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CERTIFICATION

Valhalla Scientific, Inc. certifies that this instrument was thoroughly
tested and inspected and found to meet published specifications
when shipped from the factory. Valhalla Scientific, Inc. further certifies that its
calibration measurements are traceable to the National Institute of Standards
and Technology to the extent allowed by NIST’s calibration facility.

WARRANTY

The warranty period for this instrument is stated on your invoice

and packing list. Please refer to these to determine appropriate

warranty dates. We will repair or replace the instrument during the warranty
period provided it is returned to Valhalla Scientific, Inc. freight prepaid. No
other warranty is expressed or implied. We are not liable for consequential
damages. Permission and a return autherization number must be obtained
directly from the factory for warranty repairs. No liability will be accepted if
returned without such permission. Due to continuing product refinement and due
to possible parts manufacturer changes, Valhalla Scientific reserves the right to
change any or all specifications without notice.




This manual covers the following Valhalla Scientific products:

Models 4100ATC, 4150ATC, 4165 and 4165-1344
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SECTION | UNPACKING & INSTALLATION

1-1. Introduction

Welcome to the world of low resistance
measurement! The precision instrument you
have just purchased offers super-stable
measurement capability for hard-to-test items
such as transformers, coils, shunts, and even
the resistance of wire itself. Other features
include automatic temperature compensation
and recently added interfacing options
(Section 7). Please read this manual
thoroughly and all accompanying addendums
before attempting to operate this instrument.

1-2. Inspection

If the shipping carton is damaged, request
that the carrier’s agent be present when the
unit is unpacked. If the instrument appears
damaged, the carrier’s agent should authorize
repairs before the unit is returned to the
factory. Even if the instrument appears
undamaged, it may have suffered internal
damage in transit that may not be evident
until the unit is operated or tested to verify
conformance with its specifications. If the
unit fails to operate or fails to meet the
performance specifications of Section 2, notify
the carrier’s agent and the nearest Valhalla
Sales Office. Retain the shipping carton for
the carrier’s inspection. DO NOT return
equipment to Valhalla Scientific or any of its
sales offices prior to obtaining autherization
to do so.

1-3. Line Voitage/Fuse Selection

The only adjustments required before placing
the unit in operation are to verify that the
instrument has been set for the proper local
AC line voltage and to verify that the proper
fuse for this voltage has been installed as
follows: 105 to 125 VAC = ¥4 Amp Slo-blo;
210 to 250 VAC = 0.125 Amp Slo-blo.

Note: These fuse values
are doubled if any of the
interfaces (IEEE, RS232, or Printer) are
installed. Refer to rear-panel markings.

On older models the AC line voltage is
selected internally by the configuration of
the jumpers on pads 9 through 12, Pads
9-10 and 11-12 are jumpered together for
115VAC operation. Pads 9&12 only are
jumpered for 230VAC operation.

On newer models the AC line voltage is
selected via a sliding switch mounted on
the rear panel of the instrument. The
appropriate fuse values remain the same.
1-4. Bench Use

The unit is supplied with all the hardware

required for bench use and special

instructions for use in this manner are not
necessary.  The user should become
familiar with Sections 4, 5 and 6 before
attempting to operate the chmmeter.

1-5. Rack Mounting

Optional brackets are available for
mounting the ohmmeter in a standard 19"
equipment rack. These are listed in
Section 3. The size of the unit and the
location of its center of gravity dictate that
it must be supported on both sides along
its entire length through the use of trays
or slides. If it is to be transported while
mounted in a rack, it should be supported
so as to prevent upward or downward
movement.

It is recommended that blank panels at
least 1.75 inches high be installed between
this and any other units in the rack to
ensure freedom of air flow. Under no
circumstances should the ambient air



temperature around the unit exceed 50°C
while the unit is in operation or 70°C when
power is removed.

1-6. Safety Precautions

The power plug must be a three-contact
device and should be inserted only into a
three-contact mating socket where the third
contact provides a ground connection. If
power is provided through an extension cable,
the ground connection must be continuous.
Any discontinuity in the ground lead may
render the unit unsafe for use!

The testing of inductive loads such as
transformers requires that special precautions
be taken to avoid damage to the instrument
and/or injury to the operator! Please refer to
Section 10.
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SECTION II SPECIFICATIONS

2-1. General

The specifications for the 4100 Series of
Ohmmeters are listed in the following
paragraphs. In all cases the specifications are
valid for full Kelvin Four-Terminal
measurements using connections having less
than 20 milliohms of lead resistance per wire.

2-2.  Accuracy

The accuracy specifications listed below
are valid following a 30 minute warm-up
at an ambient temperature between 15°C
and 35°C for a period of 1 year following
calibration, and include the effects of line
voltage variations within the allowed
range.

Test Current  Accuracy

2-2-1. Model 4100ATC
Range Maximum Input Resolution
20 19999 ohms 00001 0
20 1.9999 ghms 0001 G
208 19.999 ohms 001 @
2000 199.99 ohms 018
2KQ 1.9999K chms 0001 KQ
20K 19.999K ohms 001 KQ

Full Scale Test Voltage: 200mV

1 amp £0.02% of rdg +2 digits
100 milliamps  £0.02% of rdg =2 digits
10 milhamps  +0.02% of rdg £2 digits
1 milliamp +0.02% of rdg +2 digits
100 microamps +0.02% of rdg =2 digits
10 microamps  =0.02% of rdg +2 digits

Test Current,  Accuracy

2-2-2. Model 4150ATC
Range Maximum Input Resolution
20m$ 19.999 milliohms 001 m
200me 19999 milliohms 01 m@2
20 1.9999 ohms 0001 Q
200 19.999 ohras 001 Q2
2006 199.99 ohms biQ
2K 1.9999K ohms 0001 KQ

Full Scale Test Voltage: 20mV

1 amp +0.03% of rdg =3 digits
100 milliamps  +£0.03% of rdg =3 digits
10 milllamps ~ +0.03% of rdg =3 digits
1 milliamp +(.03% of rdg =3 digits
100 microamps *0.03% of rdg =3 digits
10 microamps  £0.03% of rdg +3 digits

Test
Current [1] Accuracy

2-2-3. Model 4165
Range Maximum Input Resolution
20 19999 ohms 060001 Q
0 1.9999 ohms 0001 @
200 19.999 ohms 0018
20060 199.99 ohms 01
2K 1.9999K ohms 0001 KR
20KQ 19.999K ohms 001 KQ

Full Scale Test Voltage: 20mV

100 milliamps =0.03% of rdg =3 digits
10 milliamps ~ *0.03% of rdg =3 digits
1 milliamp *+0,03% of rdg =3 digits
100 microamps +0.03% of rdg =3 digits
10 microamps  *0.03% of rdg =3 digits
1 microamp *0.03% of rdg +3 digits

[1] The Model 4165 uses reduced test currents and incorporates a user-selectable clamp on the current
source for making "dry" measurements. The clamp may be set to 50mV or 2V.



2-2-4. Model 4165-1344

Test
Range Maximum Input[2]  Resolution Current [1] Accuracy
20 19999 chms 00001 G 100 miliamps  #0.03% of rdg +3 digits
20 1.999% ohms 0001 ¢ 10 milliamps +0.03% of rdg =3 digits
200 19.999 chms 001G 1 milliamp +0.03% of rdg £3 digits
2000 199.99 ochms 010 100 microamps +0.03% of rdg =3 digits
2K0 1.9999K ohms 0001 KQ 10 microamps  +0.03% of rdg 3 digits
20K 19.999K ohms 001 KR 1 microamp +0.03% of rdg =3 digits
Full Scale Test Voltage: 20mV
[1] The Model 4165-1344 uses reduced test currents and incorporates a user-selectable clamp on the current

source for making "dry” measurements. The clamp may be set to 20mV or 2V. The 4165-1344 also has
a reverse current mode that may be used to ensure a dry, true-ohms measurement.

2] If the clamp is set to "20m V", the Maximum Input specification is changed to: 20% of range for the .20
range or 50% of range for all other ranges.

2-3. General Specifications

Display Type: .. ..ot 4y, digit LED (20000 counts)
A-to-D Conversion Rate: ... ... . i 400 milliseconds
ATC Mode (4100 and 4150 only): ...... Add +0.05% + 0.001%/°C to accuracy spec
Compensator ACCUTACY: . .. v v v varvereeneos +0.1% of rated temperature coefficient
OVerrange: . ... ...cii i iiinennaenennns 100% of range (19999 counts on display)
Overrange Indication: .. .. .. .. ... it Display flashes
Terminal Configuration: . ... ...« ..ttt Four-wire Kelvin
Temperature Coefficient: . ................... +0.002% /°C (0-15°C and 35-50°C)
Test Current Polarity: ....... Negative (flows Low to High). 4165-1344 is selectable.
Test Current Compliance Voltage (4100,4150): .................. 5 volts minimum
Test Current Compliance Voltage (4165): .. .. selectable clamp at S0mV or 2V (£5%)

Test Current Compliance Voltage (4165-1344): selectable clamp at 20mV or 2V (£5%)

Settling Time: ..........oeonn.. 300 milliseconds + 1 conversion to within =0.1%

sz




2.4, Environmental Requirements

Common Mode Rejection Ratio: . ................. .. 60 db at DC to 60Hz.
Power Supply: .......... 115VAC or 230VAC =10% @ 50Hz to 400Hz; 25VA max
Operating Temperature Range: .. ... ... ... 0°C to 50°C
Storage Temperature Range: ..........oovueei i -40°C to +85°C
Humidity: . ... ...t 80% RH max. at 40°C (non-condensing)
DIimensions: .. ...ouivrirenn e 15"(38cm)W x 10"(26cm)D x 3%2"(9cm)H

Dimensions (serial# 8-3637 and higher): .. 17"(43cm)W x 11%2"(29.5¢m)D x 4"(10cm)H
Weights: ... i 111bs(5kg) NET; 151bs(7kg) SHIPPING

Weights (serial# 8-3637 and higher): ..... 121bs(5.5kg) NET; 16Ibs(7.5kg) SHIPPING

2-5. Recommended Calibration Interval

The above accuracy specifications are valid for a period of 1 year following calibration, thus for
maintenance of these specifications a calibration interval of 1 year is recommended. More
frequent calibrations may be performed as desired.




SECTION il OPTIONAL EQUIPMENT

3-1. General

The 4100 series of Ohmmeters are shipped
with a detachable power cord, 0.10 zeroing
resistor, and an Operation Manual as
standard equipment. This section lists several
iterns that may be desirable for special
applications.

3-2.  Accessories and Options
Option BCD: Data Output

This option provides parallel BCD data on a
rear-panel 50-pin connector. All outpuls are
TTL compatible levels with a drive capability of
1 LS load. The outputs of Option BCD may be
used to drive the Valhalla Model 1248 below.
See Section 7.

Model 1248: Dual-Limit Comparator

The Valhalla Model 1248 may be used in
conjunction with a 4100 Series ohmmeter and
Option BCD above. The Model 1248 is a dual-
limit BCD comparator that interprets the display
indications of the ohmmeter as either "HI',
".O" or "GO" based on a tolerance that is set
by the user. Relay contact closure is provided to
trigger an alarm, counter, batch sorter or other
device.  The 1248 also reduces operator
workload by allowing him to make an instant
determination of the test results. The mating
cable from the ohmmeter to the 1248 is 3 in
length and designated as "IDC-2".

Options IEEE, RS232, and PAR

The Valhalla 4100 Series of ohmmeters is now
available with several of the industry’s most
popular remote interfaces. These Include a
GPIB IEEE-488.2 compatible interface, a serial
RS232C interface, and a Centronics parallel
printer interface for direct print-out capability.
The interfaces are for data acquisition only and

do not provide range or
function control of the
ohmmeter. The interfaces are available in
any combination and may be used
simultaneously. Also refer to section 7-3
and Section 11.

Temperature Compensators

Models 4100ATC and 4150ATC may utilize
a compensating sensor to provide resistance
readings that have been corrected for
temperature changes. Options AL and CU
simulate a constant-temperature chamber
referenced to either 20°C or 25°C. The
temperature coefficient of Option CU is
3931ppm/°C. The temperature coefficient
of Option AL is 4030ppm/°C.

Option CK: Compensator Extension Cable

This option is a shielded extender cable to
allow an Option "CU" or "AL" to be
mounted up to 48" away from the
ohmmeter.

Option R: Rack Mount Adapter

The 4100 Series of ohmmeters may be
mounted in a standard 19" equipment rack
using these optional rack ears.  The
standard rack ears are designated as Option
R1. The rack ears for ohmmeters with serial
numbers 8-3637 and higher are designated
as Option RX3.



3-3, Test Leads

This section details the different test lead sets
and connectors available for use with the 4100
Series of ohmmeters.

Option K: Kelvin Lead Set

Option "K" is a shielded, 4-wire Kelvin cable set,
forty-eight inches in length terminated in "KCS"
gold-plated  clips. Option '"K" is the
recommended general purpose lead set for most
applications.

Option KCS: Gold-Plated Clips

Option "KCS" are the gold-plated Kelvin clips
used on the Option "K" lead set for 4-wire
measurements of smaller components and leads.
Clips open to 1/2 inch and accommodate test
currents of up to 10 amperes.

Option JAWS: Gold-Plated Clamps

Option "TAWS" are the heavy-duty clamps used
to terminate QOption "KK" below.

