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SECTION 1
INTRODUCTION

1.1 SCOPE.

1.2 This manual describes Models 5330 and
5370 Digital Multimeters. Descriptions are limited
to the mainframe assembly which includes the Digi-
tal and Display Module, Power Supply, and BCD
Output Module. The Signal Conditioning section
of each instrument is covered in a separate manual:
Model 600 or Model 700/703 Signal Conditioning
Modules manuals.

1.3 MECHANICAL DESCRIPTION.

14 Models 5330 and 5370 differ only in their
mechanical packaging. Model 5330 is a thin-line
instrument (3-1/2 inches high) designed for standard
rack mounting while Model 5370 is primarily a
bench type instrument. Descriptions in this manual
apply to both models unless otherwise indicated.

Figure 1.1 - Model 5370/600 Digital Multimeter

1.5 The Digital and Display Module, comprising
the left-hand portion of Model 5330 and the upper
half of Model 5370 contains the actual measure-
ment circuits of the DMM.

1.6 The Power Supply Module, located at the
rear of the instrument, provides all the DC voltages
needed by the machine and serves as an intercon-
nection board for all other modules. The BCD
Output Module (optional) plugs into the rear of
the instrument and provides 1-2-4-8 coded BCD
for use in data systems.

j P The output is displayed on a five-digit
visual display with a sixth overrange digit that ex-
tends full-scale of each range by 20% (99999 to
119999). Automatic ranging is performed by in-
ternal circuits which determine the optimum range
and switch to that range automatically.

1.8 ELECTRICAL DESCRIPTION.

1.9 The Digital and Display Module (figure 1.2)
measures the analog voltage from the Signal Con-
ditioning Module by the high-accuracy dual-slope
integration technique. The amplitude of the signal
is measured by comparing it to a highly stable in-
ternal reference voltage. The DMM readout dis-
plays the contents of a counter which measures the
time required for the integrator voltage to change
from the level of the input signal to zero. The value
displayed is equal to the voltage level of the input.
A new reading is taken every 300 milliseconds with
the OFF-ON-HOLD switch in the ON position.
The HOLD position permits the instrument to re-
main at the last reading indefinitely. Reading ac-
curacy of the DMM is maintained through the use
of a highly stable, zener-regulated, internal reference
voltage.

1.10 SPECIFICATIONS.

1.11  Specifications are listed in table 1.1.

1-1
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Table 1.1 - Specifications

(Specifications for individual functions vary with the Signal Conditioning module. See the appropriate Sig-
nal Conditioning manual for specifications.)

Ranging: Automatic or manual
Digitizing Technique: Dual Slope Integrator
Integration Time: ' 100 ms

Digitizing Time: 220 ms max.

Maximum Common

Mode Voltage: 250 volts
Maximum Power
Requirements: _ 25 watts, 105 to 125 volts, 50 to 400 Hz
Operating Temperature: 0 to 500°C
Warm Up: 1/2 hour
Dimensions: B
Model 5330 17 x 3-1/2 x 14 inches
Model 5370 8-1/2 x 7 x 14 inches
Weight: (Approx) 15 pounds net, 20 pounds shipping
Guarantee: 12 months, faulty workmanship or

component failure

1-3
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SECTION 2
INSTALLATION

2.1 UNPACKING AND INSPECTION.

2.2 The DMM is sandwiched between two forms
of plastic foam and packed in a double-walled card-
board carton for shipment. The plastic forms hold
the DMM securely in the carton and absorbs any
reasonable external shock normally encountered in
transit. Prior to unpacking, examine the exterior of
the shipping carton for any signs of damage. Care-
fully remove the DMM from the carton and inspect
the exterior of the instrument for any signs of
damage. |If damage is found, notify the carrier
immediately.

2.3 The shipping carton and its internal support
structure have been scientifically designed for maxi-
mum protection of the instrument. Dana recom-
mends saving the carton and contents for use in
future reshipping of the instrument. Alternate
packing methods, such as plastic foam blocks and
loose packing material, may prove to be insufficient
for maximum protection and result in damage
during shipment. |f reshipping is required and the
original carton is not available, special packing
instructions can be obtained from Dana Labs’ Pro-
duct Service Department.

2.4 The instrument, as shipped, is designed for
bench-top operation. A standup bracket is provided
under the case to aid in reading the visual display.
The Model 5330 instrument can be adapted for
rack installation with two flange mounting holes
located in each of the two side panels. The rack-
mounting kit (Dana 402588) is attached to the
instrument by removing and discarding the four set
screws occupying the mounting screw holes and
securing the two rack-mounting flanges to the side
‘panels of the instrument with the four screws con-
tained in the rack-mounting kit.

25 The Model 5370 can be ordered from the
factory as a half-rack instrument or the standard in-
strument can be returned to the factory for modifi-
cation to accommodate the half-rack mounting
hardware.

2.6 POWER CONNECTIONS.

2.7 A standard eight-foot, three-wire, power
cable is supplied with the instrument. This cord
connects to a three-pin power connector at the
rear of the unit.

NOTES

1. If the DMM has been stored for a pro-
longed period (5 or 6 months), without
use, it is recommended that it be oper-
ated with a variable transformer, such as
a Variac, at one-half line voltage for about
two hours before gradually applying full
power. This is done to ‘‘reform’’ the
electrolytic capacitors in the amplifier
and reduce the chance of capacitorfailure.

2. To clean the glass on the readout panel,
use a commercial glass cleaner such as
Windex. Do not use alcohol or other
cleaners containing ketones.

2.8 OPERATION.

2.9 "For proper measurement connections and
procedures, refer to the appropriate Signal Con-
ditioning manual (600 or 700/703).
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SECTION 3
BCD OUTPUT MODULE

3.1 MODEL 74 (Non-Isolated).

3.2 The BCD Output Module is an optional
feature which plugs into the rear of the instrument.
It allows the instrument to be used as part of a
larger digital system. The module provides BCD
outputs of function, range, and the state of the
readout. In addition, a print command output is
provided for use with digital printers and the module
accepts a “‘read” command to begin a new reading.
All outputs appear at the BCD Output connector
J20 on the rear of the DMM. Outputs are refer-
enced to common, pin 24. Pin assignments of J20
are listed in table 3.1.

3.3 LOGIC LEVEL OF BCD OUTPUT.
3.4 The voltage level of the positive true out-

put is +3.6 volts delivered through a 640%2 resistor.
The false level is near zero volts (figure 3.1).

Table 3.1 - J20 Pin Assignments

Vee = +3.6V

640K2

Output

PINS
IDENTIFICATION J20 IDENTIFICATION

RANGE R1 126 | R4 RANGE
RANGE R2 2 |[27 | RS RANGE
FUNCTION F2 3 ||28 | F4 FUNCTION
FUNCTION F1 4 |29 | F3 FUNCTION
UNITS 1 5 |[30 | 4 UNITS
UNITS 2 6 |[31 | 8 UNITS
10's 1 7 (132 |4 10's
10's 2 8 |33 | 8 10's
100's 1 9 ||34 |4 100's
100's 2 10 |[35 | 8 100's
1000’s 1 11 ||36 | 4 1000’s
1000’'s 2 12 (|37 | 8 1000’s
10,000's 1 13 |[38 | 4 10,000's
10,000's 2 14 ||38 | 8 10,000's
100,000’s 1 15 || 40

16 || 41

17 || 42

18 || 43

19 || 44

20 || 45

21 ||46 | READ COMMAND INPUT

22 || 47

23 |[48 | PRINT COMMAND
LOGIC COMMON 24 |l 48
+ LOGIC REFERENCE | 25 [[50 | LOGIC COMMON

Figure 3.1 - Typical Output Circuit

3.5 DATA OUTPUT.

3.6 Data output lines are on pins 5 through 14
and pins 30 through 39. They are identified in
table 3.1 by decade and binary weight. Table 3.2
lists sample data values and their BCD coding.

