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As Marked on Equipment

1η This Manual

OPERATORS SAFETY SUMMARY

The gener al safety information in this part of the sum-

	

ground. Α p rotective ground connection by way of

mary is for both operating and servicing personnel .

	

the ground ing cond uctor in the power cord is essen-

Specffic warnings and cautions will be found through-

	

tial for safe operation .

out the manual where they apply, but may not appear
in this summary. Safety information applies to both

	

Grounding the Prod uct
the D M 5120 and DM 5520 unless noted othe rwise .

This product is grou nded through the ground ing con-

TERMS

	

d ucto r of the power mod ule power cord . To avoid
electrical shock , plug the power cord into α proper-
ly wired receptacle before connecting to the product

In This Manual

	

input or outpu t terminals . Α protective g round con-

CAUTION statements identify conditions or practices

	

nection by way of the grounding cond uctor in

that could result in damage to the equ ipment or other

	

the power module power cord is essential fo r safe

property .

	

operation .

WARNI NG statements identify conditions or practices
that could result i n personal injury or loss of life .

CAUTION ind icates α personal i njury hazard not im-
mediately accessible as one reads the mark ing, or α
hazard to property including the equipment itself .

DANGER indicates α personal injury hazard immedi-
ately accessible as one reads the marking .

SYMBOLS

0

	

This symbol indicates where applicable
cautionary or other information is to be
found .

As Marked on Equipment

DANGER - Hig h voltage .

Protective ground (earth ) terminal .

ATTENTION-refer to manual .

Power Souce

This product is intended to operate from α power
module connected to α power source (DM 5120) or
from α power source (DM 5520) that will not apply
more than 250 volts rms between the supply con-
ductors or between either supply conducto r and

Danger Arising from Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts can render an electric
shock .

Use the Proper Power Cord (DM 5520)

Use only the power cord and connector specified for
your product. Use only α power cord that is in good
cond ition . See Operating I nstructions section of the
I nstruction Manual for power cord configuration . Refer
cord and connector changes to qualified service
pesonnel .

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct
type, voltage rating and current rating as specified
in the parts list of this manual .

Refer fuse replacement to qualified service personnel .

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in
an explosive atmosphere, unless it has been specifi-
cally certified for such operation .

Do Not Operate Without Covers

To avoid personal injury, do not operate this product
without covers or panels installed . Do not apply power
to the pl ug-in via α pl u g-in extender .

DM 5120/5520 Service Manual
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SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operator Safety Summary.

Do Not Service Alone

	

Disconnect power before removing protective panels,

Do not perform internal service or adjustment of this

	

soldering, or replacing components .

product unless another person capable of rendering
first aid and resuscitation is present .

	

Power Source
This product is intended to operate in α power module

Use Care When Servicing With Power On

	

connected to α power sou rce (DM 5120) or from α

Dangerous voltages may exist at several points in

	

power source (DM 5520) that will not apply more

this product . To avoid personal inju ry, do not touch	than250 volts rms between the supply conducto r

exposed connections and components while power	an d ground . Α protective ground connection by way

is on .

	

of the grounding conductor in the power cord is es-
sential for safe operation.

vi
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AMPS

Ι

Section 1
THEORY OF OPERATION

Introdu ction

	

analog and digital sections are electrically isolated
f rom each other by the use of opto-isolators for con

This section contains an overall functional description

	

trol and communications. Separate power supplies

of the DM 5120/5520 . Detailed schematics and com-

	

for the analog and digital sections ensure proper

ponent location drawings are located at the end of

	

isolation .
th is instruction manual .

The analog section consists of the signal condition

Overall Functional Description

	

Ιη9 circuits, multiplexer , input amplifier, Α/D converter
and control ci rcuitry . The heart of the digital section

Α simplified block diagram of the DM 5120/5520 is

	

is α 681309 microprocessor that supervises the entire

shown in Figure 1-1 . The instrument may be divided	o peration of the inst rument . Additional digital circuitry

i nto two sections : analog and digital ci rcuitry . The

	

includes the display and IEEE-488 interface .

Ί

	

INPUT CONDITIONING

	

Ι

ACV

CURRENT
SHUNTS

ACA

AC ATTENUATION/
AC-DC
CONVERSION

DCV,
OHMS

IEEE-488
INTERFACE

ACV,
ACA

CONTROL

MICROCOMPUTER

DISPLAY

ANALOG
________-___-_____-__________-_________-___-____-DIGITA

L
-__

FRONT PANEL
KEYS

DCV

HI >+4-- 1

	

DCV Ι

	

MULTIPLEXER

	

INPUTAMPLI FIER

	

Α/D CONVERTER~~ATTENUATION/

	

ι
LO

	

OHMSREFRESISTORS Ι
Ι

	

ι
------- -------------------------------

----------------------------------------------------------------

Fig.1-1 . Simplified Block Diagram.
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Theory of Operation

DCV (Diagram 4)

ACV (Diagram 5)

Analog Circuitry
The detailed circuitry of the DM 5120/5520 analog
section is located on diag rams 4, 5, 6, and 7.

Input Signal Conditioning

Signal conditioning circuitry modifies the input to α
signal that is usable by the DM 5120/5520 and ap-
plies that signal to the multiplexer.

Signal condition ing for the 30 V and 300 V ranges
is performed by resistor divide r network R17. On
these ranges, Κ1 and Κ2 are open, and the d ivider
network is connected to signal ground through 011
and U22A . The following attenuation of the input sig-
nal is provided :

Divided by 10 on the 30 V range.
Divided by 100 on the 300 V range .

On the 30 V range, 013 is on and 03 is off routing
the input signal in the multiplexer (035) . On the 300 V
range, 013 is off and 03 is on routing the input sig-
nal to the multiplexe r (6135) . On the 300 mV and 3 V
ranges, the input signal is removed from the resistor
d ivider network (6113 and 03 off) and applies direct-
ly to the multiplexer through Κ 1 and R 13 .

The basic steps involved in ACV condition ing are as
follows :

1 . Relay Κ4 applies the ACV input to the gain cir-
cuitry. Here the signal undergoes α gain factor of
10 (300 mV range), 1 (3 V range), 1/10 (30 V
range), or 1/100 (300 V range) .

2. The signal is then applied to the TRMS converte r
(U27) where the ac signal is converted to α do
signal .

3 . The do signal is then applied to the multiplexe r.

In the 30 V range, the signal is applied to U26A. Be-
cause analog switch U23C is open οη this range,
amplifie r U26A has α feedback resistance of 118 kΩ
(1132) which results in α gain factor of 1/10 . The
divided signal is then routed through analog switch
U23B and buffer U26B to the TRMS converte r .

On the 300 V range, the signal is applied to U26A.
Because analog switch U23C is closed on this range,
amplifie r U26A has α feedback resistance of 118 kΩ
(R32) in parallel with 13 kΩ (R24), resulting in α gain
factor of 1/100 . The divided signal is then routed
through analog switch U23B and buffer U26B to the
TRMS converter .

OHMS (Diagram 4)

Resistance measurements are made using the ratio-
metric technique (see Figure 1-2) . When the resis-
tance function is selected, α series circu it is formed
between the ohms source, α reference resistor and
the external unknown resistance. Α current flows
through the reference resistor and the unknown resis-
tance . Since this current is common to both resis-
tances, the value of the unknown resistance can be
calculated by measuring the voltage across the refer-
ence resistor and the voltage across the unknown
resistance.

FRONT PANEL
CONNECTOR

R 1
INPUT

HI

V OHMS

ι νοHMS
R

	

; REF HI
REF

Ι

ι Rι

	

S

	

ι___RZ __-'
SENSE

Ι HI j

	

ί

ν OHMS
4 TERM

	

;

	

; SENSE HI
Rχ : CONN .

ONLY ,

	

ι ι

R3

	

:,SENSE

	

;

	

i VOHMS
ί - ---___ -~

	

LO

	

j SENSE LO
s

ι
On the 300 mV and 3 V ranges, the signal is routed

	

AAA-
R

through

	

- -
relay Κ5 and buffer U28A . On the 3 V range,

	

` °

	

INPUT

the signal proceeds through analog switch U21 C and

	

LO

	

j
buffer U26B before being applied to the TRMS con-

	

;
verter (U27) . On the 300 mV range, the signal is
detoured through analog switch U21 A to U28B which

	

Ι R α RRεF 0 Ν OHMS SENSE HI - ν OHMS SENSE LO)

is configured as α Χ10 amplifier. The amplified sig-

	

χ

	

Υ OHMS REF HI - ν OHMS REF LO

VOHMS
REF LO

παΙ then proceeds through analog switch U21 B and
buffer U26B to the TRMS converter (U27) .

	

Fig. 1-2. Input Configuratio n during 2 and 4-Terminal
Resistance Measurement .
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The following ohms refe rence resisto rs are used (see

	

For the 300 Ω range VΩ SENSE HI and VΩ SENSE

Figure 1-3) .

	

LO are actually multiplied by α factor of 10 in the

300 Ω and 3 41 ranges : R26 (2 kΩ )

	

input buffer circu it .

30 kΩ range : R23 (30 kΩ )

	

Protection on the ohms ranges is accomplished by
300 kΩ range : R17A paralleled by R17C (100 kΩ)

	

RT1, Q9 and Q16 . For an input voltage applied to

3 Mn range : R17A paralleled R17B (1 ΜΩ)

	

the Ω input terminals, Q9 and Q16 clamp the volt-

30 Mn and 300 ΜΩ ranges : R17C (10 ΜΩ)

	

age to the reference resistors to α safe limit . RT1
limits the current to Q9 and Q16 .

By measuring the four inputs to the Α/D converter
the unknown resistance can be computed by the
microprocessor using this equation :

RREF " (VΩ SENSE HI - VΩ SENSE LO)
RX -

	

VΩ REF HI - VΩ REF LO

REFERENCE
RESISTORS

R
X

012

+5V

INPUT
HI

OHMS SENSE HI

INPUT
LO

'R17A R17B R17C
10 Μ OHMS

	

1.111 Μ OHMS

	

110.95 k OHMS

LVA

DM 5120/5520 Service Manual

013 Ί

	

03

The D M 5120/5520 is equipped to make 2- or 4-
term inal resistance measurements . Generally, the 4-
term inal measurements should be made on the 300 Ω

R23 R26
10 Κ ΟΗΜS

	

1.002 k OHMS

ΤΟ 030 OF MULTIPLEXER

_~OHMSλENSE LO

	

: ΤΟ U226 OF MULTIPLEXER

Fig . 1-3 . Resistance Measurement Simplified Circuitry .

OHMS REF HI

OHMS REF LO
(30 k OHMS)

Rk= R REF *

	

(V OHMS SENSE HI - V OHMS SENSE LO)

V OHMS REF HI - V OHMS REF LO

Theory of Operation

ΤΟ 035 OF
MULTIPLEXER

ΤΟ U24A OF
MULTIPLEXER

OHMS REF LO

	

'~ 7Ο U24D OF
(300 OHMS,

	

MULTIPLEXER
3 k OHMS)

OHMS REF LO

	

TO 034 OF
(300 k OHMS	MUL TIPLEXER

- 300 Μ OHMS)



Theory of Operation

range because the relatively large output current can
develop α significant voltage across the test leads,
affecting measurement accuracy .

Figure 1-2 shows the equivalent circuit of the input
ci rcu it . Rx is the unknown measured resistance and
R1, R2, R3 and R4 represent the test lead resistance.
R2 and R3 are connected only dur ing 4-terminal
measurements . When using α 2-terminal configura-
tion , all the current flows through the test leads R1
and R4 . If Rx has α low value, the amount of volt-
age developed across the test leads can be signifi-
cant . Since the voltage is sensed across the combined
resistance of R1, Rx, and R4, considerable er ror can
be introduced into the reading . To use α 4-terminal
connection, α second set of leads (112 and 113) are
connected to the unknown resistance. The amount
of cur rent through R2 and R3 is much smaller than
the current through 131 and R4 . Thu s, the voltage
seen by the instrument is much closer to the actual
value across the measured resistance, minimizing the
e rror.

DCA and ACA (Diagram 5)

The resistor current shunt network R28 is configured
so that α full scale current input will result in α 300 mV
drop across the network on all current ranges. For
DCA, this voltage is routed to the multiplexe r through
analog switch U24B (diagram 4) . For ACA, the sig-
nal is routed through U21 D to Χ10 amplifier U28B.
The amplifier signal then travels through analog switch
U21 Β and buffer U26B to the TRMS converter. The
converted do signal is then routed to the multiplexer .

Multiplexer (Diagram 4)

SIGNAL(300MVOC, 3 VDC)

	

030

OHMS SENSE HI

	

--l-C

PRECHARGE

	

031

SIGNAL(DCA)

ιSIGNAL
(ACV, ACA)

TO
INPUT

OHMSREF LO

	

μ24D

	

BUFFER
- (300 OHMS, 3ΚOHMS)

	

~λ

	

AMP

OHMS REFLO
(30 kOHMS)

OHMSSENSELO

OHMS REFLO(300 k-300 M .OHMS)

SIGNAL (30 VDC, 300 VDC)

υ2αΒ

υταε

υ2τΒ

OHMS REF HI

	

012

U25A

034

035

The multiplexe r circuitry selects among the various
signals that are part of the DM 5120/5520 measure-

	

Fig. 1-4 . JFET Mu ltiplexer.

ment cycle and connects them to the input buffer
amplifier. Figu re 1-4 shows α simplified schematic of
the multiplexer circuitry .

	

actual input at signal FET Q30. The precharge amp-
lifier also provides the drive to keep the FETs on

Figure 1-5 shows the gene ral switch ing phases for

	

until turned off by the cont rol circuitry.
the various signals . During each phase, an integra-
tion is performed by the Α/D converter, and the resul-
tant data is used by the microp rocessor to calculate

	

+2.1 V Reference Source (Diagram 6)
the final read ing . Voltage and current measurements are based on

The precharge amplifier (U20B) is momentarily se-

	

comparing the unknown signal with an internal +2.1

lected by 031 just before signal FET 030 is activated .

	

V refe rence voltage source . During each measure-

The pu rpose of the precharge amplifier is to get the

	

ment cycle, the unknown signal is sampled and then

signal seen by the input buffer amplifier closer to the

	

compared with signal common and the

	

+2.1

	

V
refe rence values .
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REFERENCE
PHASE

SIGNAL
PHASE

ZERO
PHASE

CALCULATE
Α READING

Α. TYPICALVOLTAGE
AND CURRENT
MEASUREMENTS

OHMS
REFERENCE
HI PHASE

OHMS
REFERENCE
LOPHASE

OHMS
SENSE HI
PHASE

OHMS
SENSE LO
PHASE

CALCULATE
ΑREADING

Theory of Operation

Table 1-1
INPUT BUFFER AMPLI F I ER (U35) GAIN

CONFIGURATION

Function Range Gain

DCV

	

300 mV

	

Χ10
3-300 V

	

Χ 1
ACV All Χ 1
W

	

300 W

	

X10
3k-300 MW

	

Χ 1
DCA All Χ10
ACA All Χ 1

Α/D Converter (Diagram 7)

The DM 5120/5520 uses α constant f requency, vari-
able pulse width , analog-to-d igital converter. Α simp-
lified schematic of the Α/D converter used in the DM
5120/5520 is shown in Figure 1-6.

The charge balance phase begins when the input
enable/disable line is set high . This occurs at the end
of α software-generated delay period that allows the
signal to settle after the appropriate multiplexer FET
is turned on . Once the input is enabled , the signal
f rom the buffer amplifie r is added to the level sh ift
cur rent applied through R11C and R 11D or R 11C
only . In this manner , the ±3.03 V bipolar signal f rom
the buffer amplifier is converted to α unipolar signal
that can be integ rated.

The integrator is made up of Q1, U19 and C32 . When
Fig . 1-5. Multi plexer Phases.

	

the input to the integrator is applied, the integrator
output ramps up until its voltage is slightly higher
than the voltage applied to the i nverting input of the

U34 provides α highly stable +6.95 V refe rence, while

	

duty cycle comparato r (U5A) . The charge balance
U13 and R10 provide α constant current to minimize

	

current, whose duty cycle is proportional to the input,

zener voltage variations . R36 and R37 divide down	is fed back to the integrato r input through R8 and

the +6.95 V value to the final +2.1 V reference

	

04. Since the charge balance current is much larger

voltage.