Option KK: Heavy-Duty Lead Set

Option "KK"is a heavy-duty 4-wire Kelvin cable
set, 48-inches in length terminated in "JAWS"
clamps for measuring large motors, bushings,
etc. Opening is 2"

Option MP-1: Kelvin Micro-Probes

Option "MP-1" is a 48-inch shielded Kelvin 4-
wire cable set with a 1-ampere test current
capacity employing a set of Kelvin Micro-
Probes. The probes are equipped with spring-
loaded stainless steel tips with 0.05" spacing.

Option MP-2: Kelvin Mini-Probes

Option "MP-2" is a 48-inch shielded 4-wire
cable set equipped with Kelvin Mini-Probes
having spring-loaded stainless steel tips with
0.18" spacing.

Option MP-4/MP-5: Surface Probes

These probes permit rapid, repeatable
bonding testing on a variety of screened or
flat  surfaces.  Test current is evenly
distributed through the probe base while
sensing is accomplished via a spring loaded
center contact. The MP-4 target area is 1"
in diameter. The MP-5 target area is .4" in
diameter.

Option BBL: Banana-to-Banana Cable

Option "BBL" is a 48" shielded cable
terminated on both ends in dual banana
plugs. This cable may be used for voltage
and current connections tfo the ohmmeter.

Option SL-48: Low Thermal Leads

Option "SL-48" is a 48" shielded lead set
terminated in gold-plated spade lugs. This
lead set is designed to eliminate problems
caused by thermal EMF’s and is rated for
the maximum output current of the
instrument.

Option C: Banana-to-Clip Cable

Option "C"is a 48" general purpose shielded
lead set terminated on one end in dual
banana plugs and on the other end in red
and black alligator clips.




SECTION IV FRONT PANEL CONTROLS

4.1, General

This section outlines the use of each of the
front panel controls and connectors. This
section should be used in conjunction with
Sections 5 and 6 for complete operating
instructions.

4-2. POWER Switch

This "push-push” switch is used to alternately
apply or disconnect the AC power source
from the internal circuitry of the product.

4-3. RANGE Switches

These switches are used to select the required
resistance range. The switches are
interlocked such that only one switch may be
selected (depressed) at any one time. Use the
range and resolution tables of Section 2-2 to
determine which range will provide the
greatest accuracy without exceeding its limit.

CAUTION!

Extra care must be taken when
working with inductive loads.
Always select the highest
resistance range Dbefore
connecting or disconnecting the
test leads.

4-4. STD/T.C. Switches

These paragraphs apply only to Models
4100ATC and 4150ATC. These switches are
used to select (T.C.) or deselect (STD) the
temperature compensating mode of operation.
These switches are interlocked such that only
one may be depressed at any one time.

This switch should be left in the STD position

unless a compensating sensor (Option CU or
AL) is attached to the TEMPERATURE

COMPENSATOR  jack.
Depress the T.C. switch to
select the compensator. Selection of the
ATC mode of operation when no sensor is
fitted will yield invalid measurements.

4-5. Temperature Compensator
Connector

These paragraphs apply only to Models
4100ATC and 4150ATC. This BNC
connector may be connected to a
temperature sensor (e.g., option "CU" or
"AL") for operation of these products in
the T.C. mode via up to 48" of RG358CU
cable (Valhalla Option CK). This sensor
simulates a constant temperature chamber
and will accurately monitor the ambient
temperature and correct the displayed
reading to give the value at the reference
temperature of the sensor.

To achieve the best results when using the
T.C. mode of operation the user should
ensure that the sensor is in the same
environment as the test load, and is not in
any large air currents which may cause
cooling effects. The user should also note
that to reduce the effects of drafts the
temperature sensor has been designed
with a long thermal time constant, thus at
least 20 minutes should be allowed for
thermal stabilization following any large
change in ambient conditions or following
handling of the sensor.

CAUTION!

The case of the sensor is
electrically connected to internal
circuitry in the ohmmeter. The
sensor should have no electrical
contact with the load under test.



4.6. VOLTAGE and CURRENT Terminals

The four terminals on the front panel provide
full 4-wire Kelvin measurement capability.
The CURRENT terminals provide the test
current while the VOLTAGE terminals are
used to monitor the voltage drop across the
load. Refer to section 6-2.

4-7,  ZERO Control

This potentiometer may be used to trim out
any offset present on the display. See Section
6.

4-8, OPEN CIRCUIT VOLTAGE Switches

These paragraphs apply only to Models 4165
and 4165-1344, The OPEN CIRCUIT
VOLTAGE switches are used to select the
desired maximum compliance voltage of the
current source. This function ensures "dry"
measurements by clamping the open-circuit
voltage at the CURRENT terminals. For
example, if the 20mV switch is depressed the
voltage at the CURRENT terminals will not
exceed 20mV (+5%). These two switches are
interlocked such that only one may be
depressed at any one time.

The wuser should note that in some
applications (where the lead resistance is not
negligible) it is possible that the selected
voltage may be exceeded even when
connected to a low resistance load. In this
event, if it is not possible to reduce the lead
resistance in the current carrying leads, the
user may wish to select the higher clamp
voltage after connecting to the test load and
then re-select the lower clamp voltage prior to
the removal of the test load. This will ensure
that the required voltage is not exceeded
during connection or disconnection, but will
allow the correct value of the test load 1o be
obtained.

For the 4165-1344 only, the 20mV clamp
should be selected prior to reversing the
polarity of the test current.

4-8. Polarity Reversal Switch

These paragraphs apply to the Model ™

4165-1344 only. This switch allows the
effects of thermal emfs to be measured
and corrected for by averaging the
measurements obtained on both polarities.
An estimation of the thermal emf’s
present may be obtained by the formula:

rdg A-rdg B

thermals= 5

uv

Where reading A and reading B are the
readings taken in the NORMAL and
REVERSE modes, disregarding the
decimal point.

4-9. PRINT/SEND Switch

The PRINT switch, which is labeled
"SEND" on later units, is used by the
optional parallel printer or serial RS232C
interface to control data transfer. If the
printer interface is installed, pressing this
button will generate a print-out of the
resistance data. For the RS§232C option
(without printer), this will send one
reading to the terminal. Please refer to
the appropriate addendum located in
Section 11 of this manual for details on
interface operation.

4-10. RESISTANCE Window

This 4% (19999 counts) LED display
presents the measured resistance value,
The units of measure are determined by
the setting of the Range switches, and are
either milliohms, ohms, or kilo-chms. A
flashing display indicates an overrange
condition. In this situation the unit should
be upranged to obtain a solid reading.

)

.=j




SECTION V REAR PANEL CONNECTORS

Pan—

5-1. General

This section outlines the use of each of the
rear panel controls and connectors. This
section should be used in conjunction with
Sections 4 and 6 for complete operating
instructions.

5-2. Power Connector

The 3-prong power connector mounted on the
rear panel of the product is for the
application of AC power to the unit. Refer to
section 1-3 for available voltages and safety
precautions.

5.3,  Fuseholder

v  This item is located internally on
instruments manufactured with serial
numbers lower than 8-3637.

This item is used to provide access to the
main power fuse. Fuse values are listed
below:

105VAC - 125VAC
210VAC - 250VAC

Y amp slo-blo *
125 amp slo-blo *

It

Replace blown fuses with their exact
equivalent only!

# Fuse values are doubled if the IEEE, RSZ32C
or Printer interface has been installed. Refer
to rear-panel markings,

D .

=

This connector is provided on units fitted
with Option "BCD" and may be used to
interface with the Valhalla Model 1248
Comparator, or with other types of data
acquisition equipment. The individual pin
functions of this connector are shown in
section 7-2.

5.4, BCH Interface

5.8, Other Interfaces

The 4100 Series is now available with a
choice of three common interfaces for
remote data acquisition. These include
GPIB (IEEE-488.2), RS232C, or a
Centronics parallel printer interface.
These interfaces are for data acquisition
only, and do not allow remote range
control of the ohmmeter. If your
ohmmeter has been fitted with one of
these optional interfaces, please refer to
Section 11 for operating instructions.
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eliminates errors normally caused by test
In many

SECTION VI MANUAL OPERATION
6-1. General The 4-Wire configuration

of all Valhalla ohmmeters
This section contains operating instructions
for the ohmmeter Models 4100ATC, lead and contact resistances.
4150ATC, 4165, and 4165-1344. The

information contained in this section should
be used along with the descriptions in
Sections 4 and S to become completely
familiar with the various methods of
operation using the different ohmmeters.
6-2. Connections

Connections to the ohmmeter are made via 4
binding posts on the front panel of the
instrument. When using Valhalla test leads,
the tabbed side of each banana jack is
connected to the CURRENT terminals (see
below). This ensures that current is carried in
the largest conductor of the cable, and that
the voltage input is shielded.

HI = # HI +Tab
VOLTAGE CURRENT
LO = #%» LO <Tab

NOTE: If the Vi and I; terminals are not
shorted together the display will roll around
and may or may not indicate an overrange.
This is a characteristic of the voltmeter and
does not indicate a fault in the instrument.

applications the contact resistance can
exceed the value of the load by several
orders of magnitude.  The 4-Wire
ohmmeter bypasses this potential error
source by providing two terminals of
constant current and an additional two
terminals for high impedance voitage
measurement. The result is a fast,
accurate resistance measurement of the
load, independent of the resistance of the
current carrying leads.

Figure 6-1 illustrates how the 4-wire
principle is used to eliminate lead, wire
and contact resistances as potential error
sources. The internal current source
inherently overcomes all series resistance
(within compliance voltage limits) and
delivers a precise constant current. The
internal high-impedance DVM senses the
voltage drop across the load. There is
negligible contact and lead resistance
error created by the voltage measurement
because the high input impedance of the
DVM limits current flow in the voltage
leads.

LEAD RESISTANCE

DIGITAL
OHMMETER

DvMm

CURRENT I
SOURCE

LEAD RESISTANCE

*CONTACT RESISTANCE

Figure 6-1. Error Sources in Resistance Measurements



6-3. 4100ATC and 4150ATC Operation

The guidelines below should be followed for
taking measurements using Models 4100ATC
and 4150ATC:

1) Connect the test leads to the
ohmmeter as described in 6-2.

2) Select the highest resistance range
(20Kn for 4100ATC or 2Kna for
4150ATC).

3 Select the STD mode unless a
compensator is attached to the
connector on the front panel.

4} Zero Adjustment. This adjustment
may be performed at any time but
does not need to be performed before
each measurement. To make the
adjustment, select the 2000 range and
connect the ohmmeter to the 0.1
resistor (provided). Adjust the front
panel ZERO potentiometer so that the
display indicates 000.10.

5) Connect the test leads to the load
using a 4-wire configuration.

6) Select the most precise reading by
downranging the ohmmeter until the
display flashes (indicating an overrange
condition) and then moving back up
one range.

NOTE: It is recommended that the
chmmeter be placed in the
highest resistance range (far
right switch) prior to connecting
or disconnecting the test leads
to avoid drawing an arc.

6-4. 4165 Operation

The guidelines below should be followed
for taking measurements using the Model
4165 Contact Resistance Ohmmeter:

1) Select the 50mV maximum open-
circuit voltage.  This limits the
maximum voltage that will be present
at the CURRENT terminals in a no
load situation to ensure a dry
measurement,

2) Select the 20K range.

3) Connect the test leads to the
ohmmeter as described in 6-2.

4) Zero Adjustment. This adjustment
may be performed at any time but
does not need to be performed before
each measurement. To make the
adjustment, select the 2000 range and
connect the ohmmeter to the 0.10
resistor (provided). Adjust the front
panel ZERO potentiometer so that the
display indicates 000.10.

5) Connect the test leads to the load
using a 4-wire configuration.

6) Select the most precise reading by
downranging the ohmmeter until the
display flashes (indicating an overrange
condition) and then moving back up
one range.

7) Select the 2V clamp. The resistance
reading will be indicated on the
display. It is recommended that the
OPEN-CIRCUIT VOLTAGE selector
be placed in the 50mV position before
changing ranges or (dis)connecting the
test leads.

&




6-5.

4165-1344 Operation

The guidelines below should be followed for
taking measurements using the Model 4165-
1344 Contact Resistance Ohmmeter:

1)

2)

3)

4)

5)

6)

7

8)

9

Select the 20mV maximum open-
circuit voltage. This switch limits the
maximum voltage that will be present
at the CURRENT terminals in a no
load situation to ensure a dry
measurement,

Select the 20K range.

Connect the test leads to the
ohmmeter as described in 6-2.

Zero Adjustment. This adjustment
may be performed at any time but
does not need to be performed before
each measurement. To make the
adjustment, select the 2000 range and
connect the ohmmeter to the 0.1n
resistor (provided). Adjust the front
panel ZERO potentiometer so that the
display indicates 000.10.

Connect the test leads to the load
using a 4-wire configuration.

Select the most precise reading by
downranging the ohmmeter for
maximum resolution.

Select the 2V clamp. The resistance
reading will be indicated on the
display.

Note the reading on the display and
reselect the 20mV clamp.

Reverse the polarity switch and
reselect the 2V clamp.

10) Note the reading on the display.
The true-ohms value is
calculated by averaging the two
noted readings together.

11) It is recommended that the
OPEN-CIRCUIT VOLTAGE
selector be placed in the 20mV
position before changing ranges
or (dis)connecting the test
leads.