3-1
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Table 3.2 - Sample Data Values

100 10 UNITS

100K | 10,000 1000
J20Pin | 15 |13 |14 |38 |39 | 11 |12 |36
—_—

No’s

37

10(34|35|7|8(32(33({5(6|30]31

000001| Oo|OfO|OjO0OfO0|0]|O

000007| O |O0O|O|lOfO|j0]O]O

000014| O |O0O|O|O| O] 0|0} O

00010r] 0 |00 010000

001246 O (OOl O| O 1|00

120000 1/0|1,0]0]0]0}O

Code 12l 481112418 21 41 8l1 |21 4l 824Nt
0= FALSE
1=TRUE

3.7 RANGE AND FUNCTION. capacitor C1, diode CR1, and 1/2 of M4. The com-

3.8 Range and function codes are identified in
table 3.3. The instrument is equipped with six
operating ranges: .1 through 10,000 (although not
all ranges are used with all functions).

3.9 EXTERNAL READ COMMAND.

3.10 When the instrument is operated in the Ex-
ternal Read Command mode, the OFF-ON-HOLD
switch on the front of the instrument must be in
the ““HOLD" position. If this is not done, the in-
strument will continuetaking readings automatically
every 300 milliseconds. '

3.11 On the BCD Module schematic, figure 3.2,
resistors R3 and R4 bias the read command line at
2 volts. Thus the line is normally always in a
“true’’ state. A one-millisecond delay is caused by
the charging time required for capacitor C3. A one-
millisecond one-shot is comprised of resistor R1,

3-2

mand flip-flop is comprised of one-half of M2 (A
and B). Resistor R3 and zener diode CR3 protect
the input of inverter M4-C from overload damage
if an excessive voltage is applied to the Read Com-
mand input.

3.12 To externally command a reading, the Read
Command Input is grounded, setting the Read
Command line false. This causes the output of
M4-C to go true which appears as a true input to OR
M4-B after a one millisecond delay (to prevent
false triggering due to noise or “‘bouncing’’ switch
contacts). A one millisecond pulse is generated.
This pulse sets the command line true, causing the
instrument to take a reading.

3.13 If, during the process of taking a reading, a
range change is involved, the timeout line will be
set true, the command flip-flop is not reset, and the
instrument continues taking readings until the cor-
rect range is found.
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Table 3.3 - Range and Function Codes
1 2 26 27> 4 3 29 28*
J20 Pin No's. R1 R2 R4 R3 F1 F2 F3 F4
RANGE 0.1 1 1 1 0
RANGE 1 1 0 1 0
RANGE 10 0 0 1 0
RANGE 100 1 1 0 0
RANGE 1000 0 ; [ 0 0
RANGE 10,000 1 0 0 0
FUNCTION OHMS 0 0 0 0
FUNCTION AC 1 0 0 0
FUNCTION-DC 1 1 1 0
FUNCTION + DC 1 0 1 0
CODE 1 2 4 8 1 2 4 8

*Strapped to Common _

3-3
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SECTION 4
THEORY OF OPERATION

4.1 INTRODUCTION.

4.2 The Digital and Display Module is a com-
plete DC digital voltmeter. The module displays
the voltage and polarity of any DC input signal
between zero and 12V full-scale (including over-
range). A 10V input signal gives a displayed reading
of 100,000. The Digital and Display Module in-
cludes some analog circuitry and the digital cir-
cuitry. In addition, solid state switches at the in-
put to the Integrator are switched by the digital
circuitry but perform an analog function.

4.3 Decimal points are placed by the ranging
logic which is located on the Signal Conditioning
Module. The driver transistors that actually switch
the decimal points are located on the Digitizing and
Display Module. Their driving signal, however,
comes from the ranging logic on the Signal Con-
ditioning Module.

4.4 The analog circuitry is entirely constructed
around monolithic, linear, differential amplifier,
integrated-circuits, which are connected either as
inverting operational, or non-inverting potentio-
metric amplifiers. The solid-state switching cir-
cuitry, at the input to the integrator, consists of
four N-channel field effect junction transistors.
They and their associated driving circuitry comprise
the only other section of the Digitizing and Display
Module constructed from discrete components.
The Digitizing and Display Module may be broken
up into the following sub-sections:

a. Analog
Reference supplies

Integrator
Null Detector

b. Digital

Clock oscillator
Counter-readout
Ranging logic
Polarity sensing logic

c.  Switching Circuitry

NOTE

Individual circuits are described followed by
an over-all description of operation.

4.5 REFERENCE SUPPLIES.

4.6 The reference supplies, shown in figure 4.1,
are built around two types of 301A differential am-
plifier IC’s. The primary reference supply isthe +10
volt supply. The negative supply inverts the +10V
supply to —10V using an operational amplifier.

4.7 The stability of the +10V reference supply
is dependent upon the inherent stability of the refer-
ence zener. These zeners are individually graded by
Dana to obtain maximum long term stability and
minimum temperature coefficient (TC). The zener
and the series resistor through which it is biased are
connected across a precision 10V source. The series
resistor is then factory selected (FSV) to obtain
the biasing current which will provide optimum
temperature stability. The selected resistor and
zener are then installed in each DMM as a matched
pair.

4.8 The +10V reference supply is designed
around a differential amplifier connected as a non-
inverting, potentiometric feedback amplifier. The
feedback network sets the forward closed-loop gain
of the amplifier at approximately 1.6. A potentio-

4-1
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FRg e
i . This circuitry contained on
: Input | back panel (optional)
|9 n
|
| & |
| I
+3.6V -15.5v  +15.5v | I
b e .
l T J +10.0000V
. O Ref. Line
10K .05%
AAA-
|
|

FSV
1%
(6.4K Nom)

?Ref.

Zener
6.2V
nom.

=15.5V: +15.5V

10K
.05%

-10.0000v

—1.000Vv

USED WITH
600
MODULE
ONLY

20K

% Common

Figure 4.1 - Reference Supplies

meter in the feedback circuit provides a “‘fine’’ ad-
justment of the gain for calibration purposes. The
reference zener and its biasing resistor are connected
between the output of the +10V reference supply
and circuit common. The cathode voltage of the
reference zener provides the input signal to the am-
plifier in the +10V reference supply.

4.9 The —10V reference supply consists of a
differential amplifier operated as an operational am-
plifier with a closed loop gain of one. Since an
operational amplifier is an inverting amplifier, it
simply inverts the +10V reference to —10V. The
input impedance of an operational amplifier isequal
to the value of the input summing resistor, which

4.2

in this case is 10K. Therefore, the —10V supply
draws only one milliampere from the +10V supply.

4.10 INTEGRATOR.

4.11 The integrator, shown in figure 4.2, is the
center of the analog-to-digital conversion circuitry.
It is designed around a high-gain differential am-
plifier. The circuit is connected as an operational
amplifier, having a summing resistor of 200K
ohms, and in the feedback element is a 0.55 micro-
farad capacitor. In operation, the circuit functions
as outlined below.
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0.55 uf

1

RAY

To To
+15V  -15V
100K 1%
Input - 2 4
From O s
PET Switch Type 301A 6 = e Daiput 40
Witehes 3| Amplifier il

+ .027 uf Null Detector

100K 5.1 3.3

1% Meg Meg To

0.1 _I -15V
uf T 33 pf
‘1K
10 20K
Meg  1ntegrator
Zero
V Control

Figure 4.2 - Schematic, Integrator

4,12 Immediately prior to the beginning of a
new reading the integrator is in a ““reset’ state. Its
input and output are both at zero volts. When the
instrument begins a new reading a solid-state switch
Q21 closes, connecting the input of the Integrator
to the output from the Signal Conditioning Module.
At this point the outputvoltage from the Integrator
begins to move in a polarity opposite to the polarity
of the voltage at its input. The Integrator’s output
voltage moves at a rate which is equal to the
charging rate of the 0.55 microfarad feedback
capacitor charged at a constant current which is

R
the 200K ohm summing resistor. The amplifier

acts as a constant current source which charges the
capacitor. This charging of the feedback capacitor
by a constant current source produces a linear
ramp at the output of the Integrator, the change in
whose voltage is given by the formula:

EinTs
RC

equal to the < relationship of the input voltage to

AV =

Where: AV = The change in voltage from the

integrator

Ein = The input signal voltage

Ts = The fixed time that the switch con-
necting the Integrator’s input to the
input signal remains closed

R = The Integrator’s summing resistor

C = The value of the Integrator’s feed-

back capacitor

4.13 The solid-state switch connecting the input
of the Integrator to the signal voltage remains
closed for afixed period of time. This is referred to
as the signal integration time (Ts). At the time
that Ts begins, an oscillator of frequency f begins
advancing the digital counter. The counter counts
until a fixed number of counts (Cf) is reached.