	

than the sum of the input and level sh ift currents, the
integrator output now ramps in the negative d i rection
until Q of U8B goes low . The VIA then counts the

Input Buffer Amplifier (Diagram 6)

	

total number of pulses that occur during the charge

The input buffer amplifie r provides isolation between

	

balance phase .

the input signal and the Α/D converter. Q41 provid es

	

At the end of the charge balance phase, the outpu t
the low noise, high impedance FET input for amplifie r	of the integrator is resting at some positive voltage .
U35 . The amplifier can be configured for Χ 1 o r Χ10

	

Since the integrator output is connected to the non-
gain with R41 and R42 acting as the feedback net-

	

inverting input of the final-slope comparato r (U5B),
work . When Χ 1 gain is selected by the microp ιoces-

	

the final-slope comparator output remains high until
sor, feedback is routed through pin 12 of the analog

	

the integrato r output ramps i n the negative direction .
switch U44A . At Χ10 gain, feedback is routed through

	

During final-slope, 04 is turned off and the feedback
pin 13 of the multi plex switch . Amplifie r gain con-

	

is fed through U 16 back to the integrator input . The
figurations for the various functions and ranges are

	

final-slope comparator output is then gated with the
listed in Table 1-1 .
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Theory of Operation

INPUT Ο

CHARGE
BALANCE
CURRENT

R11C Ζ

	

017

0-1 VR

3.84 ΜΗΖ
CLOCK α

F INAL
SLOPE
CURRENT

R8

U16B

υα3D

Ο

C32
R7 Τ

R11 E Ι 04

R9C

R9B

LVA

NVA

TO Τ102

F INAL SLOPE
COMPARATOR

R11F

DUTY CYCLE
COMPARATOR

U19

R9F

USA
+5v

FEEDBACK
CONTROL
CIRCUIT

Fig . 1-6. Α/D Converter Simplified Schematic.

3.84 MHz clock and counted . Once the comparator

	

Digital Circuitry
output goes low, the VIA stops counting and the
reading can be computed .

	

The.DM 5120/5520 is controlled by an internal mic ro-
computer. This section briefly describes the opera-

Control Circuitry

	

tίοη of the microcompute r and associated d igital
circuitry. Refer to diagrams 2 and 3 for circuit details .

The signals for the circuitry that provides control of
the various FEfs, relays, analog switches and logic

	

Microcomputer (Diagram 2)
levels are supplied by the shift sto re registers U29,
U30, U31, and U32 (see d iagram 6) . CLOCK, DATA

	

The microcomputer centers around the 8-bit 681309
and STROBE signals are sent from the VIA (U109)

	

microprocessor (U10) . The MPU has direct control
across the opto-isolators ΑΤ 1 and ΑΤ3 (see diagram

	

over the display, f ront panel switches, Α/D converter,
3) . The opto-isolators transformers provide 350 V

	

IEEE-488 bus, as well as the READING COMPLETE
isolation between the analog and d igital sections of

	

Output and the EXTERNAL TRIGGER Input . Timi ng
the instrument. DATA is serially loaded into the shift

	

for the microprocessor is accomplished by the use
sto re registe rs and α STROBE pulse causes the

	

of Υ101, an 8 MHz crystal . Internally, this frequency
registe rs to simultaneously output the appropriate

	

is divided down by four to obtain α bus operating
logic levels to the FET, analog switch and relay drivers .

	

frequency of 2 MHz .
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Instrument operation software is stored in EPROMs

	

and α clock pulse is sent on ΡΑΟ (U8) . The clock

U105 and U106 . The revision level of this software is

	

pulse to U4 and U5 (see diagram 1) shifts α digit

displayed by the ID command. Calibration constants,

	

enable bit to the next d igit to be enabled . Every 10

and instrument set up conditions are stored in

	

times the display is updated , α d igit enable is gen-

E2PROM (U20) . U9 is the RAM. Partial add ress decod-

	

erated at ΡΑ 1 (U 8) and goes to the data input of the

ing is used in this system. The function selected is

	

shift registe r. U11 and U 12 are the drivers for the

determined by the state of Α11, Α12, Α13, Α14 and

	

LED segments of the display digits and the LED

Α15 add ress li nes . These address lines determine

	

indicators .
which is selected by the decoders (U1) . Only one
device (ROM, RAM , VIA, etc .) will have access to the

	

Power Supplies (Diagram 3)
data bus at any one time .

The heart of the IEEE-488 circuitry is the GP I BA (U5) .
The G P I BA is capable of performing all IEEE talker-
listene r protocols . The bidirectional data lines DO
through D7 permit the transfer of data between the
microprocessor and the GP IBA. The transceivers U6
and U7 are used to drive the output . Data is buffe red
by U6 and U7 and is t ransmitted to the bus via con-
nector J 17.

Display Circuitry (Diagrams 1 & 2)

The display information is sent through display latches
U11 and U 12 . Upon each d isplay update, new seg-
ment information is presented to the d isplay latches

DM 512015520 Service Manual

Theory of Operation

The main power supplies of the DM 5120/5520 are
located on this diagram. Fuse F2 is the primary fuse
which is mounted on the digital board . 26 Vac primary
power is supplied by the power module to the power
transformer Τ 1 . Τ 1 has two second ary windings ; one
for the +5 V analog supply and one for the ±15 V
analog supply. CR 1 and CR2 provide fullwave rec-
tification for the two supplies, while U21, U22, and
U23 provide the regulation .

The +5 V d igital supply is d erived from +8 Vdc sup-
plied by the power module via J 16 . Regulation is
provided by U18 . Fuse protection fo r the +5 V digi-
tal supply is provided by F3, located on the digital
boa rd .





Section 2
PERFORMANCE CHECK PROCEDURE

Introduction

	

the factory service center . Contact your local Tektronix
field office or representative for further information .

This procedure verifies that the DM 5120 or DM 5520
is operating within the limits of the performance re-
quirements as listed in the Specification section of

	

Environmental Conditions
the DM 5120/5520 Instruction manual . This procedure
may be used to determine acceptability of perfor-

	

All performance checks should be made at 18 - 28°C

mance in an incoming inspection facility ; it may also

	

(65 - 82°F) and at less than 75% relative humidity .

be used whenever there is α question of instrument

	

The DM 5120/5520 must be turned on and allowed
accuracy, following repair or internal adjustment .

	

to warm up for at least two hours before beginning

If the instrument fails to meet these performance

	

the performance checks . If the instrument has been

checks, α qualified service person should perform the

	

subject to extremes of temperature (outside the range

internal adjustment procedure in Section 3 and repeat

	

specified above), additional time should be allowed

the Performance Check Procedure . If readjustment

	

for internal temperatures to reach α normal operat-

does not correct the discrepancy, circuit troubleshoot-

	

ing level . It would normally take one additional hour

ing is needed .

	

to stabilize α unit that is 10°C (18°F) outside the
specified temperature range.

NOTE
If the instrument performance falls outside the
specified range and it is still under warranty,
contact Tektronix, Inc.

Recommended Test Equipment

The test equipment listed in Table 2-1, or equivalent
is suggested to make the performance checks .

Services Available

	

NOTE

Tektronix, Inc . provides complete instrument repair
and adjustment at local field service centers and at

Table 2-1
TEST EQUIPMENT REQUIRED

The performance limits in this procedure do not
include test equipment tolerance .

Required for
Description

	

Performance Specifications

	

These Checks

	

Recommended

Power

	

(DM 5120 only)

	

Tektronix TM 5003 or

M odule

	

TM 5006

DC Voltage

	

300 mV, 3 V, 30 V, 300 V ranges ± 15

	

DC Volts,

	

Fluke 5440Α
Calibrator

	

ppm.

	

DC Current

AC Voltage

	

300 mV, 3 V, 30 V ranges : 20 Hz ±0.1%;

	

TRMS AC Volts,

	

Fluke 5200Α
Calibrator

	

50 Hz-20 kHz 0.02% ; 100 kHz ±0.33%

	

TRMS AC Current

AC Power

	

300 V range : 20 Hz ±0.12% ; 50 Hz-20

	

TRMS AC Volts

	

Fluke 5215Α
Amplifier

	

kHz ±0.04% ; 100 kHz ±0.1%

Resistance

	

300 Ω-3 ΜΩ ranges

	

± 15 ppm; 30 ΜΩ

	

Ohms

	

Fluke 5450Α

Calibrator

	

-+32 ppm; 300 ΜΩ range ± 225 ppm

Current

	

300 μ-3 Α ranges ±0.025%

	

DC Current,

	

Valhalla 2500E
Calibrator

	

TRMS AC Current

Coax Cables

	

2 ea. required

	

All checks

	

Tektronix ΡΝ 012-0057-01

BNC-to-dual

	

2 ea. required

	

All checks

	

Tektronix ΡΝ 103-0090-00
banana

adapter
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Performance Check

Preparation

	

α . Press DMM keys as fσllows :

1 . DM 5120 Only-I nsert instrument into α TM 5003

	

DCV (LED on)

o r TM 5006 power module. (The DM 5520 con-

	

AUTO (LED on)

tains its own power module .)

	

PROGRAM (LED on, PROGRAM? displayed)
2 (current digits displayed)

2 . Check that the line selecto r (on the power module/

	

π or υ to display 5 1/2d
cabinet) is set to the correct voltage .

b. Connect the DMM to the DC voltage calibrato r as
3. Turn on the power.

	

shown in Fig . 2-1 .

4. Allow the instrument to warm up for at least
two hours before continu ing with the performance
checks . (See Envi ronmental Conditions above.)

Check Procedures

1 . Check DC Volts

ΝΟΤΕ

WARN ING

CAUTION

Do not exceed 300 V between the input HI and
LO terminals or instrument damage may occur.

σ σ σ σ σ
σ σ σ σ σ

. . Γ

DMM

Ι- a] Ι

	

Ι

	

DCVOLTAGE
CA L IBRATOR

φ

HI

MODEL
LO 5440Α

Fig . 2-1 . Connections for DC Volts Check .

In the following procedure, the DM 5120 and
DM 5520 instruments are referred to as DMM.

	

c . Set the calibrato r to 0 V and press the DMM NULL
key (LED on) .

The following steps are for verifying the one-year ac-
curacy specifications of the DM5120 or DM 5520 at

	

d. CHECK-DMM d isplay reads 000.000 mV ±2

5 1/2d resolution, for each of the five measuring func-

	

counts.

tions: DC volts, TRMS AC volts, ohms, TRMS AC

	

NOTE

amps, and DC amps. These procedures are intended

	

Low measurement techniques should be used

for use by qualified personn el using accurate and

	

when check ing the 300 mV DC range . Refer to
reliable test equ ipment .

	

the DM 5020/5520 Instruction Manual for low-
level measurement considerations.

e. Set the calibrator to output +300 mV .

To prevent α shock hazard, do not exeed 350 V

	

f. CHECK-display reads α value within the limits
between input low and chassis ground. Some

	

listed in Table 2-2.
of the procedures in this section may expose
the user to dangerous voltages . Always con-

	

g. Disable NULL (press NULL key to turn off LED)
nect the shield side of the coax to the LO side

	

and leave it disabled for the remainder or the DCV
of the output and input connectors . Never touch

	

checks .
the BNC connectors when calibrator output is
active . Use standard safety precautions when

	

h . Check the 3 V, 30 V, and 300 V ranges by apply-

such dangerous voltages are encountered.

	

ing the respective DC voltage levels listed in Table
2-2 .

i. Repeat steps c thru h while applying negative

voltages .
Test Equipment Required:

DC Voltage Calibrator

	

Table 2-2

BNC Coax cables and BNC to Banana Adapters

	

L IMITS FOR DC VOLTS CHECK

DMM

	

Applied

	

Reading Limits
DCV Range

	

DC Voltage

	

(18° to 28°C)

300 mV	300.000 mV	299 .974 to 300.026
3 V

	

3.00000 V

	

2.99987 to 3.00013
30 V

	

30.0000 V

	

29.9973 to 30.0027
300 V

	

300.000 V

	

299.970 to 300.030

2-2
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2. Check TRMS AC Volts

Test Equ ipment Requ i red :
AC Voltage Calibrator
AC Power Amplifier
Standard Test Leads

CAUTION

Do not exceed 300 V RMS 425 Vpeak 107V "Ητ
between the input Η1 and LO terminals or in-
strument damage may occur.

α . Press DMM keys as follows :
ACV (LED on)
AUTO (LED on)
NULL (LED off)
PROG RAM (LED on, PROGRAM? displayed)
2 (cu rrent digits displayed)
Ω or υ to display 5 112d

b . Connect the DMM to the AC voltage calibrator and
the power amplifier as shown in Fig . 2-2 .

c . Set the calibrator to output 290 mV at α frequency
of 20 Hz .

__J= Ο
σ σ ι e σ σ σ m
σσ σι ι

	

σ σ " f-

σ ι

	

σΦ

DMM

Table 2-3
LIM ITS FOR TRMS AC VOLTS CHECK

Performance Check

POWER

	

AcVOLTAGE

HI
AMPLIFIER CALIBRATOR

MODEL

	

Ι MODEL
Lo 5215Α 5200Α

Fig . 2-2 . Connections for TRMS AC Volts Check.

d . CHECK -the reading is within the limits listed in
Table 2-3 .

e . Repeat the 290 mV measurement at the other fre-
quencies specified in Table 2-3 .

f. Repeat the procedure for the 3 V, 30 V and 300 V
ranges by applying the respective AC voltages listed
in Table 2-3 .

g . CHECK-the reading for each range should be
within the limits listed in Table 2-3 .

DM M-

	

Applied

	

Reading Limits (180C to 28-C)

ACV Range

	

AC Voltage

	

20 Hz

	

50 Hz

	

200 Hz

	

10 kHz

	

20 kHz

	

100 kHz

300 mV	290.000 mV	284.100

	

289.030

	

289.465

	

289.465

	

288.640

	

283.900
to to to το to to

295.900 290.970 290.535 290.535 29 1 .360 296.100

3 V

	

2.90000 V

	

2.84100

	

2.89030

	

2.89465

	

2.89465

	

2.88930

	

2.85350
to to το to to το

2.95900 2.90970 2.90535 2.90535 2.91070 2.94650

30 V

	

29.0000 V

	

28.4100

	

28.9030'

	

28.9465

	

28.9465

	

28.8640

	

28.5350
to to to το to to

29.5900 29.0970 29.0535 29.0535 29.1360 29.4650

300 V

	

290.000 V

	

,~ 284.100

	

289.030

	

289.465

	

289.465

	

288.640
W to

	

to

	

to

	

to

	

to

295.900 290.970 290.535 290.535 291 .360

*Do not apply 290 V at 100 kHz to the input . This exceeds the V" Ητ limit of the instrument . Maximum TRMS

AC volt input at 100 kHz is 100 V. On the 300 V range, allowable readings with 100 V at 100 kHz applied to

the input are 98.200 to 101 .800 . See Section 2 of the Instruction Manual for clarification of the V " Hz

specification .
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Performa nce Check
4

\t
0

4,

	

η~0

	

.
Κ

3. Check Ohms

	

-

	

`°

	

fable 2-4
L I MITS FOR OHMS CHECK

Test Equipment Requ ired:

, σ ςc`

Resistance Calibrator

	

DMM

	

Fig. 2-3

	

Applied

	

Reading Limits

Kelvin Test Leads

	

Range

	

Set Up Resistance

	

(18°C to 28°C)

300 Ω

	

~j (Α)

	

190.000 Ω

	

189.979 to 190.021

CAUTION

	

3 kΩ

	

4 (Α)	1 .90000 kΩ

	

1.89985 to 1 .90015

30 kΩ

	

(Α

	

19.0000 1<0 18.9985 to 19.0015

Do not exceed 300 V RMS 425 V peak between

	

300 kΩ

	

(Β)	190 .000 kΩ

	

189.958 to 190.042

the input Hl and LO terminals or instrument 3 ΜΩ

	

(Β)	1 .90000 ΜΩ 1 .89958 to 1 .90042

damage may occur.

	

30 MO

	

(Β)	19 .0000 ΜΩ 18.9808 to 19.0192
300 Mn

	

(Β)	100 .000 ΜΩ 97.998 to 102.002

α. Press DMM keys as follows:

Ω (LED on)
AUTO (LED on)
PROG RAM (LED on, PROGRAM? displayed)

2 (current digits displayed)
π or 4. to display 5 1/2d

b. Connect the DMM to the resistance calibrator as

shown in Fig . 2-3.

c. Set the calibrator to the SHORT position and enable

NULL on the DMM.

f. CHECK-the display reads 000.000 .

g. Set the calibrator to output 190 0.

h . CHECK-the reading is within the limits listed in

Table 2-4.

i. Disable NULL and leave it disabled for the remainder

of this check.

j . Connecting the DMM and resistance calibrator as
shown in Fig. 2-3, check the 3 kΩ through 300 Ma
ranges by applying the respective resistance levels
listed in Table 2-4.

k . CHECK-the readings are within the limits listed
in Table 2-4.

~V~~

	
R ιΓ

Q Υeι
ρ, C ο έ ~ιr~τ C_ ιj

	

> α ιλ,

(Α ) Four-Wire Configuration
300 Ohm to 30 k Ohm Ranges

(Β) Two-Wire Config uration
300 k Ohm to 300 Μ Ohm Ranges

Fig. 2-3. Connections for Ohms Check.
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4. Check DC Current

Test Equipment Required :
Current Calibrator
DC Voltage Calibrator
Standard Test Leads

CAUTION

Do not exceed 3 Α to the AMPS and LO input
terrn ίnals or the front panel current fuse will
blow.

Performance Check

-

	

CURRENT

	

LO DC VOLTAGE
σ σ α σ σ σ σ σ

	

CALIBRATOR	CA LIBRATOR
!
Ι
σσ ι α σ , σ σ "" LO

ι

	

ΗΙ
25000DEL

	

ΗΙ
5Μ440Α L

DMM

Fig . 2-4 . Connections for DC Current Check .