6-6. Temperature Compensation

Automatic Temperature Compensation
(ATC) simulates a constant ambient
temperature chamber for materials which
are normally subject to varying ambient
temperatures. When the ATC mode is
selected, the temperature sensor (Options
"AL" and "CU") automatically senses the
ambient temperature and adjusts the
reading to indicate what the actual
resistance value would be in a controlled
20°C or 25°C environment. The Option
"CU" compensator simulates the
coefficient of copper while Option "AL"
simulates aluminum.

The ATC mode is selected by pressing the
T.C. push-button.  The temperature
sensors are connected to the chmmeter
via the front panel BNC connector. The
temperature sensor may be may be placed
in closer proximity to the device under test
using a Valhalla Option "CK" compensator
extension cable. Selecting the T.C. mode
with no sensor connected will yield invalid
measurements.

CAUTION!

The case of the sensor is
electrically connected to internal
circuitry in the ohmmeter. The
sensor should have no electrical

contact with the load under
test. [~ L

=]




SECTION VII INTERFACE OPERATION

7-1. General

The 4100 Series of ohmmeters is now
available with a choice of two data outputs.
The standard output provides data in a
binary-coded-decimal format. The latest data
output available is a parallel printer port for
connecting directly to a Centronics compatible
printer. Both interfaces are described below.

7-2.  BCD Interface

Option BCD has a rear mounted 50 pin
Ampheno! connector providing data in a
parallel binary-coded-decimal (BCD) format.
The outputs are TTL compatible and may
drive 1 LS load. The summary of pin
functions is provided below and on the
schematic number 2053-076 at the back of
this manual.

Pin Number Data
1 1
2 2
3 4
4 8
6 10
7 20
8 40
9 80
11 100
12 200
13 400
14 800
16 1000
17 2000
18 - 4000
19 8000
2% 10000
22,40 20000 (overrange)
26 +5 VDC supply
50 0 VDC common

35 End of Conversion on negative transition
(A high signifies "Busy")

45  Display Hold Line
(+5V or open = Run; OV = Hold)

The BCD outputs are fully
compatible with the
Valhalla Model 1248 BCD Comparator.
When connecting to the comparator using
the standard IDC-2 interface cable, the
end of the cable possessing the wire
break-outs is connected to the Model
1248.

7.3, Other Interfaces

The 4100 Series is now available with your
choice of three common interfaces for
remote data acquisition. These include
GPIB (IEEE-488.2), RS-232C, and a
Centronics parallel printer interface.
These interfaces are for data acquisition
only, and do not allow remote range
control of the ohmimeter.

The Centronics print-out option allows the
ohmmeter to be connected to a variety of
standard printer types. The print-out style
may be configured in a label format to
include company name, model number,
serial number, time, date, test number and
the measured data.

If your ohmmeter has been fitted with one
of these optional interfaces, please refer to
Section 11 for operating instructions.



SECTION VIl ROUTINE MAINTENANCE

8-1. General

This section provides general maintenance
information and a procedure for calibrating
the ohmmeter. The Model 4100 Series
ohmmeters should be calibrated on a routine
basis (every 12 months is recommended) to
ensure continued accuracy.

Before performing the calibration procedure
below, the ohmmeter should be allowed to
warm up at a stable temperature for at least
30 minutes with the covers in place.

8-2. Required Test Equipment

The following equipment is required to
perform calibration of the product:

1) Precision Resistors with known values
to within +0.005%, having the
following values:  0.01al", 0.10W,
1.0 1000, 10001, 1Ka® and
10Kqt

[1] May be replaced by Valhalla Model 25754,
[2] May be replaced by Valhalla Model 2724A.

2) DC Voltage source with available
outputs of 0 to 200mV +2uV
(Valhalla Model 2701C)

3) Four-terminal test lead set (Valhalla
Option "K" or Option "C")

4y  For 4165 & 4165-1344 only:
a voltmeter capable of measuring
20mV within *1mV, 50mV within
+5mV, and 2V within +10mV.

Note: If this equipment is not available, the
ohmmeter may be returned to Valhalla
Scientific for calibration traceable to NIST.

8-3. Calibration Procedure

The calibration adjustments are accessed
by removing the top cover of the
instrument. If the ohmmeter has been
fitted with any of the optional interfaces
(IEEE, RS232C, or printer), the blue
interface PCB will cover the adjustments.
This installation has been designed to
facilitate calibration by using hinged stand-
offs to allow access to adjustments. To
enable this board to tilt upward, remove
only the black screw in the rear corner of
the interface PCB. Replace this screw
when finished with calibration.

The locations of the adjustment
potentiometers are shown on the drawing
number 4100-600 at the back of this
manual. Leave the cover in place as much
as possible. After each adjustment is
made, the cover should be replaced and
the instrument allowed to restabilize.

CAUTION!

Dangerous AC line voltages exist inside
the instrument. Use caution when making
adjustments to avoid contact with these
voltages.

8-3-1. Voltage Zero Adjustment

1} Connect the voltage standard (2701C)
at 0 volts to the VOLTAGE HI and
LO terminals.

2) Select the 200a range and the STD
mode. For 4165 and 4165-1344 select
the 2V clamp and NORMAL polarity.

3) Adjust the front panel ZERO
potentiometer so that the display
indicates 600.00.



8-3-2.

1)

2)

3)

8-3-3.

y

2)

8-3-4.

1)

2)

8-3-5.

1)

2)

3)

Voltage Fullscale Adjustment

Set the 2701C to output 100mV for
4100ATC or 10mV for all others. The
ohmmeter uses negative voltages
therefore the VOLTAGE HI terminal
should be negative with respect to the
VOLTAGE LO terminal.

Adjust RV101 for a display indication
of 100.00.
Remove all
terminals.

connections to the

Current Zero Adjustment

Using the 4-wire test leads, connect
the input terminals of the ohmmeter to
the 0.1 ohm standard resistor and
select the 2000 range.

Adjust the front panel ZERO
potentiometer for a display indication
of 000.10 ohms =1 digit.

20ma Range Adjustment

This adjustment applies only to Model
4150ATC. All other instruments skip
to step 8-3-5.

Connect the 4150ATC to the 0.01 ohm
standard resistor and select the 20ma
range.

Adjust R60 for a display indication of
10.000 £2 digits.

200ma/.20 Range Adjustment

Connect the ohmmeter to the 0.1 ohm
standard resistor and select the
200ma/.20 range.

4150ATC only : Adjust R64 for a
display indication of 100.00 =2 digits.
Other than 4150ATC : Adjust R60 for
a display indication of .10000 =2
digits.

8-3-6. 20 Range Adjustment

1) Connect the ohmmeter to the 1 ohm
standard resistor and select the 20
range.

2) Adjust R66 (4150ATC) or R64 (all
others) for a display indication of
1.0000 =2 digits.

8-3-7. 200 Range Adjustment

1) Connect the ohmmeter to the 10 ohm
standard resistor and select the 200
range.

2) Adjust R70 (4150ATC) or R66 (all
others) for a display indication of
10.000 =2 digits.

8-3-8. 2005 Range Adjustment

1) Connect the ohmmeter to the 100 ohm
standard resistor and select the 2000
range.

2) Adjust R74 (4150ATC) or R70 (all
others) for a display indication of
100.00 =2 digits.

8-3-9. 2K Range Adjustment

1) Connect the ohmmeter to the 1Kohm
standard resistor and select the 2Kn
range.

2} Adjust R76 (4150ATC) or R74 (all
others) for a display indication of
1.0000 +2 digits.

End calibration for 4150ATC. m

8-3-10. 20Ka Range Adjustment

1) Connect the ohmmeter to the 10Kohm
standard resistor and select the 20Kn
range.

2) Adjust R76 for a display indication of -

10.000 +2 digits.

End calibration for 4100ATC. =



8-3-11.

1)
2)

3)
4)

3)

6)

7)

Voltage Clamp Adjustments

The following steps apply only to
Models 4165 and 4165-1344.

Set the clamp to the highest voltage
setting (2V).

Connect the ohmmeter to the 10Kohm
standard resistor and select the 2Kn
range (the display will flash indicating
an overrange condition).

Attach the voltmeter between the
CURRENT HI and LO terminals.
Select the 20mV (4165-1344) or 50mV
(4165) open-circuit clamp.

Adjust the "S0mV" potentiometer on
the clamp PCB for a voltmeter reading
of 20mV (4165-1344) or 50mV (4163)
+1mV.

Select the 2V open circuit clamp, and
the 200 range.

Adjust the "2V" potentiometer on the
clamp PCB for a voltmeter reading of
2V +10mV.

End calibration for 4165 and 4165-1344. =

8.4, Periodic Maintenance

The 4100 Series of ohmmeters do not
require any periodic maintenance other
than an occasional cleaning of the exterior
surfaces of the product and routine
performance of the calibration procedure.

Loose dirt or dust which may have
collected on the exterior surface of the
ohmmeter may be removed with a soft
cloth or brush. Any remaining dirt may
be removed with a soft cloth dampened in
a mild soap and water solution. Do not
use abrasive cleaners on the chmmeter!

The front panel may be cleaned with a
soft cloth and a "Windex" type cleaner if
required. Do not use petroleum based
cleaners on the front panel.

If required, the interior of the product
may be cleaned out by blowing with dry
compressed air.

If the product has become heavily soiled
with dirt or other contaminants it is
recommended that the unit be completely
overhauled. Contact your local Valhalla
Scientific Service Center for details.




SECTION IX THEORY OF OPERATION

9-1. Troubleshooting

Apparent malfunctions are often the result of
misinterpretation of specifications or due to
an incomplete understanding of the
instrument. A thorough review of the
operating instructions for this instrument is
recommended prior to any component
replacement. Check to be sure that cables
and other test equipment are in good working
order before attempting to troubleshoot the
ohmmeter.

If the ohmmeter exhibits problems that
cannot be eliminated by reviewing the
operating instructions, the following guidelines
have been established to help solve the
problem.

9-1-1. Localizing the Problem

The key to successful troubleshooting is to
localize the problem as much as possible
before trying to pin the problem down to a
specific component. Certain questions should
be asked such as "Does the problem occur on
all ranges or on a specific range only?". The
power supplies are also one of the first things
that should be checked.

As it is not possible to anticipate all failure
modes of the ohmmeter, servicing personnel
should become familiar with this section of
the manual to gain a complete understanding
of the internal workings of this instrument.

9-1-2. Component Replacement

If the problem has been identified as a faulty
component, the accuracy of the ohmmeter can

be maintained only if the following
precautions are taken:
s Use only the specified

replacement component or its

9-2.

exact equivalent.
Spare parts can be
ordered from your nearest Valhalla
Scientific Service Center or from
the factory directly by referring to
the Valhalla Stock Number listed
in the Parts Lists section at the
back of this manual.

Use only 63/37 grade rosin core
electronic grade solder with a 50W
or lower maximum power soldering
iron.

When soldering, heat the terminal
of the component, not the solder.
Apply solder smoothly and evenly.
Do not move the component until
the solder has cooled. Bad solder
joints can cause additional
problems!

Static sensitive parts require special
handling procedures. Always treat
an unknown part as if it were static
sensitive.

General Circuit Descriptions

The ohmmeter may be easily thought of as
comnsisting of two separate parts.

)

2)

A constant-current source. This half
of the ohmmeter provides a stable test
current that is passed through the load
to develop a voltage across it. The
value of this current for each range is
indicated on the front panel of the
instrument.

A digital voltmeter (analog-to-digital
converter). The voltmeter senses the
voltage drop across the load and
translates this into the resistance
reading on the display.




Use the following guidelines to determine
whether the fault lies in the voltmeter or
current source circuitry of the ohmmeter:

1) If the fault occurs on one range only
then the fault is probably in the
current source section.

2) If the fault is display related (e.g.,
missing segments, non-numeric data,
etc.) then the fault is probably in the
voltage measurement section.

3) If the fault occurs on all ranges, the
voltmeter section may be verified as
operational by applying a precise ‘
-100mV (4100ATC) or -10mV (all
others) to the VOLTAGE terminals.
The display should indicate 10000
counts no matter which resistance
range is selected.

9-3.  Detailed Circuit Descriptions

This series of paragraphs detail the actual
operation of the above mentioned circuits,
and are provide to aid the technician in
troubleshooting to component level. A basic
knowledge of electronics is assumed. The
technician should refer to the schematics at
the back of this manual.

9-4. Power Supplies

The ohmmeter uses several supplies to power
the current source, the voltmeter (A-to-D
converter) and any optional interfaces. All of
these supplies are similar in design. A
secondary winding of the transformer provides
the basic AC voltage from which the DC
supply will be produced. This AC voltage is
rectified using diodes, filtered using
electrolytic and tantalum capacitors, and in
some cases regulated using a standard three-
pin regulator,

The supplies are shown on the schematic
4100-074 sheet 1 (and sheet 2 for the optional
unregulated +5V supply). The 4150ATC and

4165 models use additional supplies for
their preamplifier, shown on sheet 2.

9.5, Constant-Current Source

The constant-current source provides the
stable current necessary to generate the
precise voltage drop across the load. The
design of the current source compensates
for all series resistance (within compliance
voltage limits) to overcome the effects of
test lead and contact resistances.