4-3
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4,14 When fixed count (Cf) is reached, the signal
integration time (Ts) is terminated and the counter
goes to zero. At this point the solid-state switch
which connected the signal voltage to the Inte-
grator’s input opens and another switch closes con-
necting the Integrator’s input to a precision 10V
reference supply. This begins the reference inte-
gration period (Tr). The reference supply is opposite
in polarity to the polarity of the input signal volt-
age. This causes the output voltage from the Inte-
grator to ramp back toward zero until zero is
reached, at which time the Null Detector senses
the null state and causes the reference integrator
time to be terminated. The counter accumulates
oscillator counts from the beginning of Truntil Tr
is terminated. At this time the counter contains a
number of counts (Cx), which is the number dis-
played in the DVM readout. Since Tr ends with the
output voltage from the Integrator at the same
level as when Ts started, the changes in voltage at
the output of the Integrator must be equal and
opposite:

= —Erefelir
AV = he
Where: AV = The change in output voltage from
the Integrator
Eref = The voltage of the reference supply
Tr = The reference integration time
R = The value of the Integrator’s sum-
ming resistor
C = The value of the Integrator’s feed-

back capacitor

4.15 The measurement accuracy is entirely based
upon the ratio of the signal integration time, a fixed
number of counts (Cf), to the reference integration
time, a variable number of counts (Cx). It iscom-
pletely unaffected by oscillator frequency (f), or
the RC components in the Integrator, provided
only that these quantities remain stable during the
time period required to take a measurement.

44

4.16 NULL DETECTOR.

4,17 The Null Detector, shown in figure 4.3, is a
high gain non-inverting amplifier used to detect and
signal the end of the reference integrate period.
The Null Detector is designed around a high-gain
differential amplifier. The circuit is of the potentio-
metric feedback type and has a closed-loop gain of
1100. The 20K resistor in series with the input and
the two back-to-back diodes serve to limit the input
voltage to the null detector to = 0.6 volts. The
Null Detector has two outputs. One output goes
directly to the digital circuits. The second output,
a diode drop away from the first output, is applied
to the FET Reset switch. The Reset switch is one
of four FET switches connected to the input of the
Integrator.

4.18 OPERATION OF THE DIGITAL AND
DISPLAY MODULE.

419 Figure 4.4 is a simplified version of the
actual schematic which appears in the “drawings”
section of this manual. As shown, all lines and
logic levels are as they actually appear in the instru-
ment. ““Nor’’ gates which are used as inverters are
shown as inverters and ““nor’’ gates which are inter-
connected to form RS flip-flops are shown as RS
flip-flops.

4.20 The counter consists of five individual de-
cades and is continuously running and is never reset.
The clock is gated to stop the counter whenever
the instrument is in “hold”” or during ‘‘strobe”
time. A five decade counter can count only to
99999 whereupon it resets itself to 00000. A new
reading is initiated every third time the counter
reaches 00000.

4.21 At the beginning of each new reading the
Signal Integrate line goes true. This closes the FET
signal switch at the input to the integrator. The
integrator begins to ramp up or down, depending on
the polarity of the input signal. The signal integra-
tion ramp continues until the counter reaches
99999 and resets to 00000. At the moment the
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To To
+15V -15V

100
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—
.01 uf
A
20K : +
mput. O~V Type 709C
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Integrator - P

To +3.6V
OUTPUT TO
DIGITAL
30
L OUTPUT TO
RESET SW
20K
-21v

Figure 4.3 - Null Detector

counter resets to 00000, the 80,000 line (which
went true when the counter reached 80,000) goes
false. This toggles the control flip-flop and the
Signal Integrate line goes false. The Signal Integrate
line going false disables the signal switch driver and
the FET signal switch opens.

4.22 The polarity decision is made at the moment
the counter resets from 099999 to 000000. If the
input signal to the integrator is positive, the output
voltage from the Integrator at the end of the signal

integration time is negative. This causes the output
voltage from the Null Detector to also be negative.
This level is inverted by inverter M1A, setting the
positive polarity line true (positive). The true level
of the positive polarity line is inverted by inverter
M1B, setting the negative polarity line false. If the
polarity of the input signal were negative, the con-
verse would be true.

4.23 Therefore, if the polarity of the input signal
is positive, the positive polarity line is true and the
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negative polarity line false at the end of the signal
integration period. If the polarity of the input sig-
nal is negative, the paositive polarity line is false and
the negative polarity line true at the end of the sig-
nal integration period.

4.24 When the signal integrate line goes false at
the time the counter overflows to 000000, the
polarity flip-flop toggles. The position taken by
the polarity flip-flop is determined by the state of
the positive polarity line and the negative polarity
line at the end of the signal integration period. If
the input signal is of positive polarity, the positive
polarity line is true and the negative polarity line
false. This causes the Q side of the polarity flip-
flop to be set which enables driver Q7. Driver Q7
lights the + polarity light. If the input signal is of
negative polarity the positive polarity line is false
and the negative polarity line is true. This causes
the Q side of the polarity flip-flop to be set which
enables driver Q8. Driver Q8 lights the — polarity
light.

4.25 During the signal integration period the sig-
nal integrate line is true. This holds the negative
polarity flip-flop and the positive polarity flip-flop
in a reset state. At the time the counter goes from
099999 to 000000 at the end of the signal inte-
gration period, one or the other of these flip-flops
toggles, depending on whether the positive polarity
line or the negative polarity line is true. If the
positive polarity line is true, the positive polarity
flip-flop toggles, its Q output going true. This
disables nor gate M3A, keeping the positive refer-
ence integrate line from going true when the signal
integrate line goes false. Since the negative polarity
flip-flop did not toggle, its Q output is false. This
enables nor gate M3C as soon as the signal integrate
line goes false. When nor gate M3C is enabled, the
negative reference integrate line goes true, enabling
the negative reference switch driver. The negative
reference switch driver closes the FET negative
reference switch. '

4.26 At this point, the reference integration
period begins and the output voltage from the
integrator begins to ramp back toward zero volts.
Had the input signal being measured been of negative
polarity, the positive polarity line would have been
false and the negative polarity line true at the end
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of the signal integration period. This would have
caused the negative polarity flip-flop to toggle when
the signal integrate line went false, leaving the
positive polarity flip-flop in a reset state. This
would have enabled nor gate M3A, setting the
positive reference integrate line true (rather than
the negative reference integrate line) and closed
the negative reference switch.

4.27 At the moment the output voltage from the
Integrator crosses zero (on the reference integration
slope) the positive polarity line and negative
polarity line change state. That is, whichever one
was true goes false and whichever one was false
goes true, This causes the remaining polarity flip-
flop to toggle. Whichever one did not toggle at the
beginning of the reference integration period will
do so at the end. This causes both nor gates M3C
and M3A to be disabled so both the negative refer-
ence integrate line and the positive reference inte-
grate line go (or remain) false. This opens both
FET reference switches. When both the positive
polarity flip-flop and the negative polarity flip-
flop are in the set state, which occurs at the end of
the reference integration period, nor gate M3B is
enabled and the reset line goes true. This level is
inverted by inverter M1C and the reset line goes
false. This holds the output of the integrator at a
level of zero volts.