α . Press DMM keys as follows :

	

f . CHECK-the reading for each range is within the
DCA (LED on)

	

limits listed in Table 2-5 .
AUTO (LED on)
PROGRAM (LED on, PROGRAM? displayed)

	

g. R epeat the procedure for each of the ranges with

2 (current digits displayed)

	

negative current levels .

Ω or υ to display 5 1/2d Table 2-5

b . Connect the DMM to the current calibrator and

	

LIMITS FOR DC CURRENT CHECK

the DC voltage calibrator as shown in Fig . 2-4 .
DMM

	

Applied

	

Reading Limits
c. Set: the calibrator source to output +300 μΑ.

	

Range

	

DC Current

	

(18° to 28°C)

d . CHECK-the reading is within the limits listed in

	

300 μΑ

	

300.000

	

VA 299.710 to 300.290

Table 2-5 .

	

3 mA

	

3.00000 λfή ,Α

	

2.99840 to 3.00160
30 mA

	

30.0000 XJ~0

	

29.9840 to 30.0160
e . Repeat the procedure for the 3 mA, 30 mA, 300 mA

	

300 mA

	

300.000 VW 299.840 to 300.160
and 3 Α ranges by applying the respective DC cur-

	

3 Α

	

3.00000 Α

	

2.99720 to 3.00280
rent levels listed in Table 2-5 .

DM ,512015520 Service Manual
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Performance Check

5. Check TRMS AC Current

	

c. Set the calibration source to output +300 μΑ at
α frequency of 20 Hz .

Test Equipment Required :
Current Calibrator
AC Voltage Calibrator
Standard Test Leads

α . Press DMM keys as follows :
ACA (LED on)
AUTO (LED on)
NULL (LED off)
PROGRAM (LED on, PROGRAM? displayed)
2 (current digits displayed)
π or υ to display 5 1/2d

b . Connect the DMM to the current calibrator and
the AC voltage calibrator as shown in Fig . 2-5.

Do not exceed 3 Α to the AMPS and LO input
terminals or the rear panel current fuse will
blow.

(
σ σ σ σ σ σ σ σ
σσ σσσ ; σ σ ~~ LO
ι ι

DMM

CAUTION

CURRENT

	

LO AC VOLTAGE
CALIBRATOR CALIBRATOR

MODEL MODEL
2500Ε

	

ΗΙ 5200Α

Fig . 2-5 . Connections for TRMS AC Current Check.

d . CHECK-the reading is within the limits listed in
Table 2-6 .

e. Repeat the 300 μΑ measurement at the other fre-
quencies specified in Table 2-6 .

f . Repeat the procedure for the 3 mA, 30 mA, 300 mA
and 3 Α ranges by applying the respective AC cur-
rent levels listed in Table 2-6.

g . CHECK-the reading for each range is within the
limits listed in Table 2-6 .

Table 2-6
LIMITS FOR TRMS AC CURRENT CHECK

Reading Limits
DMM

	

Applied

	

(18°C to 28°C)
Range AC Current

	

20 Hz

	

45 Hz

	

10 kHz

300 μΑ 290.000 μΑ

	

284.100 287.290 287.290
to to to

295.900 292.710 292.710

3 mA

	

2.90000 mA 2.84100 2.88160 2.88160
to to to

2.95900 2.91840 2.91840

30 mA 29.0000 mA

	

28.4100 28.8160 28.8160
to to to

29.5900 29.1840 29.1840

300 mA 290.000 mA 284.100 288.160 288.160
to t0 t0

295.900 291 .840 291 .840

3 Α

	

2.90000 Α

	

2.84100 2.88160 2.88160
to to to

2 .95900 2.91840 2.91840
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Introduction

	

If any of the calibration procedures in this section
cannot be performed properly, refer to the t rouble

Use this calibration p roced ure to restore the DM 5120

	

shooting information in Section 4, Maintenance .
or DM 5520 to the original performance requ i rements .
This proced ure need not be performed unless the
Performance Check Procedure in Section 2 cannot

	

Environmental Conditions

be completed satisfactorily or the instrument fails to
meet the Performance Requi rements of the elect r ical

	

Calibration should be perfo rmed under laboratory con-

characteristics listed in the Specification section in

	

ditions having an ambient temperature of 22 - 24°C

manual . and α relative humid ity of less than 70% .
the DM 5120/ 5520 Instruction

Calibration Interval

Section 3
CALIBRATION PROCEDURE

Calibration should be performed at least every 12
month s, or if the performance check proced ures in
Section 2 show that the DM 5120/5520 is out of
specification . Calibration is also recommended follow-
ing instrument repair or modification .

Required for
Description

	

Performance Specifications

	

These Ad justments

	

Recommended

Power

	

(DM 5120 Only)

	

Tektronix TM 5003 or

Module

	

TM 5006

DC Voltage

	

300 mV, 3 V, 30 V, 300 V ranges ± 15

	

DC Volts,

	

Fluke 5440Α

Calibrato r

	

ppm.

	

DC Current

AC Voltage

	

300 mV, 3 V, 30 V ranges : 20 Hz ±0.1% ;

	

TRMS AC Volts,

	

Fl uke 5200Α

Calibrator

	

50 Hz-20 kHz 0.02%; 100 kHz ±0.33%

	

TRMS AC Current

AC Power	300V range : 20 Hz ±0 .12%; 50 Hz-20

	

TRMS AC Volts

	

Flu ke 5215Α

Amplifier

	

kHz ±0.04%; 100 kHz ±0.1%

Table 3-1
TEST EQUIPMENT REQUIRED

Recommended Test Eq uipment

The test equipment listed in Table 3-1, or equivalent
is suggested to perform the DM 5120/5520 calibra-
tion . Alternate equipment may be used as long as
the accuracy is at least as good as the specifications
listed in the table .

Resistance

	

300 Ω-3 Mn ranges

	

±15 ppm; 30 ΜΩ

	

Ohms

	

Fluke 5450Α

Calibrato r	±32 ppm ; 300 ΜΩ range ±225 ppm

Current

	

300 μ-3 Α ranges ±0 .025%

	

DC Current,

	

Valhalla 2500E

Calibrator

	

TRMS AC Current

Coax Cables

	

2 ea. requ i red

	

All checks

	

Tektronix ΡΝ 012-0057-01

BNC-to-dual

	

2 ea. required

	

All checks

	

Tektronix ΡΝ 103-0090-00

banana
adapter

DM 5120/5520 Service Manual
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Calibration

Internal Adj ustments

The entire calibration procedure may be performed
without having to make any internal adjustments if
high frequency (70 kHz) has been verified, as ex-
plained in step 4. Calibration can be performed by
either of two methods : (1) from the front panel
(Program 36) or (2) ove r the IEEE-488 bus (GPIB) .

To make internal adjustments, you must operate the
DM 5120/5520 outside the power module using the
extender cables listed in Table 3-1 .

Preparation for Calibration

1 . DM 5120 Only-Insert instrument into the TM 5003
power module . (The DM 5520 contains its own

	

To calibrate the DM 5120 from the front panel, you

power module .)

	

must enter the calibration mode using Program 36.

2 . Check that the line selector (on the power module/

	

NOTE
cabinet) is set to the correct voltage.

	

Before you enter calibration mode, you must

3 . Turn on the power and allow the instrument to

	

enable calibration with the CAL LOCK switch

warm up for at least two hours before continuing

	

(CAL LOCK indicato rs must be lit in display) .

with the calibration proced ure . (See Environmen-
tal Conditions above.)

	

To select Prog ram 36, press the PROG RAM KEY
(LED ON), then the numeric keys 3 and 6 . If the CAL

4 . Check that the instrument is set to the proper line

	

LOCK indicators are not lit in the display, error code

frequency by running front-panel Program 32 as

	

260 will be displayed and the calibration mode will

follows :

	

not be entered .

Press front-panel keys in this order:
PROGRAM (LED on, PROGRAM? displayed),
3, 2 (FREQ = 50 HZ or 60 HZ displayed) .
Use π or υ to toggle to your correct line frequency.

ΝΟΤΕ
If you changed the line frequency and want
your change to remain the same when the in -
strument is again powered up, run Program 30
(SAVE CURRENT SETTINGS) or send PONSAVE
from the IEEE bus.

5 . Insert α small bladed screwdriver into the hole in
the front panel marked CAL LOCK. Push in light-
ly to enable the calibration mode. When the calibra-
tion mode is on, the CAL LOCK indicators will be
lit in the display.

Calibration Mode (Prog ram 36)

3-2
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Calibration

Front Panel Calibration

	

GPIB Calib ration Command Sequence

Command Seq uence

	

1 . Prepare instrument for calibration as descr ibed in

1 . Prepare instrument fo r calibration as described in

	

this section .

this section .

6 . Press the ENTER key . The next calib ration point
is displayed .

DM 5120/5520 Service Manual

ΝΟΤΕ
2 . Select function and range to be calibrated .

	

See Tables 3-2 through 3-6 for calibration set-

3 . Connect the appropriate calibrator for the function

	

tίngs and GPIB commands. Notice that when

selected.

	

sending GPIB calibration commands the first
calibration point is positive, the second is ροs ί -

4. Select Program 36 . The fi rst calibration point is

	

tive and the last is zero.

d isplayed .
2 . Send the app ropriate commands to select function

5 . Set the calibrator output to match the displayed

	

and range to be calibrated . For example, FUNCT

calibration point .

	

DCV;RANGE 1 selects do volts function with α
range of 300 mV.

3 . Connect the appropriate calib rator for the function
selected .

7 . Set the calibrator output to match the displayed
caliibration point .

	

4. Set the calibrator output for the first calib ration

. Press the ENTER key. Except for DCV function,
Point (for DCV in 300 mV range it's 0.3000000 V) .

8
the entered calibration points are updated (stored)

	

5. Send CAL F I RST,300E-3 ove r the GP I B .
and the calibration program is ended for the selec-
ted function and range . For the DCV function only,

	

6. Set the calibrator output for the next calibration

α th ird calibration point is displayed .

	

point (for DCV in 300 mV range it's -0 .3000000 V) .

9 . For DCV function ranges, set the DC voltage cal-

	

7. Send CAL SECOND,300E-3 over the GP I B . The

ibrator output to the third displayed calibration	CALSECOND command is used only for the DCV

point.

	

function .

10 . Press ENTER. The entered DCV calib ration points

	

8. Set the calibrato r output for the last calibration

are updated (stored) and the calibration program

	

point (fo r DCV in 300 mV range it's 0.0000000 V) .

is ended for the selected DCV range.
9 . Send CAL LAST,O over the GPIB . The calibration

points are updated (stored ) after the CAL LAST
command is sent.

10 . Repeat steps 2 through 9 for each function and
range to be calibrated .
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Calibration

FRONT PANEL CALIBRATION
PROCEDURE

Introduction

Prepare the instrument as explained i n Preparation

for Calibration earlier i n this section.

This procedure calibrates the DM5120/5520 using the

default calibration points in Program 36 . If you change
the calibration points, the calibrator output values will
also have to be changed accord i ngly.

α . Select DCV function.

ΝΟΤΕ
In the following procedure, the DM 5120 and
DM 5120 instruments will be referred to as
the DMM.

1 . Cali brate DC Volts

b. Select DCV range of 300 mV.

c . Connect the DMM to the DC voltage calibrator
(Fig . 3-1 Α) .

(Α ) 300 mV and 3 V Ranges

σ0 Ι

. ι ι

DMM
Φ

(Β ) 30 V to 300 V Ranges

DIV IDER
OUTPUT

HI

LO

DC VOLTAGE
CALIBRATOR

MODEL5440Α

If α diffe rent calibration point is to be used, enter the
new value using the numeric keys (0 through 9) .

	

(

	

DMM
Each p ress of α data button d isplays the number at
the cursor location (at the bright flashing digit) and

	

Fig. 3-1 . DC Volts Calibration Configuration .
moves to the next d igit . If the cursor is moved past
the least significant d igit, it will move back to the
most significant digit .

	

NOTE
Low level measurement techniques should be
used when calibrating the 300 mV DC range.
Refer to Section 2 of the Instruction Manual for
low level measurement considerations .

d . Select Program 36 . The display prompts :
-300.0000 mV.

e . Set the DC voltage calibrator to -0.3000000 V.
Allow α few seconds for the voltage to stabilize .

f. Press the ENTER key . The display prompts :
300.0000 mV.

3-q
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g . Set the DC voltage calibrator to 0 .3000000 V. Allow

	

j . Press the ENTER key. The DCV calibration points

α few seconds for the voltage to stabilize .

	

are updated (stored) for the selected range and the
DCV function returns to normal .

h . Press the ENTER key . The display prompts :
000.0000 mV.

	

k. Repeat steps d through j for the remaining DCV
ranges using Table 3-2 and Fig . 3-1 as α gu id e .

i . Set the DC voltage calibrator to 0 .0000000 V. Allow
α few seconds for the voltage to stabilize .

Table 3-2
DC VOLTS CALIBRATION

Front Panel

	

Front Panel

	

IEEE-488 Bus

DMM DCV

	

DMM Calibration	DC Calibrator

	

(GPIB)

Range

	

Set Up

	

Point (DCV)

	

Settinga

	

Command sa

DCV;RAN GE 1

300 mV

	

Fig. 3-1 (Α )	-300.0000 mV

	

-0.3000000 V

	

CAL FIRST,300E-3
300.0000 mV	0 .3000000 V

	

CAL SECOND,-300E-3
000.0000 mV

	

0.0000000 V

	

CAL LAST,0

DCV; RANG E 2

3 V

	

Fig. 3-1 (Α)	-3.000000 V

	

-3.000000 V

	

CAL FI RST,3
3.000000 V

	

3.000000 V

	

CAL SECON D,-3
0.000000 V

	

0.000000 V

	

CAL LAST,O

DCV;RANGE 3
30 V

	

Fig. 3-1 (Β )	-30.00000 V

	

-30.00000 V

	

CAL FIRST,30
30 .00000 V

	

30.00000 V

	

CAL SECON D,-30
00.00000 V

	

00.00000 V

	

CAL LAST,O

DCV; RANG E 4

300 V

	

Fig. 3-1 (Β )	-300.0000 V

	

-300.0000 V

	

CAL FIRST,300
300.0000 V

	

300.0000 V

	

CAL SECON D,-300
000 .0000 V

	

000.0000 V

	

CAL LAST,O

DM 5120/5520 Service Manual

Calibration

α When send ing GP IB commands fo r do volts cali bratio n , t h e do cali brato r output voltage must be set to positive fi rst, negative
second , and ze ro last .
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Calibration

	

ρ ~o b e

	

~°~'~
~ξ F

2. Calib rate (Resistance) Ω

α . Select Ω functio n .

b. Select Ω range of 300 Ω .

c . Connect the DMM to the resistance calibrator as
shown in Fig . 3-2 (Α) .

d. Select Program 36. The display prompts :
190.0000 Ω.

e. Set the resistance calibrator to 190.0000 fl . Allow
α few seconds for the resistance to stabilize .

f. Press the ENTER key . The display prompts :
000.0000 Ω.

g . Set the resistance calibrator to S HORT (0 n) . Allow
α few seconds for the resistance to stabilize .

h . Press the ENTER key. The Ω calibration points are
updated (stored) for the selected range and the Ω
function returns to normal.

p h M5
i. Repeat steps d through h for the remaining 13CV
ranges using Table 3-3 and Fig . 3-2 as α guide .

(Α ) Four-Wire Configuration
300 Ohm to 30 k Ohm Ranges

σαα σ α ο - σ α

ΟΜΜ

1 : 1701

®® α σ ®

	

σ σ

. . ~~
"IV
-07C

	

SENSE LO

(Β) Two-Wire Configuration
300 k Ohm to 300 Μ Ohm Ranges

OUTPUT HI
Ι

SENSE HI

OUTPUT LO

OUTPUT HI

OUTPUT LO

RESISTANCE
CALIBRATOR
ΜΟΟΕL 5450Α

Fig . 3-2 . Resistance Calibration Configuration .
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Table 3-3
RESISTANCE CAL I BRATION

DMIM

	

Ι;

	

DMM Calibration

	

Resistance

	

IEEE-488

Range

	

Set Up

	

Point

	

Calibrator Setting

	

Bus Command

OHMS; RANGE 1

300 Ω

	

Fig. 3-2 ()!