9.5.1. Reference Generator

The reference generator is shown on the
drawing 4100-074 sheet 2. The precise
voltages required by the A-to-D convertor
and the current source are provided by the
zener reference IC106. IC106 and its
associated components produce a nominal
6.95V. This voltage is attenuated by the
resistors R111 through R115 and RV101
to provide the required 100mVDC
reference voltage to the A-to-IJ convertor.
RV102 is used to adjust the reference
voltage to the current source. In the ATC
mode (4100ATC and 4150ATC only) the
resistor formed by R114 and RI119 is
replaced by the temperature compensator
to provide the required corrections for
temperature variations.

9-5-2. Reference Invertor Stage

The reference inverter is shown on
drawing 4100-074 sheet 1. IC11 and its
associated components form an amplifier
stage having a gain of -.144. This stage is
used to convert the +6.95 VDC reference
voltage to the negative 1 volt reference
required by the current source,

9-5-3. Differential Amplifier

The differential amplifier is shown on
drawing number 4100-074 sheet 1. ICI12
and its associated components ‘
form a unity gain differential
amplifier. The output of the




Reference Invertor stage (V) and the output
of the Output Amplifier (V,,) form the
inputs to this amplifier. The output voltage
from this amplifier is thus given by (V- V e)-

9.5.4. Output Amplifier

The output amplifier is shown of drawing
number 4100-074 sheet 1. IC13, Q18, Q20
and the range resistors R60 through R76
combine to form the output amplifier of the
current source. The range resistors determine
the value of the output current. The voltage
drop across these resistors (V) is used as an
input to the Differential Amplifier to provide
error correction and to compensate for
varying loads.

9-5.5, Output Voltage Clamp

This additional PCB is only fitted in Models
4165 and 4165-1344 and is shown on
schematic 4165-070. The operation of this
circuit is as follows:

1) IC2, 1IC3, R3 and R4 form a reference
circuit providing -2.5V.

2) R5 through R9 provide divided
voltages from this -2.5V reference with
outputs at -2.0V and -50mV (for 4165)
or -2.0V and -20mV (for 4165-1344).
The selected output of this divider is
connected to one input of the
comparator formed by IC1, the other
input of which is the voltage on the
CURRENT HI terminal. The output
of this comparator is used to turn off
the output stage of the current source
when the selected open-circuit voltage
limit is exceeded.

9-6. Analog-to-Digital Convertor

The A-to-D convertor is basically a high-
impedance voltmeter that is used to measure
the voltage drop across the unknown load.
This voltage is converted to digital form fo
represent the resistance value of the load.

The A-to-D convertor circuitry is shown in
the drawing number 4100-074 sheet 2.

9-6-1. A-to-D Convertor

The A-to-D conversion is performed by
the IC pair IC103-IC104 and their
associated components. IC103 is the
digital portion of the convertor and IC104
is the analog portion. The required
reference voltage was discussed in Section
9-5-1 and is generated by IC106. IC102 is
used to demultiplex the digital outputs of
the comvertor and to condition it for use
by the display LEDs DS1-DS5.

9-6-2. Preamplifier

Ohmmeter Models 4150ATC, 4165, and
4165-1344 wuse a preamplifier stage
consisting of IC101 and its associated
components to boost the voltage input to
the A-to-D convertor up to the required
levels. The preamplifier is a chopper
stabilized x10 amplifier. This stage raises
the 20mV fullscale test voltage of these
instruments up to the 200mV fullscale
voltage required by the A-to-D convertor.

9-7. Optional Interfaces

The BCD interface takes multiplexed
digital information from the voltmeter and
converts it to a parallel BCD 8-4-2-1 code
that is easier to work with. This circuitry
is shown on drawing number 2053-076 at
the back of this manual.

The other interfaces (IEEE, RS232C, and
printer) are made possible by Valhalla’s
1020 Smart Interface Board. The 1020
takes range information from contacts of
the range switches and digital data from
the voltmeter. It decodes this information
and makes it available at any of four
ports. A complete description of the
operation of this interface is beyond the
scope of this manual. Please
contact Valhalla Scientific if
problems are encountered.




SECTION X SPECIAL PROCEDURES

10-1. Noisy Readings

In general, noisy readings are caused by poor
connections either to the input terminals or to
the test load. If noisy readings are
encountered, check these connections first.

10-1-1. Inductive Loads

The measurement of highly inductive loads
(such as large transformers) may also yield
noisy readings. This is due to the very high
impedance to line voltage exhibited by the
load causing an excessive amount of noise
pick-up. This effect can be significantly
reduced by using fully shielded cables. It may
also be helpful (and will cause the settling
time to be reduced) if the unused windings on
transformers being tested can be short-
circuited during the measurement. This will
significantly reduce the inductance of the
winding under test and will also prevent these
windings from producing dangerous voltages
during connection and disconnection of the
ohmmeter.

10-1-2, Drifting Displays

All Valhalla ohmmeters use a high impedance
voltmeter as part of the resistance
measurement process. This voltmeter Is a
highly accurate and stable 4% digit analog-to-
digital converter (A to D). Unless it is
receiving a definite input signal, the output
display of this A to D is ambiguous. The
display may indicate a randomly wandering
number, or it may flash indicating an
overrange condition.  This unpredictable
display may make it seem to appear that the
instrument is experiencing some sort of
malfunction. It is, in fact, just a characteristic
of the voltmeter circuit and should not be
mistaken for a fault in the instrument.

The display indications
should be ignored unless
there is a definite measurement being
taken. If this wandering display is not
acceptable, the ohmmeter can be made to
indicate an overrange condition whenever
the terminals are opened either by using a
4-wire Kelvin type lead set (Valhalla
Option "K") or by shorting the Vi, and Iy
terminals together.

The display should indicate a stable
reading when the test leads are securely
attached to the device under test. If the
display appears to be erroneous when
connected to a load, recheck the test leads
for integrity and cleanliness. If all
external items appear to be functioning
properly, the problem may be the
ohmmeter. In this case, please call the
factory.

10-2. Connecting to Inductive Loads

The measurement of inductive loads
(transformers, ballasts, coils, magnets,
chokes, etc.) requires that special
precautions be taken in order to ensure
safety and maximize performance. Other
than the noise considerations mentioned
in 10-1-1 above, the following items should
be noted:

1) Prior to connecting the unit to the
load, select the highest (rightmost
RANGE switch) range possible.

2) Settling times for inductive loads are
greater than those of resistive loads.
A stable reading generally indicates
that the inductor has been fully
charged and an accurate measurement
is being taken.



3)

Prior to disconnecting the load, select
the highest resistance range and wait
for the display to show a stable
reading indicating that the inductor has
been discharged. This reduces the
possibility of drawing an arc which may
cause injury to the operator and/or
damage the instrument.




SECTION XI MANUAL CHANGES AND ADDENDUMS

Immediately following this page may be found any notices regarding manual
changes, or operating instructions for the optional interfaces (if installed).

Please refer to any applicable material before attempting to operate your
ohmmeter. If no items follow this page, your manual is complete as printed.



SECTION Xli

PARTS LISTS

The following parts lists have been included in this manual:

4100-600
4150-600
4100-400

4100-601

4165-600

4165-402

4165-601

4100-407

3 pages
4 pages
1 page

1 page

1 page

4 pages

1 page

1 page

4100ATC Main Board Assembly
4150ATC Main Board Assembly
Final Assembly

4100/4150 Display Board Assembly

4165 Clamp PCB Assembly

4165-1344 Main Board Assembly

4165-1344 Clamp PCB Assembly

Option BCD Interface Assembly



PARTS LIST ; 4100-600 REV U 4100ATC Main Board Assembly 4/11/1995 Page 1 1

RERLDES, STOCR §  QEANTITY  eewmweessmm—--eem DRSCRIPTION VARUZACTURING/PURCHASING. DATA wmmmmem ALTERYATE
A |

1 04-30012 1 4100 Series Main Board DG 4100-700

5 B0-02220 22 20awg Wire, Red TFR Hi6878/4-BCE-2

6 70-09003 18 3/16" Black Shrink Tubing 3000187 BIK M

7 53-06000 ¢ #6 18-22awy Ring Lug (Red) PANDUIT PVIg-6R

8 05-10029 5 Cable tie, 4"y 1/8" Panduit WRN-4

9 p-10803 Heatsink, Wave Solder, 1" High [T0-1) .082 B3 ARVID 568203B00600

i 0510006 2 Chassis fastener, swage, 1/4sq, 440 Useco BIGY1B

13 0-10838 Heatsink, T0-220, Black Ancdize ARVID 576802804000

15 80-00014 o 14awg Bus Wire ANTXTER 1BR-1401

i op-04003 2 §4-60 ¥ 3/16" Phil Pan 8.5,

2l G5-00043 2 #6-32 ¢ 9/16® Pail Pan Zinc Plated

a3 9006008 1 §6-32 % 3/8% Phil 2an 8.5

pi 90-Gea04 1 #6-32 % 1/4% Bhil Pan 8.8,

i 95-04002 2 {4 Infernal Star Washer 5.5,

phi 88-06002 4 §6 Internal Star Washer, 5.5.

30 906001 1 #6-32 Hex Nut, Small Pattern, Stainless-Steel

k13 05-10073 10 ¥nob, black, rectangular Centralab B304-BLK

37 86-02020 20 20awg Wire, Black TF% Mi6478/4-BGE-D

6l 05-10530 1 Solder Iug, internal star, #4 Spith 14174

ct 02-69003 1 1uF 160V Hylar Tllinois 105MSR25CK

k! 02=30001 1 10uF 25V Taptalun Bead AV TAP106K0255P

(il f-308l 1 10uf 25V Tantalum Bead AVX TAP106E0255P

{13 0z-40001 1 2300F 25 Alumimm Axial Tilinois 227TTAO25H

it fa-40001 1 220uF 25V Aluminum Avial Iilinels 227TEAG25H

Cis 02-10005 1 50pF 500V Ceramic disc Tllinois 500BCROSOR 02-20002

Cl6 62-60002 1 {.1uF 250V Nylar Tllinois 104HSR250K

17 02-10002 1 500pF 100V Ceramic Disc SPRAGUE 56ATS0

(18 §2-40000 1 4706uF 16V Aluninum Axial Illinols 47877A016

19 0-40000 1 470007 16V Alupinuz Axial Tilinois 473TTAGLE

Wil (2-10009 1 0.0014F 50V Ceramic Disc HIC WCDIGZRIVERE

a5 B-6B00L I 3.22F 100V Mylar I1linols 224SHRIO0K7SCE

wy 02-3000¢ 1 16F 25V Tantalum Bead Kemet T350ALOBKOZ5AS

{60 g2-20013 1 100pF 5007 Mica CHDRFDID1S03

(8l 02-10014 1 0,1aF 50V Ceramic Bisc AVE SRZGSELO4MAACO

ce2 02-10014 1 0,167 50V Ceramic Disc AVY SR205E1C4MAADD

CE3 p2-40000 ] 4700uF 16V Alupinen Avial 11linois 4787TA0L6

(o4 03-30004 1 Tuf 25V Tantaluy Bead Kepet TI50A105K02548

{88 02-30002 1 " 3%P 10V Tantalun Bead IDCIIEROLONLF

CR3 p3-28002 1 Dicde, rectifier, 14, 50V 1H4001~1K4007

R4 03-20002 1 Diode, rectifier, 14, 50V 184001~1N4007

&4 p1-20002 1 Diode, rectifier, 1k, 50V 1Na001-104007

CRf 03-20062 1 Diode, rectifier, 14, 50V 1§4091-1K4007

{R7 0320002 1 Diode, rectifier, 1a, 56V 1H4001~104007

(RS 0320802 1 Diode, rectifier, 1&, 50V 154001-1Kk4007

(RS 03-20002 1 Diode, rectifier, 14, 50V 154001-1%40807

(194 02-30001 I 194F 25V Tantalun Bead AVE TAP106X0255P

Wi 02-90006 1 wF 5% 50V Polycarbonaie TR Raz0105d

C106 g2-30001 i 16uF 25V Tantalum Bead AVX TAP106K0255P

0107 Ba-5080C 1 §.220F 10% 50V Polystyrene ¥ PAZAI2K

cice §2-30006 1 §.47F 35V Tantalom Bead TAP4T4R0355P



PARTS LIST : 4100-600 RBV U 410CATC Nain Board Assembly /1171995 Page 1 2

REF.DES. STOCK §  QUANEITY  ~=eme-wmmmewewen DESCRIPTION MANTFACTURING /PURCHASING DATA =rmmwmwm ALTHRHATE
A |

€109 82-68002 1 0.1uF 250V Mylar Tilinois 104HSR25CK

CR1S 03-20002 1 Diode, rectifier, 1A, 50V iN4001-1H4007

(RII 03-20048 1 Rectifier, Schottkey Hotorola 1K5815

CR1Z  03-20048 1 Rectifier, Schottkey Hotorela 185818

CR3 g3-20007 1 Diode, rectifier, 12, 50V 1H4001-1K4007

{R14 0320002 1 Diode, rectifier, 1a, 50V IN4001-184807

CRIE  (3-20002 I Dicde, rectifier, 14, 50V 1%54001-1K4007

D06 03-20800 1 Diode, general purpose IN414E or 1NOL4

ner 0320000 1 Diode, general purpose 1K4148 or 1N914

D108 03-20000 1 Diode, general purpose 184148 or 1N9H4

Ieit  03-30013 1 Op~Amp, General Purpose,Uncompensated IMI01A or LHICIAK

12 0330017 1 Op-Amp, Unconpensated L¥308K

1013 43-30017 1 Op-Azp, Snconpensated [H308H

L 03-30015 1 Reguiator,+12V,0.54, 70202 or 10220 TER1ACP

e 03-es ) Regulator,+12V,0.54,70202 or 70220 TEHL2CP

06 63-30838 1 Regulator, 14, Low bropout, 45V Wational 12946C7-5.0

1182 03-3001s 1 BCD to 7-Sequent Deceder/LED Driver Ta47M

10103 03-30114 Lt D convertor (digital portion) Intersil ICL71C03ACPT or equiv.