4,28 When the reset line goes true at the end of
the reference integration period, the strobe flip-
flop is actuated through or gate M5. This causes
the Q output of the strobe flip-flop to go true
which actuates the strobe generator which is a 10
microsecond one-shot. The strobe generator causes
the STROBE line to go true for a 10 microsecond
period. This is inverted by inverter M9 and causes
the STROBE line to go false for a 10 microsecond
period. Then the STROBE line goes true, nor gate
M4 is disabled, stopping the clock signals from
reaching the counter for the duration of the strobe
time. The negative level of the STROBE line gates
the buffer storage units which translate whatever
levels exist at their inputs at that moment to their
outputs.

4.29 Information is stored at the outputs of the

buffer storage units until the next negative transi-
tion of the STROBE line at the end of the next
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reading. The levels at the inputs of the buffer
storage units are the output of the counter. Since
the transition of the STROBE line which actuates
the buffer storage units comes exactly at the end of
the signal integration period, and at that time the
state of the counter represents the value of the
voltage being measured, the reading displayed by
the instrument equals the value of the signal voltage.

4,30 At the end of the 10 microsecond STROBE
time, the strobe line again goes false and the
STROBE line again goes true. When the strobe
line goes false, nor gate M4 is again enabled and
allows clock signals to reach the counter. The
counter continues counting until it reaches 99999
whereupon it again resets itself to 00000. On this,
the second transition of the counter from 99999 to
00000, the 80,000 line going false toggles the over-
range flip-flop but does not again toggle the control
flip-flop.

4,31 The overrange flip-flop did not toggle on
the first transition of the 80,000 line, at the end of
the signal integration period, because both its J and
K inputs were held true by the signal integrate line
which was true at that time. The control flip-flop
does not re-toggle on the second transition of the
80,000 line because: a) the overrange flip-flop, at
that time has not yet toggled at all so its Q output
is still false and its Q output is still true; b) theJ
and K inputs of the control flip-flop are so connected
that it cannot re-toggle until after the overrange
flip-flop does.

4.32 The counter continues to count until it
again reaches a count of 99999 and resets itself to
00000. At this point the 80,000 line again makes a
transition from true to false. This time both the
overrange flip-flop and the control flip-flop toggle.
The overrange flip-flop is reset and the control flip-
flop is set, causing the signal integrate line to go
true, which initiates a new reading.

4.33 AUTO RANGE CIRCUITS.

4.34 In order to facilitate automatic ranging
operation, uprange and downrange signals are gen-
erated by the Digitizing and Display Module. These
signals command the range counter in the Signal
Conditioning Module to count up or down. If the

4.8

instrument is in too low a range for the signal volt-
age being measured the counter will reach a full-
scale count of 120,000 prior to the zero-crossing of
the outputvoltage of the integrator on the reference
integration period. When this occurs, the 120,000
line goes true initiating strobe action. When this
happens, the 120,000 line (which is normally
always in a true state) goes false.

4.35 |f the instrument is not already in the
highest range, the highest range line into the
Digitizing and Display Module will be false. This
enables nor gate M3 setting the uprange line true.
If the instrument is in too high a range for the sig-
nal being measured, null detection (and subse-
quently strobe) will occur before the counter
reaches a count of 1000. This means that at the
time strobe occurs the 1000 line is still false. If the
instrument is not already in the lowest range the
downrange flip-flop remains in a reset state. 1tsQ
side is true setting the downrange line true. If the
instrument is already in the lowest range the lowest
range line is true. This causes the downrange flip-
flop to be “"set” as soon as the signal integrate line
goes false at the end of the signal integrate period.
When the downrange flip-flop is ““set” its Q side is
false causing the downrange line to be false. When-
ever the count of the counter is between 1000 and
12,000 at the time the Integrator zero-crossing
occurs the 1000 line is true so the downrange flip-
flop is "'set”, resulting in no downrange signal and
the 12,000 line is true, resulting in no uprange
signal.

436 FET SWITCHING CIRCUITRY.

4,37 The four switches at the input to the Inte-
grator are N-channel, field-effect, junction tran-
sistors. They are driven by circuitry composed of
discrete components. The FET switches and their
driving circuitry are shown in figure 4.5. The source
and gate of each FET are connected to each other
through fairly high value resistors (100K or 1 Meg).
The gate of each FET connects to the driving cir-
cuitry through a series diode whose cathode con-
nects to the collector of the driving transistor.

4.38 In operation, the field-effect transistors are
fully cut off (switch open) when the voltage at the
gate, with respect to the source, is approximately
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Figure 4.5 - Schematic, FET switches and switch drivers

—BV or more (—6V negative bias). When a FET is
turned off, its driving transistor is either fully
saturated (as is the case with the signal integrate
switch and the reset switch) or fully turned off (as
is the case with the + Ref Switch and the — Ref
Switch). In either case the net effect places its
collector voltage at —20V. Since the cathode of
the diode which connects to the gate of the FET is
connected to the driver transistor’s collector it too
is at a —20V potential. Under this condition, the
diode is forward biased. Current flows through the
resistor which is connected between the source and
gate of the FET. This produces a voltage drop
across the resistor which places the FET’s gate
voltage at nearly —20V. Since no input signal to
any of the FET switches is more negative than
about —14V (under overload conditions) this
assures that the FET is completely cut off.

4.39 When a FET is turned on (switch closed)
its driver transistor’s collector goes positive (relative

to the most positive voltage that appears at the
source of that particular FET). This causes the
diode to be back biased so no current flows through
it. Under this condition no current flows through
the resistor connected between the source and gate
of the FET so the source and gate are at the same
potential (zero volts bias).

440 POWER SUPPLY.

4.41 The Power Supply Module provides all DC
operating power to the instrument and it serves to
interconnect the Digital and Display Module and
the Signal Conditioning Module. It is constructed
on a single printed circuit board. Both the Digital
and Display Module and Signal Conditioning Module
plug into sockets on the Power Supply Module.

4.42 The Power Supply, shown in figure 4.6,
provides DC power to both the analog and digital

4.9
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Figure 4.6 - Power Supply

portions of the instrument. Seven different voltage
levels are provided. These are:

+28V unregulated
—-28V unregulated
+15.5V regulated
—156.5V regulated
+3.6 regulated
+300V unregulated
+150V unregulated

4.43 The pawer transformer has three secondary
windings which step the AC line voltage to three
different levels. The 300V winding provides power
for the +300V and +150V supplies. The 6V winding

4-10

supplies power for the +3.6V supply and the 56V
winding provides power for the positive and
negative 28V and 15.5V supplies.

444 Diodes CR-7 through 10 form a full wave
bridge type rectifier whose input is connected
across the 300V winding of the power transformer.
The output of the bridge rectifier is connected
across capacitor C7 which is the filter capacitor for
the +300V line. Resistor R2 is connected across
capacitor C7 as a bleeder resistor to eliminate shock
hazard. The +150V. DC output is taken from the
center tap of the 300V transformer winding. Ca-
pacitor C11 is the filter capacitor for the +150V
DC line. Resistor R1 is the bleeder resistor for
capacitor C11.



4,45 Diodes CR-1 through 4 are shown on the
schematic diagram connected across the 56V trans-
former winding as a bridge. In operation, however,
they do not function in exactly the same manner as
a conventional full wave bridge rectifier. The
winding is center tapped and this point is connected
to digital common (ground). Diodes CR-3 and CR-4
form a full wave rectifier which charge capacitor
C8 to +28V DC. CB8 is connected between the
+28V line and digital common and is the +28V
filter capacitor. Similarly, diodes CR-1 and CR-2
form a full wave rectifier which charges capacitor
C5 to —28V DC. C8 is connected between the
—28V line and digital common and is the filter
capacitor.

4.46 Transistors Q4 and Q5 are series regulators
which reduce the +28V to +15.5V and —28V to
—15.5V respectively. Zener diodes CR-12 and
CR-13 clamp the bases of these transistors ata 16V
level. The voltages at the emitters of these tran-
sistors are always about 0.8V less than that at the
bases and since the voltage at the bases is clamped
by the zeners the 15.5V lines are regulated. Resis-
tors R12 and R13, in series with the collectors of
the regulator transistors, provide protection for the
transistors in the event of an accidental short cir-
cuit between either 15.5V supply line and circuit
common. The digital, analog, and signal commons
all connect together in the Signal Conditioning
Module. Capacitors C14 and C15 filter zener
noise and keep it off the 15.5V lines.

