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Saection 1-DM 501

OPERATING
INSTRUCTIONS

INTRODUCTION

Instrument Description

The DM 501 Digital Multimeter measures DC and AC
voltage and current, resistance and temperature, The AC
functions respond to average values, and display RMS
values. A single front-panel control sefects all functions and
ranges. A push button selects front pane! input or rear
interface connector input. Temperature measurements are
made using a TEKTRONIX P6058 Probe (Part No.
010-0260-00) or other suitable sensing devices. Option 1
instruments are shippad without the PB058 probe. Front-
panel pin jacks provide external temperature readout,
independent of the function being displayed. An internal
switch selects degrees calibration in either Centigrade or
Fahrenheit. Option 2 instruments delete the temperature
measuring capability.

The readout is a 4 1/2.digit stored display using seven-
segment LEDs. The decimal point is automatically posi-
tioned by the RANGE/FUNCTION swiich and leading
zeros (those to the left of the decimal point or most
significant digit) are blanked. Polarity indication is auto-

Barriar

tatic. A blinking display indicates overrange. Serial BCD
output is available at the rear interface connector.

Installation and Ramoval

The DM 501 is calibrated and ready for use when
received. It operates in any compartment of a TM 500
Series Power Module. See the Power Module instruction
manual for line voltage requirements and Power Module
operation. Fig. 1-1 shows the DM 501 installation and

removal procedure,
CAUTION

Turn the Power Modufe off befare inserting the plug-
ins otherwise, damage may occur to the plug-in
circuitry, Check that the DM 501 is fully inserted in
the Power Module. Pulf the PWR switch on the
Power Module, One or more characters in the LED
dispiay should now be visible.

Fig. 1-1. DM 501 Installation and Removal.

REV, C, MAR, 1975
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Operating instructions—DM 501

The Controls, Connectors and Adjustments foldout page
in Section 3 gives a complete description of the front panel.
Rotate the RANGE/FUNCTION switch from the
2000 DC mA position te the 2DCmA position. The
decimal point must be visible in the right-hand character,

and move one character left as the switch is rotated through
each step. No characters are visible to the left of the
decimal point, except the polarity sign. Go to the service
section of this manual if the above display cannot be
obtained.

OPERATING CONSIDERATIONS

Input Connections

Three binding posts provide measurement connections.
The HI and LO posts are normally used for all measure-
ments except temperature. Normal measurement conditions
will be with the LO terminal ungrounded. A connection
between the LO and GND post may be made to reference
the input against DM 501 chassis ground. Use caution, as
the LC terminal is then connected to earth ground through
the three-wire power cord, and false readings may be
obtained due to ground lcops.

If the INPUT button is pushed in, signal inputs are made
via the rear interface connector; if the button is out, signal
inputs are made via the front panel.

Functions Available at Rear Connector

HI, LO, GRCUND, TEMP OUT and BCD connections
are available at the rear interface connector. Fig, 1-2 gives
interface connector pin assignments. BCD (binary coded

decimal) outputs are serialized by digit in an 2-4-2-1 code.
The DM 501 has a slot between pins 17 and 8. A barrier in
the corresponding position of the Power Module jack allows
only compatible plug-ins to be used in that compartment.
This protects the plug-in, should specialized connections be
made to that compartment. Consult the Building A System
section of the Power Module manual for further
infarmation.

Sine-Wave Response

The DM B01 responds to the average value of a
sinusoidal current or voltage. The readout indicates the
equivalent RMS value. The effective or RMS value of a sine
wave is 0.707 times the peak voltage or current, The
average value {equivalent DC output of a full wave rectifier)
is 0.636 of the peak value. The scale factor of the DM 501
is 0.636/0.707 or 0.9. Multiply the DM 501 readout by 0.9
1o obtain the average value of a sinusoidal input voltage or
current,

|

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACT CONTACT FUNCTION
HI INPUT 208 Je—— 288 LO INPUT
DECIMAL PDINT 7 ]
10mA SINK, OPEN COLLECTOR- pe—— 268 $CAN GLOCK, 1 TTL LOAD
p——— 261, LEAST SIGNIFICANT DMGIT, 1 TTL LOAD
GROUND 248 - pery TEMP QUT
| 2 |
| )
BCD QUTPUT, SERIAL BY DIGET, 218 1!
2 TTL LOADS EACH 208 ———>4 e 204 N ]— BCD QUTPUT. SERIAL BY DIGIT,
DATA TRANSFER, 1 TTL LOAD 198 ——»4 194 1 2 TTL LOADS EACH
1
ONE OUTPUT, 10 TTL LOADS 158 ———=8
- POLARITY, 6 TTL LOADS s —— =
_
|
y ¥

L 1

Fig. 1-2. Input-Output assignments, and fanout capabilities, for plug-in rear interface connector contacts.

REVY. B, OCT. 1974




Temperature Maasurements

Connect the PBO58 (or other sensing device) 10 the
connector marked TEMP PROBE. Use care to align the
connectar pins properly. Two front-panel pin jacks labeled

Opearating Instructions—DM 501

TEMP QUT provide continuous output at 10 mV per
degree, into loads 22 k&1, for input to external recorders or
other readout devices. Select calibration in °F or °C
with switch 5125 shown on the Controls, Connectors and
Adjustments foldout page.

MAKING MEASUREMENTS

With the DM 501 properly installed in the Power
Module, allow twenty minutes warmup time for operation
10 specified accuracy. When the value of the quantity being
measured i5 unknown, select the highest range first.
Decrease the range setting until the display blinks indicating
over-range. Increase the range switch to the next higher
position. This method obtains maximum resolution.
Resclution of the DM 501 is 0.005% of full scale setting,
except temperature, which is 0.1°. Do not exceed the
maximum voltage ratings. With the RANGE/FUNCTION
switch in the 1 K DC VOLTS or 600 AC VOLTS positions,
internal damage may result before overrange is indicated.

DC Voltage Measurements

Select an appropriate full range DC voltage position on
the RANGE/FUNCTION switch. Apply the voltage ta be
measured to the INPUT binding posts. Observe the maxi-
mum voltage ratings as indicated on the front panel, The
readout displays a + if the HI input is positive with respect
to the LO input. A — is displayed if the LO input is more
positive. With the input shorted, the display reads zero, 11

_ count.

DG Current Measurements

Select an appropriate full scale DC mA position on the
RANGE/FUNCTION switch. Apply the DC current to be
measured to the INPUT binding posts. A current lelectron
flow) into the LO connector and out of the HI connector
indicates + on the display. For opposite current flow, a —
will be displayed.

AC Voltage, Current, and Rasistance Measurements

Select an appropriate full scale AC VOLTS, AC mA,
or OHMS position on the RANGE/FUNCTION switch.
Connect the unknown voltage, current, or resistance to the
INPUT binding posts,

Temperature Measurements

With the PB058 Probe connected to the front panel
connector labeled TEMP PROBE, set the RANGE/
FUNCTION switch to the TEMP position. Apply the prohe

®

sensor tip to the device being measured. For optimum
temperature transfer, coat the surface of the device being
measured with silicon grease and apply the probe tip
squarely to the surface, Allow sufficient time for the probe
tip t0 stabilize before taking a reading. The time required
depends upon several factors. Generally, when the tip is
first applied to the device under test, the readings change
rapidly. As the probe tip temperature approaches the
temperature of the device under test, the readings change
Less rapidly, and finally stabilize. The readings are in °C or

F, depending on the position of the internal $125. See
the P6OS8 Probe manual for more information on tempera-
ture measurements and probe use,

Using a Transistor as a Temperature-Sensing Device

Certain NPN transistors such as a 2N2484 can be used as
separate sensors in place of the probe with little or no
selection of the transistor. Connect the temperature-sensing
transistor to the DM 501 through the TEMP PROSBE
connector as shown in Fig. 1-3. Accuracy without recalibra-
tion of the DM 501 is within +58°C for measurements from
—56°C to 125°C. If the measurement to be made requires
greater accuracy, check the calibration of the DM 501,
Place the sensing device in an environment having a known
ambient temperature. Use any difference between the
known temperature and the DMB501 readout as a
correction factor throughout the entire measurement range.

Connector
Connector shell shall
\ {rear view)
Sensing
Transistor
{2N2484)
o 2]

Connactor {rear view)
TEKTRONIX Part Number
131-0778-00

Fig. 1-3. Schematic diagram of temperature-sensing transistor
connacted to probe connector.
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Operating Instructions—DM 501

Using the P6058 as a Voltage Measuring Probe

The PB0O58 probe can be used as a 1X voltage measuring
probe. See the probe instruction manual for required
accessories and probe use. Internal connections must be
made in the DM 501 as shown in Fig. 1-4. When the INPUT
button is in, the PB0S8 is connected to the DM 501 input
for voltage measurements. Connect the probe ground strap
to the circuit common and the probe tip to the voltage
being measured.

To make these connections, unsolder the white-with-red
striped wire and the white-with-brown striped wire from
the holes in the circuit board in the iliustration. Tape the
endsof these wires. Cut and strip two wires about 1.5 inches
in length, Connect these wires as shown in the illustration.

¥hite with red siripe. Remove
and cut off or @mpe,

Temp Probe
- connector

White with brown
#tripe. Remove and ="
cut off or tape.

Fig. 1-4. Rear view of TEMP PROBE Connector showing connec-
tions necessary to use the PGOSE prohe as a voltage probe.

SPECIFICATIONS

Performance Conditions

The electrical characteristics are wvalid only if the
DM 501 is calibrated at an ambient temperature between
+20°C and +30°C, and opsrated between +15°C and
+35°C, unless otherwise noted.

DCVOLTMETER ...t - .o

RANGES:
2v,20v,200v, 1000y, 110 [H0i1 /8981

joe ) jagaq 798!
ACCURACY: jv0ey  looj qaa

*0.1% of reading, £2 counts.

COMMON MODE REJECTION:
=100 dB at DC, 80 dB at 60 Hz with { k§2 unbalance.

NORMAL MODE REJECTION:
230 dB at 60 Hz increasing 20 dB per decade.

STEP RESPONSE TIME:
<1s.

INPUT RESISTANCE:
10 ML2,

14

WY )40 1,898

AC VOLTMETER

RANGES:
2V,20V,200V, 500 V.

ACCURACY:

+0.7% of reading, 32 counts, 40 Hz to 10 kH2.
+1.2% of reading, £2 counts, 20 Hz to 20 kHz.
Usable to 100 kHz. Typically <5% down between 0.4 V
and 500 V at 100 kHz,
RESPONSE TIME:

<10s.

INPUT IMPEDANCE:
10 ME2 paralleled by <70 pF.

OHMMETER

RANGES:
2 k€1, 20 k€Y, 200 kE2, 2 MY, 20 MQ2.

ACCURACY:

2 kE2 thru 2 M£2 Range, +0.3%, 12 counts,
20 M£2 Range, 0.5% 2 counts.

REV. B, MAR, 1378
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MEASUREMENT CURRENT:
2V
Range Setting
RESPONSE TIME:
2 k&2, 20 k2, 200 k&2, 2 MET Ranges, <1 s.

20 MS2 Range, <5 5.
DC AMMETER

RANGES:
2 mA, 20 mA, 200 mA, 2000 mA.

ACCURACY:
#0,2% of reading, ¥10 counts.

RESPONSE TIME:
<1s.

INPUT IMPEDANCE:

0.2v

Range Setting 10.142.

AC AMMETER

RANGES:
2 mA, 20 mA, 200 mA, 2000 mA.

ACCURACY:

+0.6% of reading, 12 counts, 40 Hz to 1 kHz.
10.6% of reading, £10 counts, 1 kHz to 10 kHz.

RESPONSE TIME:
<10s.

INPUT IMPEDANCE:

0.2V
Range Setting 0142,
THERMOMETER
RANGES:

¥

—55°C 10 +160°C or —67°F to +302°F

REV.C, APR. 1977

Operating Instructions—0OM 501

ACCURACY:

{With P6058 probe) —55°C (—67"F) to +125°C
(257°F), £1.6°C (2.7°F).  +125°C {267°F) to
+160°C (302°F), £2.5°C (4.5°F).

ENVIRONMENTAL CHARACTERISTICS

TEMPERATURE:

Operating: +15°C to +35°C.
Non-operating: —40°C to +75°C.

‘POWE R CONSUMPTION:

12 Watts.

PHYSICAL CHARACTERISTICS

LENGTH:
11.69 inches {29.693 cm)

WIDTH:
2642 inches {6.711 cm)

HEIGHT:
4.970 inches {12.624 cm)

WEIGHT:
1.88 pounds {0.85 kg)

REPACKAGING FOR SHIPMENT

If the Tektronix instrumeant is to be shipped to a Tektronix
Service Center for service or repair, attach a tag showing:
owner {with address) and the name of an individual at your
firm that ecan be contacted, complete instrumeant serial
number and a description of the service required.

Save and re-use the package in which your instrument was
shipped. If the original packaging is unfit for use or not
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a earton of
corrugated cardboard of the correct carton strength and
having inside dimensions of no less than six inches more
than the instrument dimensions, Cushion the instrument
by tightly packing three inches of dunnage or urethane
foam between carton and instrument, on all sides. Seal
carton with shipping tape or industrigl stapler.

The carton test strength for your instrument is 200 pounds.
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Introduction

The DM 807 is basically an analog-to-digital converter
with the logic, display devices, and power supplies
necessary to display in numerical form the value of a DC
voltage. The analog-to-digital converter operates on the
modified dual slope principle. Current is measured by
passing the unknown through a known resistance and
measuring the resultant voltage drop. Resistance is
measured by passing a constant current through a divider
comprised of a known and unknown resistance in series,
and measuring the voltage drop across the unknown
resistance. Temperature is measured by obtaining a DC
voltage proportional to the temperature and applying it to
the integrator input. AC voltages and currents are passed
through a rectifier and then to the integrator input. Refer
to the Block Diagram in the foldout pages for an overall
view of the DM B01 operation. The following circuit
description should be used with the schematics, All togic
levels are TTL compatible.

Section 2—-DM 501

- THEORY
OF OPERATION

Attenuator and Input Switching

The H! and LO binding posts are connected across the
appropriate sections of R10, serving as a voltage and
current divider. C42, C45, C48, and their associated fixed
capacitors are compensating capacitors switched across R10
in the AC voltage mode. C40, in series with the Hl input, is
the AC coupling capacitor in the AC voltage mode.

Fuse F12 is in series with the unknown resistance and
the econstant current source. It protects the current source
from application of destructive voltages when the
RANGE/FUNCTION switch is in the OHMS pasition. When
the voltage across the current sampling resistors {portions
of R10 and R12) reaches approximately 0.6 V, diodes
CR11 and CR12 conduct. This causes sufficient current
through fuse F10 to open the circuit, thus protecting the
resistors. See Fig. 2-1.

Opan In Al Current Modes
Cloaed In All Voltage Modes

<

Qeo
& Q62

Follawer

R10

Lo

Fig. 2-1, Simplified disgram of AC and DC voltage and current inputs 10 the intagrator.
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Theory of Operation—DM 501

Current Amplifier

U30B is an operational amplifier with negative AC
feedback, producing 10X gain. It is used in all AC and DG
current modes. A full scale display readout requires 0.2 V
into U30B, developed across the current sampling resistors,
for 2.0 V into the integrator input. RS0 adjusts for input
offset in U30B, With the HI and LO binding posts shorted,
and the RANGE/FUNCTION switch in the DC mA
position, pin 7 of U308B is at 0 V when AR50 is properly
adjusted.

AC Converter

In the AC measurement modes, the AC signal is applied
to FET Q60. CRB0 protects 060 from negative overvoltage.
CRB1 protects QB0 from overvoltage in the positive
direction. Q62, connected from the source to the drain of
Q60, provides positive feedback, The positive feedback
serves as a bootstrap to improve the frequency response.

The output of 060 is fed to the negative input of U70,
an operational amplifier. R72, C73, and R73 provide
negative DC feedback for stabilizing purposes. The gain of
U770 is extremely high until CR72 and CR73 conduct and
provide feedback, thus enabling rectification of extremely
small signals. The positive half cyele is applied through
CR73 to the filter network. The DC voltage from the filter
output is switched to the integrator input in the AC
measurernent modes. Although a half-wave rectifier re-
sponds to the average value of a sine wave, the gain of U70
is set by R70 to produce an output equivalent to the RMS
value of a sine-wave input.

Ohms Converter

Q20 and U30A, form an operational amplifier. Q35 and
038 are constant current sources. The known resistance
{appropriate values of R10} is connected across the source,
from the output of U30A to R20. The unknown resistance
is connected from RZ0 to ground. 0204, U30A, and Q38
maintain one volt across R10, which is set at a value equal
to one half the full scale measurement value shown on the
RANGE/FUNCTION switch. When the unknown resistance
changes, the voltage at the gate of Q20 changes. This varies
the output voltage at U30DA, and across the known
resistance R10, until the voltage across R10Q is again one
volt and the current is constant, Since the current stays
constant, a change in the unknown resistance causes the
voltage across the unknown resistance to vary. This voltage
change is connected to the integrator input. CR20 and
CR21 are protective diodes. B35 sets the constant current
value. Q35 and Q38 base voltages are set by R38 and Q36.
Q36 provides temperature compensation for the base
voltage. See Fig. 2-2,

intagrator

The analog to digital converter in the DM 501 operates
on the modified dual slope principte. Dual siope integration
provides accuracy independent of supply voltage changes,
component changes, and line voltage effects. Modified
means the measured voltage is applied at all times and not
switched off during capacitor discharge. A current directly
retated 1o the unknown voltage is applied to a capacitor,
causing a ramp. At a given time during the ramp, the
capacitor is discharged by a known current of opposite

.