10184 03-30113 A to D Convertor {analog porticn) Intersil ICLAOGRACED or equiv.

icis 502007 1 Froqrammable Osc.,8.3Hz-1MHz Statek PX01000KHzZA

el 0330122 1 6.957 1% Precision reference Fational or Lin. Tech. LN399H or M

PL 05-10372 2 ¥afer,6 pin,gold,0.10 5p,0.56 Ly Holex 22-10~2061

PL2 05-10817 1 Header, 2 Pin, Straight, .I%sp, Gold, Locking Moley 22-11-2022

o7 03-10003 1 WPH Darlingtor Transistor (1092} 5172

ol (3-18603 1 NPY Darlington Tramsistor {7082) LRIV

2 0310083 1 NPY Darlington Transistor (7032} 2NB1T2

014 g3-10003 1 FPY Darlington Transistor (T092) ;5N

0ié 03-16003 1 NP Darlington Transistor {2092) M5172

gi8 03-10014 1 WPk Dariington {T092) B0

Qa0 0310037 1 NPW Darlington (T03) 2M6282

R23 gl-1015 1 47 5% 1/4% Carbon Film RCOTGF470D

R4 01-01012 1 47 5% 1/4¥ Carbon Filz RCOTGRATOT

RE5 0101815 1 47 5% 1/4¥ Carbon Filn RCOTGR470d

R 5i-01016 1 47 5% 1/4¥ Carbon Film RCOTGRATOS

R0 0i-9111 1 3.5% 5% 1/4 Carbon Filn RCOTGFI5]

Ri1 1-8000F 1 50K End Adjust (wide) Beckzan BYXRSCK

k3 01-01083 1 15K 5% 1/4W Carbon Film RCG7CFL53E

R39 pi-gleds 1 1,5 5% 1/4K Carbon Film RCOTGF1520

R4G 6110600 } Factory Select Resistor RI6OC???

RS0 01-10000 1 Yactory Select Resistor R¥G0C??77

RE] 01-38015 1 591,458 0.05%  2ppn/C Wire Wound Goldstar GS71i-591K45-,05%-2PFH

R52 01-20017 1 1008 0.05%  Sppm/C Wire Wound Goldstar GS711-100K-.05%-5PPH

R53 01-91073 1 478 5% 1/4W Carbon Filn RCO76R4TI

B84 01-01648 1 2% 5% 1/4% Carbon Film RUDTGEZ020

RS5 0101081 1 100% 5% 1/8% Carbon Film RCOT6FL043

k56 01-20017 1 100K 0.05%  Sppn/C Hire Wound Goldstar GS711-100K~.05%-5PPH

RE7 01-20017 1 100K 0.95%  Spom/C Wire Wound Goldstar GS711-100K-.05%-5FPH

R58 01-20017 1 100K 0.05%  Sppm/C Wire Wound Goldstar 55711-100K-.05%-5PPK

59 01-29017 1 160K £.05%  Sppm/C Wire Wound Goldstar GS711-100R-,05%-5PRH

Ral 1-50014 1 100 Top Adjust Beckean 68¥R1000km

Rel 01-10032 1 £9.8 1% S0ppn/C 1/4F ¥etal Filn RYGOCESRAF



PARTS LIST : 4100-600 REV U 4100A7C Main Board Assembly

REF.LES. STOK £
k&2 01-28022
R63 {E-20025
Réd £1-50013
Ré3 0110831
Ro6 0156012
Re7 §1-16033
Re3 01-20029
ked §1-20012
R7G 01-50018
R71 ¢1-01081
R {1-30001
R73 0326011
R74 §1-30014
k78 01~20010
R78 01-53013
R77 01-41041
R78 1-01661
R79 {1-01061
R&0 01-01061
k81 01-01061
RE2 01-01061
RiG0  01-Dibdl
RIO4  D1-L3041
RS 91-01021
Rid%6  0L-G108]
Re7 0101081
B198  01-01061
RI09  0i-01070
RO 6101083
RUI1  01-100G0
Ri1z2  (01-10269
R113 51-20002
Ril4  gi-0L0CL
RIS 0110030
Rils  Ji-10oel
Ri17  061-01681
R118  61-100%0
R113  01-2014%
REI01 (146004
RVi0L  81-50000
B0 01-30015
81 te-03022
52 503023
53 05-03603
34 0503663
X103 05-10295
SEIGE 0510041

T2

(8-20088

971171995 Page 1

QUANTITY  wwwmemem———em-— DESCRIPTION
A 0T ¥

1.01 0,13 10ppm/C Wire Wound
6,09 0.05%  5ppm/C wire wound
IX Top Adjust
834 1% S0ppm/C 1/4H Yetal Fila
10K Top Adjust
§.34K 15 50ppm/C 1/4 Metal Filx
90.9 0.05%  Sppm/C wire wound
§97.25 0.05%  Spom/C Wire Wound
10 Top Adjust
1608 5% 1/4F Carbon Filw
1 20% 8§ power wire wound
8,9725K 0.05%  Sppa/C Wire Wound
106 Top Adjust
§9.725K 0.05%  Sppe/C Wire ¥ound
1K Top Adjust
1% 5% 1/4W Carbon Film
10F 5% 174 Carbon Fil
10K 5% 1/4§ Carbon Film
10% 5% 1/4W Carbon Film
10K 5% 1/4% Carben Piln
10K 5% 1/4W Carbon Filn
1% 5% 1/4% Carbon Film
1K 5% 1/4W Carbon Filn
100 5% 1/46 Carbon Filn
100% 5% 1/4% Carbon Filn
100K 5% 1/4% Carbon Piln
10 5% 1/4 Carbon Filn
33K 5% 1/4% Carbon Film
150K 5% 1/4% Carbon Film
1 Factory Select Resistor
66.5% 1% S0ppm/C 1/4% Metal Filz
9 0,055  Sppa/C Wire Round
1.0 5% 1/4¥ Carbon File
1 Factory Select Resistor
4,99 1% 50ppm/C 1/4K Metal Filn
100K 5% 1/4W Carbon Filp
1 Factory Select Resistor
1% .05%  Sppm/C Hire Wourd
§ ¥ 47 Network
100 Singie Turn
2.5% Single Turn
Switch,s5ta. ,8Pole, Int~lock
Syiteh,26ta. ,4Pole, Int-Lock
Switch, DPDT, Push-Push
Seitch, DPOT, Push-Push
Socket, dil, 28 pin
Socket, dil, 14 pin
Dower Transformer

O T T T T o o S e R i S

[T S -

Pt g et

—

e T T T el T T S B

Goldstar RONOL {Block)
Goldstar GS816-9R04-,05%-5ppm
Bechkuzn GEWRIE

RAAOCA3407

Becknan 68WR1GX

R¥60CEIE1T

Goldstar GS809-90R9-.03%-5ppn
Goldstar GS805-B97R25~,G54-5EPH
Beckman 48WRLOOKR

RCO76¥104]

Ohmite 1500 Brown Devil
Goldstar §5805-8,9725%-,05%-5PRK
Beckman 4BWkL000R

goldstar GS805+89.7258-0.05%-50PH
Beckman 6EWRIE

ROOTGRL04

RCO7GEI03T

RCOTGRI0N

RCO7GFIO3

ROO7671030

RCATGFIA3S

RCOTGF1023

RLOTGRLCT

RCO7GFIOL

RCOTGEI04

RCO7EF104T

RCOTGFIO3

REOTGF331T

RCOTGR1R4S

RH6OC?Y?

RE60CE652F

Goldstar G3810~,054-5FPY
RCOTGFIR0S

RR60CY?

RNAOCAY9LF

REGT6F104]

RYGOCH?

Goldstar GS802-1%-.05%~Appe
kB 316B-470

CT5 ¥201R101

C7S $201R252

Centyalad, 18354-3

Centralab, 78354-4

Centralab 004184

Centralab 004184

Burndy DILB2EP-108

Burndy 8514-41

WG 4100-012

WANUFACTURING/PURCHASING DATA —---—-- ALTERNATE



PARTS LIST @ 4150600 REV ¥ 4150ATC Main Board Assembly

REP.DES. STOCK {

(== R L= LR S W

12
13
i
15
il
21
a3
%
28
k]
i
kY
61
(4
11
iz
{13
14
€15
(it
17
C18
(19
it
25
a7
60
(el
{62
(83
{64
85
B3
(R4
(RS
CRe
aR7
(RS
RY
il
{102
(103

§4-138012
80-boga2
70-11022
8-02220
70-00003
99-06000
05-19019
B5-10%03
70-00092
05-16006
{5-10838
80-10174
80-09014
50-04001
56-80043
50-06006
§0-64004
88-06002
57-85001
08-10073
80-62022
05-10530
02-50003
02-30001
02-30001
02-40001
0248001
02-10005
12-63002
02-10002
02-40000
02-40000
1210009
02-60001
02-39004
02-20013
02-10014
02-10014
02-40009
02-30004
02-39002
03-20002
23-20002
{3-20002
03-20002
03-20002
03-20002
{3-20002
02-50006
b2-60002
§2-50002

QUAVIIT  -mmemememmmemee DESCRIPTION

A

[l g

—
B b s 5 pea O G b e P ka3 b AT Do b om0 B e O e 63 G B3 faa B

= 3

P s B pa b b b s s b s Pt s b b b s b e P e S e b

1/24/19%6 Page : 1

T X

4100 Series Main Board
22AHG Bus Wire

228G TFE Sleeving

20awg Wire, Red TFE

/18" Elack Shrink Tubing
#6 18-22a¢g Ring Lug [Red)
Cable tie, 4% 1/8"

DG 4100-700
1BB~2201 ANTXTER
ATC TFT 22
H16878/4-B6E-2
3000187 BLE M
PRKDUIT PV1B-6R
Pandait WRN-4

Heatsink, Wave Solder, 1" High (T0-3) .062 B3 AAVID 568203800600

1/8" Black Shrink Tubing F2301
Chassis fastener, swage, 1/4sq, 4-40
Heatsink, 70-220, Black Anodize
RG174/0 Coax Cable, 50 che

14awg Bus Hire

#4-50 x 3/16" Phil Pan 8.5.

#6-32 % 9/16" Phil Pan Zinc Plated
#6-32 x 3/8" Phil Pan 8.8,

#6-32 ¥ 1/4% Phil Pan 5.5,

#6 Internal Star Washer, 5.5.

#6-32 Hey Hut, Small Paftern, Stainless-Steel

Fneb, black, rectanqular
Z2MHG Wire, Black ¥R
Solder Jug, internal star, #4
1uF 100V Mylar

10uF 25V Tantalun Bead
10uF 25V Tantalum Bead
2200F 25V Aluginum Axial
220uF 25V Aluminum Avial
S0pF 500V Ceramic disc
0.fuF 250V Mylar

500pF 100V Ceramic Disc
4700uF 16V Alumimm Axial
470007 16V Bluminue Avial
§.001UF 509 Ceramic Disc
{,220F 160V Mylar

1uF 25V Tantalun Bead
100pP 500V Hica

¢,1uF 50V Ceramic Disc
0.1uF 50V Ceramic Disc
4700uF 15V Aluminum Axial
1uF 25V Tantalm Bead
33uF 10V Tantalun Bead
Diode, rectifier, 13, 50V
Diode, rectifier, 13, 30V
Dicde, rectifier, 1A, 50V
Diode, rectifier, 18, 3V
Dicde, rectifier, 1a, 50V
Diode, rectifier, 18, 50V
Dicde, rectifier, 13, 50V
1uF 5% 509 Polycarbonate
0.19P 260V ¥Mylar

. 1uF 250V Mylar

3% 30081258K

Useco BiS91B

AAVID #576802B04000
Belden 3216
ANIXTER 1BB~1401

Centralab R304-BLK
H16878/4-8FE-0
Spith 1412-4
Illinois 105K3R250K
AVX TADI06R025SP
AVY TAP1HsKD255P
Illinois 227TTANIEN
I1linois 227TTAC2SH
I1linots 500BCROROR
Iliinois 104MSR250K
SERAGUE 56ATA0
Tliinois 474TTROL6
Iilinois 478TTASLE
NIC NCD1D2KIVESP
I1linois 224SHRIBOKTSCE
Kenet T350A105K025AS
CHO5FDI0LI03

AVY SRIOSELGAMAAGOD
AVX SR205E104MRRBD
Tllinois 474TTAOLG
Kemet 3504105K02548
IDCIIEROL0NLE
1§4001-184007
IN4001-1K4007
144001184007
15§4001-154007
1R4801-184007
1§4001~144007
1H4001-1K4007

THE RA2010AJ
T1linois 104MSR25K
I1linols 104MBRIR0K

VARUFACTURING/PURCHASING DATA -wmewm ALTEREATE

02-29002



PARTS LIST : 4150-600 REV ¥V 4150ATC Main Board Assembly

REF.OES. SYOCK §
Citd  82-3000%
€105 62-90006
Cloe  92-30001
(W7 02-50080
Cl08  02-30008
Cigs (260002
(g 02-30002