4.47 The 6V winding of the power transformer
is connected to circuit common. Diodes CR-5 and
CR-6 and the center tap of the winding form a full
wave rectifier which charges filter capacitor C8.
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In operation the voltage across capacitor C6 is
approximately +6V DC with respect to circuit
common. Transistor Q3 is a series regulator tran-
sistor which converts the +6V to +3.6V. Transistors
Q2 and Q3 are connected in a Darlington con-
figuration. The current gain of Q3 is thus multi-
plied by the current gain of Q2. Base drive for the
Darlington connected regulator transistors is pro-
vided by resistor R3 which connects to the +28V
line. Itiscontrolled by the collector current through
transistor Q1.

4.48 Base bias for transistor Q1 comes through
resistor RS which connects 1o the wiper of poten-
tiometer R8. Zener diode CR-11 clamps the volt-
age at the emitter of transistor Q1 at +2.4V. This
forces the voltage at Q1's base to always be approxi-
mately +3V. This causes any voltage change at the
wiper of potentiometer R8 to result in a directly
proportional change in the current through resistor
R5. Since this is the current controlling transistor
Q2, the zener acts as a reference element which
stabilizes the output voltage of the supply.

4,49 Potentiometer R8 is adjusted to set the
collector current through transistor Q1. The poten-
tiometer is adjusted to a point to give enough base
drive to the Darlington circuit to keep the emitter
voltage of transistor Q3 at exactly +3.6V. If the
voltage at the emitter of Q3 should drop (due to a
change in either the line voltage or level current)
the available base drive to transistor Q1 will also
decrease. This will cause less collector current to
flow through transistor Q1. More current is avail-
able as base drive for the regulator transistors,
This current turns transistor Q3 on harder and
raises the emitter voltage back to +3.6V.

4-11
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SECTION 5
CALIBRATION
5.1 Since calibration procedures are dependent please refer to the appropriate Signal Conditioning
on the model of Signal Conditioning Module used, manual, Section 5, for calibration procedures.



6.1

SECTION 6
DRAWINGS

DRAWINGS.

PCB Assembly, Readout
Schematic, Readout

Assembly, Power Supply, 5330
Assembly, Power Supply, 5370

PCB Assembly, Power Supply, 5330
PCB Assembly, Power Supply, 5370
Schematic, Power Supply
Assembly, Rear Panel, 5330
Assembly, Rear Panel, 5370

Ratio Option, 5370

Ratio Option, 5330

Schematic, Ratio Option

PCB Assembly, Model 74
Schematic, Model 74

Rear Input, 4-wire

403446
430960
403543
403542
403081
403225
430842
403539
403540
403533
403536
430973
403466
430967
403512
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PARTS LIST

ASSEMBLY 403446 - Model 5330/5370

REF
DES1G.

CRO1
CrRO2
CRO3
CRU4
CrRUS

CkOG
CrRO7
CROUS
CRU9
CR10

CrR1l
CR1Z
CrR13
CR 14
CR15

CR1l6
CK17
CR1v
Col
Cu2

CO3
Cl4
Cus
Coeé
cov

cos
cuy
Clo
Cll
Cl2

ci3
Cl4
Cls
Clé
cLq

Cl138

PART
NU e

211083
211083
211083
211083
211083

211236
21130
2112530
403294
211083

211053
220019
220019
211230
211236

211083
211063
221255
101174
101174

101646
100023
100023
101174
100019

Loouls
110001
110001
11003¢
100023

101174
110043
101182
101641
100175

10lo41l

DIUDE
LIGDE
LIODE
DICDE
DIODE

DIGLE
DIODE
DIODE
BRIDGE
U1GCDE

DIOLE
UICGDE
O1UGE
DIUDE
LICDE

DIODE
DIGDE
LIUODE
CAP
cap

CAP
CAP
CAP
CAp
CAP

CAP
CAP
CAP
CAP
LAP

LAP
CAP
CAP
CAP
CAP

CAP

DE SCRIPTI ON

SILICO 018
SILICG ol8
SILICC ol8
SILICO 018
SILICO o018
SILICO 007
siLleo 007
SILICO 007
ELEMENT
SILICO c18
SILICEC ols
SILICO ZENER INT752A
SILICO ZENER 1INT752A
SILICC 007
SILICO 007
SILICO o1s8
SILICG 018
SILICC ZENER 1ING69A

CERAM +001 MFD 500 V 10%
CERAM .00l MFD 500 V 108
CERAM 250 PFD 102
<0l MF TYPE TTP
.0l MF TYPE TTP
CERAM .001 MFD 500 V 10%
CERAM .002 MFD 10000V
CERAM .002 MFD 10000V
TANTA 6.8 MFD 35 V 10%
TANTA 6.8 MFD 35 vV 102
TANTA 22 MFD 15 Vv 10%
«01 MF TYPE TTP
CERAM .001 MFD 500 V 102
ELECT 25 MFD 25 Vv 20%
CERAM 47 PFD 500 V 10%
CERAM 470 PFD 500 V 102
CERAM 220 PFD 500 V 102
CERAM 470 PFD 500 V 10%

DANA 211083
DANA 211083
DANA 211083
DANA 211083
DANA 211083
DANA 211236
DANA 211236
DANA 211236
DANA 403294
DANA 211083
DANA 211083
MOTOROLA IN752A
MGTOROLA 1N752A
DANA 211236
DANA 211236
DANA 211083
DANA 211083
MOTOROULA 1INS&GA
AERQOVOX SCD3X5F
AEROVCX SCD3X5F
AEROVOX TCDN&TCO
AEROVOX 130V
AEROVOX 100V
AEROVOX SCD3X5F
SPRAGUE 5GA-D20
SPRAGUE SGA-D20
KEMET K6R8C 35K
KEMET K6R8C35K
KEMET K22C15K
AEROVOX 100V
AEROVOX SCD3X5F
DUCATI 25-25
AEROVOX TCD-NT750
AERQVOX SCD1X5F
AEROVOX SCD1XS5F
AERCVOX SCD1XSF
Page 1 of 7



PARTS LISY

ASSEMBLY 403446 - Model 5330/5370

REF. PART
DESIG. NU. eSS CRIP T T ON
cl9 101641 CAP CERAM 470 PFD 500 V 102
c20 110001 CAP TANTA 6.8 MFD 35 V 102
c21 110001 CAP TANTA 6.8 MFD 35 V 10%
Cc2 101174 CAP CERAM .001 MFD 500 V 102
c23 110047 CAP ELECT 50 MFD 50 V 20%
c24 100023 CAP «01 MF TYPE TTP
E25 100016 CAP CERAM 27 PFD
c2e6 100016 CAP CERAM 27 PFD
€217 100016 CAP CERAM 27 PFD
28 100016 CAP CERAM 27 PFD
c2s 101174 CAP CERAM .001 MFD 50C V 102
Cc30 101174 CAP CERAM «001 MFD 500 V 102
c31 120003 CAP MYLAR .1 MFD 100 V 102
€32 100012 CAP CERAM 33 PFD 500 V 10%
Cc33 120208 CAP POLYS 55 MFD 63 vV 5%
C34 121091 CAP MYLAR .033 MFD 100 V 102
C35 100023 CAP .01 MF TYPE TTP
C36 100023 CAP v .01 MF TYPE TTP
c37 100012 CAP CERAM 33 PFD 500 V 10%
C38 101182 CAP CERAM 47 PFD 500 V 102
C39 101182 CAP CERAM 47 PFD 500 V 10%
C40 101174 CAP CERAM .001 MFD 500 V 10%
C41 101145 CAP CERAM I00PFD 500V 10%
LO1 310033 CHOKE U 1100 MH
Mo1 230022 INTEGRATED CIRCUIT  MC889P
MO2 230019 INTEGRATED CIRCUIT MC824P
MO3 230019 INTEGRATED CIRCUIT MC824P
MO4 230053 INTEGRATED CIRCUIT MC892pP
MO5 230019 INTEGRATED CIRCUIT MC824P
MO6 230018 INTEGRATED CIRCUIT mMC817P
MO7 230023 INTEGRATED CIRCUIT MCB890P
MO8 230023 INTEGRATED CIRCUIT_ MC890P
M09 230052 INTEGRATED CIRCUIT MC879P
M1O 230049 INTEGRATED CIRCUIT CUL9958
Mil 230049 INTEGRATED CIRCUIT CUL9958
ML2 230049 INTEGRATED CIRCUIT CUL9958