$ R10

F12 Q20A
Hi
' U30A
Unknown
Rasistance
CONSTANT CURRENT SOURCE
035
+ Lo 12V < To Integrator

Fig-. 2.2, Simpified diagram of Ohms Converter,

-
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polarity, and four times greater than the maximum possible
unknown current, At the time the discharge current is
applied, a counter starts. When the integrated waveform
reaches zero volts, the number in the counter is stored, The
accumulated counts are displayed as the value of the voltage
being measured; a higher voltage means a longer time to
zero ¢rossing, thus a higher count, Since the same system
power supply, time base, components and line voliage
effects are present during integration of the known and
unknown currents, their effects are not extremely critical,

A DC voltage proportional to the quantity being
measured is applied to R140. CR142 and CR145 are
protective diodes. R148 and C148 form a low pass filter,
This DC voltage, if positive, causes the output of U170 to
go positive. A positive step is coupled through C170 to the
gate of Q154B which immediately assumes the DC level at

40 k Clock

40 k Clock

40 k Clock
Pulses Pulses I Pulses Pulses
|

Theory of Operation—DM 501

the gate of Q154A. Charge current for C170, supplied
through R198 and R199, causes the gate of O154B to go
negative, This creates a higher voltage at the output of
U170. The cycle is repeated, forming a smooth ramp at the
output of U170. Q152 forms a constant current source, and
R155 adjusts for circuit unbalance. The base of Q150
follows the sources of Q154A and Q154B and, through
VR 150, ensures a consiant voltage from source to drain of
Q1564 irrespective of its gate voltages. Q160 is a constant
current source for the drains of Q154

Discharge Current Sources

After every 80,000 clock pulses, a positive pulse appears
at the base of Q250Q. This is called the Full pulse. See
Fig. 2-3. Q250 inverts this pulse and applies it to pin 4 of
latch U238A. Pin 5 goes high and pin 6 {ow. If the ramp

40 k Clock

Collector of |
0250

| Q1 l Ots

, 015 | 01s

Full Pulse

U3108, pin 9 — |

U310B, pin 5

—
- |

Ui.pint8 — —— ——

U23BA, pin 1 r

U23BA, pin 6 | |

Collector of

Qa3ls ¥
Latch Pulse

|

U170, pin & \////\////\
ov

Positive
Integrator Collect

Input ecLor

of Q320 —r r : Y
oV
(U170, pin 6 \

Negative
Integrator

fnput Collector

of (320
ov

U315A4,pin 5 4{_—'

U3154, pin 4 — '

U318A, pin 1 7

Il

Fig. 2-3. Timing Diagram,

REV. B, APR. 1977
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Theory of Operation—DM 501

from the integrator is positive, the output of 175 is low.
This low is applied to the AND gates U220C and U230A.
The output of U220C goes high, turning on Q185. This
action turns Q180B on, which supplies discharge current
for C170. The discharge current amplitude is set at four
times the full scale unknown current. As the ramp passes
through zero, the output of U175 goes high, turning off the
discharge current. |f the ramp increases in the negative
direction, the logic of U23BA, U230A and U175 places two
lows at the input of U230A, and Q200A supplies the
discharge current. R182 and R202 set the proper value of
discharge current. VR180, VR200, Q180, and Q200 pro-
vide temperature compensation and act as constant current
sources for the discharge currents. ’

Zero Crossing Detector

After C170 (at the output of U170) is discharged and
passes through zerg, the output of U175 goes high. This
positive pulse is differentiated by €224 and R224, and
applied to U230B, an OR gate. Pin & and 6 of U230B are
already high. The same pulse is inverted by U220B,
differentiated by €220 and R220 and applied to the other
input of U230B. With a low on either input, U230B's
gutput goes high, U220A inverts that pulse and applies it to
pin 1 of U235A. Pin & goes low, pin 8 goes high and both
current discharges are turned off. Latch U23BA disables the
discharge current sources. The positive pulse at pin 6 of
U235A is inverted by Q245 and applied to U330 as the
Latch pulse. This Latch pulse effectively holds the number
of counts in U330 that accumulate after the Full pulse
arrives at the base of Q280. This count represents the value
of the quantity being measured.

Integrator Offset Current

A slight offset current is always applied through R198
and R199 to charge capacitor C170. If no offset current
was applied, the output of U170 would float around zero
when the quantity being measured is zero, and U175 would
operate in a random manner, giving false displays.

The offset current causes a ramp equal to 10 counts at
the same polarity as the last voltage measured. If a voltage
measured is less than ten counts, and opposite in polarity to
the offset current ramp, oneshot multivibrator U238
prevents the Latch pulse from reaching U330 for one
integration, I the zero crossing takes place within ten
counts of the Full pulse, U238 also causes the polarity of
the offset current to shift in the direction of the applied
voltage. See Fig. 2-4. The Full pulse arrives at pin 3 of
U238, causing pin 1 to go low for 10 counts. Pin B goes
high, disabling Q245 and preventing the Latch pulse from
passing to U330. The 10 count delay is caused by R238 and
C238.

Assume the offset current causes a ramp of 10 count
duration in the positive direction and a voltage equal 1o §
counts in the negative direction is being measured. For the
first cycle, the positive discharge current is turned on and
zero crossing takes place 5 counts after the Full pulse.
Q245 is disabled for 1D counts and the Latch pulse to U330
is not transmitted. During this 10 count delay, pin 1 of
U238 is low. At zero crossing, pin 12 of U220D is also low.
Both lows cause a high at the output of U220D, an

I-(— 10 counts —)-'

Collector of Q260 —V

,—(—~10 counts —)-I 4
4 F Y

Full Puiss
1 I

Pin 1 U238 Pin 6 ..J l

1

/

] 1
1

~

| T =
4

Pin 6, U170 W f{
Pin 11, U235 I ] 'I, J}
Pin8 U2 —————— {( 1{

Fig, 2-4, Timing Dipgram showing change in offset current polarity with less than 1 mV applied to integrator input.
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edge-triggered flip flop. This high is fed to pin 11 of
U235B. The high causes pin 8 of U236B to change state.
The base of Q190 was high to provide a paositive offset
current. Q190's base now goes low, applying a negative
offset current. The next cycle is 5counts of measured
current and 10 counts of offset current in the same
polarity, U330 reads this correctly as a 5 count voltage,

Polarity Sensing

When U238 disables 0245 during the 10 count delay, a
differentiated 1 gs positive pulse is transmitted through
C230 to the inputs of UW230D and U230C. If the ramp is
positive, pin 6 of U220B is positive. Pins9 and 10 of
U230C are both positive, causing a low at its output, This
low causes U235B to go high at pin 8, pulling down the
collector of Q190 and causing the junction of R198 and
R199 to drop 1 mV below ground. The top end of R198 is
positive with respect 1o the bottom end. Current is added
1o €170, and the proper polarity offset is created. If the
output of the integrator is negative, pins 12 and 13 of
230D are high, causing pin 8§ of U235B to go low, The
junction of R198 and R199 is thus raised 1mV gbove
ground, causing an offset current in the negative direction.
A negative pulse {which occurs shortly after the Full pulse)
at the anode of CR240, a protective diode, indicates a
positive going ramp. No pulse indicates a negative geing
ramp.

Floating Power Supply

Q270 and Q275 provide regulated +12V and -12V
with the voltage set by VR270 and VR275. The entire
Integrator and the Control logic shown on Schematic 2, as
well as the Ohms Convertor, AC Convertor and Current
Amplifier, are isolated from the rest of the DM 501 to
permit elevation of the input to 1.5 kV maximum ahove
chassis ground. Transformer T290 couples a 40 kHz square
wave to full-wave bridge rectifiers with their associated
filter capacitors. U295 serves as a divide-by-ten counter.
(294 switches the 40 kHz output and drives 0290-Q292,
as a 40 kHz saturated amplifier, CR290 and CR292 are
protective diodes.

Counters and Display

T300 couples the Full pulse to the conirol logic, T315
the Latch pulse, and T320 the Polarity pulse. Diodes
CR310 and CR315 short the transformers to prevent the
collapsing field from inducing a pulse in the opposite
polasity. Y330, U325C, U325D, ©330, and L330 form a
400 kHz crystal-controlled woscillator that provides the
clock pulses. U330 contains five cascaded counters, four
divide-by-ten counters and one divide-by-four counter. Sae
Fig. 2-6. The counters are triggered by the positive tran-
sition of each clock pulse. These counters operate con-
tinuously, as long as power is applied 1o the instrument.
Since the integrator operates on an 80,000 pulse cycle,
LU310B acts as a divide-by-two flip flop which is driven by
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pin 16 of U330. U310B, pin 9 produces one negative-going
output for every two negative-going input transitions. The
square wave from U310B is differentiated by R310 and
€310, and results in a positive Full pulse to the integrator
logic. The negative-going Latch pulse is received at the
anode of CR315. A positive pulse at the base of 0315
causes a negative pulse at pin 1 of U31BA, and pin b goes
low. This low, connected to pin 2 of U330, transfers the
count to the five 4-bit latches in U330 at the next
positive-going clock pulse, W330% internal circuitry accepts
only one transfer pulse for 40,000 counts. Pin 8 of U3108,
connected to pin 4 of U31BA, allows pin 5 of U315A to go
low anytime during 40,000 counts after the Full pulse.
U318A then resets, and will not accept a Latch pulse for
the next 40,000 counts.

If the voltage being measured is positive, a negative
polarity pulse will occur shortly after the Latch pulse. The
base of 0320 goes positive and the collector negative. This
negative pulse is applied to pin 14 of U310A. Pin 1 of
U3190A is low because pin 16 of U330 is low, since a Full
pulse recently occurred. The negative pulse to pin 2and 14
of U310A puts a high on pin 13, connected to pin 12 of
U320B. Pin 11 of U320B goes high and pin 8 low. The low
is applied to the cathodes of the vertical bar in DS380, and
the polarity is indicated as positive. Switch $10-39 is closed
in the DC and TEMP pasitions of the RANGE/FUNCT!ION
switch, grounding the cathodes of the minus segments. The
ground {low) is inverted by U325A, causing a high on
pin 13 and placing the latch in operation. When the switch
is opened, pins 1 and 2 of U326A go positive through the
diodes of DS330, placing pin 13 low. This locks the plus
display cathode positive,

If the counters in U330 reach 8,999 the next pulse,
10,000, places a high on pin 2 on U320A. At the time of
the Latch pulse, a high occurs at pin 3 of U320A, causing
pin B to go low, turning on the 1 digit in DS370. The 1
digit remains on if pin 18 of U330 remains high at the time
of Latch pulse occurrence. |f the count placed in the
fatches of U330 exceeds 19,899, pin 9 goes high. Pin 4 of
U325B is high for 40,000 counts after the Full pulse. This
causes a low on pin 3 of U330, which blanks the entire
readout display. The display is blanked for 40,000 counts
(0.1 second), then unblanked for an equal time, indicating
over-range.

U390 converts the binary coded decimal information to
sever-segment information, which is applied to four of the
seven-segment display modules simultaneously. The anodes
of the display modules are elevated through anode drivers,
342, 0344, Q348, 03560, Q352, (364, Q368, and Q360.
Each display maodule is on for 250 us and off for one ms.
The sequence moves from the least significant digit to the
most significant digit in step with the changing BCD infor-
mation, so that each display module is turned on for the
appropriate digit. The timing is controlled internally in
U330.
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Fig. 2.5. Block diagram of U330 listing functional use in DM 501. Reprinted by permission of Fairchild Semiconductor.
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Switches S10-35 through $10-38 select leading zero
blanking and positioning of the decimal point. By connect-
ing the various decade outpuis, pins 8, 7, 17, and 22 of
U330 to the decimal point input, pin 12, leading zero
blanking occurs. The selected decade output is also con-
nected to the base of Q335, lowering the cathode that
represents the point, along with the decade output to the
correct display module. Q340 drives the decimal point
output located at the rear interface connector.

Temperature Measurement Circuitry

A 4 kHz pulse from U330 is applied to U315B, which
operates as a divide-by-two flip flop. Q90 and Q92 amplify
the square wave. When FET Q08 is off, the current to the
probe through R98 and R101 is approximately one-tenth
the on current. The change in base to emitter voltage of the
temperature sensing transistor in the probe is proportional
to the temperature of the junction when the collector
current is switched between two levels. The collector to
base voltage of the temperature sensing transistor in the
probe is held constant. When Q90 is off and Q92 is on, Q08
is off and the voltage at pin 2 of U100A goes negative. The
cutput of UT00A goes positive, reducing the temperature
variable base-emitter current of the sensing transistor until
pin 2 of UT00A is at ground. A positive-going square wave
results at the output of UID0A, with an amplitude
proportional to the temperature of the base-emitter
junction, Q106 is on and Q104 is off, due to the action of
Q90 and Q92. A DC voltage, whose amplitude is propor-
tional to temperature, occurs across G105, The opposite
accurs when Q90 and Q92 change state, with the exception
that Q104 turns on, shorting the negative voltage to
ground; and Q106 is off, preventing the discharge of C105.
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The DC voltage across C105 is applied to operational
amplifier UT00B. R115 adjusts the gain. Offset voltage in
U1006 is compensated for by R125. R128 and R130,
through $125, change offset and increase gain for °F
readout vs “C. The output of U100B at 10 mV/ is applied
to the front panel output pin jacks and passed through
divider R112 and R113 to the integrator input at 1 mv /.,

Power Supply

420 is a precision integrated circuit voltage regulator.
The output voltage is adjusted by R420 through a
comparator input at pin 5. The reference voltage is
obtained internally from U420 at pin 6 and through R419,
The output voltage is applied to the base of the series-pass
transistor, located in the main frame of the power module.
The 11.5 V supply passes current through the series pass
transistor to the current limit input at pin 2. The outputis
taken through R423. If the voltage drop across pins 2 and 3
exceeds 0.6 V, an internal transistor turns on and con-
duction of the series pass transistor is reduced. Pin 4 is the
other half of the input comparator, Frequency compen-
sation for smoothing is applied to pin 13. The =12V
supply is referenced to the +5 V supply through R432 and
CR432, If the —12 V goes positive, Q432 reduces con-
duction. Q438 increase conduction, which increases current
flow through the series pass transistor in the main frame,
Should the voltage across R444 increase to 0.6 V, due to
increased current flow, Q440 turns on, increasing current
flow through Q432 and limits the current through the series
pass transistor, C436 serves as a filter capacitor. The +12 V
is obtained from the +33.5 V through zener VR410 and is
smoothed by C410.
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

u Symbols and Reference Designators
Electrical components shown on the diagrams are in the following units unless noted otherwise:
Capacitors = Values one or greater are in picofarads {(pF}.
Values less than one are in microfarads (uF).
Resistors =  Qhms {§1}.
Graphic symbaols and class designation letters are based on ANSI Standard Y32.2-1975.
Logic symbology is based on ANSI ¥32.14-1973 in terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufacturer’s data.
The overline on a signal name indicates that the signal performs its intended function when it goes to the low state.
Abbreviations are based on ANS| Y1.1-1872,
Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are:
Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.

¥Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and
Electrical Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A Assambly, separable or rapairable H Hesl dissipating device (heat sink, S Switch ¢r contactor
{circuit board, st} heat radigtor, elc) T Tranglormer
AT Attenuator, fioed or variable HR Heaater TG Thermocoupla
B Motor HY Hybrid circuit TP Test point
BT Batiery J Connector, statlonary portion i} Assambly. inseparable or nan-repairable
c Capacitor, lixed or variabhy K Relay (integrated circull, st}
[l ] Cireuit braaker L Inductor, fixed or variable v Elactron tube
CR Diode, signal or rectifier M Mater VR Voltage regulatar (zener diods, etc.)
DL Dalay line P Conneclor, movable porticn w Wirestrap of cable
DS Indicating davica [lamp) [m] Transisior or silicon-conirciled ¥ Crysial
E Spark Gap, Ferrite bead reclifier Z Phase shifter
F Fusa R Resistor, lixad ar variabk
FL Filtar RT Thermisiar
Plug to E.C. Board
The following special symbaols may appear on the diagrams:
[Box] Identifies Panel
: Controls, Connectors and
Strap or Link r|i||5 BAL Indicators
Cam Switch 3
Closure Chart tizv .|>£ Modified Component—See
(Dot indicates " pu [R}5] Parts List{Depicted in grey,
switch closure) 20 eV [ wWie b | EOK or with grey outline)
50 -’V —> L_I/ Plug Index
SEL Value Selected 2 +1av |-
at Factory \ RI4
Refsr to Wavetorm
: - SEL _—
+l2V
' 1 +— e TPIZ TO
,L J DIAG Refer to Diagram Number
i l -
Test Voltage J13 3 PI3 J4 Coaxial Connector
)
Internal N
Screwdriver \ Shisiding
Adjustment Heat Sink
Decoupled or Filtered
RI1O Voltage
Assembly Number 100

AMPIL Etched Circuit Board

Board Name Qutlined in Black

@ VERTICAL AMPLIFIER >« andnumber
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tektronix, Inc. Fisld Cfice
or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they becorne avaitable. and to give you the benefil of the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts. lo include the follewing information in vour order: Part number. instrument
type or number, serial number, and modiication number if applicable,

If a part you have ordered has been replaced with a new or improved part, your local
Tektronix, ne. Field Office or representative will contactyeu concerning any change in part
number,

Change infarmation, if any, is located at the rear of this manual.

SPECIAL NOTES AND SYMBOLS

XG00 Part first added at thus serial number

Qox Part removed after this serial number

ITEM NAME

In the Parts List, an Item Name is separated from the description by a colon {:).
Because of space limitations, an llem Name may sometimes appear as incomplete. For
further Item Namae identification. the U.S. Federal Cataloging Handbook H8-1 can be
ulilized where possible.

