| A OE = D4 30 22 PBY A decoder drivers (8000, 4xx0, etc.). 74138 16 8
U2S (UPD70320L ) AlS 31 ==|22RAMCS D4 PB4 JI0-10
" 5 o0 Faeses T 05 291 Lpsl3 PBS PNt s 74LS 145 16 8
=P DOy Al6 US D6 28| > Lpol24 PB6 WA =T —_— 75..160 20 10
=—po1 D1 D7 27 25 PB? Wt = 75..162 22 1
6 15 D2 D7 PB7 JI0-16 PB1
Po2 D2 _A0_9 14 _PCO 4
7| 16 D3 EPROM A0 PCO J PB2 g
g 03 D3rphy 80 lerggg 13 | oo fEL B gy pey R2-ECL S5 PB3
P Mg s —aL 1o popi— JORD S |os (olie pee oAt S KWI | Z4LSIHS |, UNLATCH2 |5 ZALSINS | LATCH2
%S DS[ope e 1ol DI IR 36l pooliz P [ PV o PBS 14]? O ve—p el ]P0 eme HAE-
GND —-Po6 D6 A3_9 D2 6 | 13_PCY_ Fas. B 1P Juz-2 B 1o J2-2 >
JKB-6 CLK 12 20 D7 A03 17 | p3 gS Pcy J PB6 13 3 u2-3 13 Sl Le-3
= CLko D7 A4 8 D3 RST [35 12_PCS W4 c e JU2-3 c 2l Jo-3
NMIL_ 59 21 Ao ———n0y 18 | D4 RST PCS 3 PB? 12 4 U2-4 e 12 4 L2y
- EmT 60 [0 A0 Tar BI85 7 s DM oS e ] D 3Poens EH » D 8P a5 wiid
B BINT 61| 0P0 Allos7as  I~B% 6 Lue S0 [1e pe7FLr TV 16 Lo WUESD R
anT ez [TPL #2lau Ty IBT S o, DSl T pro(1—LAOY | SV [ I e e e ey e
ERFRNSION, Lo eslVTP2 M35k p8 arl Lo D7 en |3-PA1 Wt = 6P og 12022 > 605 5g 127
(JER=31 ; Pt A=} A9 26 27c- " l2__Pae = 7—=——{Juz-8 » 7 JL2-8
D1 KLL 64 26 As P —"2S2a09 “hee L PA2 J 10 U2-9 F=—=< 10 L2-9
K2 65.0° a7 ae R0 23100 i3 pazfi-—tad S G uis 2011 ue-yo E3 2 uts SP11 Le-10 HEee2
T e NTHES ™ SU 40 PAY ] W 9l —=—"102-10 glo——=—{Jl2-10>
~__KL3 66 28 A7 - Alt ¢ PAY J
P17 A7 A2 4 39 PAS | Wy 74LS145 7HLS14S
KDO 48 29 A8 - 12 5=31 PAS h— JI0-11 15 15
KDl 51 P20 AB 30 A% ~-A13 28 13 PGH 30 PARE 38 _PAc =13, 14 A 07 Ua-11 14 & 07 LE=1]
P2t Ao ———f._a14 29 = 37_PA7 W = B glot— JUZ-11 B o Jo-11>
___KD2 52 31 AI0 A e Al 1 PA? 0-15 13 9 u2-12 13 9 La-1p =t
P22  Al0 Al1S 3 pp— C 7 Jue-12> C 7l JLa-12>
O] A EEFTTIR FMS/UPP us ~—— [Ji0-25 2l e b— i e
KDY 55 33 Al 4 Suts PIOCS (2X#x) _— [JI0-26
P24 A2 s Al6 2 ==|22 =
RSELS6|ooe  aygl2l A AGomSoale TS PCY
EXI0 57| =0 135 Al OE_ U3 — 17‘*HCTL513815 PCS
RTSOSBJ. > 1 .[36 AIS 2 | TS TR ol 3 PC6
SDO_ 67 37 _ate Y Do Y1fo- PC7
sD1 es| 10 Alé3g AL 3 e o dd ]
T BAT SU—B 10, yolol2 BEg LS o LAToHI |5 Z4LSI4S | UNLATCH!