AEROVOX SCDLXSF
KEMET K6R8C 35K
KEMET K6R8C35K
AEROVOX SCD3X5F
DUCATI 50-50
AEROVOX 100V
AEROVOX N750
AEROVOX N750
AEROVOX N750
AEROVOX N750
AEROVOX SCD3X5F
AEROVDX SCD3X5F
CDE WMF1P1
AEROVOX TCD-NT750
MIAL 602
CDE WMF1533
AEROVOX 1oov
AEROVOX 100v
AEROVOX TCD-N750
AEROVOX TCD-N750
AERQOVOX TCD-N750
AERQOVOX SCD3X5F
AEROVOX SCD1XSF
MILLER 9210-76
M MOTOROLA MC889P
MOTOROLA MC824P
MOTOROLA MC824P
MOTOROLA MC892P
MOTOROLA MC824P
MOTOROLA MC817P
MOTOROLA MC890P
MOTOROLA MC890P
MOTOROLA MC879°P

FAIRCHILD CuUL9958
FAIRCHILD CuL9958

FAIRCHILD CUL9958

Page 2 of 7
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ASSEMBLY 403446 - Model 5330/5370

KEF.
:&Di(.)o

Mi7
Mis
1S
M29
M21

M22
MZ3
M24
M25
M2 6

Mz27
M28
<Ol
QU
w03

QU4
QU5
Qo6
Qo7
QU8

QU9
QL0
QlLl
Ql2
QL3

Ql4
QL5
Qleé
Ql7
QL8

qLs

PAKT
NO.

230049
230050
230050
230056

230050
230049
230014
230014
230014

230014
230014
230050
230054
230054

230026
230054
200087
200087
200087

200087
200087
200087
200087
200087

200037
200043
20005¢
200022
200035

200052
200037
200022
200043
200022

200022

INTEGRATED
INTEGRATED
INTEGRATED
INTEGRATED

INTEGRATED
INTEGRATED
INTEGRATED
INTEGRATED
INTEGRATED

INTEGRATED
INTEGRATED
INTEGRATED
INTEGRATED
INTEGRATED

INTEGRATED
INTEGRATED

PARTSEERST:

DOEISSER T P T

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

CIRCUIT
CIRCUIT

TRANS SILICO

TRANS
TRANS

TRANS
TRANS
TRANS
TRANS
TRANS

TRANS
TKANS
TRANS
TRANS
TRANS

TRANS
TRANS
TRANS
TRANS
TRANS

TRANS

SILICO
SILICO
SILICO
SILICO
SILICO

SILICO
SILICG
SILICO
SILICO
SILICO

SILICO

SILICC
SILICO

SILICO
SILICO
SILICO
SILICC
SILICO

NPN
NPN
PNP
PNP
NPN

PNP
NPN
PNP
NPN
PNP

PNP

CuUL9958
CuLsS959
CuL 9959
CUL 9959

CuL9959

CUL9958
UL99éo0
ULSS%60
UL9s60

UL9960

uL9s60
CuLs959
LM3014A
LM3201A

MC709C
LM301A
021
021
021

021
021
021
021
021

2N3¢€46
2N3565
009
012
0l4

009
2N3646
012
2N3565
012

012

0

N

FAIRCHILD
FAIRCHILD
FAIRCHILD
FAIRCHILD

FAIRCHILD
FAIRCHILD
FAIRCHILD
FAIRCHILD
FAIRCHILD

FAIRCHILD
FAIRCHILD
FAIRCHILD
NAT SEMI
NAT SEMI

MOTOROLA
NAT SEMI
MOTOROLA
MOTORGOLA
MOTOROLA

MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
MOTCROLA

FAIRCHILD

CUL9958
CUL9959
CuUL9959
CUL9959

CUL9959
CUL9953
uL9960
UuL9960
UL9960

UL9960
uLS960
CuUL9959
LM301A
LM301A

MC709C
LM301A
SPS1226
SPS1226
SPS1226

SPS1226
SPS1226
SPS1226
SPS1226
SPS1226

2N3646

FAIRCHILD 2N3565

DANA
DANA
DANA

DANA

FAIRCHILD

DANA

FAIRCHILD

DANA

DANA

200052
200022
200035

200052
2N3 646
200022
2N3565
200022

200022
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PARTS LIST

ASSEMBLY 403446 - Model 5330/5370

REF.
DES I G,

K29
R30
R32
k33

R34
R35
kK36
R37
R3y

R39
R40
R4l
R42
R4 3

R44
R45
R4o6
R& {
R&4g

R49
R50
R51
R52
R53

RS54«
R55
R56
RS7
R543

R59
R60
Rol
R62
R63

Ro4

PART
NO .

QUu<c 2
000302
000152
OuuL<Ze

vlJl102
000352
000202
000101
C0uivl

G0l1l742
001742
000202
V01742
000132

000202
000203
o0tulse
00ou51¢<
Coulb53

000202
000510
000203
0G0s93
010292

000104
JGo01L05
000105
000104
010158

0003821
000206
000106
000275
040092

G008¢5

RES
RES
RES
RES

RES
RES
RES
RES
KES

KES
RES
RES
RES
RES

KES
RES
RES
RES
RES

RES
RES
RES
RES
RES

RES
RES
RES
ReS
RES

KES
RES
RES
RES

RES

KES

CARBGN
CARBON
CARBON
CARBON

C ARBON
CARBON
CARBON
CARBGN
CARBOGN

CARBUN
CARBON
CARBON
CARBUN
CARBCN

CARBOGON
CARBGN
CARBON
CARBON
CARBON

CARBOGN
CARBON
CARBON
CARBON
METAL

CARBON
CARBON
CARBGN
CARBGN
METAL

CARBON
CARBUN
C ARBON
CARBOUN
VARI

CARBON

300
300

300
1.3

200

100

100
200

820

10

27
20

CRIPTIGC

R XXX

R XX

CHM

OHM
OHM

OHM

XX XK QO X XXX R X

RXZTTX

CHM

M

MEG

5%
5%
5%
5%

5%
5%
5%
S%
5%

5%
5%
5%
5%

5%

5%
5%
52
5%
52

5%
5%
5%
5%
0 25%

5%
5%
5%
5%
12

52
5%
5%
5%

5%

1/74
174
1/74
174

174
1/4
174
1/4
L/4

172
1/2
1/4
1/2
1/4

174
174
174
L/74
174

174
174
1/4
174
1/2

174
1/4
1/74
174
1/4

1/4
1/74
1/4
1/4

1/4

Z

¥ X IEXE X ¥ YXYXXYXXY IY Y EY ¥ X ¥ E X X ¥ T ¥ F¥y¥yx x

¥ ¥ x

UHMITE RLOT7GF202J
CHMITE RCO7GF302J
UHMITE RCU7IGFL524
CHMITE RCUTGFLl224
CHMITE RCO7GF102J
CHMITE RCO7GF3324
OHMITE RCO7GF2024
CHMITE RCOTGFLOLY
GHMITE RCO7GF1014
OHMITE RC20GF3014
OHMITE RC20GF301J
CHMITE RCO7GF2024
CHMITE RC206GF3014
CHMITE RCGTGF1324
OHMITE RCO7TGF2024
CHMITE RCO7GF203J
CHMITE RCO7GF1524
CHMITE RCO7G6F5124
CHMITE RCGIGF1534
OHMITE RCO7GF202J
CHMITE RCOTGF5104
CHMITE RCUO7GF2034
OHMITE RCU7GF393J
PYROFILM PHME65T200K
CHMITE RCOTGF1044
CHMITE RCO7GF1054
UHMITE RCO7GF1054
OHMITE RCO7GFL04J
ELECTRA RN60D2003F
OHMITE RCO7GF82L4
CHMITE RCUTGF206J
OHMITE RCO7GF10564
OHMITE RCO7GF2754
SPECTRO 50-3-1-203
OHMITE RCO7GFB254

Page 5 of 7



PARTS LIiIST

ASSEMBLY 403446 - Model 5330/5370

REF .
DESIG.