ABBREVIATIONS
ACTH ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QT QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND  SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND INCANDESCENT ] WW WIREWOUND
LED LIGHT EMITTING DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mtr. Code Manufacturer Address City, State, Zip
COO0A LEMG USA 2015 2ND STREET BPRKLEY, CA 94710
00853 $ANGAMO ELECTRIC CO., S. CAROLINA DIV, P O BOX 128 PICKENS, SC 29671
Q1002 GENERAL ELECTRIL QOMPANY, INDUSTRIAL

AND POWER CAPACITOR PRODUCTS DEPARTMENT  JOHN STREET HUDSON FALLS, NY 12839
01121 ALLEN-BRADLEY COMPANY 1201 280 STREET SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTCR

GROUP P O BOX 5012, 13500 H CENTRAL

EXPRESSWAY DALLAS, T# 75222

04222 AV CEFAMICS, DIVISION OF AVX CORP, P O BOX B&7, 19TH AVE. SOUTH MURTLE BEARCH, SC 29577
Q4713 MOTOROIA, INC., SEMICONRDUCTOR PROD, DIV. 5005 E MCDOWELL RD,FO BOX 20923 PHOENIX, AZ 85036
Q5387 UNION CARBIDE CORPORATION, MATERIALS

SYSTEMS DIVISION 119201 MADISON AVENUE CLEVELAMD, OH 44101
07263 FAIRCHILD SEMICOMDUCTOR, A DIV. OF

FAIRCHILD CAMEFA AND IRSTRUMENT CORP. 464 ELLIS STREET MOUMTAIN VIEW, CA 94042
07510 TELEDYNE SEMICONDUCTOR 12515 CHADROW AVE. HANTHORNE, CA 90230
10389 CHICAGD SWITCH, INC. 2035 WABANSIA AVE. CHICAGO, IL 60647
18324 SIGNETICS CORP, 811 E. ARQUES SUNNYVALE, Ch 9408¢
18853 ELECTRONIC CRYSTALS COFP. 1153 SOUTHWEST BLVD, KANSAS CITY, KS 66103
22229 SOLITROM DEVICES, INC., DIODES,

INTEGRATED CIRCUITS AND CMOS 8508 BALBOA AVENUE SAN DIEGO, CA 92123
27014 HATTONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARR, Ch 95051
28480 HEWLETT-PACKARD CO., CORPCRATE HQ. 1501 PAGE MILL RD, PALO ALTC, ChA 94304
32293 INTERSIL, INC, 10900 W. TANTAU AVE. CUPERTINC, CA 95014
32997 BOURNS , INC., TRIMPOT FPRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDPE, CA 92507
50822 MONSANTO (0., ELECTRONIC SPECIAL -

PRODUCTS 3400 HILIVIEW AVENDE PALO ARLTO, CA 94304
h0579 LITRONIYE INC- 19000 HOMESTEAD RD, CUPERTINQ, CA 95014
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS, MA 01247
58474 SUPERICR ELFCTRIC CO., THE 383 MIDDLE ST, BRISTCL, CT 06010
71400 BUSSMAN MFG,, DIVISION OF MCOGRAW-

EDISON CO. 2536 W, UNIVERSITY ST. ST, LOUIS, MO 63107
71450 CTS CORP, 1142 W. BEARDSLEY AVE. ELKHART, IN 46514
T2o82 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECEMAN INSTRUMENTS, INC., EELIPOT DIV, 2500 HAREBOR BIND, FULLERTON, CA 22634
74970 JOHNSON, E. F., CO. 299 10TH AVE. S, W. WASECA, MN 56093
To042 TEY ELECTRONIC COMPONMENTS, IRC FIXED

RESISTORS, FHILADELPHIA DIVISION 401 N, BROAD ST. PHILADEIPHTA, PR 192108
T6493 BELL INDUSTRIES, INC.,

MILLER, J. W., DIV, 19070 REYES AVE., P 0 BOY 5828 COMPTON, CA 90224
80009 TEKTR?NIX, I, P O BOX 500 BEAVERTON, OR 97077
80294 BOURNS, INC,, INSTRUMENT DIV. 6135 MAGHCLIA RVE. RIVERSIDE, Ch 925086
80740 BECKMAN INSTRUMENTS, INC, 2500 HARECER BIVD. FULLERTON, CA 92634
20201 MALLCRY CAPACITOR €Q., DIV. OF

P. R, MALLORY CO., INC. 3029 E. WASHINGTOR ST,

P. O. BOX 372 IMDIANAPOLTS, IN 46206

91637 bALE ELECTRONICS, INC. F. 0. BOX 609 COLUMBUS, NE 686Q1
3‘3 REV. E APRIL 1977
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‘ Tektronix  Serial/Model No. Mfr
: Ckt No. PartNo.  Eff Dscont Name & Description Code Mfr Part Number
All 670=-2649-00 BOLOL1OO  BO69999 CKT BOARD ASSY:DIGITAL MULTI-METER BOO0Y €70-2649-00
alt 670-2649-02 BO70000 B08Y9D9  CKT BOARD ASSY:DIGITAL MULTI-METER 80009  670-2649-02
arl 670-2649-02  BOS0COD Bl27399 (KT BOARD ASSY:DIGITAL MULTI-METER BOOOY  670-2649-03
at 670-2649-05  B127400 B1299%9 CKT BOARD A£4Y;DIGITAL MULTI-METER 8000 670~2649-05
all BT0—2649=-06 BliQood CKT BOARD ASSY:DIGITAL MULTI-METER 80009 670=2849-0&
hlz B70-2649-00 EQLOL1O0 BO69999 CKT BOARD ASSY:DIGITAL MULTI=-METER BO00D  &70=2649-00
a2 670-2649-02 BOTO00C B0S9999  CKT BOARD ASSY:DIGITAL MULTI-METER 80005 670-2643-02
i alz 87T0~2649-03 BOS0000 Bl27409 CKT BOARD ASSY:DIGITAL MULTI=METER 80009 &70-2649-03
: a2 670=-2649-05 B127410 B129999 KT BOARD ASSY:DIGITAL MULTT-METER 80009  670-2649-05
- hlz 670-2649=06 B130000 CKT BOARD ASSY:DIGITAL MULTI-METER BOOO9 &70-2649=06
i a2l 670-2654-00  B10100 BL16229 CKT BOARD ASSY:INTEGRATOR LOGIC 80009 €70-2654-00
) azl .670m2654=01  BL16230 B127309 CKT BOARD ASSY:INTEGRATOR LOGIC 80009 670-2654-01
: Ml 870=-2654-02 B127400 B13999% CKT BOARD ASSY:INTEGRATOR LOGIC BODGY €70-2654-02
- 321 670=2654=03 B140000 CET BOARD ASSY:IMTESRATOR LOGIC 800092 £70-2654=D3
A2e 870-2654-00 EOl1OLOO Blle329 CET BOARD ASSY:INTEGRATOR LOGIC 80009 H/70=2854=00
a2? 670-2654-01 B116330 B127409 CKT BOARD ASSY:INTEGRATOR LOGIC 80009 670=2654-0]
n2? 670~2654-02 Bl27410 Bl39999 CKT BOARD ASSY:TINTEGRATOR LOGIC B0O00Y  670-2654-02
= azd 670-2654-03  B140000 CKT BOARD ASSY:INTEGRATOR LOGIC BOODY 670-2654=03
a23 &70-2654=-00 BC1010C B116349 CKT BOARD ASSY :INTEGRATOR LOGIC 80009 &70=3654-00
A23 670-2654=01 B1ll6350 B127230 CET BOAFD ASSY:INTEGRATOR LOGIC 80009 670-2654=01
— .\23 &70-2654=-02 B127240 B135999 CKT BORRD ASSY:INTEGRATOR LOGIC BO00% 670-2654-02
323 BV D=2654=03 B140000Q CKT BCARD ASSY :INTEGRATOR LOGIC 20009 &70-2654-03
A% 670-2672=00 BO10O100  EBOE3990 CKT BOARD ASSY:DISPLAY 80002 £70-2672=-00
N Al 670=2672-01 BOTO000  BO9999% CET BOARD ASSY:DISPLAY 80009 &70-2672-01
A3 670-2672-02 Bl0000O B129999  CKT BOARD ASSY:DISPLAY 80009 670-2672-02
A3 §70-2672-01  B130000 CKT BOARD ASEY :DISPLAY 80009 670-2672-03
4 M3 670-2838=-00 BO1C1OC BQEIII9 CKT BOARD ASSY:DIGITAL MULYI-METER 80009 &70=-2838-00
R. add €70-2838~01  BO70000 BOSS9YY KT BOARD ASSY:DIGITAL MULTI-METER 80009 670-2838-01
A43 e70=-2835-02 BOSQOQ0 E127239 CKT BOARD ASS5Y:DIGITAL MULTI=-METER 240009 &70-2838-02
ael 670-2838=-04 B127240 B12%990 CKT BOARD ASSY:DIGITAL MULTI-METER 80009 670-2838-04
M3 &670=-2818~05 B130000 CRT BORRD ASSY:DIGITAL MULTI-METER 80009 &7(0-2838-05
AS . 670-4528~-00 XBl40000 CKT BOARD ASSY:INTEGRATED SUB CKT 80009 &70-4528~00
ci1 283=-0000-00 CAFP. ,FXD,CER DI:0,001UF,+100~0%, 500V 72982 831-516E102P
0131 283=-0044=00 ¥B127400 CAP, ,FXD,CER DI:0.001UF, 3000V 72982 3903BWO02YSS102M
{':II.32 283-0044-00 KB127410 CAF. ,FXD,CER DI:(.J301UF, 3060V 72982 39031BW0O02YS5S102M
C133 283=0044-~00 XB127240 CAP. ,FXD,CER DI:0.001UF, 3000V 72982 3903BWOD2YSSLIOZM
c20 283-0205-00 CAP. ,FXD,CEE [I:0,01UF,+100=0%, 250V 72982 8131M300Z500103P
c24 283-0178-00 XBOSOQOD CAP, ,FXD,CER DI:0,1UF ,+80-20%,100V 72982 B131Ml4a5 E 1042
c3as 283=0005-00 CAP, ,FXD,CER DI:0.01UF,+100-0%,350V 72982 8l131N30025U0102F
ca0 285-0528-00 CAP, ,FXD,PLSTC: 0, 1UF,20% , 600V 56289 410P10406
c4l 281-0576=00 BOLO1OD BO49909 CAP. ,FXD,CER DI:11FF,5%,500V 72882 301-00000G01107
c4al 283-0342-00 BOS0000 CAP. ,FXD,CER DI:6.5PF,+/=5PF,2000V 72982 808=536A752D
Cc42 281-0081-00 BO10100 BOLO2%9 CAP. VAR AIR DI:1.8-13PF,375VDC 74970 189-6=5
cq2 281=-0077 =00 BOLOZEO CAP. ,VAR AIR DI:1.3-5.4PF,800V 74970 189-2-5
- c43 283=0677-00 CAP. ,FXD ,MICA D:82PF,Lls, 500V Q0853 D155ES8Z0F0
Ca4 281=-0576~00 BOl0Ol00 B0O49993%X CAP. ,FXD,CER DI:11PF,5%,500V 72982 301-000C0G01100
45 281=0077-00 CAP, ,2VAR,AIR DI:l, 3-5.4PF,Q00V 74970 189=2-5
46 285-0862-00 BO1O100 BO49999 CAP, ,FXD,PLSTC:0,00],10%,100v 56289 410P10291
c46 285-0918-00  BE50000 CAF, ,FXD,PLSTC:0.001UF, 58,200 v 56289 1LPAGRALC102J002
a7 281-0576=00 BO1O10)  RO4999% CAP. ,FXD,CER DI:1l1PF,5%,500V 72982 301-000C0G0110T
ca7 283-0342-00  BO50000 CAP, ,FXD,CER DI:6.5PF,+/=5BF,2000V 72982 B0B-536A759D
cea 291-0077-00 CAP. VAR,AIR DI:l.3-5,4PF,800V 74970 189-2-5