	

190.0000 Ω

	

190 Ω

	

CAL F IRST,190
000.0000 Ω

	

Short (0 Ω)

	

CAL LAST,O

OHMS;RANGE 2

3 kΩ

	

Fig. 3-2 (A) .s°	1 .900000 kΩ

	

1.9 kΩ

	

CAL F IRST,1 .9E3
0.000000 kΩ

	

Short (0 Ω)

	

CAL LAST,0

OHMS;RANGE 3

30 kΩ

	

Fig . 3-2 (Α),ί

	

19.00000 kΩ

	

19 kΩ

	

CAL F I RST,19E3
00.00000 kΩ

	

Short (0 Ω)

	

CAL LAST,O

OHMS; RANGE 4

300 kΩ

	

Fig. 3-2 (Β)	190.0000 kΩ

	

190 kΩ

	

CAL F I RST,190E3
000.0000 kΩ

	

Short (0 Ω)

	

CAL LAST,O

OHMS; RANGE 5

3 Mn

	

Fig. 3-2 (Β)	1 .900000 ΜΩ

	

1 .9 ΜΩ

	

CAL FIR ST,1 .9E6
0.000000 Mn

	

Short (0 Ω)

	

CAL LAST,O

OHMS;RANGE 6

30 Mn

	

Fig . 3-2 (Β)	19.00000 Mn

	

19 Mn

	

CAL F I RST,19E6
00.00000 ΜΩ

	

Short (0 Ω)

	

CAL LAST,O

OHMS; RANGE 7

300 ΜΩ

	

Fig. 3-2 (Β)	< 100.000 Mn

	

100 ΜΩ

	

CAL F IRST,100E6
000.000 ΜΩ

	

Short (0 Ω)

	

CAL LAST,0

Calibration
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Calibration

3. Calibrate AC Volts

α . Select ACV function .

b . Select ACV range of 300 mV.

c . Connect the DMM to the AC calibrator as shown

in Fig . 3-3 .

d . Select Prog ram 36. The display prompts :

300.0000 mV.

e . Set the AC calibrator output to 300 mV at 500 Hz .
Allow α few seconds for the voltage to stabilize .

h . Press the ENTER key . The ACV calibration points
are updated (stored ) for the selected range and the
ACV function returns to normal .

ί . Repeat steps d through h fo r the remaining ACV
ranges using Table 3-4 and Fig . 3-3 as α gu ide.

α. Set ACV range to AUTO.

b . Select Program 2 and set d igits to 5 1/2 .

c . Set the AC calibrator output to 100.000 V at 70 kHz .
Allow α few seconds for the voltage to stabilize .

d . CHECK-display reading is 100.000 V -1 .500 V.
If it is, continue with the next step. If n ot, skip to
step g.

e . Set the AC calibrator output to 10.0000 V at 70 kHz.
Allow α few seconds for the voltage to stabilize .

f . CHECK - display reading is 10.0000 V ±0.1500. If
it is, the ACV function calibration is complete . If not
continue with step g .

C49

ι

C48

σ σ σ
σ σ

DMM

Ι : EHJ

k. Select ACV function.

300 VAC RANGE
HIGHFREQUENCY
ADJUST

30 VAC RANGE
HIGHFREQUENCY
ADJUST

HI

LO

POWER
AMPLIFIER

MODEL
5215Α

4. Check/Adjust AC Volts at 70 kHz

	

ι . Select ACV range of 300 V.

AC VOLTAGE
CALIBRATOR

MODEL
5200Α

Fig . 3-3 . AC Volts Calibration Configuration.

g . Disconnect ac power to the DMM.
f . Press the ENTER key . The display prompts:
030.0000 mV.

	

h. Remove the DMM from its power module and
reconnect it through the extender cables listed in

g . Set the AC calibrator output to 30.000 mV at

	

Table 3-1 .
500 Hz. Allow α few seconds for the resistance to
stabilize .

	

WARN IN G

To avoid electric shock hazard, do not touch
exposed circuitry. The shield on the analog
board is at input low potential and can have
up to 500 V on it Use an insulated alignment
tool to make the following adjustments .

NOTE

	

Ι . Turn on the DMM.

The AC Volts calibration is not complete until
4 (below) is performed.

	

j . Select Program 2 and set digits to 5 1/2 .
step

MAIN

φ

Fig . 3-4 . AC Volts High Frequency Adjustments .
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m. Set the AC calibrator output to 100.000 V at

	

ρ . Set the AC calibrator output to 10.0000 V at 70 kHz .

70 kHz. Allow α few seconds for the voltage to

	

Allow α few seconds for the voltage to stabilize .

stabilize . q . ADJUST-C48 (Fig . 3-4) for α display read i ng of

η . ADJ UST-C49 (Fig . 3-4) for α display reading of

	

10.0000 V ±0.0250 V.

100.000 V ±0.250 V .
r . Repeat steps m through q until no adjustmen t is

ο . Select ACV range of 30 V .

	

necessary .

Table 3-4
AC VOLTS CALIBRATION

DΜΜ ACV

	

DMM Calibration

	

AC Calibrator Voltage

	

IEEE-488

Range

	

Point

	

Setting @ 500 Hz

	

Bus Command

ACV;RAN GE 1

300 mV

	

300.000 mV

	

300.000 mV

	

CAL FI RST,300E-3

030.000 mV

	

30.000 mV

	

CAL LAST,30E-3

ACV;RANG E 2

3 V

	

3.00000 V

	

3.00000 V

	

CAL FIRST,3

0.30000 V

	

0.300000 V

	

CAL LAST,300E-3

ACV;RANGE 3

30 V

	

30.0000 V

	

30.0000 V

	

CAL FI R ST,30

3.0000 V

	

3.00000 V

	

CAL LAST,3

ACV;RANG E 4

300 V

	

300.000 V

	

300.000 V

	

CAL FI RST,300

30.000 V

	

30.0000 V

	

CAL LAST,30

DM 5120/5520 Service Manual
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Calibration

5 . Calibrate DC Current

α . Select DCA function .

b. Select DCA range of 300 μΑ .

c . Connect the DMM to the DC current calibrato r
(Fig . 3-5) .

d. Select Program 36. The display prompts :
300.000 μA-

e. Set the DC current calibrator to 300.000 pA. Allow
α few seconds for the voltage to stabilize.

Table 3-5
DC CURRENT CALIBRATION

Fig . 3-5. DC Current Calibration Configuratio n .

f . Press the ENTER key . The d isplay prompts :

	

h. Press the ENTER key . The DCA calibration points
000 .000 PA.

	

are updated (stored ) for the selected range and the
DCA function returns to normal .

g . Set the DC current calibrator to 000.000 μΑ . Allow
α few seconds for the voltage to stabilize.

	

i . Repeat steps d through h for the remain ing DCA
ranges using Table 3-5 as α guide.

DMM DCA

	

DMM Calibration

	

DC Current

	

IEEE-488
Range

	

Point

	

Calibrator Output

	

Bus Command

DCA;RANG E 1
300 μΑ

	

300.000 μΑ

	

300.000 μΑ

	

CAL F I RST,300E-6
000.000 i.LA

	

000.000 ,iA

	

CAL LΑST,O
DCA;RANGE 2

3 mA

	

3.00000 mA

	

3.00000 mA

	

CAL F IRST,3E-3
0.00000 mA

	

0.00000 mA

	

CAL LAST,0

DCA;RANGE 3
30 mA

	

30.0000 mA

	

30.0000 mA

	

CAL FI RST,30E-3
00.0000 mA

	

00.0000 mA

	

CAL LAST,O

DCA; RANGE 4
300 mA

	

300.000 mA

	

300.000 mA

	

CAL FI RST,300E-3
000.000 mA

	

000.000 mA

	

CAL LAST,O

DCA;RANG E 5
3 Α

	

3.00000 Α

	

3000.00 mA

	

CAL FI RST,3
0.00000 Α

	

0000.00 mA

	

CAL LAST,O

}1 ρ
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6. Calibrate AC Current

α . Select ACA function .

b. Select ACA range of 300 μΑ .

c . Connect the DMM to the AC current cali brator
(Fig . Σ3-6) .

d . Select Program 36. The display prompts :
300 .000 μA.

e . Set the AC current calibrato r to 300.000 μΑ at α
frequency of 500 Hz. Allow α few seconds fo r the
voltage to stabilize .

f . Press the ENTER key . The d isplay p rompts :
030 .000 μA

g. Set the AC cur rent calibrator to 030.000 μ A at
500 Hz . Allow α few seconds for the voltage to
stabilize .

h. Press the ENTER key . The ACA calibration points
are updated (sto red ) for the selected range and the
ACA function retu rns to normal .

DM 5120/5520 Service Manual

. . ~ οο ρ σ σ ~~ LO

DMM

Table 3-6
AC CURRENT CALIBRATION

Η Ι

Fig . 3-6 . AC Current Calibration Config uration .

i . Repeat steps d through h for the remaining ACA
ranges using Table 3-6 as α guide .

7 . Disable Cali bration Mo de

LO AC VOLTAGECURRENT
CALIBRATOR Ι I CALIBRATOR

MODEL MODEL
2500E

	

ΗΙ
5200Α

After completing calibration , press the CAL LOCK
switch with α small screwdriver to turn off the CAL
LOCK indicators in the display . Place α dated calibra-
tion sticker over the CAL LOCK switch access hole .

Ι3ΜΜ ACA

	

DMM Cali bration

	

Current Calibrator

	

IEEE-488

Range

	

Point

	

Output @ 500 Hz

	

Bus Command

ACA;RANGE 1
300 μA

	

300.000 1,Α

	

300.000 μA	CA L FIRST,300E-6
030.000 μΑ

	

030.000 μΑ

	

CAL LAST,30E-6

ACA;RAN GE 2

3 mA

	

3.00000 mA

	

3.00000 mA

	

CAL FIR ST,3E-3
0.30000 mA

	

0.30000 mA

	

CAL LAST,300E-6

ACA;RANG E 3
30 mA

	

30.0000 mA

	

30.0000 mA

	

CAL FI RST,30E-3
03.0000 mA

	

03.0000 mA

	

CAL LAST,3E-3

ACA;RAN GE 4
300 mA

	

300.000 mA

	

300.000 mA

	

CAL FI RST,300E-3
030.000 mA

	

030.000 mA

	

CAL LAST,30E-3

ACA;RANGΕ 5
3 Α

	

3.00000 Α

	

3000.00 mA

	

CAL FIR ST,3
0.30000 Α

	

0300.00 mA

	

CAL LAST,300E-3

Calibration
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General Information

Introd uction

This section of the manual provides maintenance in-
structions and serving informatio n for the DM 5120
and the DM 5520 (and power modu le) .

WARN ING
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Section 4
MAINTENANCE

5. Keep the component leads shorted toget her when-
eve r possible .

6 . Pick up components by the body, never by the
leads .

7 . Do not slide the components ove r any su rface .

8 . Avoid hand ling components in areas t hat have α
floor o r work surface covering capable of generat-
ing α static charge.

Dangerous potentials exist at several points

	

9 . Use α solderi ng iron that is connected to earth

throughout the instrument and power module .

	

ground.
When the power module must be operated with
the cabinet removed, do not touch exposed

	

10. Use only special antistatic suction type or wick

connections or components. . Disconnect power

	

type desoldering tools .

before cabinet removal, cleaning, or replacing
parts.

	

Test Equipment

Static-Sensitive Components

	

Befo re u sing any test equipment to make measure-
ments on static-senstive components or assemblies,

_

	

be certain that any voltage o r cu rre nt supplied by

CAUTION

	

the test equipment does not exceed the limits of the
component to be tested .

Static discharge may damage semiconductor
components in this instrument.

	

Table 4-1
RELATIVE SUSCEPTIBILITY TO STATIC

This instrument contains electrical components that

	

DISCHARGE DAMAGE

are susceptible to damage from static discharge . See
Table 5-1 for relative susceptibility of various classes

	

Semiconductor Classes

	

Relative

of semiconductors . Static voltages of 1 kV to 30 kV

	

Susceptibility

are common in u nprotected environments .

	

Levelsa

Observe the following precautions to avoid damage:

	

MOS or CMOS microcirc u its or	1
discretes, or linear microci rcuits with

1 . Minimize handling of static-se nsitive components .

	

MOS inputs .

	

(Most Sensitive)

2 . Transport and store static-sensitive components or

	

ECL

	

2

assemblies in their o riginal containers, on α metal

	

Schottky signal diodes

	

3

rail, or on conductive foam. Label any package that

	

ςcηottky TTL

	

4
contains static-sensitive assemblies orcomponents .

High-f requency bipolar transistors

	

5

3 . Discha rge the static voltage f rom your body by

	

JFETs

	

6
wearing α grounded w rist strap while handling
t hese components . Servicing static-sensitive as-

	

L inear microcircuits

	

7

semblies or compo nents shou ld be performed only

	

Low-powe r Schottky TTL	8

at α static-free work station by qu alified service

	

TTL	( Least Sensitive)

	

9
personnel .

	

avoltage equivalent fo r levels :
1 = 100 1ο 500 V

	

4 = 500 V

	

7 = 400 1ο 1000 V test .)

4 . Allow noth ing capable of gene rating o r hold ing α

	

τ = 200 to 500 ν

	

5 = 400 1ο 600 ν

	

α = 900 ν

static charge on the work statio n su rface .

	

3 = 260 Υ

	

α = 600 to 800 ν

	

9 = 1200 ν
(Voltage discharged from α 100 pF capacito r t hrough α resista nce
of 100 ohms.)



Maintenance

Cleaning Instructions

Th is instrument shou ld be cleaned as often as operat-
ing co nd itions requ ire . Loose dust accumulated on

	

4. Tektronix part number.

t he outside of the instrument can be removed with
α soft cloth or small b rush . Remove d irt that remains
with α soft cloth dampened in α mild dete rgent an

	

Soldering Techn iques

water solution . Do not use abrasive cleaners .

CAUTION To avoid electric shock hazard , disconnect

To clean the fron t panel use freon, isopropyl

	

the instrument from the power source before

alcohol, or denatured ethyl alcohol. Do not use

	

soldering.

petroleum based cleansing agents. Do not use
air or any solvent to clean the Display (front

	

The reliability and accuracy of this instrument can Ibe

panel) board. Before using any other type of

	

maintained only if proper soldering techn iques are

cleaner, consult your Tektronix Service Center

	

used when repairing or replacing parts . General sol-

or representative .

	

d ering techniques which apply to maintenance of any
precision electronic equipment should be used when

The best way to clean the interior is to blow off the

	

work ing on this instrument . U se only 60/40 rosin-co re,

accumulated dust with dry, low-velocity air (approxi-

	

electronic-grade solde r. The choice of solde r ing iro n

mately 5 Ib/in2 ) or use α soft brush or cloth dam-

	

is determined by the repair to be made.

pened with α mild detergent and water solution .

	

When soldering on circu it boards or small wiring, use

Hold the board such that the residue runs away from

	

only α 15 watt, pencil type iron . Α higher wattage

the connectors . Do not scrape or use an eraser to

	

solderi ng iron can cause the etched circuit wiring to

clean the edge connector cont racts . Abrasive clean-

	

separate from the board base material and melt the

ing can remove the gold plating .

	

insulation from small wiring . Always keep the solder-
ing iron tip properly tinned to ensure the best heat

CAUTIO N

	

transfer to the solder joint . Apply only enough heat
to remove the component or to make α good solder

Circuit boards and components must be dry

	

joint . To protect heat sensitive components, hold the

before applying power.

	

component lead with α pair of long-nose pliers be-
tween the component body and the solder joint . U se
α solder removing wick to remove excess solder from

Obtaining Replacement Parts

	

connections or to clean circuit board pads .

Elect rical and mechanical parts can be obtained
through you r local Tekt ronix Field Office or repιe-

	

Semiconductors
sentative . However, many of the standard electronic
components can be obtained from α local commer-

	

To remove the in-line integrated circuits installed in

cial source . Befo re purchasing or ordering parts from

	

sockets, use an extracting tool . This tool is available

α source other than Tektronix, I nc., checkthe Replace-

	

from Tektronix, inc . ; order Tektronix Part Number 003-

able Electrical Parts list for the proper value, rating,

	

0619-00 . If an ext racting tool is not available, use

tolerance, and description.

	

care to avoid damaging the p ins . Pull slowly and
evenly on both ends of the integ rated circuit . Try to
avoid disengaging one end befo re the other. IC's that

Ordering Parts

	

are soldered in should be carefully unsoldered, u sing
commercially available de-soldering tools . If these

When ordering replacement parts from Tektronix,

	

tools are not available, the pins in the IC may be
I nc., ft is important to include all of the following

	

clipped with diagonal cutte rs, and the p ins then in-
information.

	

dividually removed from the board .

1 . Instrument type (include modification or option
numbers).

2. Inst ru ment serial number.

4-2

3 . Α description of the part (if electrical, include the
component number) .

WARN ING
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Disassembly Instructions

To avoid electric-shock hazard, disconnect the
power source and other instrumentation con-
nected to the instrument before disassembly.

ΝΟΤΕ
To disassemble the DM 5120/5520, refer to the
following removal procedures and exploded
views in the Replaceable Mechanical Parts sec-
tion at the back of this manual.

Pull on the two release latch handles to slide the
DMM out of the cabinet .

Before removing the cabi net, turn the power switch
off and disconnect the line voltage cord . R emove any
plug-in modu les and the hand le assembly .

Two screws on each side and two screws on t he
bottom secure th e cab inet to the 620-0046-00 f ront
casting . Each guide rail is attached to the front cast-
ing via α screw . Add itionally, four sc rews located on
the bottom and two screws on the back hold the
power supply to the cab inet . Remove the screws and
slide the power supply assembly out throug h the front
of the cab inet . Rei nstall the cabinet to protect the in-
terior from dust and to remove personnel shock
hazards .