0l Be-3006l
{12 02-30002
(i1 02-30001
(Ri0 03-20002
(RIL  03-20048
(B2 03-20048
(R13  03-20002
CRi&  03-20002
(RIS 03-20002
Dier  03-26006
P2 03-20006
Digs  03-200600
nyy  03-20009
DiGd  G3-20000
i1 03-38013
iz 03-36017
013 -0
04 (3-300i5
15 [3-30615
ICte  03-30838
e 03-3033
Iclo2 - 03-30018
0103 0330114
ICigd  03-30113
10105 D5-02007
e 3-30122
10107 03-30168
1108 3-30189
Pl 05-10372
L2 45-10817
a7 {3-10043
il §3-100C3
a1 §3-10003
fid {3-100C3
QLo 03-10003
i3 {3-10014
Q26 03-10037
R% {1-01015
R24 B1-01015
325 01-41015
R30 (1-0110¢
Rl 01-50801
R33 01-01063
39 03-01843

1/24/199 Page : 2

(UARTITY  mmmemememeeememe DESCRIPTION
AT X

1 10uF 25V Tantalum Bead

1 1uF 5% 50V Polycarbonate

1 10uF 25V Tantalum Bead

1 0.22uF 10% 50V Polystyrene
l .470F 35V Tantalun Bead

i 0.10F 250V Mylar

1 10uF 25V Tantalum Bead

1 10sF 75V Tantalup Bead

1 10uF 257 Tantaiunm Bead

T T T el T ST e e

L T T e T L T SEEy e R o R S T

10gF 25V Tantalun Bead

Diode, rectifier, 1a, 50V

Rectifier, Schottkey

Rectifier, Schottkey

Diode, rectifier, 14, 50V

Dicde, rectifier, 1A, 5OV

Diode, rectifisr, 14, 50V

Dicde, low leakage

Diode, low leskage

Dicde, general purpose

Diode, general purpose

Dicde, general purpose

Cp-hup, Seneral Purpose,Uncompensated

Op-Amp, Uncompensated

(p-Anp, Uncompensated

Requiztor +12V,0.54, 70202 or 10220

Requlator,+17V,0,54 %0202 or %0220

Requlator, 1A, Low Dropout, +5V

Low Foise Precision Chopper Amplifier

BCD to 7-Seqment Decoder/LED Driver
1 % to D convertor {digital portion)
H A to D Convertor (amaleg portion)

Programmable Osc. 8. 3lz-1MEz

6,95V 1% Pracigion reference

Requlator, +5V, 100ma, 7092

Regulator, -8V, 100md, T092

Wafer,5 pin,gold,0.10 Sp,0.56 Ig

VANUPACTURTHG/FURCEASING DATR -~---m- ALTERNATE

AVX TAP106R0ZR3P

198 RA201057

AV TAPLOEK0283P

T¥B PRIAZME
TAP474R0355P

11linois 104HSR250F
AVY TAPLOGROZSEP

AVE TAP10RG25SP

AVX TAPLO6RGZESP

AVY TAP106RQ25SP
1K4081-184007
Votorola 1N5818
Notorcla iN5818
1R4001-184007
1R4001-154007

14001 ~184007

143585

13595

T§4148 or 1H914
14148 or 1NG14
154148 or 18914
IM301AR or IM301AN
L3088

TM308H

TRNLCR

T8MLCE

Hational 1M2640C7-5.0
16520F0

T

Intersi] ICL71CO3ACPI or equiv.
Intersil ICLB0ASACED ar emiv.
Statek, PXOL000KHzA
National or Lin. Tech. IN39%H or M
7BLOSACTP

T91.05CTP

Moley 22-10-2061

Header, 2 Pin, Straigat, .1%sp, Gold, Locking Melex 22-11-2022

¥PW Darlington Transistor (T092)
¥PY Darlington Transistor (T092)
WP Darlington Transistor (7082}
¥P¥ Darlington Tramsistor (7092)
WPH Dariington Transistor (T092)
NP Darlington {T092)

1e¥ Darlington (T03)

47 5% 1/4W Carbon Filw

47 5% 1/4# Carbon Filp

47 5% 1/4% Carbon Filn

2.4% 5% 1/40 Carbon Filn

50X End Adjust (wide)

15% 5% 1/4W Carben Filn

1.5 5% 1/4W Carbon Fila

W5172

yi I
W17
WhiTE
WL
245305
We2s2
RCOTGF4T0T
RCOTGF470d
RCOTGFATOT
RCDTGE2E5d
Becknan E9XRE0K
ROOTGR153J
RCOTGFI52



PARTS LIST : 4150-600 REV V 4150ATC Main Board Assembly

REF.DES, STOCK #

k49
R58
R3]
kb2
RE3
R54
REA
RB6
57
R58
k59
R0
kel
R62
R&d
Red
R6S
ket
Re7
k&8
R69
R7C
R
7
7]
R4
k78
R76
R77
L
R79
R&E
k81
R82
RLOO
RiDI
RiG2
8103
R1G4
R105
R166
k107
138
R109
Riil
Rl
Ri12
B3
Ril4
Ri15
Ril6

¢1-10068
01-10000
01-20015
41-20017
(1-01073
1-01045
fi-01081
B1-20017
1-20017
01-20017
01-20917
(1-50014
01-15032
02-20022
01-26025
01-50013
1-10031
01-50612
§1-10033
01-20029
£1-20012
41-50018
01-01081
01-30001
02-26011
01-50014
0126610
02-50013
g1-01041
01-81061
01-01061
0181061
61-01061
§1-01061
(1-01041
§1-01073
01-20015
01-20005
0i-01641
{3-01021
0i-01081
(1-01081
0101061
01-01070
01-01083
02-16080
81-10269
01~20602
41-61003
§1-18000
01-10061

QUARTITY

A

T T T T T T T o T T e T e R T e R e e e e i el el

P ped e

o

---------------- DESCRIFTICH

1/24/19% Page 1 3

¥

1 Factory Select Resistor

1 Pactory Select Resistor
591,45 0.05%  2ppm/C Wire Hound
1008 8.05%  Spom/C Wire Wound
47K 5% 1/4% Carbon Film
2K 5% 1/4 Carbon Pilm
100 5% 1/4% Carbon Film
100K 0.05%  Sppm/C Wire Wound
100K 0.05%  Sppm/C Wire Wound
100K 0.05%  Sppr/C Wire Hound
100F 0.05%  Sppm/C Wire Woud
100 Top Adjust
69.8 13 Slppn/C 1/4% Metal Filn
101 0,1%  10ppn/C Rire Wound
9,09 5.05%  Sppm/C wire wound
1K Top Adjust
£3¢ 1% S0ppe/C 1/4% ¥etal Filn
10K Top Adjust
6.3 1% Soppe/C 1/4% Metel Filz
90.9 0.05%  Sppm/C wire wound
897.25 0.03%  Sppn/C Wire Homnd
10 Top Adjust
100K 5% 1/4% Carbon Fila
1 25% 8 pover wire wound

8.9725% 0.85%  Sppn/C Wire Weund
100 Top 2djust
80,725 0.05%  Sppm/C Wire Wound

1% Top Adjust
1K 5% 1/4% Carbon Filz
10K 5% 1/4W Carbon Filp
10K 5% 1/4W Carbon Filz
10K 5% 1/4H Carbon Fila
19K 5% 1/4 Carbon Film
10R 5% 1/4K Carbon Film
1K 5% 1/ Carbon Piln
47K 5% 1/40 Carbon Film
1% 0.05%  Sppm/C Wire Wound
9% 0.05%  Sppm/C Wire Wound
1K 5% 1/4% Carbon Piln
100 5% 1/4% Carbon Film
100K 5% 1/4 Carbon Film
106K 5% 1/48 Carbon Filn
10% 5% 1/4W Carbon Film
33K 5% 1/4¥ Carbon Filn
150K 5% 1/4W Carbon Fila
1 Pactory Select Resistor
§6.5K 1% S0ppm/C 1/4W Metal Filn
9 0.03%  Sppe/C Wire Wound
1.9 5% 1/4W Carbon Filn
1 Factory Select Resistor
499K 1% S0ppm/C 1/89 Metal Filn

RY8OCTYY

I

Goldstar G8711-591K45~,05%-2PPK
Goldstar GS711-100K-.06%-BFFY
RCOTGRATIS

RECTGR02]

ROETCRI0

Goldstar 65711-100K-,05%-5PPK
Goldstar G8711-100%-.05%-5P0H
Goldstar G5711-100F-,05%-5PDK
Goldstar 53711-100K~.05%~5P2H1
Beckman £8WR1000k:

REGOCORER

Goldstar ROOOT (Block!
Goldstar GS810-9RG9~.05%-5pon
Beckman 68HRIX

REBOCEILOF

Becknan 68WR10K

REAUCE34IF

Goldstar GS809~30RS-.05%5pmn
Goldstar G5805-807R25-,05%-5FPN
Becknan 68WR100hn

RCO7EF1040

Chmite 1500 Brown Devil
Goldstar G5RG5-4,9728K-,054-5P2N
Beckran 58WR100chn

Goldstar 65305-89.725K-0.05%-5PFY
Backman 5WR1R

RCOTGE102T

RCO7EFI03

ROOTGFLOLS

RCVIGELON

ROOTGELG3S

RCOTGF103T

RCO7CEI02S

RCOTGRLTAT

Goldstar GSB05-1K~.05%-5PEM
Goldstar 65711-9K~,05%-6PP¥
RCOTGRLCHT

REOTGRIONS

RCOTGFI04T

RCO7EFL843

RCATGRI0MT

RCOTER3ANT

RCOTGEIR4S

RH60CI7?

BNBOCHE52F

Goldstar GS810-.053-5PRY
RCA7GFIROS

RNe0CT?

RN6OC4S9LF

ANTFACTURTNG/PURCHASING DATA

.......

ALTERNATE



PARTS LIS & 4150-600 REV V 41508TC ¥ain Board Assembly 1/24/1996 Page 1 4

REP.DES. STOCX # CUANTITY  —eemessmsmmemes DESCRIPTION VANUFACTURING /PURCHASTHG DATA —-----~ ALTERNATH
AT X

Ril7 gi-0igdr 1 100K 5% 1/4F Carbon Film ROTCFL04S

R (1-19000 1 Factory Select Resistor RNGLCT?

RIS 0120149 1 15 .05%  Sppe/C Wire Wound Goldstar 63602-1K-.05%-5pp8

R¥I0L  0l-40804 1 8 x 47 Network 4B 1168~470

RV10L  Ol-Boood 1 100 Single Turn CT5 ¥201R101

Kvigz  01-50635 1 2.5K Single Tarn I8 X201R252

81 05-03022 1 Switch,68ta. 8Pcle, Int-lock Centralah, 78354-1

52 05-03023 1 Switch,25ta. 4Pole, Int~Lock Centralab, 78354-¢

83 05-03083 1 Switch, DE0T, Push-Push Centraiab 004184

54 05-03003 1 Syitch, DEDT, Push-Push Centralab 004184

SKi0y  0h-iss 1 Socket, dii, 28 pin Burndy DIIBZRP-108

SF104  05-10041 1 Socket, dil, l4gin Burndy 8514-81

Y 04-20088 1 Power Transforner TG 4100-012



PARTS LIST : 4100-400 REV ¢ 4100A7C Final Assembly

REF.DES. STOCK §
1 04-10510
2 04=10333
1 04~16911
4 04-10460
5 91-06006
§ 6206004
7 0510808
8 50-06006
g 98-06000
1 05-10361
it 04-11026
12 98-06002
13 3006004
14 05~10673
15 48-05001
1 04~10346
17 05-10018
18 45-10166
13 91-06008
0 85-03017
il 98-04501
2 57-04060
3 0411026
U 05-16001
% 05-10002
% 05-106081
2 906-04006
i 98-04002
% 70~00004
30 70-00302
3 80-02028
3 86-02120
3 80~02920
U 80-02820
35 80~02520
37 §5-04018

H 4100~600

GUANTITY

A

14
A

—
5y B e B B B R O3 O O Oy B pa O O

et
Ly 2y O 3 OFT el e bed D3 B

—
et pea O D3

-------------- JESCRIPTION

/1171995 Page : 1

4100ATC Finished Front Panel
Standard Bezel

2730 Top & Botton Caver

2750 Side Rail

§6-32 x 3/8" Pail Flat 82 Deg. 8.S.
6-32 x 1/4% Phil Truss Head 8.5,
bual Tilting Feet (Plastic,Gray)
§6-32 ¥ 3/8" Phil Pan 5.5.

§6 Flat Washer ST 8.5,

Foot, hard, rubber, grey

4105 Series Rear-Panel {Standard)
§6 Internal Ster Washer, 5.5,

§6-12 ¥ 1/4® Phil Pan 5.5,
Standoff,1/4 Hex,1/4 ig,46 -7 ,5.5.
{6 Spiit Lock Washer,STD,8.5,
2300/25754/4106 ¥ain bd. support bar
Fuseholder, panel mount

Receptical, AC, fiiter

#6-32 ¥ 1/2" Phil Flat §2 Deg. 8.8,
Slide Switch,115/230V,2Pole

#4 split Leck Fasher 5.3,

#4-40 Standard Bex Nat, 5.5
Bottom Cover

Binding post, red

Binding post, white

Connector, maie, BEC, panel mount
f4~40 ¥ 3/3% Phil Pan 5.5.