lstandara only.
'Q 20ption 1 only.
309tion 2 only,
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Tektronix  Serial/Model No. Mfr
Ckt No. PartNo.  Eff Dscont Name & Description Code  Mir: Ntt Nm
c49 205=0598-00 BOLO100 RO49929 CAP. F¥D,PLETC:0.010F, 54,100V 01002 61!'_1%&3 :
o419 285=0916=00 EO50000 CAF. ,FXD,PLSTC:0.010F, 54,100V 56289 LPO6ALBLO3I002
<50 281~0576-00 BOLO1OG BO4G999X CAP. ,FXD,CER DI:}1PF,5%, 500V 72982 301=00080G011 )
©S1 201=0576=00 XBO10260 BO49999  CAP.,FXD,CER DI:111PF,5%,500V 72982 301-000Q0G0LLOEE:
(=31 283-0342-00 BO50Q00 CAP. ,FXD,CER DI:6.5PF,+/-SPT, 200V 72982 BOE=536ATSIO ¥
C521 281-0576-00 XBOLO260 BO49950% CAP.,FXD,CER DI:11PF, (NOM VALUE) ,SEL 72982 30 I-DDQCOGOHGJ .\%
1':532 281-0544=00 XB127400 CAP, ,FXD,CER DI:5.6PF,(NCM VALUE},SEL 72982 301—0001:03056”
(:533 281-0544-00 XB127410 CAP, ,F¥D,CER DI:S.6PF, (RGM VALUE) ,SEL 72982 301—00000!05&99&;
. C531 2B1=0544=00 XB127240 CAP. ,FXD,CER DI:5.6PF,(WOM VALUE] ,SEL 72982 301-000001!035% e
: 54 281~0540-00 XB127400 CAP, ,F¥D,CER DI:S1PF, (NOM VALUE) ,SEL 72982 301-000U2JO510J ;"
C54§ 281-0540-00 XB127410 CAP. ,FMD,CER DI:51PP, (HOM VALUE) ,SEL 72982 301-00002J0510J -
54 281=-0540=00 XB127240 CAP. ,FXD,CER DI:S1PF, (HOM VALUE} ,SEL 72982 301-00002J0510J -
cS6 281-0638-00 XB1l30000 CAD, ,F¥D,CER. DT :240PF,5%,500V 72982 3010002502417
CB5 230=~0527=00 CAP, ,FXD,ELCTLT: 15UF , 20%, 20V 90201 TODC156MO20FL
c69 283-0010-00 CAP. ,F¥D,CER DI:0.05UF,+100-20%, 50V 56289 273C20
c?o 281-0661-00 CAP. ,F¥XD,CER DI:0,.8PF,+/-0.1PF, 500V 72982 301-000COKOBOSE
c7l 283-~0010=00 CAF. ,FXD,CER DI:0.05UF,+100-20%,50V 26289 273C20
c72 290-0527=-00 CAP. ,PMD,BLCTLT: 15UF, 208,20V 90201 TDC1S56MG20FL
c713 290=0527=00 CAP. ,FXD,ELCTLT : L5UF, 208,20V 0201 TDC156MO20FL
c7a 283-0203-00 CAP, ,FXD,CER DI:0,47UF, 204,50V 72982 8L3I1NO75 E474M
can 25%0=-0534-00 CAP, ,FXD,ELCTIT: JUF, 20%, 35V 56289 196D105X003SHAL
CBZ 290=0523=00 CAP. ,FXD,ELCTLT:2.2UF, 208,20V 56289 196D225X0025HA1
CJ.OO 4 283=-0065-00 ¢AP, ,FXD,CER DI:0,0D1UF,5%,100V 72982 805=-505B102J
Clﬂll 285=0308=00 CAP. ,FXD, PLSTC 0. 1UF, 10%, 50V 56289 LP66ALAL04R004
Cl02 253=-0114-00 XBli6230 CAP, ,P¥D,CER DI:0.0015UF, 5%, 200V 72982 B0O5=509B152J
cng + 283-0114-00 XB116330 CAP, ,F¥XD,CER DI:0.0015UF,5%,200V 72982 B05~509B152J0
€102 4 283-0114-00 XB116350 CGAF, ,FX0, CER DI:0,0015UF,5%,200V 72982 805-509p1527
C1031 281-0546-00 C¢AB. ,F¥D,CER DI:330PF,10t, 500V Q4222 7001-1380
C104 2 283-0114-00 XB116230 CAP, ,FXD,CER DI:0.00150F,5%,200V 72982 £05-509B1527
C104 283-0114-00 XB116330 CAP, ,FXD,CER DI:0.0015UF,5%,200V 72982 B805-509B152J
0104?‘ 283-0114-00 XB126350 CAP. ,FXD,0FR DI:0.Q015UF,5%,200V 72982 805-509B152J
€105 y 290=0340-00 CAF. ,FXD,ELCTLT: 10UF, 108, 50V E6289 109D106X9050C2
€110 n 283-0065-00 CAP. ,FXD,CER DI:0,001UF,5%,100V 72982 805-505B102J
Cllli 4 283-0000-00 CAP. ,FXD,CER DI:(.C0QLUF,+1Q0-0%,500V 72082 831-51l6E102P
C112 283-0001-00 CAP. ,PXD,CER DI:0,005UF,+100~0%,500V 72982 831-559E502P
(::].25'4 290-0415-00 CAP. ,PXD,ELCTLT:5 . 6UF, 104, 35V 56289 150D565X9035B2
Cl48 285=0566=00 CAP. ,FXD,PLSTC 10, 02207, 10% , 200V 56285 410P1000
<150 283-0111=-00 CAR, ,PYD,CER D1:0.10F,20%,50V 72982 8121-N0S8Z5UL04M
C165 283-0111=-00 CAF.,FPXD,CER DI:0,1UF,20%,50V 72982 8l21-N088Z5U104M
Clés - 281-0592-00 B010100 RO29999 CAP. ,FXD,CER DI:4.7PF,+/~0.5PF,500V 72982 30Q01-023COHO4TID
o .3:] 281-0651-00 B030000 CAP. ,FXD,CER DI:47PF,5%,200V 72982 374-001T2HO470J
c170 285=0913=00 CAP, ,FXD,PLSTC: 3UF, 5%, 50V ES2080 LPGEA 1AINST
cl72 1 283-0067-00 CAP. ,P%D,CFER DI:0,Q01UF,10%,200V 72982 835-515B10O2K
01?51 283=0067=00 BO10O10O B116229 CAP,,FXD,CER DI:Q.Q0LlUF,10%,200V 72982 H35-515B102K
¢l75 283-0051-00 B116230 B149599 CAP,,FXD,CER DI:0.0033UF,5%,100V 72982 BL31N145 A 3327
CI'?Sé‘ 283-0067=-00 B1l49600 CAP, ,FXD,CER DI:0.001UF,10%, 200V 72982 835-515B10QZK
Cl'Ir'Sz 283=0067=00 BO10l00 B116322  CAP.,FXD,CER DI:0,001UF,10%,200V 72082 835-5158102K
l‘:ll.’i"S2 283-0051-00 B116630 B149379 CAP. ,FXD,CER DI:0,00330F, 54,300V 729682 8131NW145 A 3327
C1?53 283=0067-00 Bl49380 CAP. ,FXD,CER DI:0,C0LlUF,10%,200V 72082 835-515B102K
€175 283-0087-00 BO10LOO  B116349 CAP. FXD,CER DI:0.001UF,10%,200V 72982 835-515B102K
cr.'sg 283-0051-00 B116350 B148279 AP, ,FXD,CER DI:0.0033UF,5%,100V 72962 S1l3ILN145 A 3327
c175 283-0067-00 pldaB2s0 CAP, ,FRD,CER DI:0.00LUF, L0%,200V 72982 835-51SB102X
178 282-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558250-1032
w only.
(mf.i.m l only.
3@!’. 2 only.
gtandard and n 1 only.
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] 220 283=0087-00 ChP, ,FXD,CER DI:0.0010F,10%,200V 72982 835-~-515BI0OZK
. 224 2R3-0067-00 CaP, ,IXD,CER DI:0,0010F,10%,200V T2982 #35-515BlO2K
230 281-0638-00 ROLOL00 B139999X CAP.,FXD,CER DI:240FF,5%,500 72982 3010002502417
- c232 281~0638-00 XBl40000 CAP. ,FIL,CER DI:240PF,5%,500V 72982 201000Z5D2410
c234 290-0512-00 XB140000 CAP, ,FYD, ELCTLT :22UF, 20%, 15V 56289 196D226X0015KAL
— C236 283-0104=00 " XR140000 CAP. ,FXD,CER DI :2000PF,5%,500V 72982 B11-56582023
c238 2683-0065-00 BO10100 B133999% CAP.,FXD,CER DI :0.00MUF,5%,100V 72082 805-505B102J
o ey C240 281-0524=00 CAP.,FXD,CER DI:150PF,+/~30BF, 500V 04222 7001-1181
’ ¢243 283-0067-00 CAP. ,FXD,CER DI:0,001UF,10%,200V 72962 835-515B102K
— €246 281=0524=00 CAP, ,FYD,CER DI:150PF,+/=30FF, 500V 04222 7001-1381
— €270 283-0177-00 CAP, ,FXD,CER DI:lUF,+80=20%,25V 72982 G131NO39 E 1052
c275 |283-0177-00 CAP. ,FXD,CER DI:lUF,+80—20%,25V 72902 BLIINO3IS E 1052
» €280 290=0527=-00 CAP.,FXD, ELCTLT: LSUF, 20%, 20V 90201 TDC156MO20FL
¢85 290-0527-00 CAP. XD, ELCTLT:15UF, 20%, 20V 90201 TDC136MO20FL
G288 290-0531-00 CAP. ,FXD, ELCTLT : 100UF, 20% , 10V 90201 TDC1O7MOLOWIC
C2901 290=-0529=-00 CAP, ,FXD,ELCTLT :47UF, 20%, 20V 05397 'T368C47T6MOZ0AZ
. €292, 281-03163-00 XB127400 RES. ,FXD,CER DI:2,2PF,0,.25%,200V 72082  938-000C0G229C
C2923 283-0363=-00 XB1l274]10 RES.,FXD,CER PI:2.2PF,0.25%,200V 72982 838-000C0G229C
- 292, 203-0363-00 XB127240 RES,,FXD,CER DT:2.2PP,0.25%,200V 72082  938-000C0G220C
C224 290-0534-00 XB149380 CaP, ,F¥D,ELCTLT: 1UF, 20%, 35V 56289 1960105X0035HAL
= C2943 290-0534-00 XBl48280 CAP. ,FXD,ELCTLT:1UF,20%,35V 56282 126L105X003ISHAL
€310 201-0524-00 CAP. ,FXD,CER DI:1S0PF,+/-30PF,500v 04222 7001-1381
o C320 281-0543=-00 CAP, ,FXD,CER DI:270PF,10%,500V 72982 30L005KX5PITIK
) C410 290-0512=00 CAP.,FXD,ELCTLT: 22UF, 20%, 15V AR28% 1%6D226X0015KAL
__d 423 250-0531-00 CAP, , FXD, ELCTLT: L00UF , 20% , 10V 90201, TDClOTMOLOWLE
€425 263-0150-00 CAP. ,FXD,CER DI:650PF,5%, 200V 72982 ©35-515B651J
B C426 2831-0203=00 CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 S131NOIS E474M
M’ Cca3s 283-0065-00 BO1010C EO29999  CAP, ,FXD,CER DI:0,0C1UF,5%,L00V 72982 B05-505B102J
- C435 283-0203=00  BO30000 CAP. ,FXD,CER DT:0.47UF,20%,50V 72082 Q131N075S E474M
43¢ 290=0512=-00 CAP, ,FXD,ELCTLT : 22UF, 20% , 15V 56289 1»60226X0015kA1
] filar-LE ) 203-0203-00 BO1IO10O BO29999X  CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 BlI1N07S E474M
CR11 152-0423=00 SEMICOND DEVICE:SILICOM, 400V, 3A 04713 185000
CR12 152=03423=00 SEMICOND DEVICE:SILICCH, 400V, A 04713 1NS5000
CR20 152-0246-00 SEMICOND DEVICE:SILICOH, 400PIV,200MA 07810 €£pl267é
CR21 152~0246-00 SEMICOND DEVICE:SILICON,d4CQOPIV,200MA 07910 CDl12676
CR&0 152=0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 07910 1K4152
- CRE1 152-0141-02 SEMICOND DEVICE:SILICOM, 30V, 150MA 07910 1H4152
ﬂ CR72 152-0457=00 SEMICOND DEVICE:SILICON, 25V 28480 5082-2071
p CR?32 152=0457=00 SEMICOND DEVICE:SILICON, 25V 28480 50822671
craly 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N¥4152
CR93 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 07910 184152
CR142 152=0246~00 SEMICCOND LEVICE:SILICONM, 4C0PIV, 200MA 07910 CDl12676
: CR145 152-0246-00Q SEMICCOND DEVICE:SILICON,400PIV,200MA Q7910 CD12676
’ CH175 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 07910 1N4152
F._ CR176 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 L1N4152
e CR212 152-0141-02 ¥B140000 SEMICOND DEVICE:SILICON, 30V, 150MA 07910 1NW4152
CR214 152=0141-02 XB140000 SEMICOMD DEVICE:SILICON, 30V, 150MA 07910 1N4152
TR237 152-0141-02 XBl40000 SEMICCHND DEVICE:SILICOM,30V,150MA 07910 1H4152
- CR240 152=0141~02 SEMICOND DEVICE:SILICOM, 30V, 150MA 07910 1H4152
CR280 152-0141-02 SEMICOND DEVICE:SILICON,30v,150MA 07010 iMal52
r CRZB1 152=0141~02 SEMICCHD DEVICEtSILICON, 30V, 150MA 07910 1N4l52
[_. CR282 152~0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1Ng152
e - lztandard only.
m 20pticn 1 only,
[—] 3Opt:i.cm 2 only.
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CR283  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR286  152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 07910 1M152 b -
CRIB7  152-0141-02 SEMICOND DEVICE:SILICOM,30V,150MA 07910 1M4182
CR288  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1NZ152 -
CR269  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1M4152 .
CR250  152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 07910 1N4152 ?
CR292 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 07910  1NM4152
CRIL0  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1W4152 i
CR315  152-0141-02 SEMICOND DEVICE:SILICON,30V,L150MA 07910 1N4152
CR432  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 14152 -
DS340  150-1002-00  B0O10LO0 BO9Y9SYX NUMERICAL DSPL:SEVEN SEGMENT,RED 50579 DATA LIT 8-518 )
DS340  150~1037-00 XB13000Q NUMERICAL DSPL:SEVEN SEGMENT,ORANGE 50522 MAN 3620
S350 150-1002-00 BO10100  BOSO9SOGY MUMERICAL DSPL:SEVEN SEGMENT, RED 5579 DATA LIT B8-518 -
DS3s0 150-1037-Q0  XBLIOOOOD NUMERICAL DSPL:SEVEN SEGMENT,ORANGE 50522 MAMN 3620 \
D830 150=1002-00 BO1010O ROS9999Y  NUMERICAL DSPL:SEVEN SEGMENT, RED L0579 DATR LIT 8-518 _‘
DE3ED 150=-1037=-00 XBI1IODOO HUMERICAL DSPL:SEVEN SEGMENT, ORRHGE ’ L0522 MAN 3620
DS370 150=-1002=-00 BO1l0Ol0C BO9S9999 NUMERICAL DSPL:SEVEN SEGMENT,RED 50579 DATAR LIT 8-518 L .
D370 150-1025-00  B1OOOOC B129999  TIND,DGTL DSPL:3 DIGIT,7 SEGMENT 50579 DLAg3 i
DS370  150-1037-00  BL3000C NUMERICAL DSPLiSEVEN SEGMENT,ORANGE 50522 MAN 3620 I
ne3e0 150-1003~00 BDO1010C BOS2999 HUMERICAL DSPL :PLUG=-MINUS-OME,RED,GAASE 50579 DL-21-=700 —]
ns3280 150-1023=-00 BLOOOOO R1299949 IND,DGTL DSPL:1.5 DIGIT,7 SEGMENT S0579 pLadl =
Ds380 150=-1438=-00 Bl30G00 NUMERICAL DSFPL:SEVEN SEGMENT,ORANGE,0.5 DIGIT S0522 MAN 3630 r
rlo 159=0015=-00 FUSE,CARTRIDGE : 3AG, 38, 250V ,FAST-BLOW 71400 AGC 3 I
P12 159-0024-00 FUSE, CARTRIDGE : 34G, 0. 06A, 250V, FAST BLOW 71400 2GC 1/16 -:]
|
F10 129-0064-01 POST, BDG, ELEC: RED, 5=WAY MINTATURE 58474 BBLO167G2BX
J12 129-0064-00 POST, BDG, ELEC : CHARCOAL ,5-WAY MINIATURE 58474 BIKP BE10l6e7Gl3T 0 Y
118 129-0103-00 POST,BDG, ELEC: ASSEMBLY 80009 129-0103-00 '/
J10¢ 131-1011-00¢ COMWECTOR, RCPT, :4 CONTACT , FEMALE GO00R  RA 1304 TPX -
L2920 120-0382-00 XFMR, TORDID:14 TURNS,SINGLE 80009 120-0382-00 -
L33D. 108=-0240=00 COIL,RF :8200H 764923 B5147
-
QI0A,B  151-1044-00 TRANSISTOR : SILICON ,JFE,N~-CHANNEL 22229 2H3955
Q35 151-0190-00 TRANSYSTOR :STLICON  MPN BOOO3  151-0190-00 -
036 151=0130=00 TRAMNSISTOR : SILICON ,NPN BOODY  151-0190-00
038 151-0190-00 TRANSISTOR : SILICON , MPN aaond  151-0190-00 -
060 151-1004=00 TRANSISTOR : SILICON, JFE , N-CHANNEL BOO0Y 151~1004-00 '
062 151-0188-00 TRANSISTOR :SILICON, PNP 01295 2N3906
gool 151-0188-00 TRANSTSTOR : SILICON, PNP 01295 2N3906
Q921 151-0188=00 TRANSISTOR:SILICON,PNP ) 012953 2H3I206
9981 151-1025-00 TRAMSISTOR :SILICOM, JFE , N-CHANNEL BOOOS  151=1025-00
oloal  151-1025-00 TRANSISTOR :SILICON,JFE,N-CHANNEL 80009 151-1025-00 _
QlUGl 15)=1025=-00 TRANSISTOR:SILICON,JFE, N-CHANNEL 80009 151-1025-0G
Q150 151-0216=00 B0O10100 BOLO2ED TRAMSISTOR :SILICON,PNP 04713 MPSE523 -
0150 151-0410-00  BO10260 TRANSISTOR 1SILICON,PNP 80009 151-0410-00
Q152 151-0192-00 TRANSISTOR:SILICON .MPY,SEL FROM MPSAR521 apood  151-0192-00
D154A,B 151-1047=00 TRANSISTOR:SILICON,JFE 8000% 151-1047-00
Q160 151-01a8-00 TRANSISTOR:SILICON,PNP 01295 2H3906
QleoA,B  151-0354-00 TRAMSISTOR:SILICON, PRNP, DUAL 32293 ITS12003A
Q185 151-0190~00 TRANSISTOR :SILICON,NPN 80009 151-01%0-00
Q190 151-0190-00 TRANSISTOR :STLICON ,NPN 80009 151-0190=00
Q200A,B 151-0353-00 TRANSISTOR :SLLICON , 9PN, DUAL MOROLITH 32293 ITS51251 -
Q208 151-0186-00 TRANSISTOR :STLICON, PNP 01295 2N3906
lstandard and Optien 1 only. o
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0245 151-0190-00 TRANSISTOR :SILICON, NPN 80009 151=0190=00
0250 151=01.90=-00 TRANSISTOR: STLICON, HPX 80009 151-0190-00
0270 151-0190-00 TRANSISTOR:SILICON,NPH 80009 151=0190=00
gz72l 151-0301-00 XB127400 TRANSISTOR:S1LICON,DND 04713 2N2807h
Q272° 151-0301-00 X¥B127410 TRANSISTOR:SILICON,PNP 04713 2N2907A