Power Module Board Removal

2 . On the powe r supply assembly, remove t he sc rews
on each side and on the bottom that secure the
series-pass transistor clamp . Remove the clamps .

3 . Remove the six screws on the interface co nnec-
tor side of the power supply assembly that secure
the circuit board to the chassis .

DM 5120/5520 Service Manual

Voltage Selector/Fuse Holder
Assembly Removal

Series Pass Transistor Replacement

ΝΟΤΕ

Maintenance

4 . Disconnect from the circuit boa rd the three con-
nectors going to the transformer .

WARN ING

	

5. Slide the circuit board out of the powe r supply as-
sembly .

1 . Remove the cabinet . Refer to DM 5520 Power
Module Cab inet Removal in this section of the
manual .

2 . Disco nnect the connecto rs from the terminals on
the back of the voltage selector/fu se holder as-
sembly, labeling each wire .

DM 5520 Only-Power Module

	

NOTE

Disassembly

	

The assembly has α locking tab on the top and

Power Module Cabinet Removal

	

bottom sides that secure it in the chassis hole.
Do not apply excessive force to the locking

Remove the Ph illips sc rew from the bottom front edge

	

tabs. Excessive pressure will reduce the strength

of the cab inet . It is located ju st to the left of the

	

of the plastic material.
cabinet bottom seam.

3 . Push the top tab in carefu lly, pulling ge ntly on the
assembly from the outside . That side of the as-
sembly will be released . Repeat to release the bot-
tom side . Pull the assembly through the chassis
hole to the outside, tak ing care not to damage the
capacito rs .

Α new adhesive insulator plate must be applied
to the transistor before installation . To maintain
proper insulating characteristics, do not reuse
the insulating plate from the transistor being
replaced.

To replace α series pass transisto r , remove the cab-
inet ; t hen remove the circuit board . Refer to Cab inet
Removal and Circuit Board Removal in this section
of the manual .

1 . Remove the power supply assembly from the power
module . Refe r to Cabinet Removal in t his section	1 . U nsolder and remove the transisto r being replaced ,

of the manu al fo r instructions .

	

from the circuit board .

2 . Carefully bend the new t ransisto r leads accordi ng
to the dimensio ns in Fig . 3-1 .

3 . Apply α new adhesive insulato r plate to the tran-
sisto r side having exposed metal .

4 . Reinstall the ci rcuit board into the power supply
assemb ly .
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Maintenance

5 . Insert the leads of the replacement transistor into

	

internal Fuse Replacement
the circuit board holes, with the insu lating plate
facing the metal chassis .

	

Remove the DM 5120 or DM 5520 from its power
module . The fuses are located under the cove r on

6 . Reinstall the transistor clamp.

	

the right side of the DMM (as you face the front of
the u nit) .

7 . Solder the transistor onto the board , applying min-
imum heat .

	

Three fuses are located toward the rear of the ex-
posed circuit board, mounted in fuse holders . To

8 . Reinstall the assembly into the power modu le

	

remove α fu se, carefully pull it out of the fuse holder .
cabinet . Reinstall the handle assembly.

	

Correct fuse values are marked on the circuit board .
Replacement fuses are :

Side Cover Removal

	

1 Α, 250 V, 3 AG, fast blow, Tektron ix Part No .
159-0019-00

The two side panels are snapped into the top and
bottom rails of the DM 5120/5520 . To aid removal,
there are cutouts along each of long edges of covers .
To remove, insert tweeze rs or α small straight-edged
screwd river into the cutout near the back edge of
the cover, and carefu lly pry the cover away from the
rail .

To replace covers, insert the front edge of the cover

into the groove along the inside edge of the front
frame assembly. Then press the cover down over the
rails .

Α. CORRECT TRANSISTOR LEAD ANGLES.

Θ. CORRECT RELATIONSHIP TO CIRCU IT BOARD.

Fig . 41 . Series Pass Transistor Replacement.

3/8 Α , 250 V, 3 AG, slow blow, Tektro nix Part No .
159-0200-00

Afte r fuse replacement, re-install the side cover.

Release Latch Handle and
Slider Removal

All plastic parts of the latch assemblies and the return
springs are individually replaceable . However, if α
latch tension spring becomes damaged, the bottom
frame rail assembly that it is attached to must be
replaced.

1 . Remove the side panel from the DM 5120/552 ι3 .

2 . Pull the release latch handle out about 1/8" and
hold .

3 . Using α small screwdriver, move the release latch
slide r forward slightly while push ing down on 'the
release latch handle to free the handle shaft from
the slide r . Pull out on handle to remove.

4 . To repair the release latch assembly, remove the
bottom rail that it is fastened to . The rails are held
with screws into the front and rear panel assembllies
and the Digital board.

5 . To replace the release latch handle, push the
handle shaft through slot in the f ront panel as far
as it will go and hold it . Using α small screwdrive r

move the release latch slider forward and the han-
dle upward until the Τ-shaped end of handle
engages the end of the slider .
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Rear Panel Removal

	

4. Carefully move the Display board away from t he
f ro n t f rame to clear the pu sh butto ns and remove

1 . Remove side covers .

	

the Display board from the instrume n t .

2 . Unp l ug the power and G PIB cables from the Digi-
tal board .

3 . Remove the four screws holding the rear panel to
the top f rame assembly .

4 . Remove the four studs hold i ng t he rear panel to
the bottom chassis assembly . ( Use α 3/16" hex

	

2. Unplug five connectors from the top of the Digi-

wrench .)

	

tal board, two from the fro n t panel and two from
the rear panel, and one from the Analog board .

5 . Remove the rear panel .

6 . Reassemble in reverse order .

4 . Remove the five screws hold ing the Digital board

Front Frame Assembly Removal

	

to the bottom frame assembly . Hold the board as

1 . Re move side panels .

	

you remove the last screw to prevent the board
from slipping .

2 . Remove the two release latch handles . See removal
procedure described above .

3 . Unplug two cables from th e Digital board and five
wires from the Analog board .

4 . Remove the ground post from the lower rig h t corner
of the front panel . Re move the knurled nut . Un-
screw the ground post by i nserting α thin point
tool (such as α scriber) into the wire hole i n the
ground post shaft, and turning it countercloc kwise . 2 . Unplug from the Analog board the five wires at-

tached to the input connectors .
5 . Remove 12 screws (6 on top and 6 on bottom)

hold ing the f ron t panel assembly to the top and

	

3. Unplug f rom the Digital board the 8-wire connec-

bottom frame assemblies .

	

tοι coming from the Analog board .

6 . Remove the f ront frame assembly .

	

4. Lay the instrument on its right side with t he top
facing you .

7 . Reassemble in reve rse order .

Display Board Assembly (Α10) R emoval

ΝΟΤΕ

The Display board can be removed by first
removing the front frame assembly or, by remov-
ing the Analog board as described below.

1 . Remove side panels .

2 . Unpl ug two cables f rom the Digital board .

3 . Remove five screws holding the Display board to
the fro nt f rame assembly .

DM 5120/5520 Service Manual

5 . Reassemble in reverse order .

Maintenance

Digital Board Assembly (Α20) Removal
1 . Remove side panels .

3 . Lay the instrument on its right side with the bot-
tom facing you .

5 . Carefully lift the Digital board straight up and ou t
of the instrument .

6 . Reassemble in reverse order .

Analog Board Assembly ( Α30) Removal
1 . Remove side panels .

5 . Remove the five flat-head screws holding the Analog
board to the top frame assembly .

6 . Carefully lift the Analog board out of the instrument .

7 . The Analog board can be completely exposed by
removing the four screws holdi ng the Analog board
between the two shields .

8 . Reassemble in reverse order.
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Troubleshooting

	

Power Up Self Test

The troubleshooting information contained in this sec-
tion is intended to aid qualified se rvice personnel to
isolate α defective ci rcuit o r ci rcuit section . To aid in
troublehooting, schematic diagrams and component
location drawings a re located in subsequent sections
of this manu al .

Disassembly for Troubleshooting

	

1, Α digital check will be performed on the ROM ci r-

Το gain access to the circuitry on most circuit boards

	

cu it η . If the test fails, the instrument will lock up

you will have to remove the boards and reconnect

	

with the following message displayed :

the cables outside of the instrument f rame. Refer to

	

0000000000
the disassembly instructions in this section to remove

	

Replacing U4 may resolve the problem .
α board, then appropriately support the board and
reconnect the cables .

	

2. If the ROM passes, α d igital self-test will then be
perfo rmed on the RAM circuitry . If the RAM test
fails, the in strument will lock up with the following

Recomme nded Test Equipment

	

e rro r message displayed :
ΑΑΑΑΑΑΑΑΑΑ

Table 4-2 lists the test equ ipment recommended for

	

Replacing U9 may resolve the problem .
t roubleshooting the DM 5120/5520 . Othe r equ ipment
such as logic analyze rs and capacitance meters could

	

3. F inally, the Ε2PROM circuitry where the calibration
also be helpful, especially in difficult situations .

	

constants, IEEE address and line freque ncy set-
tings a re sto red will be checked . If this test fails,

set-

In addition you will need extende r cables (see Table

	

the following message is displayed :
3-1 for part numbe rs) fo r operating the inst rument

	

UNCAL
outside of the power module . Pressing any front panel key till return the in stru-

Table 4-2

	

ment to normal ope ration howeve r , α complete

RECOMMENDED TROUBLESHOOTING

	

calib ration will have to be performed, and the IEEE

EQUIPMENT

	

address and line f requency setting should be
checked . if the test still fails afte r calibration , try

Equipment

	

use

	

replacing U20 and recalibrating the instrument .

Five function DMM

	

Power supply and DC
with 0.1% DCV	voltage checks; analog
accuracy, 10 Μ ohm

	

signal t racing continu ity,
input impedance

	

logic levels .

Dual-trace, t riggered

	

Digital and analog
sweep oscilloscope,

	

waveform checks .
do to 50 Mhz
Digital frequency

	

Check ing clock
counte r

	

frequencies.

TM 5003 o r TM 5006

	

Power for DM 5120 only
Power Modu le

	

1 . Press the PROGRAM key and then the 3 and 3
nume ric keys . The d isplay test is fi rst . Segments
of the display characters will be seque ntially d is-
played fo r α short time. The front panel LEDs will
also be on during this test . This test allows the
ope rato r to note inope rative display segments or
LEDs Self test on the ROM, RAM, and E2PROM
will then be performed . These are the same tests

4-6

Upon power up, the instrument will do α numbe r of
tests on itself . Tests are performed on memory (ROM,
RAM and E2PROM) . Wheneve r one of the memory
tests fails, the instrument will lock up and must be
repai red. If all the tests pass, then th e current IEEE
address and software revision level of the instrument
will be d isplayed . Immediately after turni ng on t he
DM 5120/5520, the following sequence will take place :

4 . The instrume nt will then go to the power up default
function.

Program 33--Self Diagnostic Program

This f ront panel prog ram performs α display test and
the same memory tests performed upon power up .
Also included is α troubleshooting test mode, that is
desig ned to switch on various switch ing FETs and
relays to allow signal tracing through the instrume nt .
Perform the following procedure to utilize Program 33 :
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run on power up and are explained in detail under

	

3. Using Table 4-3, refe rence the Ν mode to th e cur-

Power Up Self Test above .

	

rent function and range to determine the proper
work ing status of the listed circu it components .

2 . The DM 5120/5520 will now go into the trouble-
shooting node with the fi r st Ν mode being dis-

	

4. To change the Ν mode, use the ENTER butto n .

played as follows :
5 . To troubleshoot α difference function and/or range,

Ν 01 exit the program by pressing any f ront panel key
The instru ment is still on the same functio n and (except ENTER), select the desired function and/or
range as it was befo re Program 33 was run .

	

range and again run Program 33 .

Table 4-3
DM 5120/5520 TROUBLESHOOTING MODE

Maintenance

Function

	

Input
Measu rement

	

Buffer

	

Relays

	

Range Switches

	

Multiplex

Range

	

Phase

	

Ν Mode

	

Gain

	

Closed	Closed

	

Switches Closed

300 mV DC

	

SIG NULL

	

01

	

Χ10

	

Κ 1

	

Q11, U22A

	

034

CAL NULL

	

02

	

Χ 1

	

Κ 1

	

Q11, U22A

	

U25D, 032

CAL	03

	

Χ 1

	

Κ 1

	

011, U22A

	

U25C, 032

S IG

	

04

	

Χ10

	

Κ 1

	

Q11, U22A

	

030

3 V DC

	

SIG NULL

	

01

	

Χ 1

	

Κ 1

	

011, U22A

	

033

CAL NULL

	

02

	

Χ 1

	

Κ 1

	

011, U22A

	

U25D, 032
CAL	03

	

Χ 1

	

Κ 1

	

011, U22A

	

U25C, 032

SIG

	

04

	

Χ 1

	

Κ 1

	

011, U22A

	

Q30

30 V DC

	

SIG NULL

	

01

	

Χ 1

	

-

	

Q13, 011, U22A

	

033

CAL NULL

	

02

	

Χ 1

	

-

	

013, 011, U22A

	

U25D, Q32

CAL	03

	

Χ 1

	

-

	

013, 011, U22A

	

U25C, 032

SIG

	

04

	

Χ 1

	

-

	

013, 011, U22A

	

035

300 V DC

	

SIG NULL

	

01

	

Χ 1

	

-

	

03, Q11, U22A

	

034

CAL NULL

	

02

	

Χ 1

	

-

	

03, 011, U22A

	

U25D, 032

CAL	03

	

Χ 1

	

-

	

03, 011, U22A

	

U25C, Q32
SIG

	

04

	

Χ 1

	

-

	

03, 011, U22A

	

Q35

300 mV AC

	

ZERO

	

01

	

Χ 1

	

Κ4, Κ5

	

U21A, U21 Β

	

U25D, Q32

CAL	02

	

Χ 1

	

Κ4, Κ5

	

U21A, U21 B

	

U25C, Q32

SIG

	

03

	

Χ 1

	

Κ4, Κ5

	

U21 Α , U21 Β

	

U25C, 032
No Test

	

04

	

-

	

-

	

-

3 V AC

	

ZERO

	

01

	

Χ 1

	

Κ4, Κ5

	

U21 C

	

U25D, Q32

CAL	02

	

Χ 1

	

Κ1, Κ5

	

U21 C

	

U25C, Q32

SIG

	

03

	

Χ 1

	

Κ1, Κ5

	

U21 C

	

U25C, Q32

No Test

	

04

	

-

	

-

	

-

30 V AC

	

ZERO

	

01

	

Χ 1

	

Κ4

	

U21Α , U21 B

	

U25D, 032

CAL	02

	

Χ 1

	

Κ4

	

U21 Α , U21 Β

	

U25C, Q32

SIG

	

03

	

Χ 1

	

Κ4

	

U21 Α , U21 B

	

U25C, 032

No Test

	

04

	

-

	

-

	

-

300 V AC

	

ZERO

	

01

	

Χ 1

	

Κ4

	

U23C, U23B

	

U25D, Q32

CAL	02

	

Χ 1

	

Κ4

	

U23C, U23B

	

U25C, 032

SIG

	

03

	

Χ 1

	

Κ4

	

U23C, U23B

	

U25C, 032

No Test

	

04

	

-

	

-

	

-
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Table 43 (font)
DM 5120/5520 TROUBLESHOOTING MODE

Fu nction	Inpu t
&

	

Measu rement

	

Buffer

	

Relays

	

Range Switches

	

Mu ltiplex
Range

	

Phase

	

Ν Mode

	

Gain

	

Closed	Cl osed

	

Switches Closed

300 Ω

	

SENSE LO

	

01

	

Χ 10

	

Κ2, Κ3

	

011, U22D, U24D

	

U22B, Q32
REF HI

	

02

	

Χ 1

	

Κ2, Κ3

	

011, U22D, U24D

	

035, Q12
REF LO

	

03

	

Χ 1

	

Κ2, Κ3

	

Q11, U22D, U24D

	

U25A, Q32
S ENSE Hl

	

04

	

Χ 10

	

Κ2, Κ3

	

011, 1.122D, U24D

	

030

3 Κ

	

SENSE LO

	

01

	

Χ 1

	

Κ2, Κ3

	

011, U 2213, U24D

	

U22B, 032
REF HI

	

02

	

Χ 1

	

Κ2, Κ3

	

011, U22D, U24D

	

Q35, Q12
REF LO

	

03

	

Χ 1

	

Κ2, Κ3

	

Q11, 1.122D, U24D

	

U25A, 032
S ENSE HI

	

04

	

Χ 1

	

Κ2, Κ3

	

011, U22D, U24D

	

030

30 Κ

	

SENSE LO

	

01

	

Χ 1

	

Κ2, Κ3

	

011, U22C, U24A

	

U2213, Q32

REF HI

	

02

	

Χ 1

	

Κ2, Κ3

	

011, U22C, U24A

	

Q35, Q12
REF LO

	

03

	

Χ 1

	

Κ2, Κ3

	