R65
R66
K67
R68

R69
K70
k71
R72
R73

Ris
R75
R7s
R77
R735

R79
R80
R81

R85

R83
R39

R90
R91
R98
R99
Vol

Vo2
Vo3
Vo4
V05
V0o

WOl
thru
W05

PAKT
NG.

040123
000203
403294
000242

403294
000335
000300
000333
000203

00552
000132
040092
000203
020571

600120
040028

000512

020571

000302
000302

001745
000302
001737
001737
920506

9205006
9205086
9205006
920506
920506

600245

DES
RES  VARI 1
RES  CARBON 20
BRIDGE ELEMENT
RES  CARBON 2.4
BRIDGE ELEMENT
RES  CARBON 3.3
RES  CARBON 30
RES - CARBON 33
RES  CARBON 20
RES WW  3.9976
RES  CARBON 1.3
RES  VARI 20
RES  CARBON 20
RES WW MATCH SET
RES  CARBON 12
RES  VARI 100
RES  CARBON 5.1
RES WW MATCH SET
RES  CARBON 3
RES  CARBON 3
RES  CARBON 56
RES  CARBON 3
RES  FSV
RES  FSV
TUBE DISPLAY
TUBE DISPLAY
TUBE DISPLAY
TUBE DISPLAY
TUBE DISPLAY
TUBE DISPLAY
JUMPER

XX XX

OHM
CHM

12PN 0
58 1/4
58 1/4
5% 1/4
5% 1/4
58 1/4
5% 1/4

«05% 1/4
58 1/4
58 1/4
58 1/4
58 1/4
52 1/4
58 1/4
5% 172
5% 1/4
58 1/4
58 1/4

I x

Xx

X x

L O o o o

BECKMAN 62PRIK
OHMITE RCO7GF2034
DANA 403294
GHMITE RCO7TGF2424
DANA 403294
OHMITE RCO7GF3354
OHMITE RCO7GF3004
OHMITE RCO7GF3334
OHMITE RCUTGF2034
JORDAN J1iz2
OHMITE RCO7GF1324
SPECTRQO 50-3-1-203
OHMITE RCO7GF2034
DANA 020571
OHMITE RCO7GFl1204
SPECTROL 51-3-11-101
OHMITE RCO7GF5124
DANA 020571
CHMITE RCO7TGF302J
OHMITE RCO7GF302J
OHMITE RC20GF5634
OHMITE RCO7GF3024
DANA 001737
DANA 001737
AMPEREX ZM1000
AMPEREX ZM1000
AMPEREX ZM1000
AMPEREX ZM1000
AMPEREX ZM1000
AMPEREX ZM1000
GETT IG L-2007-1
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ASSEMBLY 403446 - Model 5330/5370

REF, PART
DES1G. NO.
YOl 520301 CRYSTAL

PARTS LIST

DESCRIPTIGN

1MHZ

DANA
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PARTS LIST
L ASSEMBLY 403543 — Model 5330/5370 Series
REF PART
L DES NO. DESCRIPTION
co1 120007 CAP MYLAR 22MFD 600V  20% ELEC. CUBE 210B1F224
FO1 920259  FUSE .5 AMP
303 600619 CONN  RECEPTACLE AC POWER SWITCHCRAFT  EAC-301
g J04 600379  RECEPTACLE 1625-3R MOLEX 1625-3R
113 600411 CONN 8 PIN
L TO1 300037 TRANSFORMER AZTEC 10043
!
—
45 <
>
e 99 775
=y 29 §5 49 °

i
L
L
i

[

R Em e
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PARTS LIST

ASSEMBLY 403081 - Model 5330/5370

REF.,
UESIG.

CRO1
CRO2
CRO3
CRO4
CRrROS

CRU6
CRQO7
CRUB
CRO9
CrR10

CRr1l
CR1l¢
CrR13
Cue
co3

Co4
Cos
Co6
Lo/s
cos

co9
ClLo
Cll
Cl2
CLl3

Cls
Cl5
Clo
(W
Cls

Cl9
Qol
Q02
€03
Q04

05

PART
NUe

216004
210004
210004
210004
210004

210004
210014
210014
<lu0l4
<10014

221177
240035
220035
121084
121086

120072
110067
110107
110065
110ve67

L20003
120003
L10v66
110070
100017

110043
110043
1011174
101174
110077

120018
200043
200035
200030
200035

200052

DIODE
DIUDE
CIGLE
DIGDe
DICDE

OIODE
DICDE
DIUDE
DIOODE
UIGDE

D1GDE
UI0DE
DIODE
cap
LAP

CAP
CAP
CAP
CAP
CAP

cap
CAP
CAP
CAP
CAP

CAP
CAP
CAP
CAP
CAP

CAP

TRANS
TRANS
TRANS
TRANS

TRANS

DESCRIPTION

SILICO

SILICO

SILICO

SILICO

SILICU

SILICO

SILICG

SILICO

SILICO

SILICO

SILICO ZENER
ZENER

ZENER

MYL AR .01
MYLAR .01
MYL AR .01
ELECT 2000
ELECT 4000
ELECT 20
ELECT 2000
MYLAR ol
MYLAR o1
ELECT 15
ELECT 2L
CERAM .01
ELECT 25
ELECT 25
CERAM .001
CERAM .001
ELECT 1000
MYLAR e &7
SILICO NPN
SILICO NPN
SILICO NPN
SILICO NPN
SILICO PNP

SD4
SD4
SD4
SD4
SD4

SD«
023
023
023
023

INS

INS
MFD
MFD

MFD
MFD
MFD
MFD
MFD

MFD
MFD
MFD
MFD
MFD

MFD
MFD
MFD
MFD
MFD

668
668
100
100

600
35
15

350
35

100
100
200

6
200

25
25
500
500
15

v
v

CCcCc< < << < <<

<< << <

MFD 100 V

2N3565

01
40
0l

Co

4
250
4

9

174 w

102
10%

102
20%

20%
202

102
102
20%
102
102

20%
20%
10%
10%

10%

DIODES 1IN
DIODES IN
DIGDES IN
DIODES IN
DICDES IN

DIODES 1IN
DANA
DANA
DANA
DANA

MOTOROL
MOTOROLA
MOTOROLA

CDE

CDE

CDE
DUCATI
DUCATI
DUCATI
DUCATI

CDE

CDE
DUCATI
KEMET
SPRAGUE

DUCATI
DUCATI
AEROVOX
AERGVGX
AMPEREX

CDE
FAIRCHI
DANA
RCA
DANA

DANA

SD4
SD4
SD4
SD4
SD&

SDé

210014
210014
210014
210014

A M.2.4A25

ING66B

INS6683
AMFL1S1
WMF1S1

WMF651
2000-35
40000x1512-10
20-350
2000-35

mMFIP1

WMFIP1
15-200
K22wWoK
TH-S10

25-25
25-25
SCD3X5F
SCD3X5F
C437PR/ELO00D

. WMF1P47
LD 2N3565
200035
40250
200035

200052
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ASSEMBLY 403081

REF.
DES1G.

RO1
ROZ
RO3
RO&

RO5
RO6
RO7
RU3
RUS

R10
R11
R12
R13

PART
NU .