L 4
02723 151-0301-00 XB127240 TRANS ISTOR:SILICON,PNF 04713  2N29072
275 151-0188=00 TRANSISTOR : SILICON, PNP 01295 2N3906
a277 151-0302-00 XB127400 TRANSISTOR: SILICON, NS 04713 2N222ZR
Q27172 151-0302-00 XB127410 TRANS ISTOR: S TLYCON, NPN 04713  2N2222A
02773 151-0302-00 ¥B127240 TRANSISTOR: 5 tLICON, NPN 04713  2N2222R
0290 151-0260-00 TRANSISTOR: SILICON, NPN . 80009 151=0260=00
0292 . 151=0260=00 TRANSISTOR:S ILICON, NPN 80009 151-0260-00
0294 151-0188-00 TRANSISTOR: S ILICON, PNP 01295 2N306
o315 151-01%0-00 TRANS ISTOR:SILICOH, NEN 80009 151-0190-00
0320 151-0190-00 TRANS ISTOR: STLICON, NPN 80009 151-0190-00
335 151=0341=00 TRANSISTOR: STLICON, NEN 07263 5040065
140 151-0341-00 TRANSISTOR: STLICON, NPN 07263 S0D40065
0342 151=-0341-00 TRANSISTOR: SILICON, NPN 07263 SG40065
0344 151-0301-00 TRANSISTOR: SILICON, PNP 04713  2ZN2907A
0348 151-0341-00 TRANSISTOR: STLICON, NPN 07263 S040065
Q350 151=0301-00 TRANSISTOR:STLICON, PNP 04713 2H290TA
0352 151-0341-00 TRANSISTOR: S ILICON,NPN 07263 S040065
0354 152=0301-00 TRANSISTOR: STLICON, PNP 04713 2NH2907A
0356 151-0341-00 TRANSESTOR:SILICON, NPN 07263 S040065
0360 151-0301-00 TRANSISTOR: STLICON, PNP 04713  2M2907A
0432 151-0188-00 TRANSISTOR :STLICON, PNP 01295 2N3906
o438 151-01838-00 TRANSISTOR :SILICON, PNP 01295 2NM3906
(440 151-0190-00 BOLO10O0 BOL0259  TRANSISTOR:SILICON,NDN 80009 151-0190-00
0440 151-0347-00 BO10260 TRANSISTOR: S ILICON,NPN 80009 151-0347=-00
ral 315-0102-00 B010100 B127399  RES.,PXD,CHPEN:1R OHM,(NOM VALUE) ,SEL 01121 CB1025
rsl 321-0193-00 B127400 RES. ,FXD,FILM:1K OHM,{NOM VALUE) ,SEL 91637 MFF1816G10000F
ra2 315-0162-00  BO10100 B127409 RES.,FXD,CMPSR:1K OHM,{NOM VALUE),SEL 01121 C¢Bl025
ra 321-0193-00  B127410 RES. ,FXD,FIIM:1K OEM,(NOM VALUE) ,SEL 91637 MFF1B16G10000F
rg? 315-0102-00  BO10LOO B12723%  RES.,FXD,CMPSH:1K OHM,(NOM VALUE) ,SEL 01121 ¢BlO25
rg3 321-0193-00 B127240 RES.,FXD,FIIM: 1K OHM, (NOM VALUE} ,SEL 91637 MFF1516GL0000F
RS9 315-0202-00 BO1O1OO BO10260X RES.,FXD,CMPSN:2K OHM,5%,0,25W 01121 CB2025
R1D 307=1015~00 RES. ,NETWORK:FIIH 80009  307-1015-0¢
R12 307-0400-00 RES, ,FXD,FILM:10 OHM,0.1% 80009  307-0400-00
R20 303-0303-00 BO1OLOO BOL0259  RES.,FXD,CMPSN:30K OMM,Se,1W 01121 GB3O35
Rr20 306-0333~00 BOl0260 BO7999%  RES,,FXD,CMPSN:33K OHM,10%,2# 01121 H©B3331
R20 304-0101-00 BGEOOCO RES, ,FXD,CMPSN :100 OHM,10%,1W #1121 GB1OLl
R22 315-0752=00 RES. ,FXD,CMPSN:7.5K OHM,5%,0,25W 01121 cB7525
R4 315-0752-00 RES.,FXD,CMPSN:7 5K OHM,5%,0,25% 01121 CB7525
R28 315-0303-00 RES. ,FXD,CMPSN:30K OHM,5%,0, 259 01121 ¢B3035
R32 321-0208=00  BO10100 BOLO259  RES. ,FXD,FIIM:1.43K OHM,1%,0,.125¢ 91637 MFF1916G14300F
R32 321-0207-00  p010260 RES. ,FXD,FILM:1.4K OHM,1%,0,125W 91637 MFF1816G14000F
R35 311-1223-00 RES. , VAR, NONWIR:250 OHM,10%,0.50 32997  3386F-TO4-251
R36 321-0285-00 RES. ,FXD,FILM:9,09K OHM,1%,0.125W 91637 MFFL816G90S00F
R38 315-0203-00 RES. ,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
R39 315-0123-00 RES. ,FXD,CMPSK: 12K OHM,5%,0, 25W 01121 CB1235
r43l 315-0226-00 XB127400 RES. ,FXD,CMPSN:22M OHM, {NOM VALUE) ,SEL 01321 CB2265
r43° I15-0226-00 XB127410 RES. ,FXD,CMPSN:22M OHM, (NOM VALUE) ,SEL 01121 CB226S
R433 315-0226-00 XB127240 RES, ,FX0,CHMPSN: 22M OHM,5%,0. 25% 01121 CB226S
lstandard only.
2091:10!1 1 only.
30ption 2 only,
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Tektronix  Serial/Model No. Mir m
Ckt No. Part No, Eft Dscont Name & Descriplion GCode  Mir Part Number -
raat 315=0205-00 XB127400 RES.,FXD,CMEEN:2M OHM, {NOM VALUE) ,SEL 01121 CB2055 [
mg 315-0205-00 XB127410 RES, ,FXD,CMPSN:2M QHM,{NOM VALUE),SEL 01121 CB2055
Rd4 315-0205-00 XB127240 RES. ,FXD, CMPSN 42M OHM, (NOM VALUE) ,SBEL 01121 CB2055
RS0 311-0644-00 RES., VAR, NONWIR: 20K OHM,10%,0,50W 73138 MODEL 82F o
rs1l 315-0184-00 BO10I0D BO29999  RES.,FXD,CMPSN:IS0K OMM,S%,0.25W 01121 CB1345 L
re1l 315-0474-00 BO30000 B12739%  RES,,P¥D,(MPSH:470K OHM, [NOM VALUE) ,SEL 01121 ¢€B4745
ra1l 315-0244-00 B127400 RES. ,FXD,CMPSH : 240K OHM, {NOM VALUE) ,SEL 01121 CB2445 .
Rrs12 315-0184-00 BO10100 ED2999%  RES.,FXD,CMPSN:180K OHM,5%,0.25W 01121 cBl84S i
Rr512 315-0474-00 BO3000C Bl27409  RES, ,FXD,CMPSH1470K OHM, (NOM VALUE) ,SEL 01121 CB4745 )
R512 315-0244-00 B127410 RES. ,FXD, CMPSH 240K OHM, (NOM VALUE) ,SEL 01121 Ch2445 -
r513 31540184-00 B010100 BO29999  RES. ,PXD,CMPSN:180K OHM,S5%,0.254 01121 CB1845 ——
513 315-0474-00  BO30000 5127349  RES.,FXD,CMPSN:470K OHM, (NOM VALUE} ,SEL 01121 CB4745 ‘
.RSI.3 A15=0244-00 B127240 RES. ,FXD,CMPSN: 240K OHM, (RHOM VALUE)} ,SEL 01121 CB2445 b -
R521 321=-0385-00 XB127400 RES. ,FXD,FILM:100K OHM,1%,0,125W 91637 MFF1816G10002F
R522 321=0385-00 XB127410 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MPF1916G10002¥ |
R523 321-0385-0C¢ XB127240 RES. ,PXD,FILM:100K OHM,1%,0,125W 91637 MFF1B16GLOOO2F L
rs3l 321-0084-00 BOLO100 BO39999  RES.,FXD,FILM:73.2 OHM,1%,0.125W 91637 MFF1816G73R20F ”
r53l 321-0082-00 BO40000 B127399  RES.,FXD,FILM:69.8 OHM, (NOM VALUE),SEL 91637 MFF1816G6IRBOF
1?531 321-0054=-00 E127400 RES. ,FXD,FILM:35.7 OHM, (NOM VALUE),SEL 91637 MFF1816G35R7)F r
r532 321-0084=-00 BO1O10O BO3OYYS  RES. ,FXD,FILM:73.2 OHM,1%,0.125W 91637 MFF1816G73R20F L
R53% 321-0082~00 B040000 B127409 RES.,FXD,FILM+69.3 OHM,(NOM VALUE) ,SEL 91637 MPF1916G69RBOP
3532 321-0054-00 B127410 RES. ,FXD,FILM:35,7 OHM, (NOM VALUE) ,SEL 91637 MFF1B81E6GISR7OF
7513 321-0084~00  BOL0200 BD3I9999  RES. ,FXD,FILM:73.2 OHM,1%,0.125W 91637 MFF1B16G7TIR20F
r532 321-0082-00 BO40000 Bl27239  BES,,FXD,FILM:69.8 OHM,(NOM VALUE) ,SEL 91637 MFF1816G6IREOF
R533 321-0084-00 B127240 RES, ,FXD,FIIM:35.7 DI-!M,(NOM VALUE) ,SEL 91637 MFF1818G35R70F
RS5 321-0666-07 RES, ,FXD,FTILM:3.04K OHM,0.1%,0,125% 91637 MPF1916C30400B )
F56 321-0332-07 RES, ,FXD,FILM:26K OHM,0.1%,0.125 . 91637 MFFl816C28001B 0 ;
R8Q 315-0272-00 BO1O100 BOIQ2ED RES. ,FXD,CMPSEN:2 , 7K OEM,5%,0.254 01121 C¢B2725 -
F59 315-0182-00 B0O10260 RES, ,FXD,CMPSNt1.8K OHM,S%,0.25% 01121 CB1825
R&0D 306—-0333-00 RES. ,FXD,CMPSN:33FK. OHM, 10%,2W 01121 HB3331
RG2 115-0223-00 RES. ,FED,CHMPSN: 22K OHM, 5%,0.25W 01121 CB2235
RGJ 315=0682-00 RES, ,FXD,CMPSN:6,.8K OHM,5%,0.25W 01121 CB6825 -
RGS 121-0385-00 RES. ,FXD,FILM:100K OHM,1%,0,125W 91637 MFF1816G10002F
RG7 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0,125W 91637 MFF1B16GlOQ0LF .
RG8 321-0162-00 RES.,FXD,FIlM:475 OHM,14,0,125W 91637 MFF1816G475ROF
R0 311-1258-00 RES. ,VAR,NOWWIR:50 OHM,10%,0.50W 32097 3320P-158-500
R72 315-0104-00 RES, ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBL045S
R73 315-0104-00 RES. ,FXD,CMPSN: 100K ORM,5%,0.25%W 01121 C¢BlD45
R7S 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0,125W 91637 MFF1616Gl0001F
R76 121-0289-00 RES. ,F¥D,FI1M-10K OHM,1%,0.125W 91637 MFF1B168Gl0001F
RT2 315~0753-00 RES. ,FXD,CMPSN: 75K OHM,S5%,0,25W 01121 CRVS35
R8O 315-0303-00 RES. ,FXD,CMPSN: 30K OHM, 5% ,0.25W 01121 CR3035
RA2 315=03023-00 REE, ,FXD,CMPSN: 30K OHM,5%,0,25W 01121 <CB303S
R20 315-0272-00 RES. ,FXD,CMPSN:2.7K OHM,5%,0,25W 01121 CB2725
RO1 315-0392-00 RES. ,FXD,CMPSN:3.0K OHM,5%,0.25% 01121 CB392%
R332 315-0392-00 RES. ,FXD,CMPSN: 3. 9K OHM,5%, 0. 250 01iz1 CB3925
B94 315=-0103-00 RES. ,FXD,CHMPSN: 10K OHM,5%,0.250 O1lZ1 CB1035
RO 115-0104-00 EES. ,FXD,CMPSN: 100K OHM,S%,0, 25U 0L121 CB1C4S
29 321-0365-02 EES. ,FXD,FILM:61,.9K OHM,0,5%,0,125W 75042 CEARTZ=6192D
R99 321-0117-00 RES, ,FXD,PILM:162 OHM,1%,0.125% 01637 MEF1815G162ROF
RI01%  322-0643-01 EES. ,FXD,PILM: 600K OHM,0.5%,0,25W 75042 CEBTO-6003D
rw03%  321-0222-00 RES, ,PXD,FPIIM:2K OHM.1%,0.125W 91637 MFFLl816G20000F
R1044 315-0103-00 RES. ,F£D,CHPSH: 10K OHM, 54, 0,254 01121 <¢B1035
1 ™
Standard only. @)
,
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0 Tektronix  Serial/Mode! No. Mir
Ckt No. PartNe.  Eff Dscont Name & Description Code  Mir Part Number
RI06L  315-0104-00 RES. ,FXD,CMPSN : 100K OHM,5%,0,25W 01121 CBLO45
rR1101 315-0683-00 RES.,PXD,CMPSH :68K OHM,5%,0,25W 01121 cpes3s
R11z2l  321-1331-02 RES ,FXD,FIIM:27,2X OHM,0,5%,0,125W 91637 MFF1816D27701D
r1131  321-0240-01 RES. ,FXD,FILM:3.09K OHM,0.5%,0.1254 91637 MFF1816G30900D
R11sl  311-0605-00 RES, , VAR, NONWIR:200 OHM,10%,0.50W B0740 62-54-3
R1161  321-0222-00 RES, ,FAD, PILM:2K OHM.1%,0.1254 91637 MPFP18L6G20000F
r1rsl 321-0423=-00 RES, ,FXD,FILM: 249K OHM,18,0.125W 91637 MPF1816G24902F
R1201  321+0446=00 RES, ,FXD, PILM:432K OHM,1%,0.125W 91637 MFF1B16G43202F
r21l  321-0397-00 RES.,PXD,PILM:133K OHM,1s,0.125@ 91637 MFF1816G13302F
RJ.231 321=-0174-00 RES.,FXD,FILM:634 OHM,1%,0.125W 91637 MFF1B16G634ROF
R125%  311-1175-00 RES. , VAR, NONWIR:100 OHM,10%,0.509 73138 G6WRLOLKSM
r26l - 321-0182-00 RES,,FYD,FILM:768 OHM,1%,0.125W 91637 MFF1B816G768ROF
R128 311-1007-00 RES., VAR, NONWIR:20 OHM,20%,0,504 80294 3329HG48-200
R1291 321-0106=00 RES. ,FXD,PIIM:124 OHM,1%,0.125W 91637 MFF1816G124R0F
rsol  321-0380-00 RES.,FXD,FILM:08, 7K OHM,1%,0,125¥ 91637 MFF1816GE87CLF
R140 304-0564-00 RES.,FXD,CMPSN:560K OHM,10%,1W 01121 GB564)
R142 315-0912-00 RES.,FXD,CMPSN:9, 1K OHM,5%,0,25W 01121 CR9125
R243 315-0242-00 RES, ,FRD,CHPSN:2.4K OFM,5%,0.25W 0112) CB2425
R145 315-0012-00 RES. ,FXD,CMPSN:9, 1K OHM,5%,0. 250 01121 CB9125
Rld6 315-0242-00 RES, ,FXD,CMPEN : 2. 4K GHM ,5%,0.25W , 01121 CB2425
R148 315-0392-00 RES.,FXD,CMPSN:3, 0K OHM,5%,0,25W 01121 Ccr392S
R152 315~0153=00 RES.,FXD,CMPEN:15K OHM,5%,0.25W 01121 CB153S
R154 321-0289-00 RES.,FED,FIIM:10% OHM,1%,0.125W 91637 MFFP181&6G10001F
R155 311-1149-00 RES. VAR, NONWIR:50 OHM,10%,0,75W 73138 9%-122-0
R158 321-0289=-00 RES. ,FXD,PIIM 10K OHM,1%,0.125W 91637 MFF1816G10001F
R160 315-0101-00 RES. ,FXD,CMPSN:100 OHM,S5%,0.25W 01121 CB1O1S
El64 315=-0132=00 RES. ,FXD,CMPSN:1, 3K OHM,5%,0.25%W fll2l CB1325
R165 315-0113=DD RES. ,PXD,CMPSH:11¥ OHM,5%,0.25W 0112@ CB1135
R168 315-0104-00  BOLOL00 BO29992  RES,,FXAD,CMEPSN:100K OHM,5%,0,25W 01121 CBLO45
R168 315-0103-00 BO30000 RES, ,FXD,CMPSH:10K OHM,5%,0.25W 01121 CR1035
R170 315=0231-00 RES. ,PXD,CMPSN:330 DHM,S5%,0.25W 01121 CB3315
R174 315-0102-00 BOlOlOC BO2999%  RES,,FXD,CMPSN:1K QHM,5%,0.25W 0112% CBLO2S
R174 315-0202=00 BO30000 RES.,FXD,(MPSN:2X OHM,5%,0.25W 01121 (CR2025
R178 315-0152-00 RES. ,FXD,CMPSHN:Ll, 5K OHM,54,0.25# 01121 GB1525
7190 321-0620-00 RES.,FXD,PIIM:B.45K OHM,0.25%,0.1254 21637 MFF1B16DA4500C
R182 311-1177-00 RRS, VAR, NOMWIR:500 OHM,10%,0.75W 80009 311-1177=-00
R18% A21-0229-00 RES, ,FXD,FIIM:2.37K OHM,1%,0.125%W 91637 MFF1216G237T00F
R186 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W 01121 CB1235
k188 315=-0123-00 RES. ,FXD,CMP5SN:12K OHM,5%,0.25W 41121 cBpl1235
R189 315~0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0,25W 0112] CBS625
R192 315=D562=00 RES. ,FXD,CMPSN:5.6K CHM,5%,0.25W 01121 CB5625
R1L93 321-0335-00 RES, ,FXD,FIL¥:30.1K OHM,1%,0,125¢ 91637 MFF1816G3010LlF
R195 321-0335-00 RES. (FXD,FILM:30.1K OHM,1%,0,125W 91637 MFF1816G30101lF
1196 321-0393-00 RES. ,F¥D,FIEM 121K OHM,1%,0.1250 91637 MFF1816G12102F
R198 323-0794-07 RES. ,FAD,FILM::11,17K OHM,0,1%,0.50W 91637 MFF1226CL1171B
R199 315=0100=-0¢ RES, ,FPXD,CMFSN:10 CHM,5%,0.25W 91121 CElO0S
R200 321-0620-00 RES. ,FXD,FILM:8, 45¥ OHM,0.25%,0,125W 21637 MFF1816DI4500C
R202 311-1177-00 RES, , VAR, NOKWIR:50C OHM,10%,0,75W 80009 311-1177-00
R205 321=0229=00 RES. ,FPXD,FILM:2. 317K OHM,1%,0.125W 91637 MFF1816G23700F
R206 315-0123-00 . RES. ,FXD,CMPSN:12K OHM,5%,0,25¢ 01121 CB1235
R208 315-0123-00 RES.,PXD,CMPSN:12K OHM,5%,0.25W 01121 £p1235
R209 315-0123-00 RES. ,FXD,CMPSK:12K OHM,5%,0,25W 01121 CB123%5
k210 315-0753-00 RES, ,FXD,CMPSN ;75K OHM,5%,0, 25% 01131 CB7535
lztandard and Option 1 only,
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R220 315-0103-00 RES. FXD,CMPSN3110K OHM,5%,0,25W 01121 cBlO3S
R222 313-0103-00 RES. ,F¥D,CMPSN110X OHM,5%,0.250 1121 CBl035
R224 31%-0103-00 RES. ,F3D,CMPSN:10K OHM,5v,0.15W 01121 CB1035
R226 315-0103-00 RES. ,FXD,CHPSN:10K OHM,S%,0.25W 0l121 <BlO3S
R224 315-0622-~00 RES, ,FAD, CMPSN16,2K OHM,5%,0.25W 01121 €B6225
R230 315=0202-00 RES. ,FXD,QMPSN:2K CHM,5%,0.25¢ 01121 Cp2025
R234 315-0752-00 XB140000 RES. ,PXD,CMPSN:7,.5K OHM,5%,0.25W 01121 CB7525
R236& 315-0473-00 XB140000 RES, , XD, CMPSH:47K OHM,5%,0. 25 01121 CB4735
R237 321-0346-00 XB140000 RES. ,FXD,FIIM:39. 2K OHM,{NOM VALUE) ,SEL 91637 MFF1816GI920LF
R238 315-0333=00 BO101C0 BO499PY  RES,.,FXD,CMPSN:IIK OHM, 5%, 0.25W 01121 CB3335
238 321-0340-00  BOS0000 B139999X RES.,FXD,FILM:34K OHM, 18,0.125W 91637 MFF1816G34001F
R240 315-0102-00 RES. ,FXD,CHMPSN:1K OHM,5%,0.250 0ll2l <BlO2S
R243 315-0102-00 RES, ,FXD,CHPSN:1K OHM,5%,0.25W 01121 CBl1025
R244 315-0103-00 RES. ,FXD,CMPSN:10K CHM,5%,0.25% 01121 CB1035
R246 315-0102-00 RES. ,FXD,CMPSN: 1K OHM, 5%,0.25W 01121 CBLO2S
R250 315-0472-00 RES. ,PXD,CMPSN:4 . 7K OHM,5%,0.25W 0l121 CB4725
R252 315-0222-00 RES.,FXD,CMESN:2,2K OHM,5%,0.25W 01121 CB2225
270 315-0100-00 RES. ,FXD,MPSH:10 OHM,5%,0.25W oL121 CBLOOS
RrR272 335-0331-00 RES. ,FXD,CHPSN:330 OHM,S5%,0.254 01121 ¢B3315
R275 315=0100-00 FES. ,[FXD,CHPSN:10 OHM,5%,0.25W 0l121 <CBL0OS
277 315-0331-00 RES. ,FXD,CHMPSN: 330 OHM,5%,0.25W 01121 CB3315
R2%0 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.254 01121 CBR1035
R292 315-0202-Q0 RES. ,FFXD,CHMPSH: 3K OHNM,5%,0.25W 01121 CB3025
1=t2931 315-0122-00 RES. ,FXD,CMPSN:1,2K OHM,5%,0.25W 01121 CB1225
R294 315-0273-00 XBl49380 RES. ,FXD,CHPSN:27K OHM,5%,0.25W 01121 CB2735
R2942 315-0273-00 xpldez2ec ’ RES. ,F¥D,CMPSN:27K OHM,5%,0.25W 01121 Cp273%
R295 315-0103-00 RES, ,FXD,CMPSH: 10K OHM,5%,0,25W 01121 CBl035
R297 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CBS5615
R298 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25% 01121 (B222%
R299 315-0472-00 RES. ,FYD,CHPSN14. 7K OHM,5%,0.250 01121 <{p4725
R3l0 315-0102-00 RES. ,FXD,CMPSH:1K OHM,5%,0.25W 01121 cCBlO25
R315 115-0222-00 RES. ,FXD,CMPSN: 2. 2K OHM,5%,0.25% 01121 (CB2225
R317 315-0103-00 RES. FXD,CMPSN:10K CHM,5%,0.25W 01121 CB1O35
R314 315-0472-00 RES. FXD,CMPSN:4 ,7K OHM,5%,0.25¢ 01121 CB4725
R320 315-0222-00 RES. ,P¥D,CMPSN:2.2K OHM,5%,0.25W 01121 Cpaz225
R3a2 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1Q35
R225 315=0472-00 RES. ,FXD,CMPSN:4 . 7K OHM,5%,0.25W 01121 Cp4725
R333% 315-0223-00 RES. ,¥¥D,CMPSN:22K OHM,5%,0.25W 01121 <CB2235
R337 315=0301-00 BOLOLOO B129999  RES. JFXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
R337 315-0131-00 B130000 RES. ,FXD,CMPSN1130 OHM,5%,0.25W 01121 CB131S
F339 315-0222-00 RES. ,FXD,CMP$SN:2.2K OHM,5%,0.25W 01121 CB2225
R340 315=-0103=00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBlU3S
342 315-0223-00 RES. ,PXD,CMPSN:2ZK OHM,3%,0.25W 01121 CB82235
R344 315-0102=00 RES. ,FXD,CMPSK:1K OBM,5%,0.250 01121 CB1O25
R345 315-0103-00 RES. ,FXD,CHMPSN:10K OHM,5%,0,25W 01121 CBlO35
R348 315-0223-00 RES. ,FXD,CMPSN:22K CHM,5%,0.25W 61121 CB2235
R350 315-0102-00 RES. ,FXD,CMESN:1K OHM,5%,0.25W © 01121 CBl9O25
R351 315-0103-00 RES.,FXD, CMPSN+10K OHM,5%,0.23W 01121 C¢PlO3s
R352 315-0223-00 RES. ,FXD,CMPSH :22K OHM,5%,0.25W 01121 <B2235
R354 315-0102-00 RES. ,FXD,CMPSN$1K OFM,5%,0.23% 01121 (B1O25
R335 315-0103-00 RES . ,FXD,CMPSN:10K QHM,5%,0.25¢ 01121 CBl035
R356 315-0223-00 RES. ,F¥D, CMPSN:22K OHM,5%,0.25W 01121 CB2235
RIEO 315-0102-00 RES. ,FXD,CMPSN:IK CHM,5%,0.25W 01121 CB1025