§4 Internal Star Washer 8.5,

1/4* Black Shrink Tubing FP301
1/8% Black Shrink Tubing FP301
20awg Wire, Black TFE

20awy Wire, Brown TFE

20awy Hire, White TFE

2lawg #ire, Gray TPE

20awg Wire, Green TPE

0,254,550 Bio Puse

4100ATC Main Board Assembly

BANTFACTURTHG,/PURCHASING DATA

DHG 4100~100 using 0410674
ORG 2724-205
DG 2790-228
¥G 2790-206

EIma Electrenics 43-018%

ACC.Rubber 2095H-017-GREY
DG 4100-220

Raf 4530-632-53-0

DWG 2300-214
Littlefuse 145061
Corcon 6EF1

Switcheraft 462510

DG 2799219
Superior BPZIRC
Superior BP2IWTC
1185

¥ 30002508K

38 300U1298K
H16878/4-BGE-0
N16878/4-BGE-1
¥14878/4~BGE-%
H16878/4~BGE-8
K16878/4-BGE-5
Littlefuse,313-.256
Assexbly 4100-600

ALTERNATE



PARTS LIS 5 4100-601 REV A Display Board Assegbly

REF.DES, STOCK §
i 80-00022
Al 04-30013
i 05-01010
D52 05-01010
253 05~01014
D84 $5-01010
bsh 05-41010
R35 {1-01013

OUANTITY -~ -- DESCRIPTICN
2 7T K

§ 220G Bus Wire

1 4014 Display Beard

1 Display,LED,Red,0~9

1 Display,LED Red, -9

1 Displey,LEB,Red,0-9

1 Display,LED,Red, 0-9

1 Display,LED,Red, -9

1 47 5% 1/4¥ Carbon Filn

G/11/1995 Page 1 1

VARUFACTURING,/FURCHASING DATR

1BE-2201 MNTXTER

[RG 4014-701

B 5082-7650 Bin C, Door E
B 50827650 Bin ¢, Dor B
BR 5082-7650 BinC, Dot E
HP 5082-7650 Bin C, D ot B
HP 5082-7650 Bin C, Dor E
REQTER4TH]

ALTERNATE



PARTS LIST : 4165-600 REV A 4165 Cutput Voltage Clamp Board ASSY

REF.DES.

Al
€1
cr1
1¢1
1cz
ic3
R1
R2
R3
R4
RS
R6
R7
RB
RY

STOCK #

94-30051
02-10009
03-20006
9330090
§3-300%0
0330064
G1-01081
G1-01081
01-10006
01-10006
01-10108
01-50012
01-10109
01-50029
01-10110

A

QUANTITY
T
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1

4165 Output Voltage Clamp Board
0,005y 100V Ceramic disc

Diode, tow leakage

General Purpose JFET Op-Amp
General Purpose JFET Op-Amp

2.5V, 14, Sppm/C, Reference

100K 5% 1/4W tarbon Film

100K 8% 1/4W Carbon Film

100K 1% S0ppm/C 1/4W Metal Film
100K 1% SO0ppm/C 1/44 ¥etal Film
7.5 1% SOppm/C 1/4W Metal Film
10K Top Adjust

43.2K 1% S0ppm/C 1/4W Metal Film
500 Top Adjust

1.13€ 1% 50ppm/C 1744 Metal Film

-------------- MANUFACTURING/PURCHASING DATAS

DWG 4165-700
SPRAGUE 56AD50

RCOTGF 1044
RNA0CT003F
RNSOCTO03F
_RNGOCT501F

Beckman 68WRI1GK
RN6DEA322F

Beckman S8WR500chm
RNSOCT1131F



DARTS LIST @ 4165-402 REV U 4165-1344 ¥ain Board Assembly

REF.DES. STOCK §

Ewmmc\m-&wm

A bes
et

bna Bt e
PRt ey

o I i B oy DO
O 00 w3 O K B

a3 L
[ T e

il

U
Y]
(i3
Cl4
(B
Clé
a7
(13
{18
€20
€25
)
(60
8l
ge2
ce3
{64
L)
(R3
(Ré
(85
(RS
(’7
(RS
RS
(10l

04-30012
80-00022
70-11022
80-02220
70-09003
99-06000
05-10018
05-10963
76-00002
9515006
{5-10838
80-10174
8000014
50-04003
96-00043
50-06006
90-06004
98-04002
48-06002
§7-04001
47-06001
05~10073

4185-641
§2-66003
52-30801
§2-30001
Jz-40001
02-40001
(2-10008
02-50002
02-10002
£2-40000
02-40008
02-1000%
62-60001
02-30004
02-20013
02-10014
02-10014
12-40000
§2~30604
82-30002
§3-20002
03-20662
£3-20002
03-20002
03-20002
03-20002
03-20002
{2-90006

172471556 Page & 1

QUANTITY  =mmmeeemssssmmme DESCRIPTION

i 1T ¥

1 4106 Series ¥ain Board DWG 4100-700

& 22RMG Bus Fire 1BE-2201 ANIXTER
28 224G TFE Sleeving ATC TFT 22

il 20avy Wire, Red TR ¥16878/4-BGE~2
14 3/16" Black Shrink Tubing 3040187 BIK 3

L} §6 18-22awg Ring Lug (Red) PANDUIT PV1B-4R

5 Ceble tia, 4% /8" Panduit WRN-4

i Heatsink, Wave Soider, 1% High (TC-3) .062 Bd AAVID 568203803600
1 1/8% Black Shrink Tubing FE301 ¥ 30001258

Z Chassis fastener, swege, 1/4sg, 4-40 Tiseco B1591B

1 Heatsink, T0-220, Black Ancdize RAVID #576802B04000
12 RG1T4/U Coax Cable, 50 ohm Belden 8216

5 Liawg Bus Wire ANIXTER iBB-1481

2 §4-40 ¥ 3/16" Phil Pan S.5.

2 ¥6-12 x 9/16% Phil Pan Zinc Plated

1 #6-32 ¥ 3/8" Phil Pan 8.5

1 #6-32 ¥ 1/4% Phil Pan 8.5,

2 #4 Internal Star Washer 8.5,

4 16 Internal Star Washer, 8.5,

2 #4-40 Radio Hex Fut 5.5,

1 #6-32 Bex ¥ut, Saall Patfern, Stainiess-Steel

10 Knob, black, rectangular Centralab B304-BLR
i 4165-1344 Qutput Voltage Clamp Bd, ASSY Assewbly 4168-601

| 1uF 100V Mylar T1linois 105HSR250E
1 10uF 257 Tantalue Bead AVY TAPLOGROZ8SP

1 10uF 25V Tantaiun Bead AVE TAP104RQ25SP

1 22007 235V Alupinen Axial T1linols 227TTAOZSH
1 220uF 257 Aluminan Axial I1linols 2271TAO25H
i 50pF 800V Ceramic disc T1linois S00BCROSOR
1 0.1uF 250V Nylar Tilinois 104MSR250K
1 500pF 100V Ceramic Disc SPRAGUR 56ATHD

1 4700uk 16V Aluminup Axial T1linois 478T7R016
1 47000F 16V Aluminun Axial Tiiinois 478TTR016
1 0,001uF 50V Cerasic Disc NIC NCD1OZKIVESP

1 0.22uF 100V Mylar 11lincis 224SHRIGOKTSCE
1 1uF 25V Tantalum Bead Kemet T35CAL05R025A5
! 100pF 500V MKica CHO5FR1A1093

i £.1uF 50V Ceramic Disc AVE SRI0SE104MAAGD
1 0.1uF 50V Cerapic Disc AVE SRZGSEL04MAADD
1 4700uF 16V Aluminmn Axial Iilinois 47877ACI6
1 1uF 25V Tantalug Bead Kemet T350A105802545
1 33uF L0V Tantalum Bead IBCI36KOL0NLY

1 Diode, rectifier, 14, 50V IN4001-1H4007

1 Diode, rectifier, 1A, 50V 1H4001 184007

i Diode, rectifier, 14, 50V 1N4001-184007

1 DioGe, rectifier, 1A, 50V iN4001-1R4007

1 Diode, rectifier, 14, 50V 1H4001-1N£007

1 Diode, rectifisr, 14, 54V 144001-1H£007

1 Dicde, rectifier, 14, 50 1N4001-184007

1 10F 5% %4V Polycarhonate I¥B RAICLOSS

MARUPACTURTHG /PURCHASING DATA -—-rm—s ALTERNATE

{2-20002



PARTS LIS : 4165-402 REV U 4165-1344 Main Board Assembly

REF.DES. STOCK §

€102
¢103
C1o4
il
Clie
€17
{108
103
€10
il
(il
{1
CR10
(Rl
(R12
CRiS
S
p162
D106
o7
Dio8
I
ps16z
IC1
I€12
I€13
ICi4
IC1S
ICl6
ein
ci62

1C203.

IC104
1305
IC106
1017
16108
10168
BL
PL2
o7
010
012
g4
I
018
g20
Ra3
R
R25
R26

02-63002
02-60802
92-30001
02-90006
02-30001
02-50000
82-30006
0260002
£2-30001
§2-30001
02-38001
02-30001
03-20002
03-20048
03-20048
03-20002
#3-20006
0320006
§3-20000
43-20000
03-20000
(8-01011
0501011
03-30013
03-30017
03-30017
§3-300135
0330015
03-30638
8330326
03-34018
0330114
03-30113
05-02007
f3-30122
03-30168
6330169
03-30034
0510372
05-10817
03-10063
§3-10003
03-10083
03-100C3
03-10003
03-10014
§3-10037
0101015
81-01015
£1-01015
{1-01615

JUANTITY

2

O T T T T e e e I e i e T e

[ T o R Sy o e N i S S S S 2 T o el S

1/24/1996 Page : 2

---------------- DESCRIPTION

0. 1af 250V Myler

9. 1uF 250V Mylar

10uF 25V Tantalun Bead

1uF 5% 50V Polycarbonate

10aF 25V Tantalum Bead

§.22uF 10% 50V Polystyrene

8.470F 35V Tantalun Bead

0.1uF 250V Mylar

10uF 25V Tantalun Bead

10uf 25V Tantalum Bead

10uF 25% Tantalum Bead

16uP 257 Tantalun Bead

Diode, rectifier, 1&, 50V
Rectifier, Schottkey

Rectifier, Schottkey

Dicde, rectifier, 14, 50V

Diode, low leakage

Diode, low leskage

Diode, general purpose

Diode, general purpose

Diode, general purpose

LED,Red, Fane] Mount

LED Red,Panel Mount
Op-Anp,General Purpose,Uncompensated
Op-Anp, Uncompensated
Cp-dep , Uncompensatad
Regulator,+12¥,6.54, 70202 or T0220
Requlator,+12V,0.54,70202 or 10220
Regulator, 1%, low Dropout, +8V
Low Noise Precision Chopper Amplifier
BCD to 7-Seqment Decoder/LED Driver
4 to D convertor (digital portion)
& to D Convertor {amalog portion)
Programable Osc. 8. 3Hz-1Mz
6,95V 1% Precision reference
Regulator, +57, 100mA, 7092
Regulator, -5V, 100mk, 1052
Regulator,+5V,0.58,70202 or 70220
Wafer,6 pin,gold,0.10 Sp,0.56 Iq

VANUPACTURING/FURCHASING DATA w--w--e ALTERNATE

T1linois 104MSRI50K
I1linois 104MSR250K
AVE TAP108R(ZOSP

THR RA201055

AVY TAP106K025SP

IMB PA2AZ4K
TAP474RO355P

Tilinois 104MSR250K
AVX TAPL0GR0255P

AVY TAP106K0ZESE

AVY TAP106EGZRSP

AVX TAP106E025SP
1NAG01-1N400T
¥oterola 10818
Mctorala 145818
1N4001-184007

1§1595

1§3595

1K4148 or 1914
iN&148 or 1NO14
144148 or 1814
¥icro Blec. ¥RRSID
Wicrs Blec, ¥RBSID
IM3014E or INI0IAN
IH308H

TH3084

TaMIACP

TERLCP

Kationel IM2940CT-5.0
7652(P0

T44TA

Intersil ICL7ICO3ACPT or equiv,
Intersil TCTA068ACPD or equiv.
Statek,PE01000KEZA
National or Lin. Tech. IM39%% or M
T3LO5ACE2

T8LOSCLP

TEMORCE or LM340T-5.0
¥oley 22-10-2861

Header, 2 Pin, Straight, .1%sp, Geld, Locking Molex 22-11-2022

NP¥ Darlington Transistor (7097)
WP Darlington Transister {1092)
NP¥ Darlington Pransistor (7092)
WPY Darlington Transistor (7092)
PN Darlington Transistor {7092)
¥PH Darlington (T092)

NPV Darlington (703}

47 5% 1/4% Carbon Filn

47 5% 1740 Carbon Film

47 5% 1/4 Carhon Filp

47 5% 1/4¥ Carbon Filn

5172
6172
8172
5172
BT
N3305
K282
RCO7GF4TH0
RCOTGE4705
RCO7GFET00
RCQTGE470J



DARTS LIST : 4165-402 REV U 4165-1344 Main Board Assembly

REF,DES.