000224
030014
000472
000101

000102
000102
000202
040063
600511

000151
000151
030007
030007

PARTS LIST

- Model 5330/5370

RES
RES
RES
- RES

RES
RES
RES
RES
RES

RES
RES
RES
RES

CARBON
CARBON
CARBON
CARBON

CARBON -

CARBON
CARBON
VARI

CARBON

CARBON
CARBON
CARBON
CARBON

E-S

220
220
4.7
100

N

510

150
150
150
150

CR EPT 1 O
K 58 1/4
K 5% 1
K 52 1/4
OHM 5% 1/4
K 5% 1/4
K 58 1/4
K 5% 1/4
OHM 10 1.5
OHM 5% 1/4
OHM 58 1/4
OHM 5% 1/4
OHM 5% 3
CHM 5% 3

4

T Exx TXELTx

TX ¥ x

OHMITE
OHMITE

OHMITE

OHMITE

OHMITE
OHMITE
OHMITE
CTsS

OHMITE

OHMITE

OHMITE
OHMITE
OHMITE

RCO7GF224J
RC32GF224J4

RCO7GF&472J

RCO7TGF1014

RCO7G6F1024
RCO7GF102J4
RCO7GF2024
ii0

RCO7GF5114

RCO7GF1514
RCOTGF151J4
4396
4396
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PARTS LIST

ASSEMBLY 403225 — Model 5330/5370 Series

REF PART

DES NO. DESCRIPTION

Cco2 121088  CAP MYLAR .01 MFD 100V 10% CDE

Co3 121088  CAP MYLAR .01 MFD 100V 10% CDE

co4 120072 CAP MYLAR .01 MFD 600V 10% CDE

Cos 110067 CAP ELECT 2000 MFD 35V 20% DUCATI

Co6 110107 CAP ELECT 4000 MFD 15V DUCATI

Cco7 110065  CAP ELECT 20MFD 350V 20% DUCATI

cos8 110067  CAP ELECT 2000 MFD 35V 20% DUCATI

Co9 120003  CAP MYLAR .IMFD 100V 10% CDE

C10 120003  CAP MYLAR .1MFD 100V 10% CDE

Cl11 110066  CAP ELECT ISMFD 200V 20% DUCATI

C12 110070  CAP ELECT 22 MFD 6V 10% KEMET

Cl3 100017  CAP CERAM .01 MFD 200V 10% SPRAGUE
Cl4 110043  CAP ELECT 25 MFD 25V 20% DUCATI

C15 110043  CAP ELECT 25 MFD 25V 20% DUCATI

Cl16 101174  CAP CERAM .00l MFD S00V 10% AEROVOX
C17 101174  CAP CERAM .001 MFD 500V 10% AEROVOX
C18 110077  CAP ELECT 1000 MFD 15V AMPEREX
C19 120019  CAP MYLAR 47MFD 100V 10% CDE

CRO1 210004  DIODE SILICO SD4 DIODES, INC.
CRO2 210004  DIODE SILICO SD4 DIODES, INC.
CRO3 210004 DIODE SILICO SD4 DIODES, INC.
CRO4 210004  DIODE SILICO SD4 DIODES, INC.
CROS 210004 DIODE SILICO SD4 DIODES, INC.
CRO6 210004  DIODE SILICO SD4 DIODES, INC.
CRO7 210014  DIODE SILICO 023 DANA

CRO8 210014  DIODE SILICO 023 DANA

CRO9 210014  DIODE SILICO 023 DANA

CR10 210014  DIODE SILICO 023 DANA

CR11 221177  DIODE SILICO  ZENER 1/4W  MOTOROLA
CR12 220035 DIODE  ZENER IN966B MOTOROLA
CR13 220035 DIODE  ZENER IN966B MOTOROLA
Q01 200043  TRANS  SILICO  NPN 2N3565 FAIRCHILD
Q02 200035  TRANS  SILICO  NPN 014 DANA

Qo3 200030  TRANS  SILICO  NPN 40250 RCA

Qo4 200035 TRANS  SILICO  NPN 014 DANA

Page 1 of 2

WMF1S1
WMF1S1
WMF651
2000-35
4000DX1512-10

20-350
2000-35
WMF1P1
WMF1P1
15-200

K22WeK
TH-S10

25-25

25-25

SCD3XS5F

SCD3XS5F
C437PR/E1000
WMF1P47

SD4

SD4

SD4
SD4
SD4
SD4
210014

210014
210014
210014
M.2.4A25
IN966B

IN966B
2N3565
200035
40250
200035



PARTS LIST

ASSEMBLY 403225 — Model 5330/5370 Series

REF
DES

Qo5
RO1

RO2
RO3
RO

PART
NO.

200052
000224
030014

- 000472

000101

000102
000102

000511

000151
000151
030007
030007

DESCRIPTION

TRANS SILICO PNP 009
RES - CARBON 220K

RES CARBON 220K

RES CARBON 47K

RES CARBON 100 OHM

RES CARBON 1K

RES CARBON 1K

RES CARBON 2K

RES VARI 500 OHM

RES CARBON 510 0HM

RES CARBON 150 OHM

RES CARBON 150 OHM

RES CARBON 150 OHM

RES CARBON 150 OHM

5%
5%
5%
5%

5%
5%
5%
10%
5%

5%
5%
5%
5%

1/4W
1w

1/4W
1/4W

1/4W
1/4W
1/4W
1.5W
1/4W

1/4W
1/4W
3W
3W

DANA

OHMITE
OHMITE
OHMITE
OHMITE

OHMITE
OHMITE
OHMITE
CTS

OHMITE

OHMITE
OHMITE
OHMITE
OHMITE

Page 2 of 2

200052

RC07GF224)
RC32GF224)
RCO7GF472)
RCO7GF101J

RC0O7GF102J
RC07GF102J
RC07GF202J
110

RCO7GF511J

RCO7GF151J
RCO7GF151J
4396
4396



PARTS LIST

ASSEMBLY 403466 - Model 5330/5370

REF PART

DESIG. NU e DESCR

CrOl 211083 DICDE SILICC 018

CrO2 211083 DIODE SILICO 018

CrO3 220031 DIODE SILICO ZENER 1/4M3.3A75
CRO« 211083 DIODE SILICO 018

C~05 211083 DIUVDE siItIco 018

Cul 110071 CAP ELECY -1 MFD 35 vV
Co2 110070 cap ELECT 22 MFD 6V
Cco3 110071 cap ELECT 1 MFD 35 vV
CO4 10112 CAP CERAM 47 PFD 500 V
Co5 100017 CAP CERAM .01 MFD 200 V
Coeo 100017 CAP CERAM .01 MFD 200 V
MO 1 2300<4 INTEGRATED CIRCUIT MC893P
MO2 230019 INTEGRATED CIRCUIT MC824P

MO 3 2300061 INTEGRATED CIRCUIT

MU4 230061 INTEGRATED CIRCUIT

RO1 00020¢ KES CARBON 2 K 5%
RuU2 000362 RES CARBON 3,6 K 52
RG3 000202 RES CARBON 2 K 5%
RO4& 000102 RES CARBUN 1 K 5%
K05 000241 RES CARBON 240 COHM 5%
RO6 00062 RES CARBON 5.6 K 52
RO7 Co0562 RES CARBON 5.6 K 5%
Rug 0G0331 RES CARBON 330 QHM 5%

I PTTI OGN

10%
102
10%
102
10%

102

1/74
174
1/4
174
174

1/4
174
174

¥ ¥ ¥ ¥ x

X x

CANA
DANA
MOTOROLA
DANA
DANA

KEMET
KEMET
KEMET

AERUVOX

SPRAGUE

SPRAGUE
MOTCOROLA
MOTOROLA

MOTOROLA
MOTOROLA

GHMITE
CHMITE
OHMITE
CHRITE
OHMITE

GHMITE
GHMITE
UHMITE

211083
211083

1/4M3.3A25

211083
211083

K1W35K
K22W6K
K1W35K

TCD-N750

TH-S10

TH-S10
MC833pP
MCB24P
MCS818P
MCS9818P

RCO7GF2024
RCOTGF3621
RCO7GF2024
RCOTGFl1024
RCUTGF2410

RCO7TG6F5862)
RCO7TGF562J
RCO76F331J
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