- loption 1 only.
zolat.ion 2 enly.
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Tektronix  Serial/Model No. Mir
Part No. Eff Dscont Name & Description Code  Mfr Part Number
R361 315-0103-00 RES. ,P¥D,CHMPSN: 10K OHM, 5%, 0. 25K 01121 cBlO3S
R3BL 315=0511-00 BO10100 BOB999%  RES.,FXD,CMPSN:510 CHM,5%,0.25W 01121 CBS115
R381 315-0301-00 BOT0000 BO9S99S  RES.,FXD,CMPSN-300 OHM,S%,0.25W 01121 ¢CB3ISIS
R381 315-0181-00 [B10000C Bl29999  RES,,FXD,CMPSN:180 OHM,5%,0.25W 0l121 <CBl815
R3BY 315-0391-00 Bpl3i0a00 RES. ,FYXD,CMPSN:2390 OHM,5%,0,25W 01121 C€B3915
R3B2 315-0511-00 BO1010C BO&999S RES. ,FXD,CMPSN:510 OHM,5%,0,25W Dllz2l <¢B511S
R3I82 315-039L-00 BO70G00 BO99999X RES.,FRD,CHMPSN:I90 OHM,5%,0.25W 01121 <B3915
R382 315-0391-00 HB130000 RES. ,FYD,CMESN: 390 OHM,5%,0.25W 01121 CBagls
R384 315-0511-00 BO10100 BOG9999  RES.,FXD,CHPSN:510 OHM,5%,0.25W 0l121 cms115
R384 315-0391-00 BO7T0C0C BO99IS9X RES,,FYD,CMPSN:390 OHM,S%,0.25W 01121 CB3915
R385 315-0511-00 BO10100 E(69999  RES,,FXD,CMPSN:510 OHM,S%,0.25W 01121 CB5115
R385 -315-0391-00 BOT0000 BO099999 RES. ,FXD,CMPSN: 390 OEM,S%,O.ZSW 01121 CB391S
R385 315-0181-00 R100000 B120999  RES.,FXD,CMPSN:180 CHM,5%,0.25W 01121 CB1815
R3BE 315-0391-00 B130000 RES . ,PXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915
R38Y7 315-0511-00 B010100 BOE9989 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R387 315-0391-00 BO70000 B099999  RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3215
R387 315-0181-06  B100000 B129999  RES,,FAD,CMPSH:180 OHM,5%,0.25W 61121 CB1815
R387 315-0391-00  B130009 RES . ,FXD,CHMPSN:390 OHM,5%,0.250 Ol121 CB3915
n3ga 315-0511-0C B0O10100 BOS99SS  RES.,PXD,CMPSN:510 OHM,5%,0,25W 01121 CB5115
R3g8 315-0391-Db BO70000 B099999X RES, ,FXD,CHPSH:390 OHM,5%,0.25W 01121 CB3915
R390 315-0151-00 BR1OLO0  BO693I9S RES. ,FXD,CHFPSI: 150 OHM,5%,0.25W allzl cCcBls1s
RI90 315-0121-00 BOTO000 E129999 RES. ,PXD,CMPSN:120 OHM,5%,0,25W €112 <£B1215
R390 315~0181-00 B13Q000 RES.,FXD,CMPSH:180 CHM,5%,0.25W 01121 <B181S
R391 115-0161-00 BO10100 BOE999S  RES.,PXD,CMPSH:150 OHM,5%,0.25W 01121 CB1515
R391 315-0121-00 BO70000 Bl29999 RES. ,PXD,CHPSN:120 OHM,5%,0,25W 01121 {Bl21%
R3I9L 315-0181-00 B13Q000 RES.,FXD,CMPSN:180 OHM,S%,O.ZSW 01121 <BlEl5
R392 315-0151-00 B010LO0 BO69999  RES.,FXD,CMPSN:150 OHM,5&,0,25W 01121 CB1S15
R392 315-0121-00 BO70000 B129999  RES,,FXD,CHPSN:120 OHM,5%,0,25W 01121 CR1215
R392 315-01A1-00  B130000 RES, ,FYD,CMPSN:180 OHM,5%,0.25W 01121 CBl815
R393 315-0151-0C B01010¢ BCE9999  RES.,PXD,CMPSN:150 OHM.S5%,0.,25W 01121 CB1515
R393 315-0121-C0 BOVOODO B129999 RES.,FXD,CMPSN:lzo OHM,5%,0.25W 01121 CB1215
R393 315-0181-00  B130000 RES. ,FXD,CMPSN:180 OHM,S5%,0.254 01121 cB1815
R3}94 315-0151-00 BO10O1OG BOS99HS RES. ,FYD,CHPSN: 150 OHM,5%,0. 250 01121 CBLE1S
R394 315-0121-00 BO70000 B129999  RES,,FXD,CMPSN:120 OHM,5%,0.25W 01121 C¢B1215
R394 315-0181-00  B130000 RES, ,FXD,CHESH:180 OHM,5%,0.,25W 01121 ¢€B1815
R395 315-0151-06 BOLOLOC BOS999S  RES.,FXD,CHPSN:150 OHM,Sk,0.25W 01121 CB1515
R395 315=0121-00 B0O70000 B129999  RES.,FXD,GMPSN:120 OHM,5%,(.254 01121 CBl215
R395 315-0181-00  B130000 RES.,PXD,CMPSN:180 OHM,5k,0,25W 01121 CR1215
R396 315-0151-00 B010LOC BO63999  RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
R30E& 115=0121-00 BOTQOO0  R129900 RES. ,FXD,CMPSN:120 OHM,5%,0.,25W 01121 (CBl215
RI96 315-0181-00  B130000 RES. ,FXD,CMPSN:180 OHM,S%,0.25W 01121 CB1B1S
R410 308-0426~00 RES,,FXD,WW:470 OHM,5%,3W 91637 RS2B-B4A70RO0J
ra10l  308-0426-00 BO10100 B148279  RES.,FXD,WW:470 OHM,5%,3W 91637 RS2B~B470R0I
R410*  308-0077-00 B14B280 RES, ,FXD,WW:1K OHM,5%,3W 91637 RS2B-B10000J
R419 1)5-0751-00 RES . ,FXD,CMPSN:750 OHM,5%,0.25W 01121 CBI51S
RA20 311=1408=00 RES. ,VAR,NONWIR1K OFM,0,Z5wW 71450 XZ201Rl02B
R4A21 115-0222-00 BES.,PXD,CMPEN:2. 2K OHM,5%,0,25W 01121 CB2225
R423 307-0093-00 RES, ,FXD,CHPSN:1.2 OHM,5%,0.50W 01121 EB12G5
RA25 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.250W 01121 CBS115
R423 321=-0222=00 RES. ,FXD,FIIM: 2K OHM,1%,0.125% 91637 MFFl816G2Z0000F
R43S 321-0257=-00 RES.,FAD,FI1M:4.64K OHM,1%,0,125W 91637 MFF1B16G46400F
R430 315-0102-00 RES . ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 cBlO25
R439 115-0103=-00 RES. ,FXD,CMPSN: 10K OHM,5%,0,25W 01121 C¢Bl035

10ption 2 only.
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Replaceable Elactrical Paris—DM 501

Mir Part Number O

Tektronix  Serial/Model No. Mir
Ckt No. PartNo. Eff Dscont Name & Description Code
R440 301-0511-00 RES. ,FXD,CMPEN:S10 OHM,5%,0.50W 01121 EBS11S
R442 315-0163-00 BOLOL00 BO10259 RES.,FXD,CMPSN:10¥ OHM,5%,0.25W 01121 ¢B1035
R4d2 315-0561-00 BO10260 RES, ,FXD,CMPSN:560 OHM,5%,0.25W 01121 €BS615
Rd44 307-0093-00 RES.,FXD,CMPSH:1.2 OHN, 5%,0.50W 01121 EB12ZGS
£l0 105=-0440=00 ACTR ASSY,CAM 8:RANGE,/FUNCTION BOCO® 105=-0440=-00
515 260-1209-00 SWITCH, PUSH:14FDT BO0OD  260-1209-00
si1251  260-0860-01 SWITCR,SLIDE:0.5A,120VDC,CKT CD MT 10389 23-021-043
7290 120-0844-00 XPMR, PWR, SDN/SU 80009 129-0844-00
T300 120=0697-00 XFME, TOROID1TWO 20 TURN WINDINGS agooe  120-0697-00
1215 120-0697-00 XFMR, TOROID:TWO 20 TURN WINDINGS B000Y  120-0697-00
T320 120=0697=00 KFMR, TOROID:; TWO 20 TURN WINDINGS goocs  120-0697-00
u30 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0156-00
oo} 156-0122-00 MICROCTIRCUIT, LI :OFPERATIONAE AMFLIFIER 18324 NKE3I1T
01001 156-0158-00 MICROCIRCUIT, LI :PUAL OPERATIONAL, AMPLIFIER 20009 156-0158-00
vl70 156-0087=00 MICROCIRCUIT, LT +OPERATIONAT AMPLIFIER 80009 156-0067-00
0175 156-0134-00 MICROCIRCUTT,LI:SINGLE DIFFERENTIAL COMPARATOR 18324 WST1O0V
U220 156-004 3=-0C MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00
U230 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT PCS NAND GATE 01295 SN7400N
U235 156-0041-00 ' MICROCIRCUIT,DI:DUAL D-TYFE FLIP-FLOP 27014 OM74748
U236A,8 156-0408-00 XB140000 MICROCTRCUIT, DI :DUAL RETRIG MONDSTABLE MV 07263 9602PC
U23s 156-0072~00 BO10100 B139999K MICROCIRCULT,DI:MONOSTABLE MV,TTL 27014 DM74121N
U295 156-0079-00 MICROCIRCUIT,DI:DECADE COUNTER,TTL 07263 93%0BC
310 156=-0039-00 MICROCIRCUIT,DI:DUAL J-K FLIP FLOP 01295 ESN7473IN
U3ila 156-0041-00 MICROCIRCUIT,DI :DUAL D=-TYPE FLIP-FLOP 27014 DM7474N
u320 156-0041-00 MYICROCIRCUIT,DI:DUAL D~TYPE FLIP=FLOP 27014 DMT474N
u325 156=-0030=-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS MAND GATE 01295  SN7400M
330 156-0306-00 MICROCIRCULIT,DI:4.5 DECADE CTR,MOS Q7263 3814DC
390 156=-0129-00 MICROCTRCUTIT, DI :SGL BCD TO 7=SEG DCDR/DEVR 01295 SN7447AN
420 156~0071-00 MICROCIRCUIT, LI :VOLTAGE RECULATOR 07263 723DC
VR1251 152~0486-00 SEMICOND DEVICE:2ENER,(.25W,6,2V,5% 07930 1mNM3497
VRISO  152-0195-00 SEMTCOND DEVICE:ZENER,O0.4W,5.1V,5% 80009 152-0195-00
VRIB0  152-0486-00 SEMICOND DEVICE:2ENER,0.25W,6.2V,5% 07910 1N3497
VR200 152-0486-00 SEMICOND DEVICE:Z2ENER,0.25W,6.2V,5% 07910 1N34%7
YR270Q 152-0508-00 SEMICOND DEVICE:ZENER,0.4W,12.6V,5% a0009 152-0508=00
VR275  152-0508-00 SEMICOND DEVICE :ZEWER,0.4W,12.6V,5% 80009 152~0508-00
VR410  152-0168-D0 SEMICOND DEVICE :ZEWER,0.4W,12V,5% 04713 1N963D
Y330 158=-008a2-00 18853 COBD

lgtandard and Option 1 only.
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INTERNAL ADJUSTMENT PROCEDURE

R182

R115

+DC Cal. Gain Adj.
R155
Integrator Zero I _géogﬂ_ l u':?:]
\\ // . pe
Ca2
@/m ¢ 720 V AC Comp
[
C45
Sﬂl)&* 200 V AC Comp
5125
U330 Temp. Scale
R125 ca8
7__..-\ Offset Adj. 500 V Comp,
Pin 15 Pin 24
-12V +9V R70
-E} AC Cal.
R50
\:I:;LD Currant
R420 Zero
5 V Adj
+12 \f Floating
+5 V Fioating
R35
gooodoopIza € aca
=12 V Floating
Fioating Ground Bottom

Front
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Services Available

Tektronix, Inc. provides complete instrument repair and
adjustment at local Field Service Centers and at the Factory
Service Center. Contact your local TEKTRONIX Field
Office or representative for further information.

Maintenance

Refer to the TM 500 series Power Module manual for
complete maintenance information,

Test Equipment

For calibration, and a complete accuracy check of the
DM 501, the following equipment is required:

DC voltmeter to 12 V
DC voltage source to 1 kV
DC current source to 2 A

AC voltage source to 500 V RMS, 40 Hz, 8 kHz and 10
kHz

AC current source to 2 A RMS, 1 kHz
Resistances to 20 M&)

Temperature souree, 0°C and 100°C

Accuracy of calibration and performance checks depend
upon the accuracy of the test equipment used.

Calibration of the temperature function requires an
accurate temperature source. Satisfactory results may be
obtained by using the equalizing block shawn in Fig. 3-1A
and Fig. 3-1B, shown on the reverse of this foldout, along
with an accurate thermometer, suitable container, ice and
boiling water.

Preparation

The DM 501 can be operated either fully installed in a
TM 500 series Power Module, or connected to the Power
Module via a flexible plug-in extender {TEKTRONIX Part
No. 067-0645-01). Remove the Power Module cabinet to
make adjustments 1o the OM B01 inside the Power Module.
DM 501 adjustments are located on the component side of
the board. See center page illustration-for adjustment
locations, Make adjustments at an ambient temperature
between +20°C and +30°C.

1. Adjust 5-Volt Power Supply

Connect the positive lead of a DC voltmeter 1o pin 24 of
U330, +5 V, and the negative lead to chassis ground. Adjust
R420, BV Adj., for 5 V £0.1 V.

REV. B8, NOV 1975

2, Check 12-Volt Supplies

Check for +12 V 1.0 V between the cathode of VR410,
+12 V, and chassis ground. Check for —12 V +0.6 V
between pin 15 of U330, —12 V¥, and chassis ground.

3. Check Floating Supplies

Connect the negative tead of a DC voltmeter to the pin
labeled Floating Ground. Check for +12 V #0.6 V at pin
fabeled +12 V Floating, —12 V £0.6 V at pin labeled —12 V
Floating, and +5 V 20,50 V at pin labeled +5 V Floating.

4, Adjust integrator Zero

Set the RANGE/FUNCTION switch at the 2 DC VOLTS
position. Short the Hl and LO input binding posts together,
Adjust R155 for a display readout of all zeros, 1 count.

5. Adijust DC Calibration

Apply an accurately known DC Voltage {approximately
1.8 V) to the HI and LO binding posts (+ to HI post). Set
the RANGE/FUNCTION switch at the 2 DC VOLTS
position. Adjust R182, labeled +DC Cat., for a display
reaclout of the applied voltage 1 count. Reverse polarity of
the DC voltage {— to HI post) and adjust R202, labeled
—DC Cal., for a display readout of the applied voltage.

6. Check DC Voltage Ranges

Apply accurately known voltages, approximatefy 10%
below each full scale value on the RANGE/FUNCTION
switch, to the HI and LO binding posts. Check atl ranges for
accuracy to specifications.

7. Adjust Temperature Dffset

Piace the RANGE/FUNCTION switch in the TEMP
position. Connect a P6058 probe, or other suitable Sensor,
to the front panel connector labeled TEMP PROBE. Set the
internal switch $125, labeled Temp. Scale, to the C
position. With probe tip at 0°C, adjust R125, Offset Adj.,
for a display readout of probe tip temperature 1 count.
See Fig. 2-1A and Fig. 2-18 for details of probe equalizing
block and calibration fixture. if the probe tip temperature
is not exactly 0°C, repeat this step after the following step,
and continue until no interaction exists.

8. Adjust Temperature Gain

Place RANGE/FUNCTION switch in TEMP position,
internal 5125 in C position and probe tip at known




temperature near 100°C. Adjust R116, Gain Adj., for a
display readout of the probe tip temperature +1 count.
Repeat step 7 if necessary. Leave probe at 100°C for the
next step. ‘

9. Adjust °F Calibration

With probe tip at known temperature near 100°C,
convert to °F:

op - 8°C
F=gm+ 32

Set RANGE/FUNCTION switch to TEMP position, internal
§126, Temp Scale Sw., 1 °F. Adjust R128, °F Adj., for
a display readout of the known temperature 1 count,

10. Adjust Ohms Calibration

Set RANGE/FUNCTION switch to the 200 K OHMS
position. Connect an accurately known resistance near
180 k& to the H! and LO binding posts. Adjust R35,
Cal, for a display readout of the known resistance *1 count,

11. Check Resistance Ranges

Connect accurately known resistances, approximately
10% below full scale values, as shown on the RANGE/
FUNCTION switch, to the Hl and LO binding posts. Check
all OHMS ranges for accuracy to specifications.

12. Adjust Current Zero

Set the RANGE/FUNCTION switch to the 2000 DC mA
position. Adjust R8O, Current Zero, for a display readout
of all zeros +1 count.