k3G
R3
R33
R3G
R49
RED
REL
R52
RS3
R4
RS5
kE6
RE7
R58
i
RéD
Rél
k62
k&l
Red
Réd
i
R&7
R68
RES
KN
k7
R7Z
R73
R74
R73
k76
k7
K78
R79
k8%
k81
R82
E180
Ri01
Ri2
R183
Ri04
R105
R106
R107
R108
109
Rilg
111
Riz2

STXCK §

(1-01110
0150001
01-01063
(1-03043
01-10600
01-10000
B1-20015
{1-~20017
{1-01073
01-01045
01-01981
01-20017

1-20017
01-20017
01-20017
{1-R0014
1-10032
f1-20022
0£-20025
01-50013
g1-19631
01-50012
0110033
§1-20029
0:-20012
(1-50018
91-01081
01-30001
41-20011
01-50014
(1-20010
81-50013
01-01041
01-01061
§1-01861
{1-41081
g1-01061
01-01661
01-01041
{1-01073
01-20016
§1-20005
01-01041
01-01021
(1-0108t
g1-01081
01-01081
01-01070
01-01083
§1-16000
01-10268

{UART

i

1
1
1
1

L e ot T o R e e i Sl S o P e T S S e
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1/24/19%6 Page 1 3

---------------- DESCRIPTION

1,99 5% 1/4¥ Carbon Filp
50K End Adjust [wide)
15K 5% 1/4H Carbon Filn
1.5 5% 1/4% Carbon Film

1 Factory 3elect Resister
1 Pactory Selsct Resistor

591458 0.05%  2pom/C Wire Wound
100K 0.05%  Sppe/C Wire Wound
47K 5% 1/4% Carbon Filp

K 5% 1/60 Carbon Filz

100K 5% 1/4) Carbon Film

1008 9.05%  Sppn/C ¥ire Wound
100K 0.05%  Sppn/C Wire Wound
1008 0.05%  Sppm/C Wire Hound
100K 0.05%  Sppn/C Wire Wound
100 Top Adjust

59.8 13 S0ppm/C 1/4W Metal File
1.01 0.1%  10ppm/C Wire Round
$.09 0.05%  Sppr/C wire wound

1K Top Adiust

634 1% 50ppm/C 1/4W Metal Filn
10R Top Adjust

634K 15 S0ppe/C 1/44 Netal Piln
90,9 0.05%  Sppe/C wire wound
897,25 0.05%  Sppa/C Wire Wound
10 Top Adjust

100K 5% 1/4R Carbon Film

1 20% &W power wire wound

8,972 0.05%  Sppm/C Wire Wound
100 Top Adust
89.725K 0.05%
1K Top Adjust
1K 5% 1/4F Carhon Film
10K 5% 1/4¥ Carbon Piln
10% 5% 1/4F Carbon Film
108 5% 1/48 Carbon File
10K 5% 1/4K Carbon Filn
108 5% 1/4¥ Carbon Film
1K 5% 1/4W Carbon Filz
47K 5% 1/4% Carbon Filn

Sppn/C Wire Hound

1K 0055  Sppe/C Wire Wound
oK 0.05%  5ppm/C Wire Wound

1K 5% 1/4¥ Carbon Filn

100 5% 1/4 Carbon Film
100K 5% 1/4% Carhon Filn
100K 5% 1/4 Carbon Pilm
10% 5% 1/4@ Carbon File
33K 5% 1/4¥ Carbon Biln
150K 5% 1/4W Carbon Film

1 Factory Select Resistor

66,5 1% S0ppa/C 1/4K Metal Fils

RCOTGF395]

Backman B9XR50X

RCOTGRL53T

RCBIERLIE2S

RNSCET?

RNE0C27?

Goldstar GS711-591R45~,05%-2PPY
Goldstar 657111008, (53-5EPY
ROGTGFATIE

RCDTGF202S

ROOTGRICAT

Goldstar 65711100~ 05%-5PPN
Goldstar 6S711-100K-.054-5PEH
Goldstar G3711-100K-.05%-5PPH
Geldstar 657111008, 05%-5PRM
Beckman 68%R100chn

RE6OCEIRAF

Goldstar RDOS1 (Block)
Goldstar G5810~4R0%-.05%-5ppn
Becknan 68HR1K

RN6GCa340F

Beckman 6EWR10K

RNGLCA3EE

Goldstar GSBO9-OURS-.05%-5p0m
Goldstar G3305-8%7R25~,05%-5PH
Beckman 68WRLOohn

ROOTGRL04T

ohgite 1500 Brown Devil
Goldstar 65805-8.9725K=.05%-3P2H
Beckman 63WRI000hm

goldstar £3805-89.725%-0.054-5PPY
Beckman 68WR1K

RCATGFI0A

RCOTCRLO3T

RCOTGRLO3T

RCO7GFIO3

RCGTGRLOY

RCOIGRLON

REOTGR1023

RCO7GR47Y

Goldstar G5505-1K-.085%~50PH
Goldstar GS711-9K-.08%-5PPH
ROO7GRLO2T

ROO76FL01T

RCOTGRI04d

RO0IGFI04T

RCOTERLO3S

RCOTGF33%

RO07GFLSAT

REGDCET?

REGOCa652F

MANYFACTURING/PURCHASING DATA

ALTRRNATE



DARTS LIST & 4165-402 REV U 4165-1344 Main Board Assembly

1/24/19% Page : ¢

REF.DES, STOCK § QUANTITY  --re--ssesmesems DESCRIFTION
4 T &

B3 01-20002 9 0.05%  Sppn/C Wire Wound

R4 01-01001 1.0 5% 1/4K Carbon Film

Rils  01-10800 1 Factory Select Resistor

RI$  61-10081 £.99% 1% S0ppm/C 1/4F Metal Film
RII7 0110161 444,48 1% 10ppm/C 1/8W Metal Film
RU18  01-10000 1 Factory Select Resistor

e

— s

RIS 01-20148 1 IK .05%  Sppa/C Wire Wound
RiZD pi-01041 ) 1% 8% 1/4W Carbon Filp

Ri2l 0i-01041 1 1K 5% 1/4% Carhon Filn
REI0T  01-40004 1 § ¥ 47 Betwork

R0l 01-50000 1 100 Singie Turm

Rvioz  01-%0015 1 2.5K Single Turn

R103  01-50024 1 100K Top Adinst

81 8E-03622 1 Switch,sSta. 8Pole, Int-lock
52 05-03023 1 Switch,iSta. 4Pole, Int-Lock
8 0e-03002 1 Switch, DPDT, Push-Push

54 05-03003 1 Switch, DPDT, Push-Push
508 (5-03024 1 Switch,35ta.,BPole, Int-Lock
SK103 0510285 1 Sacket, 4il, 28 pin

SR04 05-10041 1L Socket, 4il, 14 pin

T G4-20088 1 Power Transformer

Goldstar GS810~.054-3ERK
RCO7SFIROS

RN6OCE??

RNBOC4991F

PRP 1/8W -~ 444,4F - 1% - 10PPM

RN600777
Goldstar GS602-1K-.05%-hppn
RCOTGFIOZS
RCO7GFLOZE

A-B 3168-470

CTS Y20IRIOL

(I8 ¥201R252
Beckman 68WRIN0K
(entralab, 783543
Centralah, 78354-4
Canfralab 004184
Centralab 004184
{enfralab, 783542
Burady DILB28R-108
Burndy 8514-01
TG 4190-012

MANUFACTURING /FURCHASING DATA ~-----~ ALTERNATE



REF.DES.

Al
c1
CRr1
1¢1
1c2
1C3
R1
R2
R3
R&
RE
R&
R7
R8
RY

STOLK #

04-30051
02-10000
03-20006
03-3009C
03-3009C
03-30064
01-01081
01-01081
01-10006
01-10006
01-13108
01-50012
£1-10109
01-50014
01-10143

A

QUANTITY

[ N QI s S G S S e I T T S}

H

4165 Qutput Voitage Clamp Board
9.005u 100V Ceramic disc

Diode, low leakage

Genheral Purpose JFET Op-Amp
General Purpose JFET Op-Amp

2.5V, 1%, Sppm/C, Reference

100K 5% 1/4W Carbon Film

100K 5% 1/44W Carbon Film

100K 1% SOppm/C 1/4W Metal Film
100K 1% SO0ppm/C 1/4W Metal Fiim
7.5K 1% SCppm/C 1/4W Metal Film
10K Top Adjust

43.2K 1% S50ppm/C 1/4W Metal Film
10C Top Adjust

453 1% S0ppm/C 1/4W Metal Film

----------- MANUFACTURING/PURCHASING DATA

DWE 4165-700
SPRAGUE 56AD50

RCG7GF1044

RCO7GF 1044
RNGOCTO03F
RN6OC1003F
RN6DCTSR1F
Beckman 68WR10K
RNGDC4AS22F
Beckman 68WR100chm
RNSDC4E3OF



PARTS LIST ¢ 4100-407 REV E 4100 Series & 4014 Option BCD® Assembly

REF.DES. STOCK §

30D O3 O O3 Y B0 b s bt et bt el B0 el a3 00 ) OGN U s L3 B s
S A i 83 R PR S M 03 S O LR P L3 B B

o
102
G
4
1c5
ICo
Rkl
52
K3
1106

80-03938
ge-10619
04-30155
98-01006
98-03000
§8~02001
97-02000
(4-11027
0510340
80-01i22
50-1a22
80-01322
80-01422
§0~01822
86-01622
80-01722
80-01822
5001922
80-01022
2-40029
02-10014
02-10014
0215614
02-10014
02-10014
(3-30038
§3-30039
03-36039
03-30039
03-30639
$3-50088
01-C1081
0510012
§5-10458
05-10234
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---------------- DESCRIPTIOR

3bawg Wire, White Rynar
Cable tie, 4™ 1/8°
20532/4100 BCD Board
#2-56 ¥ 3/8" Phil Pan 8.8,
#2 Fiat Hasher, 5.5,

§2 Split Leck Washer
§2-56 Hex ot

1 £100 *BCD® Rear Panel

§/11/1995 Page : 1

FARUFACTORING/PURCHASIRG DETA

Panduit ¥RE-4
WG 2053-766

WG 4100-221

Crizp Terminal for 0.1" Housings, Geld, 22AWG Molex 08-55-(102

108G Wire, Brown FVC
22KHG Wire, Red IVC
22KWG Wire, Crasge BVC
129G Wire, Yellow PVC
2ZRHG Wire, Green BVC
22K¥5 Wire, Blue PVC
130G Wire, Violet PVC
20RHG Wire, Gray PVC
220G Wire, White PV
280G Wire, Black PVC
100uF 25V Aluminun Radial
§.3uF 50V Ceramic Disc
8.15F 50V Ceramic Disc
0.1uF 50V Ceramic Disc
0.1uf 50V Ceramic Disc
0.16F 50V Ceramic Disc
Juad Latch {CMOS)

Duad Latch (CMOS}

guad Latch {CNOS)

{(uad Tatch (CHOS)

Quad Latch {CHOS!

4100 Series BCD Pixit PROY
106K 5% 1/4% Carbon Filn

Connector, 50-pin D", Female with Bail

H16878/1-BFE-1
M16878/1-B¥E-2
ML6S78/1-BFE3
M16878/1-BFE-4
H16878/1-BFE-5
¥16878/1-BFE-6
H16875/1-BFE=7
M16878/1-BFE-8
14876 /1-BFEG
Mi6878/1-BFE0
Tllinols 107RMRO2SH
AVY SR2DSE10482A00
AVE SRIQSELO4HAAGD
RV SR205EL04MAADD
AVE SRIQSE1GANAADD
AVX SR20SE104MAAGD
404288

404288

404288

40428F

404238

DG 4106~900 zsing 03-30418
RCOTGFIO4T
Amphencl 57-40500

Connector Housing, 12 Position, 0.1% Spacing Molex 22-01-2121

Socket, dil, 20 pin

Burndy DILBIP-108

uuuu —
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SECTION Xill DRAWINGS AND SCHEMATICS

The following drawings have been included in this manual:

4100-600 1 page 4100ATC Main PCB Assembly

4100-601 1 page Display Board Assembly
4100-400 1 page 4100/4150 Chassis Assembly
4100-074 2 pages 4100/4150 Schematic

4165-070 1 page 4165 Clamp Schematic

4165-071 1 page 4165-1344 Clamp Schematic
4165-600 1 page Clamp PCB Assembly

2053-076 - 1page Option BCD Interface Schématic

4100-407 1 page Option BCD Interface Installation
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NOTES: IUNLESS OTHERWISE SPECIFIED]
1. ALL UNMARKED DIOGES ARE INA4AB.
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To CI19(-)
4/a* Rep Zo AWG T 18 ()
45" OaanGeZ0 Awqg

i/ G nd From 03&&

NoT WUsEeD 12" pus Wire 8 Awa,
e
ST 2 o TC VD
. (ﬂoc_wﬂxqum G Wi s
ﬁcwﬂmz.d HT
Lo S oV oRAY 20 AW A"
¥ \BAWG ézﬂmm 8 <>~§R> m:wzjﬂ C
MAIN BOARD hﬁ:ow\mohuﬁw.wr?/@@\
FOR PARTS LIST SEES CLAMP RcB .
MODEL 4168 ~ A4S - 00
MODEL 4 15-1344 — 4ies&- (0|
FOR SCREMATIC SEE ¢
MOREL 4168 ~ Gip8-0770

MODEL 4165 1242 - 4ibS-0771