PT2 A18[= AlS 4 11 A opr—=—{Jli-1 —q 0los————{JUi-1
SD3 7003 aolHO SHS—acea vilo PC1 14| b2 L2 SE= 5 L2 Ul2 S
S 71,0y [—>9(c2B YSPy pPce 13] 0 o L1-3 SE= 1310 o3 D1=3 SE===C
Sps 72 ——|81 RST Y60 PC3 12 4oLy = 12 4 U1y
soe 73|10 RSTG U6 vrpl U 8Py WLEA L TR T =
o P16 MREG[= ; s SHLD W LS o2 — 12— U5
P17 R/H a Yo TEECS  (IXXX) y «—{JE-23> sle—"2—1 -6 5lo2——=2—1T01-¢ >
5U&1, 1 osT [ 218 vipd = P e NI EY, . TS
Tao i [0 METBIS e1°  TPieimD 1 5 pioT e 1250 gt 2 DIOL e i i
TS0 ua |20 REFRIS™ SURI6! 3R ow D1_Uhe prge 22—13 0y, ppt8DI02 FAre=a= R TR T S = vz St vt B
CTS0 EAP——_ Gen vyt 108B D2 12 36 14 7 DIO3 2 9 JLI-10)> 9jo=——"{JUI-10
Rx1 45 = 5 ‘| 10 JORDAH DS DIO3 D6 BE JIE-5 >
Rx1 ce GeB Y50 D3 13 35 IS 6 DIO4 7HLS 145 7HLS 145
Txl 47 78 = 9 D4 DIO4 DSBS JE-7 > 15 | 15]
=== xt K1Se—— Yo D4 14 3t 16 5 DIOS A o= A Jo—
CTS1 46 |2 79 ue a D3 DIOS D4 BY JE-2 > 14 7 Li-11 —— 14 7 Ui
CTS1 X2 Y12 15pF Y7jo— DS 15 33 1?7 4 DIOG B 6 JUI=11) B 6o JUi-11)
1T D2 DIOG D3 B3 JIE-% > 13 9 Li-1p et 13 9 ui-1p =
| D6 16 32 18 3 DI07 S —=c 7 JLi-12y c = JUL-12)
l e tnHz el = 5 7 17 |P! D07 9|2 B2l g WIESC 121 uig p— 20 uiy o—
= 4 D0 DIO8 1Dl BAFTT— o IE-B >
- TE PE—j— >
1 &4
SUF S IEEE-488 s e N .
2 % E E % - . DBIN
| '1QKE3_16 SV SWITCH IOWR 4 R 2 7$2L5169 = I al
+
ce 52 3" Vo mses SDo 806ty por BL—IS leqr gl B OEE >
F c-+9/s 5 sl | al_7 26 16 7 DAY =
o g . | O [ Jf sD2 e s DAY Ias i |PAVDALE T prp WIECTLY deEE-yes
B e =5 sl pohs =503 SD3 32 NRFD [Fo—— S NRF NRA-Z—; o {JTE-13 > INTERFACE All IC's SU Pouer decoupled uith 0.1uF to Gnd
I —— = _CF NDA JIE-15>
There are tuo Tx0 11 14 - SDY RET 19 PAC oy o [NDANDAR e LIIECTS,
alternate j — SERIAL RST IFC IFC IFC| = JIE-17 )
locations RTS0 10 S| L G5 > o5 ELK_18 ¢, ¢ srq (B2 13 lgpgopg 2SR _Hresis
for JP and CI0 >°——|RTS J5-9 SDé BINT 9 INT aTT 28 14 ATNATHN 9 ATN JE-o1 9 MEASUREMENTS INTERNATIONAL LIMITED
Rx0 12 13 Rx == sp7, | 1 s 22 20 3 REN o= L
o Y : 15 152 R110K S —ACR REN |=S——-RENREN-] JIE-10 > nie  GENERAL U2S
t = ACG CTR DC SC con
ey tSY €TS0_9 <‘ |8 —2{J5-7 > " S Su ACG CTR W45 Jos v 150 or
= = t:_fj dro. [N 91,08
. + E(;EF e S| jg ?11; : us ult SETL Bus Controller . a;Edv O 96//08//21g MICRO CIRCUIT
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B T - Revisions