13, Check DC mA Ranges

Apply accurately known PC currents, 10% below full
scale values as shown on the RANGE/FUNCTION switch,
to the Hl and LO binding posts. Check alf DC mA positions
for accuracy to specifications.

14. Adjust AC Voltage Calibration

Set the RANGE/FUNCTION switch to the 2 AC VOLTS
position. Connect an accurately known AC voltage near

Service Information=DM 501

1.8 volts RMS at 1 kHz to the HI and LO binding posts,
Adjust R70, AC Cal., for a display readout of the applied
voltage £1 count.

15. Adjust 20 V AC Compensation

Set the RANGE/FUNCTION switch to the 20 AC
VOLTS position. Connect an accurately known AC voltage
near 18 volts RMS at a frequency of 8 kHz to the HY and
LQO hinding posts. Adjust €42, labeled 20 V AC Comp., for
a display readout of the applied voltage +1 count.

16. Adjust 200 V AC Compensation

Set the RANGE/FUNCTION swiich to the 200 AC
VOLTS position. Connect an accurately known AC voltage
near 180 volts RMS at a frequency of 8 kHz to the HI and
LO binding posts. Adjust C45, labeled 200 V AC Comp.,
for a display readout of the applied voltage 1 count.

17. Adjust 500 V AC Compensation

Set the RANGE/FUNCTION switch to the 500 AC
VOLTS position. Connect an accurately known AC voltage
near 450 volts RMS at a frequency of 8 kHz to the HI and
LC binding posts, Adjust €48, labeled 500 V AC Comp.,
for a disptay readout of the applied voltage £1 count.

18. Check All AC Voltage Ranges

Apply accurately known AC voltages at frequencies of
40 Hz and 1D kHz to the Hl and LO binding posts. Use
amplitudes 10% below full scale values as shown on the
RANGE/FUNCTION switch. Check each range at each
frequency for accuracy 1o specifications.

19. Chack AN AC mA Rangas

Apply an accurately known AC current at a frequency
of 1 kHz, with an amplitude approximately 10% below full
scale values as shown on the RANGE/FUNCTION switch,
to the Hl and LO binding posts. Check each AC mA
position for accuracy to specifications.

FH4NAIV0Ud
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TEMPERATURE PROBE
EQUALIZING BLOCK

Service Information—DM 501

TOP VIEW
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Place a small guantity of dielectric cool-
ant in the probe and thermometer holos
to insure good thermal conduction. Use
FC 40 Fluorinert Brand Electronic v
Liquid or similar coolant. Place the
probe and thermometer in their respec-
tive holes and sat the equalizing block in
chipped ice or boiling water. Do not ALUMINUM
submenge the probe in water. Wait ap-

proximately 20 minutes or until the

thermometer indicates the agqualizing

block has temperature-stabilized. To

shorten the time required for stabiliza-

tion, use two equalizing blocks in sopa-

rate containers of icad and boiling water,

Transfer the probe from the low and

high temparature containers whan catled

for in the adjustment procedura,

Fig. 3-1A. Tamperature Probe Equalizing Block.




To suit container ._i

- 0062 Alominum

& & #4 Sheet Metal Screws

| -~

1/16" Glass Epoxy board

1/8" Slot

31/2

440 Scrows wiwashers for attaching ta
equalizing block. Adjust equalizing block

up or down to =it container height.
Block may be mounted on either side of
ppoxy board.

®
]
O

3/4" x 3/8" tab

pzzz@zz@zzq/ Rest on lip of
< container

3/4"

Fig. 3-1B. Suspension bracket for temperature probe aqualizing block,
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10X Currant Amplifisr

Provides 10X gain for the
valtage developed across
known resistance in all cur-
rent measurament modes.
Allows for use of lower
known resistance values,

Hi ; Attenuator and Input
Switching®

Comprises input switching,
attenuation,and protection

for the wvarious moasure-
ment modes,

Lo>—>-

AC Converter @

Rectifies AC volt-

ages in the AC
modes for applica-
tion to the integra-

k

tor or analog to digi-
tal converter,

AC Voltage
and Current

BLOCKE

-

Puositive Reference
Cutrent Sourca @

Applies a known ¢
four times greater in &
tude than that applis
the integrator an
opposite polarity  tc
ramp. This current
charges the capacitor
discharge time is mea
by the counter and
verted to a numerics

play.

J

Integrator @

Generates a linear ramp
positive or nagative |
depending on the polarit
applied voltage. Operate:

> — modified dual slope prine
DC Voltage voltage measured is
Current and applied to the integrat
GND Rasistarce during c¢apacitor dischar
. 9 Teme. vides at least a 1 mV ran
no voltege is being meas
prevent extraneous readin
o .
</ L
Obhms Convertar @
p] Provides constant
current 1o the resis-
tance heing mea-
surad. L
4 kHz -
Temperature i
Negative Reference
> - Méasramant Currant Source <
Converts base.ts. 0 .
emitter voltage vari- perates tlfln th.e.
TEMP PROBE | ation in the sensing > manner as the positiy
transistor to a DC :'r:e"d“ ¢ Current i ¢
p or  negative-
>—>— ::'“tg: EP':np:;::::d‘ ramps resulting from
temperature, tive measured voltage:
N -
/ TEMP OUT
4335y —p] "OWer Supply @® | +i2v
Pravidas regulated
and current limited Lo +5V
voltages to the non-
—335%Y — isolated portions of

the DM 501,

——— =12V

Numbers in diamonds refer to appropriate schematics pages.




AC Converter

Rectifies AC volt-
ages in the AC
modas for applica-
tion to the integra-
tor or analog to digi-

Positive Reforance
Current Source @

Applies a known current
four times greater in ampli-
tude than that applied by
the integrator and of
oppaosite polarity to the
ramp. This ¢urtent dis-
charges the ¢apacitor. The
discharge time is measured
by the counter and con-
veried to a numerical dis-

play.

BLOCK DIAGRAM

tal convarter,

Integrator @

Generates a linear ramp in the
positive or negative direction
depending on the polarity of the
applied voltage. Operates on the
mod ified dual slope principle, The
voltage measured is always
apglied to the integrator, even
during capacitor discharge. Pro-
vides at keast a 1 mV ramp when
no voltage is being measured, to
prevent extraneous readings.

Zero Crossing Detector @
Stops the counters when

A

k 4

the discharge part of the
ramp rsaches zero voltage
or ground,

AC Voltage
and Current
-
> 5C Voltege O
Current and
Resistance .4,
4
=
. Power Supply @ L +12
Provides regulated
and current fimited joo g 5V

voltages to the non-
p—1 isolated portions of
the DM 501,

— 12V

hematics pages.

4

Negative Referance
Current Source @

Qperates in the same

manner as the positiva Ref- e

erance Current Scurce.
Used for negative-poing
ramps rasulting from nega-
tiva measu red voltages,

Floating Power Supply

&

Divides the elock signal by
ten, driving & saturating
amplifier and a full wave
ractifier through an isola-
tion transformer, Provides
+1ZV, =12V, and 15 V,
isolated from chassis
ground, to the lategrator,
Refarence Current Sources,
2aro Crossing Datector,
X10 Current Amplifier,
Ohms Converter and AC
Converter.

Display Anode Drivar

Activates the appro
display moduls for t
formation being displ
Includes the decimal
driver.

t

Qut

A

Display Modules @

Each module contains
ments, represented as ¢
light emitting diodes,
decimal point, The sey
arranged to form nun
2zar0 to nine, When

drivers raise the anode
the modules are lighted
significant digit modu
the polarity sign as ¥
numeral one. The seg
fighted by lowering thi



CK DIAGRAM
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Referenca

Source @

a known current
1e5 greater in ampli-
an that applisd by
tegrator and of

»  polarity  te the
This current dis-
the capacitor. The
e time is measured
counter and con-
o & numerical dis-

-

)

Counters and Control Logic @

Provides digital logic control for
the Display Anode Drivers, Refer-

. e ence Current Sources and BCD to
Seven Segment Converter. In-
@ il eludes the 400 kHz clock, polar-
v linear ramp in the ity indicating circuits, counters
n  negative direction - ik and latches,
m the polarity of the Zoro Crossing Detector @)
age. Operate: on the Stops the counters when
al slopa principle. The the discharge part of the
easured is always ramp reaches zero voltage
the integrator, aven or ground,
witor discharge, Pro-
it @ 1 mV ramp when
s baing measured, to 4
aneous readings. 40 kHz BCD to Seven Segment
A ! Converter @
Converts the binary-coded-
dacimal information to
¥ seven-segment format to
drive the display modules,
T y
' Reference
Saurce 3 Y

ps in the szame

a5 the positive Ref-f

Current Scurce.
or negative-going
sulting from nega-
ured voltages.

Fioating Power Supply

Q@

Divides the clock sigral by
tan, driving a saturating
amplifier and a full wave
rectifier through an isola-
tion transformer, Provides
+12V, 12V, and +5 V,
isolatad from chassis
ground, to the bategrator,
Reference Current Sources,
Zero Crossing Detector,
X10 Current Amplifier,
Ohms Converter and AC
Converter,

A

!

Out

Display Anode Drivers @

Activates the appropriqte
display module for the in-
formation baing displayed.

Includes the decimal point
driver.

Y

Display Modutes <3)

Each module contains seven seg-
ments, represented as cathodes of
light emitting diodas, as well as a
decimal point. The segments are
arranged 10 form numbers from
zero to nine, When the anode
drivers raise the anodes to +5 V,
the modulas are lighted. The most
significant digit module displays
the polarity sign as well as the
numeral one. The segments are
lighted by lowering the cathodes.

Most
Significant
Digit and
Palarity

Module




Service Information—DM 501

CONTROLS AND CONNECTORS

Display Readout

4 1/2 digit LED readout
with decimal point
positioned by RANGE/
FUNCTION switch.
Resolution is 0.005% of
range except temperature
which is 0.1°.

Ground Binding Post

Chassis ground.

TEMP OUT Pin Jacks

QOutput available irrespec-
tive of RANGE/
FUNCTION switch setting.
Center terminal ground.

Y~
™~

RANGE/FUNCTION

ey = Switch
ik RANGE/FUNCTION /

Selects all ranges and func-
tions.

INPUT Binding Posts

/ Binding posts for applica-
; tion of unknown voltage,
current, or resistance. May
be floated 1,5 kV above

ground.

INPUT Pushbutton

Button OUT transfers in-
put to front panel. Button
in rear interface connector.
Does not switch TEMP

input.

TEKTRONIX &

TEMP PROBE Connector

Mates with PGO58 probe
connector. Also used with
other temperature sensing
devices.

WyYoaYia Ma018 R
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REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your tocal
Teklronix, Inc. Figld Office or ropresentative.

Changes to Tektronix instruments are sometimes made to
accommaodate improved components as they become avaiiable,
and 10 give you the benefit of the latest circuit improvements
developed in our engineering department, it iz therafore
important, when orderlng parts, to include the following
information in your order: Part number, instrument type or
number, seriat number, and modification number f applicable,

If a part you have ordered has been teplaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

Change information, it any, is located at the rear of this
manuai.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed alter this serial number

FIGURE AND INDEX NUMBERS

Hems in this section are referenced by figure and index
numebers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented io indicate item
relationships. Following is an example of the indentation system
used in the desgription column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/ar Component

Detait Part of Assembly andior Component
Attaching parts for Delail Part

"

Parts of Detait Part
Aftaching parits for Parts of Detaif Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right,
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - . - indicates the end gf
attaching parts.

Attaching parts must be purchased soparately, unless otherwlise
specified.

ITEM NAME

In the Parts List, an dtem Name is separated from the
description by a ¢colon (). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further ltem
Name identification, the .S, Federal Gatatoging Handbook HE-1
can be utilized where possible.

ABBREVIATIONS

" INCH ELCTAMN  ELECTRAOMN

] NUMEBER SIZE ELEC ELECTRICAL

ACTR ACTUATOR ELCTLT  ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT

ALIGN ~  ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALLIMINUIM EQPT EQLIFMENT

ASSEM ASSEMELED EXT EXTERNAL

ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE

AWG &HMERICAN WIRE GAGE FLH FLAT HEAD

Bo BOARD FLTR FILTER

BRAKT BRACKET FR FRAME or FRONT

BRS BRASS FSTHA FASTENER

BRZ BROMZE FT FOOT

BSHG BUSHING FXD FIXED

cag CABINET GSKT GASKET

CaP CAFACITGR HD: HANDLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEXHD  HEXAGONAL HEAD
CKT CIRCUIT HEX 5QC HEXAGONAL SOCKET
comp COMPOSITION HLCPS HELICAL COMPAESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
coy COVER Hy HIGH YOLTAGE

CPLG COUPLING L] INTEGRATED CIRCUIT
CRY CATHOODE AAY TUBE [In] INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DwhR DRAWER IMPLRA IMPELLER

REV. B MARCH 1976

] INGH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
INSUL NSULATOR SEMICOND SEMICONDUCTOR
INTL INTERMAL SHLD SHIELD
LPHLDR  LAMPHOLDER SHLDR SHOULOEAED
MACH MAGHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NiP NIPPLE SLvG SLEEVING
NON WIRE NOT WIRE WOUND SPR SPRING

QBD ORDER BY DESCRIPTICON 5Q SQUSRE

oD QUTSIDE OMMMETER 58T STAIMLESS STEEL
VM QvaL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE aw SWITCH

Pt PLAM &¢ PLATE T TUBE

PLSTC PLASTIC TERM TERMItvAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWHR FOWER TNSN TENSION

RACPT RECEPTACLE TPG TAPPING

AES REZISTOR TRH TRUSS HEAD
RGD AIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMA TRANSFCRMER
SCR SCREW X5TR TRANSISTOR

314




Replaceabls Mechanical Parts—DM 501

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manufacturer Address City, State, Zip
00002 LEMO USA 2015 ZND STREET BERKLEY, CA 94710
00779 RMP, INC. P O BOX 3608 HARRISBURG, PA 17105
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR
GROUP ® O BOX 5012, 13500 N CENTRAL
EXFRESSWAY DALLAS, TX 75222
06261 SPECTRA~STRIF CORP, 7100 LAMPSOM AVE. GARDEN GROVE, CA 92642
10389 CHICAGO SWITCH, INC. 2035 WABANSIA AVE, CHICAGO, IL 60647
12360 ALBAMY PRODUCTE CO., DIV. OF PNEUMO
DYNAMICS CORPORATION 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586
22526 BERG ELECTRONICS, INC, YOUX EXPRESSWAY NEW CUMBERLAND, PA 17070
" 45722 USM CORP., PARKER-KALON FASTENER DIV. CAMPBELLSVILLE, KY 42718
58474 SUPERIOR ELECTRIC ¢Q., THE 383 MIDDLE $T. BRISTOL, CT 06010
71279 CAMPRIDGE THERMIONIC COFRP. 445 CONCORD RAVE, CAMBRIDGE, MAh 02136
73743 FISCHER SPECIAL MFG, CO, 446 MORGAN ST, CINCINNATI, OH 45206
73803 TEXAS INSTRUMENTES, INC., METALIURGICARL
MATERIALS DIV, 34 POREST STREET ATTLERBORC, MA 02703
74445 HOLO=KROME CO. 31 BRCOCK 5T. WEST HARTFORD, €T 06110
78189 ILLINOIS TOOL WORKS, INC.
SHAYEPROOF DIVISION 5T. CHARLES RORD ELGIN, IL 60120
78471 TILLEY MFG. CO. 300 INDUSTRIAL RD. SAN CARLOS, CA 94070
BOODS TEKTRONIX, IHC. P O BOX 300 BEAVERTOM, CR 97077
83385 CENTRAL SCREW CO. 2530 CRESCEMT DR. BROADVIEW, IL 60153
87308 M. L. INDUSTRIES, INC., SOUTHERN SCREW
DIV, P. 0. BOX 1360 STATESVILLE, NC 28677
97464 INDUSTRIAL EETAINING RING CO. 57 CORDIER S5T. IRVINGTON, NJ 07111
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Replaceable Mechanical Parts—DM 501