Q11, U22C, U24A

	

U25A, Q32
S ENSE Hl

	

04

	

Χ 1

	

Κ2, Κ3

	

011, U22C, U24A

	

030

300 Κ

	

SENSE LO

	

01

	

Χ 1

	

Κ2, Κ3

	

012, 03, U 22C, U24A

	

U22B, Q32
REF HI

	

02

	

Χ 1

	

Κ2, Κ3

	

Q12, 03, U22C, U24A

	

Q35
REF LO

	

03

	

Χ 1

	

Κ2, Κ3

	

012, 03, U22C, U24A

	

Q34
S ENSE HI

	

04

	

Χ 1

	

Κ2, Κ3

	

Q12, 03, U22C, U24A

	

Q30

3 Μ

	

SENSE LO

	

01

	

Χ 1

	

Κ2, Κ3

	

012, 013, U22C, U24A

	

U22B, 032
REF HI

	

02

	

Χ 1

	

Κ2, Κ3

	

012, 013, U22C, U24A

	

035
REF LO

	

03

	

Χ 1

	

Κ2, Κ3

	

012, 013, U22C, U24A

	

034
SENSE HI

	

04

	

Χ 1

	

Κ2, Κ3

	

012, 013, U22C, U24A

	

Q30

30 Μ

	

SENSE LO

	

01

	

Χ 1

	

Κ2

	

012, U22C, U24A

	

U2213, Q32

REF HI

	

02

	

Χ 1

	

Κ2

	

012, U22C, 1.124A

	

Q35
SENSE HI

	

03

	

Χ 1

	

Κ2

	

012, U22C, U24A

	

Q30
No Test

	

04

	

-

	

-

	

-

	

-

300 Μ

	

SENSE LO

	

01

	

Χ 1

	

Κ2

	

Q12, U22C, U24A

	

U22B, Q32
REF HI

	

02

	

Χ 1

	

Κ2

	

Q12, U22C, U24A

	

035
SENSE HI

	

03

	

Χ 1

	

Κ2

	

012, U22C, U24A

	

030
No Test

	

04

	

-

	

-

	

-

	

-

300 μΑ DC

	

SIG ZERO

	

01

	

Χ10

	

-

	

U23A

	

U25D, 032
CALZERO

	

02

	

Χ 1

	

-

	

U23A

	

U25D, 032
CAL	03

	

Χ 1

	

-

	

U23A

	

U25C, Q32
SIG

	

04

	

Χ10

	

-

	

U23A

	

U2413, Q32

4_g
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Table 4-3 (Cont)
DM 5120/5520 TROUBLESHOOTIN G MODE

Maintenance

Function	I nput
&

	

Measurement

	

Buffer

	

Relays

	

Range Switches

	

Multiplex
Range

	

Phase

	

Ν Mode

	

Gain	Closed

	

Closed	Switches Closed

3 mA DC

	

SIG ZERO

	

01

	

Χ10

	

-

	

Q29, 036

	

U25D, Q32
CAL Z ER O

	

02

	

Χ 1

	

-

	

029,036

	

U25D, 032
CAL	03

	

Χ 1

	

-

	

Q29,036

	

U 25C, Ο32
SIG

	

04

	

Χ10

	

-

	

Q29,036

	

U24B , Q32

30 mA DC

	

SIG ZERO

	

01

	

Χ10

	

-

	

Q28, Q37

	

U25D, 032
CAL Z ER O

	

02

	

Χ 1

	

-

	

Q28, 037

	

U25D, 032
CAL	03

	

Χ 1

	

-

	

028, 037

	

U25C, Ο32
SIG

	

04

	

Χ10

	

-

	

Q28, Q37

	

1.12413, 032

300 mA DC

	

SIG ZERO

	

01

	

Χ10

	

-

	

Q26, 038

	

U25D, 032
CAL ZER O

	

02

	

Χ 1

	

-

	

026,038

	

U25D, Q32
CAL	03

	

Χ 1

	

-

	

Ο26, Q38

	

U25C, Ο32
SIG

	

04

	

Χ10

	

-

	

Ο26, 038

	

U24Β , Ο32

3 Α DC

	

SIG ZERO

	

01

	

Χ10

	

-

	

Q39, Q40

	

U25D, 032
CAL ZER O

	

02

	

Χ 1

	

-

	

Q39, Q40

	

U25D, Ο32
CAL	03

	

Χ 1

	

-

	

Ο39, Q40

	

U25C, Ο32
SIG

	

04

	

Χ10

	

-

	

Q39, 040

	

U24Β , Ο32

300 μΑ AC

	

ZERO

	

01

	

Χ 1

	

-

	

U23A, U21 D, U21 Β

	

U25D, Q32
CAL	02

	

Χ 1

	

-

	

U23A, U21 D, U21 Β

	

UZ5C, Ο32
SIG

	

03

	

Χ 1

	

-

	

U23A, U21 D, U21 Β

	

U25C, Q32
No Test

	

04

	

-

	

-

	

-

	

-

3 mA AC

	

ZERO

	

01

	

Χ 1

	

-

	

029, 036, U21 D, U21 B

	

U25D, 032
CAL	02

	

Χ 1

	

-

	

029, Q36, U21 D, U21 B

	

U25C, 032
SIG

	

03

	

Χ 1

	

-

	

029, 036, U21 D, U21 Β

	

U25C, Ο32
No Test

	

04

	

-

	

-

	

-

	

-

30 mA AC

	

ZERO

	

01

	

Χ 1

	

-

	

028, Q37, U2113, U21 B

	

U25D, Q32
CAL	02

	

Χ 1

	

-

	

028, 037, 1.1211), U21 B

	

U25C, Q32
SIG

	

03

	

Χ 1

	

-

	

028, 037, U21D, U21 B

	

U25C, Q32
No Test

	

04

	

-

	

-

	

-

	

-

300 mA AC

	

ZERO

	

01

	

Χ 1

	

-

	

026, 38, U21 D, U21 B

	

U25D, 032
CAL	02

	

Χ 1

	

-

	

026, 38, U21 D, U21 Β

	

U25C, Ο32
SIG

	

03

	

Χ 1

	

-

	

026, 38, U21D, U21 B

	

U25C, Q32
No Test

	

04

	

-

	

-

	

-

	

-

3 Α AC

	

ZERO

	

01

	

Χ 1

	

-

	

039, 40, U21 D, U21 B

	

UZ5D, 032
CAL	02

	

Χ 1

	

-

	

039, 40, 1-1 211), U21 B

	

U25C, 032
SIG

	

03

	

Χ 1

	

-

	

Q39,40, U21 D, U21 B

	

U25C, 032
No Test

	

04

	

-

	

-

	

-

	

-
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Ma intena nce

Power Supplies

	

Signal Conditioning Checks

Table 4-4 shows the variou s checks that can be made

	

These circuits can be checked by u sing the diagnos

to the power supplies of the DM 5120/5520 . In ad-

	

tic program (Program 33) as explained above.
dition to the normal voltage checks, it is α good idea
to check the various supplies with an oscilloscope
for signs of noise or oscillations .

	

Digital and Display Circuitry C hec ks

Table 4-4
POWER SUPPLY CHECKS

Step Item/Component

	

Required Condition

	

Remarks

1

	

Power Module L ine Switch	Setto 115 or 230 V as required .

	

Line voltage selection

2

	

Power Module Line Fuse

	

Check for continuity .

	

Remove fuse to check

3

	

Line Power

	

Plugged into live receptacle ;
power on .

4

	

Extender Cable

	

C heck for continu ity

The digital and display ci rcuit can be checked out
by using the troubleshooting data in Tables 4-5 and
4-6 .

5

	

+ 15 V Digital Supply U18, pin 3

	

+5 V, ± 5 V

	

Referenced to analog common

6

	

+ 15 V Analog Supply U22, p in 3

	

+5 V, ± 5 V

	

Refe renced to analog common

7

	

± 15 V Analog Supplies U21,

	

+15 V, -15 V, ± 0.75 V

	

Referenced to analog common
pin 3 ; U23, pin 3

4-10
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Step Item/Component

	

Required Cond it ion

	

Remarks

1

	

U4, U9, U20

	

Pass RAM, ROM and Ε 2PROM

	

Display will lock if failure
self-test on power up .

	

occurs

2

	

U8, pin 2 (ΡΑΟ )

	

TTL level pulses every 1 ms

	

VIA clock

3

	

U8, pin 2 (ΡΑ1)

	

TTL leve l pulses every 15 ms

	

Data

4

	

U8, pin 6 (ΡΑ4)

	

Switch data (+5 V or 0 V)

	

Data input to VIA

5

	

U8, pin 7 (ΡΑ5)

	

Switch data (+5 V or OV)

	

Data input to VIA

6

	

U8, pin 8 ( ΡΑ6)

	

Switch data (+5 V or OV)

	

Data input to VIA

7

	

U8, p i n 7 ( ΡΑ7)

	

Switch data (+5 V or OV)

	

Data input to VIA

8

	

U8, p i n 19

	

Variable pu lse t ra in (0 V to +5 V) VIA Data L i ne

9

	

ΑΤ 1 , p i n 6

	

Variable pu lse train (0 V to +5 V) Data output

10

	

U43, pi n 13

	

Variable pulse train (0 V to +5 V) Output of Α/D converter

11

	

U8, pins 12 thru 16

	

Variable pusle train (0 V to +5 V) Analog data to VIA

12

	

U10, p i n 3

	

1 kHz pulses I RO line

1 3

	

U10, pin 37

	

+5 V, ± 5%

	

Reset line

14

	

U5, pin 9

	

+5 V signal pu lsed 0 V to +5 V

	

ΙΝΤ line
every 1 ms

15

	

U5, pin 19

	

+5 V ( Log ic "1")

	

RESET line

16

	

U5, p i n 18

	

2 MHz square wave at

	

Clock
0 V to+5 V

17

	

U5, p i n 28

	

Should go . false (+5 V) when

	

ΑΤΝ line
command is sent

	

Handshake sequence

18

	

U5, pins 28 (ΑΤΝ ), 24 (NDAC),

	

Refer to Figure 4-2 for requ ired

	

Handshake sequence
conditions

DATA

NRFD

NRFD

DM 5120/5520 Service Manual

Table 4-5
DIGITAL CIRCUITRY CHECKS

VAUD

DATE	DATA
TRANSFER

	

TRANSFER

BEGINS

	

ENDS

Fig . 4-2 . IEEE handshake sequence .

SOURCE

ACCEPTOR

ACCEPTOR

Maintenance
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Maintenance

Table 4δ
DISPLAY CIRCU ITRY CHECKS

Step Item/Component

	

Requ i red Cond ition

	

Remarks

1

	

U4 and U5, pins 2, 9, 14

	

+5V, ± 5°/ο

	

+5 V supply

2

	

Ρ 14, p i ns 6, 11 thru 24

	

Variable pulses

	

Segment drivers

3

	

U1, pins 6, 16;

	

Variable pulses

	

Digital drivers
U2, pins 4 thru 7, 14 thru 17

4

	

U5, pins 3, 4, 5, 6, 10, 11, 12 ;

	

1 ms negative going pu lse every
U4, P I NS 1,3, 4, 5

	

10 ms

	

-

5

	

Ρ14, p i n 7 (SO)

	

Press S1, S5, S12, S9, or S15

	

Pulse present when button
butto n	pressed

6

	

Ρ14, p i n 5 (S1)

	

Press S2, S6, S10, S13, or S14

	

Pulse present when button
butto n	pressed

7

	

Ρ14, p i n 3 (S2)

	

Press S3, S7, S11, S16, or S17

	

Pulse present when button
button

	

p ressed

8

	

Ρ14, pi n 9 (S3)

	

Press S4 or S8 button

	

Pulse present when butto n
pressed
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Section 5
OPTIONS

There are no options available for the DM 5120/5520 at this time . Future options will be listed in this section .
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Replacement parts are available from or through your local

	

Only the circuit number will appear on the diagrams and

Tektronix, Inc. F ield Office or representative .

	

circuit board illustrations . Each diagram and circuit board

illustration is clearly marked with the assembly number

Changes to Tektronix instruments are sometimes made to

	

Assembly numbers are also marked on themechanical exploded

accommodate improved components as they become available,

	

views located in the Mechanical Parts List . The component

and to give you the benefit of the latest circuit improvements

	

number is obtained by adding the assembly number prefix to the

developed in our engineering department . It is therefore impor-

	

circuit number .

tant, when ordering parts, to include the following information in
your order Part number, instrument type or number, serial

	

The Electrical Parts L ist is divided and arranged by

number . and modification number if applicable

	

assemblies in numerical sequence (e .g ., assembly Α1 with its

subassemblies and parts, precedes assembly Α2 with its sub-

If α part you have ordered has been replaced with α new or

	

assemblies and parts)

improved part, your local Tektronix, Inc. Field Officeor represen-

tative will contact you concerning any change in part number

	

Chassis-mounted parts have no assembly number prefix

and a re located at the end of the E lectrical Parts L ist

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

manual.

LIST OF ASSEMBL I ES

Α list of assemblies can be found at the beginning of the

E lectricalParts L ist . The assemblies are listed in numerical order

	

indicates part number to be used when ordering replace

When the complete component number of apart is known, this list

	

ment p art from Tektronix

will identify the assembly in which the part is located .

CROSS IND E X-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr . Code Number to Manufacturer index for the

E lectrical Parts List is located immediately after t his page. The

Cross Index provides codes, names and addresses ο1 manufac-

turers of components listed i n the E lectrical Parts L ist

ABBREVIATIONS

Abbreviations conform to American National Standard Υ 1 .1

COMPONENT NUMBER (column one of t he
E lect rical Parts List)

Α numbering method has been used 1ο identify assemblies,
subassemblies and parts Examples of this numbering method

and typical expansions are illustrated by the following:

Example α .

	

component number

A23R1234

	

Α23

	

R 1234

	

MFR . COD E (column six of t he Electrical Parts

Assembly number

	

Circuit number

	

List)

Read: Resistor 1234 ο1 Assembly 23

Example b.

	

component number

A23A2R 1234 Α23 Α2 R 1234

Assemb ly

	

S ubassemb ly Ci rc u it

number

	

number num be r

Rea d : R esistor 1234 ο1 Subassemb ly 2 o f Assembly 23

DM 5120/5520 Serv ice Manual

REPLACEABLE
ELECTRICAL PARTS
PARTS ORD ER ING I NFORMATION

Section 6

TEKTRONIX PART NO . (colum n two of the
Electrical Parts List)

S ER IAL/MOD EL NO . (colum ns three and four
of the Electric

a
l Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicatesthe serial number at

which the part was removed . No serial number entered indicates
part is good for all serial numbers

NAME & D ESCRI PTION (column five of the
Electrical Parts List)

In the Parts L ist, an Item Name is separated from the

description by α colon (:) . Because of space limitations, an Item

Name may sometimes appear as incomplete . For f urther Item

Name identification, theU.S . Federal Cataloging HandbookΗ6-1

can be utilized where possible.

Indicates the code number of the actual manufacturer of the
part (Code to name and address cross reference can be found
immediately after this page )

MFR. PART NUMBER (column seven of the
Elect rical Parts List)

I nd icates actu al manu fact ure r s par t numb er .



CROSS IN"-N .CODE To WWRC ΤORER

NFR OFR .l

	

MESS ZIKW,CITY,STRTE/MTRY

CODE

K eithley

	

Ke ith ley Instrument Diu

	

28775 Θυrοrα R oad	11139Cleveland, OH, 11SH

Replaceable Electrical Parts



C0Ρd OΚΒΤ ΘΟ , ΤΕΚΤ RΟΒΙΧ

	

SERΙ Rt Ν0

	

SERΙM 80

	

1 ΟΕ SεRΙΡΤΙ08

ΡΑRΤ No,

	

ΕFFΕ[ΤΙΟΕ

	

ΒΙ SΜΤ .

	

[00Ε

	

Mr . Part go .

Α10

	

118-7950-00

	

Ckt Boa rd ":Display Board

	

K eithley 5120-110

829

	

118-7951-181

	

Ckt Board P5sy:0ig ita l Board

	

Ke ithley 5120-100

Β30

	

118-7952-Μ

	

Ck t Board Pssy:Pnalog Board

	

Ke ithley 5120-120

ΒΜ 5120/5520 Service Κw ααΙ

Replaceable Electncal P arts
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Replaceable Electrical Parts

POWERSUPPLY

Tektronix Serial/Assembly No .
Caroonent No .

	

Part No .

	

Effective

	

Dscont

	

Νare & Description

	

Code

	

Mfr . Part No .