# description date app'd
1] U2, L1, K1 notes, R% 91/09/26
2| Changed Doc# to neuw format | 97/10/29
10K &
(see Note 1) P1
MAX232
SV R4
1 BT Iy | S 20K
_PB_= GND —
=3 . +9 C ce GND J2-1
€3 | T —l§—9 C+ [o—at1uF = /717 _[ Uce J2-2
N ou c- Tce nc el T
1 = Lo " B2icpsup  RESET L ] ~9Usu > SERLIGHT e
19 11 T 21 39
RfdOUT RIS s BAUD RATE DO Jo-11
G SIZE = 22
- RxIN % —2 EJ = ZlronT s1ize 1 gg Je-12
B1-5 ttl BUS WR D2 J2-13
DTSPL_OFF 13 >o—12 DISPL OFF L4 reay paf2e -1
_29] nul33 2
U2 A 2 BUS CTL D4y Jo-1
COMMAND 27 LCD ENAB DS 33 J2-16
R 8 LCD CMD D6 32 J2-17
RESET 28] cp RESET D7 [J2-18>
10 1 SIZE -1
RXD KEY1 ABLE
1L1rp KEY2[2 é cormanp  H2=r2
A2 3 [J2-8 >
3 WR325 KEY3| m RESET EE' 0
L—!—” SCANKEY KEY#s |/ _WRITE s
= —=NXé4 KEYS ' _REA
15 &S KEYS6 6 J2-6
- e
“RL E 1? WR LCD KEY:; ne be-9
¢ N 2) RD LCD KEYSNTF
Szz ote Ul
2JKSIRS
D1 H sy
~ 7 I
> |5 €8 1~ 10uF
EELR--e T
-—.L T (see Note 3) x4 X3 X2 X1
13 4
o L K| g g v oy
300 1N4148 ry % & _l:_ __?_ _QL_ _}_
. D2 &'Jlll,ﬁ 1‘0_4100-419_00_‘3%
(=]
(MPO1..> 1l |6 |8 Yl o wFSe ng g
I st=| stz | Tt | et
-9Usu Ye
——> SUsu vgn wgn wpu ugh
—t —_——
v gt Late | gt | st |
wFgn wFan uppe "
y—i— 33— 2—1— 1——
o— o— o— o
v [° i i [
NOTES: 1. U2 (MAX232) Must be Maxim part,
NO other Mfg's or substitutes
(due to too lou -9V for LCD>
2. If L1 is not available, Omit and
Jump pin 1 to pin Y4 o MEASUREMENTS INTERNATIONAL LIMITED
3. In normal board do not install Ki,
instead jump Kl pins as follous: TITLE /
pin 11 to 13, and 4 to 6 5 5 Tl KEYBOQRD
ru. /02701 |
pan., (e -2lo% i CONTROLLER
eng. [NW /0926 |DCR [ rev.| dock
This drawing is
copyright 1994 by 2 60 10308 SCH
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Revisions

description date app'd

1 | Changed Doc# to new format | 97-10/29 W

_ 1| u1 |o ’
— sy
- thx ca;L 7805CT] _Lcs
1.5KE16A T 8200uF _1uF G T 10UF NS
| L+
J2 7
- J2 8
us us
11 10 9 8
" 74Ls04 " 74Ls04
J16 SUL . suL
J1 7 | su
R10 1
Ji8 J1 2 u7 8
L ug?0% 2 7 R11
suL ’ 2 s 3?2" & w ©
v -—>° Dcs i —ED
us 8 74LS04  74LSO4 smaia ol
7 R2 m
_S“Z .6—] 1K DATA SUL
32 3 sy
. R3 5 1
6N139 = UL |,g270 U6 ? il
sV N 3 4 3 #Z" ez ® L“;Ee >
l1 J1 10 {>c 5 R15
U4 8 74LSO4N e o L N139 750
7 RS ug =
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