Fig. &
i v Index  Tektromix Serial/Model No. Mir
o No. Part No. Eft Dscont Qty 12345 Name & Descriptien Code  Mfr Part Number
-1 366=0500-00 1 XNOB:GRAY,4 SIDED 80009 366-0500-00
_ 213-0153-00 2 . SETSCREW:5-40 X 0.125 INCH,HEX SOC STL 74445 OBD
~2  366-1402-27 /A 1 PUSH BUDTON:GRAY--OK B000Y9 366-1402-07
v-3  21a~1840-00w 1! A4 1 PIN,KNOB SECRG:D.094 OD X 0,120 INCH LONG 80009 214-1840-00
-4 366-1422-01 1 ¥NOB:LATCH 80009 366-1422-01
-5 337-1399-00 2 SHLD,ELECTRICAL:SIDE 80009 337-1399-00
i -6 129-0103-00 1 POST,BDG,ELEC:ASSEMBLY 50009 129-0103-0D0
q 200-0103-00 1 . NUT,PLAIN,XNURL:0.25-28 X 0.375" OD,BRASS 80009 200-0103-00
129-0077-00 1 . STUD,SHOULDERED:0,938 INCH LONC,BRASS 80009 129-0077-00
(ATTACHING FARTS)
_ =7 210-0455-00 1 NUT,PLAIN,HEX,:0,25-28 X 0.375 INCH,BRASS 73743 3089-402
! -8 210-0223-00 1 TERMINAL,LUG:0,25 INCH DIA,SE 78189  210]-14-03-2520N
- om W om = om
-9 120-D064-00 1 POST,BDG,ELEC :CHARCOAL, 5-WAY MINIATURE 58474 BINP BBLO167C13T
{ATTACHING PARTS)
- -1¢  210=0457-00 1 NUT,PLAIN,EXT Wi16-32 X 0.3L2 INCH,STL 83385 OPD
-1l 358-0181-00 1 INSULATOR,BSHG:CHARCOAL 58474 BBl0LE6GL3IEX
_ e L
-12  129-0064-01 1 POST,BDG,ELEC :RED,5-WAY MINIATURE 58474 BBlO167GZBX
_ (ATTACHING PARTS)
-13  210-0457-00 1 NUT,PLAIN,BXT W:6-32 ¥ 0.312 INCH,STL 83385 OBD
-14  358-0181-01 1 INSULATOR,BSHG:RED 58474 BBLOG6G2
R -
-15  426-0681-00 1 FR,PUSH BUTTON:GRAY PLASTIC 60009 426-0691-00
- -16  131-1011-00 1 CONMECTOR,RCPT,:4 CONTACT,FEMALE 0000A RA 1304 TEX
-17  333-1697-00 1 PANEL,FRONT: 80009 333-1697-00
333-17268-00 1 DANEL,FRONT: (OPTION 2 ONLY} 80009 333-1728-00
(ATTACHING PARTS)
- -18  210-0405-00 2 NUT,PLAYN,HEX.:2-56 X 0.188 INCH,BRS 73743  2X12157-402
210-0001-00 XBO0G00 2 WASHER,LOCK: INTL,0,092 IP ¥ 0,18"0D,STL 78189 1202-00-00-0541C
-1  211-0159-00 BOL0100 B129999 2 SCREW,MACHINE:2-56 X 0,375 TINCH,PNH STL 87308 OBD
211-0034-00 B130000 2 SCREW,MACHINE:2-56 X 0.50 INCH,PNH $3365 OBD
C 210-1008-00 ¥B130000 1 WASHER,FLAT:0.09 ID X 0.188" OD,BRS 12360 OBD
=20  210-0590-00 1 HUT,PLAIN,HEX.:0,375 X 0.438 INCH,STL 73743 2X28269-402
-21  210-0978-00 1 WASHER,FLAT:0,375 ID X 0.50 INCH OD,STL 78471 OBD
- = ¥ e e
361-0219-00 XB13000C 1 SPACER,SLEEVE:0.060 L X 0.093 ID BRS NI 80009 361~0219-00
-22  331-0314-00 1 WINDOW,READOUT: 8000% 333-0314-00
-21  426-0916-00 1 FRAME,RDOUT WDO: 80009  426-0916-00
y 24 214-1513-01T & A# 1 LCH,PLUG-IN RET: 80009 214-1513-01
— (ATTACHING PARTS)
) <25 213-0254-00 7 3 Atls 1 SCR,TPG,THD CTG:2-56X0.257100 DEG,FLH STL 45722 0BD
P
26 —m——- - 1l 1 CKT BOARD ASSY:INTEGRATED LOGIC(SEE A2 EPL)
-27  136-0252-04 B010100 BO92919 106 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060
1 136-0252-04 B0O92920 34 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060
| 136-0514-00 B0O92920 2 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 C9308-02
, 136-0269-02 BO92920 4 ., SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 (931402
i —28  136-0263-03 B010100 B149959¢ 13 . SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 00779  86250-2
136-0263-04 Bl48960 13 ,~, SOCKET,PIN TERM:FCR 0.025 INCH SQUARE PIN 22526 75377-001
-28  211-0D155-00 3 . SCREW,EXT,RLV B:4-40 X 0.37% INCH,SST 80009 211-0155-00
- -30  361-0236-00 3 . SPACER,SLEEVE:0.25 0D X 0.34 INCH LONG 80009 361-0238-00
3l = e 1 CKT BD ASSY:DIGITAL MULTI-METER(SEE Al EPL)
=32 131-0592-00 13 . COMPACY,ELEC:0.885 INCH LONG 22826 47353
-33  131-0604-00 36 . CONTACT,ELEC:0.025 SQ X 0.365 INCH LONG 80009 131-0604-00
131-0608-00 XB092920 B127399 2% . CONTACT,ELEC:Q.365 INCH LONG 22526 47357
¥ - 131-0608=00 B127400 26 . CONTACT,ELEC:O,365 INCH LONG 22526 47357
I -34  136-0252-04 BO10100 BO92019 235 . SOCKET,PIN TERM:0.188 INCH LONG 23526 75060
136=0252-04 BOS2920 10% . SOCKET,PIN TERM:0,188 INCH LONG 22526 75060
136-0578-00 B092920 1 . SOCKET,PLUG-TN:24 DIP,LOW PROFILE 01295 (932402
X 136-0514-00 B092920 2 . SOCKET,PLUG IN:MICROCIRCUIT,S CONTACT 73803 C9308-02
136-0260-02 B092920 1 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 01295 C931602
136-0269-02 B092920 6 . SOCKET,PLUG-IN:14 CONTACT,LOW CLERRANCE 01295 ¢©931402

FEV. B RPRIL 1977

lnefer to Electrical Parts List for part numbers.
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Replaceable Mechanical Parts—DM 501

Fig. & : .

Index  Tektronix  Serial/Model No. Mir
No. Part No. Eif Dscont Oty 12345 Name & Description Code Mir Part Number
1-35  260-~0960-01 1 . SWITCH,SLIDE:0,5A,120VDC,CKT CD MI 10389 23-021-043
-36  351-0186-00 3, GUIDE-POST.LOCK:0.84 INCH LONG 80009 351-0186-00 ;
105-0440-00 1 . ACTR AS$Y,CAM,S: 80009 108=-0440-00
-37  200-1519-00 1 . . COVER CAM 5W: 80009 200-1519-00
(ATTACHING PARTS) :
-38  211-0008-00 6 . . SCREW,MACHINE:4-40 X 0,25 INCH,PNH STL B3385 OBD i
-39 210~0004-00 6 . . WASHER,LOCK:INTL,0,12 ID X 0.26%0D,STL 78189 1204=00=D0=0541C -
- e X o = -
40  210-0406-00 12 . . NUT,PLAIN,HEX,:4-40 X 0.188 ENCH,BRS 731743 2X12161-402 3
-41  401-0146-00 1 . . BEARING,CAM SW:RERR 80009 401-0146-00
=42 407-1199-00 1 . . BRACKET,CCVER: . 80009 407-1199-00
43 401-0081-02 1 . . BEARING,CAM SW:FRONT 80009 401-0081-02
~44  214-1139-00] - . . SPRING,FLAT:GOLD COLORED 80009 214-1139=00
214-1139-02 =~ . . SPRING,FLAT:GREEN COLORED 80009 2L4-1139-02
214=-1139-03 - ., . SPRING,FLAT:RED COLORED 80009 214-1139=03
-4%  214-1127-00 2 . . ROLLER,DETENT:0.125 DIA X 0,125 INCH L 80009 214-1127-0¢
-46  354=-0391-00 1 . . RING,RETAINING:0.395"FREE ID ¥ 0.025" §TL 97464 3100-43-CD
-47  105-0439-00 1 . . DRUM,CAM SWITCH: 80009 105-0439-00
(ATTACHING PARTS)
-48  211-0116-00 6 . SCR,ASSEM WSHR:4-40 X 0,312 INCH,PNH BRS 63365 OBD

- - R o e -

-49 ————— e —— 1 . SWITCH,PUSH:4PDT(SEE 515 EPL)
-50  361-0384-00 2 . SPACER,PB SW:0,133 INCH LONG 80009 361=-0384=00
-81 344-0154=00 4 . CLIP,ELECTRICAL:FOR 0,25 INCH DIA FUSE 80009 344~0154-00
{ATTACHING PARTS FOR CKT BD)
=52  213-0146-00 B010100 BO62014 4 $&CR,TPG,THD FOR:6-2C X 0,313 INCH,PNH STL A3385 OBD
213-0146-00 BOE0215 3 SCR,TPG,THb FOR:6-20 X 0.313 INCH,PNH STL R3385 OBD
213-0336-00 ROG2105 1 SCR,TPG,THD FOR:6-32 X 1.25 INCH,PNH STL 83385 OBD
166-0209=00 XBO62015S 1 SPACER,SLEEVE:D,938 I K (.18 ID ALUMINUM 80009 166=-0209=00
P
337-2030=-00 1 SHIELD,ELEC: 80009 337-2030=-00
=53 3Eg-0025=00 1 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
=54 426-0724=-00 1 FR S$ECT,PLUG-IN:BOTTCM BOO09 426-0724=D0 0
(ATTACHING PARTS)
-55  213-0229-00 2 SCR,YPG,THD FOR:16-20 ¥0.375"100 DEG,FLH STL 83385 ORD
- e om e o m
=56  426-1014-00 1 PR SBCT,PLUG~IN: 80009 426-1014=-00
{ATTACHING PARTS)
-57 213=-0227-00 2 &€R,TEG,THD FOR:6-32 X 0,50 DEG,FLH ST B33IBS OBD
_— e W = =
~58 214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00
=59 —— 1 CYXT BOARD ASSY:DISPLAY({SEE A3 EFL}
198-3083-00 Bl3QQ00 1 . WIRE SET,ELEC: 80009 1%98-3083-00
131-0707=00 B130000 16 , . CONTACT,ELFC:0.46"L,22-~26 AWG WIRE 22626 75691-005
352=0164-00 R130000 1 . . CONN BODY,PL.EL:6 WIRE BLACK 80009 352-G164=00
352-0168-00 BL30000 1 . . CONN BODY,PL,EL:1Q WIRE BLACK 2000Y 352-0168-00 "
175-0829=-00 B130000 FfT . . WIRE,BLECTRICAL:6 WIRE RIERON 08261 OBD i
175=0833-00 B130000 FT . . WIRE,ELECTRICAL:lQ WIRE RIBBON 08281 OBED
—50 337-1761-00 1l SHIELD,ELEC: 80009 337=1761-00
=&l 186-2476=01 BO101C00 BG9L000 1 SUBPANEL,FRONT: 80009 3B6-2476-01
186-2476-03 BLlO00OJ 1 SURPANEL,FRONT: 8000% 386-2476-03
-&2 136-0387=00 2 .« JACE,TIF:GRAY 71279 450-4352=01-0318
386=-2476-00 BOLO100 BOSOOC) 1 SUBBAMEL,FRONT: (OPTION 2 ONLY) BOGOY  386-2476-00
386~2476~02 BLOOQOO 1 SUBPANEL,FRONT: (OFTION 2 OHLY} 80009 396-2476-02
136-0387-00 2 . JACE,TTP:GRAY 71279 450-4352-01-0319
=63 179-1889=00 BOLD0)O0 BQ3993 1 WIRING HARMESS :PISFLAY 2000% 179-1889=00
179-1889%9-01 BOY00QO B127399 1 WIRING HARNESS:DISPLAY 80009 179-1889-01
179=1889=02 B127400 B12999% 1 WIRING HARNESS:DISPLAY 80009 179~1B8%9=-02
179-1889-03 BI130000 1 WIRING HARNESS :DISPLAY BOQ0S  179=1859-03 -
131=0707=00 XB090000 B127399 23 ., ,CONTACT,ELEC:0,.48"L,22-26 AWG WIRE 22526 75691-005
131-0707-00 EB127400 B129999 26 . CONTACT,ELEC:0,48"L,22~-26 AWG WIRE 22526 75691-005
131=-0707=00 EB130000 10 ., CONTACT,ELEC:0.48"L,22-26 AWG WIRE 22526 75691-005
I
J'Replacc only with part bearing the coclor code as the original part in your instrument. ‘)
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Replaceable Mechanical Parts—DM 501

Fig. &

Index  Tektronix  Serial/Model No. Mifr

No. Part No. Eff ODscont Oty 12345 Name & Description Code  Mfr Part Number

1- 352-0171-00 XB127400 4 . CONM BODY,PL,EL:l WIRE BLACK BOGOD  352=0171=00
352-0169-00 XR127400 1 . CONN BODY,PL,EL:2 WIRE BLACK @o009  352-0169-00
352-0161-00 XB127400 : 2 ., CONN BODY,PL,EL:3 WIRE BLACK A0009 352-0161-00
352-0164=-00 XB127400 8129999 1 ., CONN BODY,PL,EL:6 WIRE BLACK 80009 352-0164-00
a52-0168-00 XB127400 B12G999 1 . CONN BODY,PL,EL:10 WIRE BIACK 80009 352-0168-~00
179=-1968=00 BOLOLOD BOBYZ99 1 WIRING HABRNESS: (OPTION 2 ONLY) 20009 179-1968-00
179-1968-01 BOS0000 B127409 1 WIRING HARNESS:(OPTION 2 ONLY) 80009 179=1368-01
179-1968-02 B127400 B129999 1 WIRING HARNESS: (OPTICN 2 ONLY) 80002 179-1968-02
131-0707-00 XROY0OOO Bl20995 20 . CONTACT,ELFEC:0.48%L,22-26 AWG WIRE 22526 75691-005
152-0171-00 XBL27410 B129999 2 . CONN BODY,PL,EL:l WIRE BLACK 80009 352-0171-00
352-0161-00 ¥Bl27410 B129999 1 . CONNM BODY,PL,EL:3 WIRE BLACK 80009 352-0161=-00
352-0164-00 XB127410 B129999 1 . CONN BODY,PL,EL:6 WIRE BLACK 80008 352-0164-00
352-0160-00 ¥B137410 B129969 1 . COKN BODY,PL,EL:10 WIRE BLACK 80009 352-0168-00
198-3082-00 B130000 1 WIRE SET,ELEC: (OPTION 2 ONLY) 80009 198-3082-00
131-D707-00 B130000 4 . CONTACT,ELEC:0.48"TL,22-26 AWG WIRE 22526 75691=00%
352-0161=00 B130000 1 . COMN EODY,PL,EL:} WIRE BLACK 80009 352-0161-00
352-0171-00 B13Q000 2 . QONMM BODY,PL,El:l WIRE BLACK 8000% 352-0L71-0C
175-0863~00 B130000 FT . WIRE,ELECTRICAL:2 WIRE RIBBON 80009 175-0863-00
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FIG. 1 EXPLODED

DM 501 DIGITAL MULTI-METER
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PEGSS VOLTAGE TEWP PROBE

Fig. &
Index Tektronix Serial/Model No. Qty Mfr
No. Part No. Eff Dscont 12345 Name & Description Code Mfr Part Number
2-1 010-0259-00 1 1 LEAD,TEST:PROEE,V/TEMP 80009 010-0259-00
003-0120-00 XBO10260 1 LEAD,TEST:PAIR(NOT SHOWN) 000AD 25274
070-1446-00 1 MANUAL,TECH: INSTRUCTION 80009 070-1446-00
1

Not furnished with Option 1 or Option 2.

REV. C MAR 1976 DM 501 DIGITAL MULTI-METER
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can’t get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

Asingle change may affect several sections. Since the change information sheets
are carried in the manual unti| all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.

SERVICE NOTE

LNINdIND3T 1S31 8
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CALIBRATION TEST EQUIPMENT REPLACEMENT

Calibration Test Equipment Chart

This chart compares TM 500 product performance to that of older Tektronix equipment. Only those
characteristics where significant specification differences occur, are listed. In some cases the new instrument
may not be a total functional replacement. Additional support instrumentation may be needed or a change in
calibration procedure may be necessary.

Comparison of Main Characteristics

DM 501 replaces 7D13

PG 501 replaces 107

PG 501 - Risetime less than 3.5 ns into
50I® .
PG 501 - 5 V output pulse; 3.5 ns Risetime.

107 - Risetime less than 3.0 ns into
5010

108 108 - 10 V output pulse; 1 ns Risetime.

111 | PG 501 - Risetime less than 3.5 ns; 8 ns 111 - Risetime 0.5 ns; 30 to 250 ns
Pretrigger pulse delay. Pretrigger Pulse delay.

114 | PG 501 - £5 V output. 114 - £10 V output. Short proof output.

115 | PG 501 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, and Delayed

or Delayed pulse mode; =5 V dc
Offset. Has +5 V output.

pulse mode; =10 V output.
Short-proof output.

PG 502 replaces 107

108 | PG 502 - 5 V output 108 - 10 V output.

111 | PG 502 - Risetime less than 1 ns; 10 ns 111 - Risetime 0.5 ns; 30 to 250 ns
Pretrigger pulse delay. Pretrigger pulse delay.

114 | PG 502 - £5 V output 114 - +10 V output. Short proof output.

115 | PG 502 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, Delayed & Un-
Delayed & Undelayed pulse mode; delayed pulse mode; =10 V output.
Has =5 V output. Short-proof output.

2101 | PG 502 - Does not have Paired or Delayed 2101 - Paired and Delayed pulse; 10 V

pulse. Has =5 V output.

output.

PG 506 replaces 106

067-0502-01

PG 506 - Positive-going trigger output signal
at least 1 V; High Amplitude out-
put, 60 V.

PG 506 - Does not have chopped feature.

106 - Positive and Negative-going trigger
output signal, 50 ns and 1 V; High
Amplitude output, 100 V.

0502-01 - Comparator output can be alter-
nately chopped to a reference
voltage.

SG 503 replaces 190,

190A, 190B | SG 503 - Amplitude range 5 mV to 5.5 V p-p. 190B - Amplitude range 40 mV to 10 V p-p.
191 | SG 503 - Frequency range 250 kHz to 250 MHz. 191 - Frequency range 350 kHz to 100 MHz.
067-0532-01 | SG 503 - Frequency range 250 kHz to 250 MHz. | 0532-01 - Frequency range 65 MHz to 500 MHz.
TG 501 replaces 180,
180A | TG 501 - Marker outputs, 5 sec to 1 ns. 180A - Marker outputs, 5 sec to 1 us.
Sinewave available at 5, 2, and 1 ns. Sinewave available at 20, 10,
Trigger output - slaved to marker and 2 ns. Trigger pulses 1, 10,
output from 5 sec through 100 ns. 100 Hz; 1, 10, and 100 kHz.
One time-mark can be generated at a Multiple time-marks can be
time. generated simultaneously.
181 | TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 181 - Marker outputs, 1, 10, 100, 1000,
wave available at 5, 2, and 1 ns. and 10,000 us, plus 10 ns sinewave.
184 | TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 184 - Marker outputs, 5 sec to 2 ns. Sine-
wave available at 5, 2, and 1 ns. wave available at 50, 20, 10, 5,
Trigger output - slaved to marker and 2 ns. Separate trigger pulses
output from 5 sec through 100 ns. @i 1 emel A sees 10, 1, anel s
One time-mark can be generated at 10 and 1 us. Marker amplifier pro-
a time. vides positive or negative time
marks of 25 V min. Marker
intervals of 1 and .1 sec; 10, 1,
and .1 ms; 10 and 1 us.
2901 | TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 2901 - Marker outputs, 5 sec to 0.1 us.

wave available at 5, 2, and 1 ns.
Trigger output - slaved to marker
output from 5 sec through 100 ns.
One time-mark can be generated at
a time.

Sinewave available to 50, 10,

and 5 ns. Separate trigger pulses,
from 5 sec to 0.1 us.

Multiple time-marks can be gene-
rated simultaneously.

NOTE: All TM 500 generator outputs are short-proof. All TM 500 plug-in instruments require TM 500-Series Power Module.

REV. A, OCT 1975
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