Α1

	

671-1237-00

	

C IRCU I T BD ΑSSY :POWER SUPPLY

	

80009

	

671-1237-00

Al C IO30

	

281-0774-ΟΟ

	

CAP,FXD,CER DI :0.022MFD.20%G,100V

	

04222

	

ΜΑ20ΙΕ223ΜΑΑ

A lC2020

	

281-0774-00

	

CAP,FXD .CER D I :0 .022MFD.20%,100V

	

04222

	

μΑ201 Ε223ΜΑΑ

A IC2050

	

281-0774-00

	

CAP,FXD,CER OI :O .022MFD,2O%,100V

	

04222

	

ΜΑ20 ΙΕ223ΜΑΑ

Α lCZ010

	

281-0774-00

	

CAP,FXD .CER DI :0 .022MFD,ZO%,100V

	

04222

	

ΜΑ20 ΙΕ223ΜΑ

ΑΙC3060

	

281-0774-00

	

CAP,FXD,C ΕR DI :O.022MF0,2P/,100Υ

	

04222

	

ΜΑ20ΙΕ223ΜΑΑ

AlC4011

	

281-0774-00

	

CAP.FXO,CER DI :0.022MFD,20%,100V

	

04222

	

ΜΑ20ΙΕ223ΜΑΑ

AIC4021

	

281-0774-00

	

CAP,FXD .CER DI :0.022MFD ,20%,100Υ

	

04222

	

ΜΑ201ΕΖ23ΜΑ

AlC4030

	

290-1186-00

	

CAP,FXD .ELCTLT :47000F,20%,50WVOC

	

56289 810472MO50KD 5

AIC4060

	

290-1186-00

	

CAP,FXD,ELCTLT:47000F,2CA.50WVDC

	

56289 81D472MO50KO5

AlC5010

	

290-1187-00

	

CAP,ΕΧ0,ELCTLT :18000UF,20%.16WYOC

	

56289

	

810183ΜΟΙΕΚD5
A lC5030

	

281-0774-00

	

CAP,FXD .CER DI :0.022MFD,20/.10OV

	

04222

	

ΜΑ201 Ε2Ζ3ΜΑΑ

A lC5050

	

281-0774-00

	

CAP.FXD,CER D I :0.022MF0,20A .100V

	

04222

	

ΜΑ201 Ε223ΜΑΑ

A lCR3031

	

152-0488-00

	

S ΕNICOND DVC,DI :BRIDGE,SI,20OV,I .SA

	

80009

	

152-0488-00

A lCR3070

	

152-0198-00

	

SEMICOND DVC,D I :RECT,S I .200V,3A .A249

	

03508

	

1Ν56Ζ4

AICR4010

	

152-0198-00

	

SEMICOND DVC,D I :RECT,S I ,200V,3A,A249

	

03508

	

1Ν5624

AlCR4012

	

152-0198-00

	

SEMΙCOND OVC,D I :RECT,S I .ZOOV,3A,A249

	

03508

	

1Ν56 Ζ4

AlCR4020

	

152-0198-00

	

SEMICOND DVC,D I :RECT,S I ,200V,3A,A249

	

03508

	

1Ν5624

AICR4070

	

152-0198-00

	

SENICOND DVC,D I :RECT .S I ,200V,3A,A249

	

03508

	

1 Ν5624

AIJ 1040

	

131-2484-00

	

ΤΕ RΜ 5ΕΤ , ΡΙΝ :8 PI N, INSULATEO

	

27264

	

09-61-1081

AlJ1070

	

131-1078-00

	

CONN,RCPT,ELEC :CKT 80,28/56 CONTACT °

	

31781

	

303-056-520-301

AlJ1071

	

131-1078-00

	

CONN,RCPT,ELEC :CKT BD,28/56 CONTACT

	

31781

	

303-056-520-301

AlJ1072

	

131-1078-00

	

CONN,RCPT,ELEC :CKT ΒΟ,28/56 CONTACT

	

31781

	

303-OS6-520-301

AlJ2020

	

131-2527-00

	

ΤΕRΜ 5ΕΤ. ΡΙΝ : ΗΕΑDΕR.1 Χ 7 .0 .156 CTR

	

26742

	

3107-11-207-01

AW3060

	

131-2789-00

	

CONN.RCPT.ELEC:HEADER .1 Χ 4,0.156 SPAC ING

	

27264

	

09-61-1045

AIQ2070

	

151-0918-00

	

TRANS ISTOR:PNP POWER,15A .80V

	

80009

	

151-0918-00

AIQ3070

	

151-0917-00

	

TRANS ISTOR:NPN POWER,15A,80V

	

80009

	

151-0917-00

AlQ5040

	

151-0917-00

	

TRANS ISTOR:NPN POWER,15A,80V

	

80009

	

151-0917-00

ΑlR3030

	

303-0202-00

	

RES,FXD,CMPSN:2K ΟΗΜ.5%,1W

	

01121

	

GB 2025

Α1113031

	

303-0202-00

	

RES,FXD,CMPSN:2K OHM,S/.,1W

	

01121

	

GB 2025

AIR4040

	

308-0252-00

	

RES,FXD .6M:390 OFM,5'X,3W

	

00213

	

1240S 390-5

AIR5030

	

303-0511-00

	

RES.FXD ,CMPSN:510 ΟΗΜ ,5%,1ω

	

01121

	

G85115

AlR5031

	

131-0566-00

	

BUS,C0N000TOR :DUMMY RE5,0 .094 00 Χ 0 .22 5 L

	

24546

	

ΟΜΑ 07

A lR5033

	

131-0566-00

	

BUS,CON000TOR:OLWY RE5,0 .094 Ορ Χ 0 .225 L

	

24546

	

ΟΜΑ 07

A lR5034

	

131-0566-00

	

8US,C 0NDUCTOR :DLMMY RES,0 .094 00 Χ 0.22 5 L

	

24546

	

ΟΜΑ 07

AlVR5030

	

152-0512-00

	

5 ΕΜΙCΟΙD DVC,D I :Z EN,S I ,9.1V,5%,1W,DO-41

	

12969

	

UQ8709

Α2

	

671-1266-00

	

C IRCUIT BO ΑSSY:GPI B CONNECTOR

	

80009

	

671-1266-00

A2J1010

	

131-2542-00

	

CONN,RCPT,ELEC :CKT 130,24 CONTACTA IGHT

	

00779

	

552791- Ζ

A2J1110

	

131-1789-00

	

CONN,RCPT,ELEC :RTANG .2/10 0.025 SO PINS

	

22526

	

65268-008

F100

	

159-0016-00

	

FUSE,CARTRIDGE :3AG,1 .5,250V, FAST BLOW

	

71400

	

AGC-N-1 1/2

FL100

	

119-3436-00

	

F ILTER.ELEK :L INE FILTER W/AC CΟΝΝ , ΟΝ /

	

80009

	

119-3436-00

Τ100

	

120-1772-00

	

TRIViSFORMER,PWR :

	

75498 128-7065-ΕΑ

W100

	

196-3196-00

	

LEAD, ELECTRICAL :18 Α rz ,2 .0 L ,5-4

	

80009

	

196-3196-00
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Symbols

DIAG RAMS AND CI RCU IT BOARD I LLUSTRATIONS

G raph ic symbols and class design ation lette rs are
based on AN SI Standard Υ32.2-1975 .

Logic symbology is based on ANSI Υ32.14-1973 i n
te rms of positive logic. Logic symbols depict the logic

fun ction performed a nd may differ f rom the manufac-

turer's data .

The overline on α signal name i ndicates that t he sig nal

performs its i ntended function when it is i n t he low state .

Abbreviations are based on AN SI Υ 1 .1-1972 .

	

Capacitors = Values one or greater are i n picofarads (pF) .
Values less than one are in microfarads

Other ANSI stand ards that are used i n the pre pa ration	( μF ) .

of diagrams by Tekt ronix, I nc . a re:

	

Resistors = O hms ( Π ) .

The information and special symbols below may appear in this manual.

Assembly Num bers and Grid Coordinates

	

The schematic diag ram and circu it board compo nen t

Each assembly i n the i n st rum en t is assig ned an

	

location ill ustratio n have gr i d s . Α lookup table with the

assembly num ber (e.g ., Α20) . The assem bly number

	

grid coord i nates is provided for ease of locati n g the

appea r s on t he circuit board ou tli ne οη t he diagram, i n the

	

componen t . O nly the com ponents illustrated onthefacin g

title for t he ci rcu it board component location illust ration ,

	

diagram are listed in the lookup table . When more t han

a nd i n t he lookup table fo r the schematic diag ram and

	

oneschem atic diagram is u sed to illustrate the circuit ry on

correspond ing com ponent locator ill ustratio n . The

	

α ci r cu it board, the ci rcu it board illustration may only

Replaceable Elect r ical Parts list is a rranged by assemblies

	

appear opposite the fi r st diagram on wh ich it was il-

i n nu m e rical sequence ; t he components a re listed by

	

lust rated ; the lookup table will list the diag ram number of

componen t number '(see followi ng illust ration for

	

other diagrams that the circuit ry of the circu it board

constructi ng α component number) .

	

appears on .

Functio n Block Title

Internal
Sc rewdriver

	

LINE SYNC Dεrυ

Adjustment

Cam Switch

	

ι

	

592RΦσ

	

5 φ J

	

. 15V ,

	

_ _Closure Ch art

	

3

	

ή ΤΕ 5
(Dot i nd icates

	

ι

	

36θ 1

	

P lu g to E .C . Board
switch closure

642 -0~

	

J θ2ι678

	

Ρ82

	

J 1 00E tch ed Ci rc u it Board

	

, 5 ν

	

C

	

W115

	

Sv N C ~-

	

Βσχ - I d e n ti f ies P a n el
Outlined in Black	1 5

	

1 τ

	

2

	

'5ν

	

οη r ols . Co nn ectors and
2

	

"SV R52 R61

	

Indicators
Refer 2ο Waveform

	

7Ρ46

	

ι κ

	

14 .3κ- 1

	

Rse

	

Coaxial co nnectors1 Τ .
Fu nctio n Block

	

i

	

a.tsv

	

49 . 9K

	

'~ R

	

Γ,

	

m ale
Outline

	

Ι Ι 3 R 4

	

060

	

t

	

ll

	

~-

	

female

IC type .--~ U45

	

CR54 . " R56

	

ι

	

Plug I nd ex ; signi fies pin No . 1

74123

	

Q513

	

RS6

	

7 . SK ι
5Ει

	

201

	

External Sc rewdriver Adj .
Test Voltage

	

~

	

_

	

Shielding1

	

-ISV 1111
H eat Si nk

	

1

	

11

	

3%.

Ρ/0-Part 01

	

Ρ /Ο π5 TI M I NG BOARD

ci rcuit board -~-
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Υ14.15, 1966

	

Drafti ng Practices .

Υ14.2, 1973

	

L i ne Co nventions and Lette r i ng .
Υ10.5, 1968

	

Letter Sym bols fo r Quantities Used in
Elect r ical Scien ce and E lect rical
Engineeri ng .

Component Values

Elect r ical components shown on t he diagrams are in

the followi ng u nits unless noted ot h e rwise :

America n N ational Stand a rd Institute
1430 Broad way

New York, New York 10018

SY NC GENER ATOR

M odified Component
(Dep icte d i n Grey, or Wit h
Grey Outline) - SeeParts List .

St r ap o r L i nk

Section 7

/

	

\

	

Ρ9Φ

	

Selected value. see Parts List
' 1 5ν~~

	

and Mai ntenance Section f or
CtSelection rieria

Decouple d or Filtere d
Voltage
Refer [ ο Diagram Number

Schem atic Name
a nd Numbe r
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Fig 7-1 . Α10 Display Circuit Board Assembly

ο

Table 7-1

FRONT PANEL ά DISPLAY

	

10 - DISPLAY BOARD, ASSEMBLY Α10

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

C1 Α6

	

41)
C2 Α6

	

41)

DS1 D7

	

3C
DS2 D6 3C
DS3 D5 3C

ι DS4 D4

	

3C
Ί DS5 D3

	

3D
DS6 D8 31)
DS7 D8 31)
DS8

	

DS

	

OFF Β1) .

Ρ14 Α2

	

4C
Ρ14 Α4

	

4C
Ρ14 Α6

	

4C

S1 C5

	

3Β
S2 C5

	

3C
S3 C4

	

3C
S4 C4

	

3C
ΐ S5

	

Β5

	

3C
S6 Β5

	

3D
S7 Β4 31)
S8 Β4

	

3D
S9 85

	

413
S10 Β5

	

4C

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

S11 134

	

4C
S12 θ5

	

4C
S13 135

	

4C
S14 Α5

	

41)
S15 Α5

	

4D
S16 Β4

	

4D
S17 Α4

	

3E

WA Β8 3C
U IB Α6 3CUIC C7 3C
U1D Β6 3C
WE C6 3CUlF Β6

	

3C
UIG Β6

	

3C
UIH C7

	

3C
U2A C6

	

31)
U2B C6 3D
υχ C5 3ο
U2D C5 31)
U2E C4 3D
U2F C4

	

3D
U2G C3

	

31)
U2H C3 3D
U4 Β7

	

3D
U5 87

	

35
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Ι
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Ρ14
CLOCK
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Fig 7-2 . Α20 Digital Circuit Board Assembly

Table 7-2

DIGITAL 1 0 - DIGITAL BOARD, ASSEMBLY Α20

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

C1 D7 2D
C2 β7 2D
C3 Α5 2C
C4 θ6 3E
C5 C5 3E
C6 D1 3E
C7 C3 3C
C8 Θ4 31)
C9 Β8 31)
C10 Β8 31)
C11 ΑΘ 3E
C21 ΑΘ 3E

CR3 Α4 21)CR4 Α4 21)
CR5 Α4 2D
CR6 Α4 2D

J8

	

Α4

	

OFFBD.
J9

	

A4

	

OFF 131).
J13 Α4 3C
J14 C5 3C
.115 Α4 4E
J17 D1 3EE

R1 Α4 2C
R2 Α4 3C
R12A C4 31)
R12B Α3 3D
R12C Α3 3D
R12D Α3 31)
R12E Α4 3D
R13A CS 3D
R13B C8 3D

�� R13C CS 3η
. . . . j

	

R13D

	

C8

	

3D
R13E C8 3Ds,

	

R13F C8 3D

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

R13G CS 3D
R13H Α4 3D
R14 C2 3C
R15 Β2 3C

U 1 D7 3D
U3A Α2 . 3C
U3B Α5 3C
U4 C6 3E
U5 D2 3E
UB D1 3E
U7 D1 3E
υ8 C4 31)
U9 C6 3E
U10 C7 3D
U11 C5 3C
U12 132 3C
U13A Αβ 4C
U13B Α3 4C
U13C Β6 4C
U13D ΑΒ 4CU13E Α6 4CU13F Αβ 4CU14A Β3 3C
U14B 132 3C
U14C Α6 3CU14D Α6 3C
U14E Β3 3C
U14F Β2 3C
U15 Β3 3C
U16 C3 3C
U17B D6 3DU17C Β4 31)U17D D5 3DU19 ΑΒ 3EU20 C6 30

Υ1 θθ 3D
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0
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Θ . ΟσσσΜ$
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DM5120/5520
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12
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U14
6
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113

7

σι~ττ

7

4

U14 114
Θ

74HC04η

U13 ι4
2 ι

74HC04 7

DATA

σ .οιιF

1 Ν9 Ι 4 ιΝ 914

J13,V J13T
Ρ15 Ρ15

Ιι

JI3
J=

CONNECTS Τ° FR O N T M E ASUREMEN T

	

Ε %ΤΕ RΝΑ LP A NEL M O UN T E D LU G ΓC ΟΜΡ LΕ 7 Ε

	

TRIGGER

+S U

R12
3 .3Κ

+S U
0

+5υ
_ U

74
Ui3 114

	

°Α
ιNC 4

	

3

	

°Θ
147NC04f±

	

1

	

+SU . cc pC

D2
-63

U12
δθ5 '16

ΙΓ 4 OUΤ 15

	

4
ΙΝ60UΤ 13 6
INS 0.1Τ 11

	

8IsΙΝΙ
OUT

1

	

Ι
ΙΝ7 0. ι

	

ι 4

	

5
17

N5
T

ΙΝ 2 0.! τ

	

2
+11ι g,

	

10

0 +5υ

Static sensitive Devices
$κΑ9,*,-SΛεΓρΛ

US
9914Α

TRIGGER 39CE Ν
1έ D1 0ιk
ΟΘΙΝ D102~37
,[1Κ D103
ΑΆ 01 4 Μ

RCGR

	

Dl
0,

33ΙΝΤ Di06 32RESET Ο 107
IRS,

	

DI
06

RS1 ΤΕ
RG2 CΟιτ
ο0(ι98) Θα°
οι ΑΤΝ
D2 ΕΟΙ
03 ΟΑΙ1
D4 ΓRF D
D5 NOW
D6 IF C
Ο7ίΜ 5θι RΕΝ
υεε υ�

+50 0

16
14

16
10

+5 υ

U14

74FC04

UNUSED GATES

	

COMPONENT NUMBER EXAMPLE

Cκφo-κπ1 ιωΛιαΙ

μ R l~93
~ 3_ NC 23

NC Ι

	

ί,kύπωτ6 NC χ

	

.ω~ ια.σιι χ ~,o-~χ,ι,α~ ακσΊ6 .
-NC m~χι*ωeε ~ π, αm ω..πνmχ, χ~,α,

ηχι_γ ,Λ4 χΝ7ιωΕ4άπικΝ )χυ Ιυι

Ρ/0 Α20 DIGITA L BD.

DIGITAL 1

J14
5 ο

J14

214

J14

J14

U6
751650

ι9 1 Θ 1
1 Θ )2
17 )3

	

83
Ι 6 )4

	

84
ι5 )5
14 )6 13613 D7 87

08 ΘΘ

0 .01 UF
+5 υ

U7
75161

τε
α
SRO 5β°
ΑΤΝ ΑτΝ
ΕΟΙ ΕΟΙ
0Α<1 D Α!
NRFD NRFD
ND RC ΝΟΑC
IF C IFC
REN REM
U cc

2
2

1

J
16)

J17
ιο
J15

ιι
J 1

5

	

ΤΟ ΟJli

J

Jli
.Θ~
J15

9J15
2->

Ι7χ~ 1 ~ιι 9 A

J17
18
J
19
Jli
.z.o

11
1Ι>



Table 7-3

POWER SUPPLY & OPTOISOLATORS, DIGITAL 2 Ο

DIGITAL BD., ASSEMBLY Α20

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

ΑΤ1Α C3 4C
ΑΤΙΒ 13133 4C
ΑΤ2 Β3 4ς
ΑΤ3 D3 4C

C12 C2 4C
C13 133 4C
C14 C6 4E
C15 Θ6 4D
C16 136 4D
C17 C5 41)
C18 85 41)
C19 135 4D
C20 C7 4E
C22 C6 41)
C23 C6 4E
C24 132 41)
C25 132 4C
C26 C2 4C

CR1 C6 41)CR2 Β6 4D

F2 C8 4E
F3 D7 4E

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION
.115 D1 4E
J16 Α8 4E
J16 D8 4E

R3 C3 4C
R4 C3 4C
R5 Β2 4C
R6 C2 41)
R7 82 4C
R8 D3 4C
R9 Β3 4C
R10 D2 41)

Τ 1

	

C7 4E

U2A Β 1 4C
U2B Α2 4C
U2C D2 4C
U2D 132 4C
U2E C2 4C
U2F θ2 4C
U18 D7 4E
U21 135 4D
U22 C5 41)U23 θ5 41)
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Fig 7-3 . Α30 Analog Circuit Board Assembly

iMOLM

Table 7"4

ANALOG 1

	

4Ο - ANALOG BOARD, ASSEMBLY Α30

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

C38 D4 3D
C53 Α2 2D

F332

	

88

	

OFF 1313 .

J 1

	

ΒΒ

	

OFFBD.
J2

	

Β8

	

OFF 1313 .
J3

	

Β8

	

OFF 1313.
J4

	

ΒΒ

	

OFFBD.

JI
J5

	

138
P10

	

ΒΒ

	

OFFBD.
D~

JIP12 Ββ 4D

J1P9 θβ 4E

Κ1 D6 3D
Κ2 D6 3D
Κ3 D7 2D

L4

	

Β7 @ 4E

03 C5 2D
05 D5 3D
06 D5 3D
07 Dβ 2D
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CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

R19E Β3 3C
R20Α 85 2C
R20B 85 2C
R20B C4 2C
R20C C5 2C
R20E C6 2C
R21 135 3D
R23 C3 3C
R25 Β3 3D
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U4κ C1 3CU42D θ 1 3C
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W1 C1 3D
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Table 7-5

ANALOG 2 Ο - ANALOG BOARD, ASSEMBLY Α30

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER- - LOCATION

	

LOCATION

	

NUMBER

	

LOCATION

	

LOCATION

C14 D1 2C
C15 D2 2C
C16 C1 2C
C17 Β 1 2C
ρ 1 Β 1 21)
C40 D6 2D
C41 D4 2D
C42 D6 2D
C43 D4 2D
C44 D2 2C
C45 C2 2C
C46 C1 2D
C47 Β2 21)
C48 D4 21)
C49 C4 21)
C54 D4 2D
C55 D4 21)

CR2 C4 2D
CR3 Β4 21)
CR6 Α8 4D
CR7 Α7 4D
CR8 Β5 2D
CR9 θ5 2D
CR10 C5 21)
CR11 C6 2D
CR12 Β3 2C

Κ4 07 21)
Κ5 C5 2D

026 Β7 4C
028 Β7 4C
029 C7 4C
036 C7 4C
037 Β7 4C
038 Β7 4C
039 Α7 4D
040 Α7 4D

R24 D4 2D

R27 Β 1 2D
R28Α C6 3C
R28B Β6 3C
R28C Β6 3C
R29 Α6 4C
R30 Α6 4D
R31 D7 2D
R32 D4 2D
R33 C6 2D
R34 Β5 2D
R35 131 2D
R53 C8 413
R67 Α7 413
R68 ΒΤ 4C
R69 137 4Β
R70 C7 413
R71 Β3 2E
R72 C2 2C
R73 131 2D

U3A Α8 4CU3B Β8 4C
U3B ρ 4C
U3C Β8 4C
U21A ρ 2D
U21 Β

	

C3

	

2D
U21 C

	

ρ

	

20
U21 D

	

Β2

	

2D
U23A C7 2D
U23B C4 2D
U23C D5 2D
U23D D7 2D
U26A C5 2D
U26B C3 2D
U27 D2 2C
U28A Β4 2D
U28B Β 1 2D
U42A Β3 3C
U43D D8 313

VR2 C8 4Β
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Table 7-6
ANALOG 3 ΟΒ

	

- ANALOG BOARD, ASSEMBLY Α30

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C18 Β7 31)
C19 C6 3D
C20 C6 313
C21 Β4 3C
C22 Β3 3C
C23 Β3 3C
C25 Β6 3D
C26' 136 31)
C27 D3 2C
C50 D7 3D
C51 D7 3D
C52 D7 3D
C60 C4 313

CR4 C8 3D
CR5 C8 3D

JΙΡ20 D5 4Β

Ρ15 D5 413

019 D8 3D
041 D8 3D

R10A Β4 3C
RIO S4 3C
R10C Β4 3C
R36 Β5 3C
R37 Β5 3C
R38A D8 3D
R38Β C8 3D

R38C C8 3D
R38D ΑΘ 3D
R38E θ8 3D
R38F θ7 3D
R38G Α7 3D
R38H Α7 31)
R38J Α7 3D
R39 D7 3C
R40 DB 30
R41 D6 3D
R42 C6 3D
R43 136 3D
R44 Β6 3D

U 13 85 3C
U29 Θ2 3C
U30 D2 3C
U31 C2 3C
U32 Β2 3C
U33 Β2 3C
U34 83 . 3C
U35 D7 30
U36 C7 30
U37A Α7 3D
U37B Β1 3D

U45A D4 κ
VR3 Α7 3D
VR4 Α7 3D
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Table 7-7

ANALOG 4 07

	

- ANALOG BOARD, ASSEMBLY Α30

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1 D7 2C
C2 C7 3Β
C3 D5 213
C4 D2 2C
C5 Β1 3C
C6 Α2 3C
C9 D5 2Β
C10 C5 213
C11 Β2 3C
C12 Β2 3C
C29 D4 2Β
ρ0 04 2Β
ρ 2 D4 213
C33 C5 213
ρ 4 ΑΘ 313
ρ 5 Α7 313
ρ6 Α7 3Β
C56 θ2 3C
C57 Α2 3C
C58 C2 313

CR1 D5 2Θ

J/Ρ20 Ci 4Θ

Ρ15 C1 413

01 D4 2C
04 D3 2C
017 D2 2C
018 Β 1 3C

R2 ΑΘ 2θ
R3 Α7 313
R6 ρ 2Θ
R7 Β3 2θ
R8 ρ 2C
R9A D8 2Θ
R9B C7 2Β
R9C D7 2Β
R9D C6 2θ
R9E D5 2Β
RgG ρ 213
R9H C2 2Β
R10E Β2 3C
R10F Β2 3C
R10H 131 3C
R54 C4 213

R56 D4 28
R57 ρ 2Β
R58 D1 2Β
R59 C5 2C
R60 D8 213
R61 D1 28
R62 C1 2Β
R63 Β 1 313
R64 Α2 3ΒR74 D5 213

ΤΡ1 D5 213
ΤΡ2 D8 2C
ΤΡ3 C5 2Β
ΤΡ4 Ci 3C

USA C7 2CU5B D7 2C
U5C Α4 2C
U5D Α3 2C
U6A C6 313
U6B C6 3Β
U6C Θ6 3Β
U6D C6 313
U7A C7 3Β
U7B C8 38U8A ΒΒ 2Β
USB C4 28
U11 Α2 3C
U12 Β2 3C
U16A C4 2C
U16B Β4 2C
U16C C5 2C
U17A θ7 3Β
U17B Α7 3Β
U18A Β6 313
U18B Β5 38
U19 DS 2Β
U43B Α8 313U43C Β5 3ΘU43D C2 313U44B ρ 3CU44C Β4 3C
U45B D2 2C
U45C C2 2C

Υ1

	

θ8 313

DM 5120/5520 Service Manual



+5 υ R(

Θ 1

IN τ

SYNC

τ "2
Π

DΜ5120ί5520

U44G 2

Ι .
+0

Θ

_

1 δ
ιυυ

	

;1Ν4 δ

ιz

+SJ

	

ιε i 79

cc ικ υ: ε θ4ε
1 .3 ~

	

6~ιϋ,

	

7

+5 ι ιj

-Lc . -1

~Τ33ΥF

υ

1

R

5

9Κι
~ ιοκ

16

Ρ6~
Ν4'\,
560κ

/FINαL SL CFE

LIθR
7ΕFC74
ME α

Υ CLΝ εJ
ρ U εε.
7
m
R GNB

Υ1

	

2 74NC39o j~

	

2 7 υ4{;Τ:Α3 3

	

74FςΤ393
_

	

[ιρ

	

~.

	

Ορ _

	

Ν~

	

ι 2 ί'LR

	

σρ ,,~ι Ν[
1 εκΘ φ~Ν~

	

ι αικ αL'
A 1

	

cικ

	

σ5
Ή
~α Ν[4 ΙΧΘ ~ Ε

	

+SU . 14

	

'43
U cc α

r
6

	

+5υ 1~~~Uεε OF

	

Ν_
. .?+rιr ιχ

	

Ι

	

θ ι

	

ι6 15-

	

ΘΜ φ

	

Ι Ι~_

+ υ

ΝVν
1Μ

ι4

7

j+ ι gι

lΙ5θ ,~~
7

	

_Ν339 ,
_+

ςF +5 ι ,

1

4

' R4u ϋ

	

_~-,
σκ

+s υ
Α

Ί
R

ίκ

+5 υ

4

+15 υ

USR '~ '
ιΝ 33α

q Τ4Σ{74 5
FFΕ

	

+5 υ3 CLκ

	

δ Ν~

1 σ

	

G
cc 1

7

	

. ε5U
0.Α

.5k)

74 F4C3 0
+5 υ ,

	

l4 CLR σα 13
11

ι α~ 4 ισ
~ 9σρ

=-~θrσ υεε 16 π +5υ

+5υ

F,19 ID Ι ι2 ~ ια

13

	

L

	

υ6%ι

	

ιι
13 7-ςρ

7

5 R9 Ε 12- ι sυ
ισκ

R74
ισκ

θ

τ~ι
ϋ

r

5 ύRιr1

τθ 3

C30

15PF

4

0+ ι5υ

Ρ 515 SR55
20κ 2σκ

υ$υφ 1Θχ 4σ5.1

3

o d oel ΟΙιι 9 δ -602)

	

ιι96-C02 ι 1

	

+5 u R0
04

Gi Q

	

ς

5ι 52

G

0

	

R9B R9Lλ-15V

	

Ι OK
1 σΚ

4053
UFEI Ni ρ

11

	

6

	

.~

	

ι_

	

7 6

	

9

ισ '4

	

ρ
ιΝι

	

- ιαυΘ ρ

12

FqC
ρκ

	

Ucc 19

	

. +SVR

	

Νς 12 AD

	

ρ

	

192.Θ(

	

RB

	

11 ΗΝ

7

	

4053 AX UMUς

	

001
7.7 Θε1

	

ι 196-6 α 21

~RUy +033110

	

U16R 14 Β

	

ι2
14

Ι
?7,θ7κ

	

-

	

. ιι ~2 α
τ

	

~ΊίαυF ιά, ιυ,

	

R57

	

U43U ι3

	

4 \

	

\

	

~
+SUR ,

	

+SUR

	

11

	

Η~ α 2

	

ηΡ 15

	

G37 θ 1
η

	

(196-6 ο 21
Ι

	

jBT16 Σ5 U 16R

1-111

	

1 α1

	

ασ 2 Ν~

	

117-R

	

ν

U44C 3

	

υεειΝrι

	

Θ (196-6 σ 21

U6~ θ 14 Ι
6 U

5 16

-IL-RI

ια 74Ηεοε

	

9

έέάz

	

ια

	

αχ 4

	

Ι

	

- ιουR0

1

	

1

3

	

3
+5υ

	

θ -

	

+5υ .

	

1σ

P

_

υ5~ 14

	

U5D 13

9
ιΜι339

	

Nc

	

ιηα29

	

NC
+

	

+

PRST
6ΟΘ 1

U NUS ED GP T ES

+15 V
0

	

0
+I SV

7

1 σ

	

6 7
Θ

	

1Ν4 UU45P
2 ασ

	

Θι ι

4σ53 ρχ UφUS
Ι 5 16 ΘΙ

-ιαυRδ
~G

	

R58
14

	

15 . θ (

R54
32 .4 κ

	

α

	

ς

	

R
R62 ΤΡ 4

9
~

	

θ . δί

θ

Ι 4 -1 ο VR

Ζ. -8κ~

	

~~-

	

2 ι _

	

5

	

~1Θ

	

~5

	

ΗΙΟΗ

47 PF

	

υΙ2

	

6

	

Τ. ιυF

	

ικ
55θ

	

3 Γ402

	

\

5

R10 F

	

i12
7.15κ

~0 .1W

-LC6
_C57

ο . τ[F 12?PF

Q I7

+ Θ .95ν

2

3
Ι'UΡ5502

ΟΟΙΙΡU11ΥΙ ΙΟΥΒΕΙ ΡΙλΥΡLΙ

C,ωεΜαι.α,

.2 ~

Α123λ
TkAmrc

ε4"~~

	

Sωωχλ ι ~ ιμmμω,Γλ*,κ .Ηιι

4

ιλιυ ~m υπkιαιωνΛΥ~m4ωΜΓΙk~σχ
ριι_,~.υ α~απηε ιαεω +ωιm

~ς 1ιιικλπίιίωΒινίειτ
~j7 kεΨιπmυπα5χιΑπ

Θ 16 4
ω$υισ

αU45C

C58

J~IIIPF +5υα

+ 15V η

NC NC

R61
]8 .2(

Rw
14Κ

αrθ τΝΡυτ

	

-~ Ο 06

σ-ιουR

+15υ

- ισυ R

PiO A30 ANALOG BO.

ANALOG 4



Ρ 16
οο
οο
οο
οο
οα
οο
οα

Ρ 17
σο
οο
ee00
αο00
ρο
οο6 E3

F ig 7-4 . Α40 Power Connector Assem bly and Α50 GPIB Connector Assembly

αο ,
αο
ee
ae �
οο
ae
ae
0e
αα

pig



10
POWER
MOOJ LE

C D F

Ριθ 22

	

Ρ
~

	

F ΡΙ 9 7 θ

	

Ρ 17 ι 3~ ΝC

	

νς

Ι Ρι s

	

ι ~

	

Pi

	

ι Ι

ι s

	

ια

	

Ρν ιτ Ι
Ε

Ι Ρ

l Ρ 1s 17

	

Ρ 17 2

ΙFIBs

ΙPie 6

? Ριθ s

ΟΝ512Θι552θ

" ε~~
Ρι 6

	

1~ Ι

Ν[
βΡι 6 ιι

Ι
--~

Ρ 16

	

2 Ι
Νρ~--Ε

Ρ 16 9~

Ρ 16 ΙΘ{

Ι Ρ 18 16
NC

~Ι

	

I fl

	

I r
'~

Pie 13
ε - - nΝΕ

1 Ρ 18 ί 2
~~NC

Ι ΡΙΘ 1 1
Ε -0 πε

Ι Ρ 18 } Θ
Ε- -~NC

Ι Ρια 9_

	

q[)NC:

!Pie α

	

Ρι~_

Ρι s

Ρι s

Ρι

~ ΡιΒ

	

τ

	

Ρι s

	

3 Ι

Ι Ρ is

	

3

	

Ρ 16

	

4 Ι

Ι pie

	

2

	

Ρί 6

	

1 Ι

2
Ι

A10 POWER CONNECTOR 80 .

F

Γ 0
J 16

ΤΟ
POWER

Γι 0 Ο0ςΕ

Ι Ρ 1s

	

16

	

Ρ 17

	

1 Θ Ι

Ι pig

	

15

	

Ρ 17

	

3 Ι

Ι Ρι 9 1i

	

- pj

Ι Ρ ι s 13

	

Ρι 7 ,~

'Ι ΡΙ9

	

i2 ^

	

PI?

	

1 Θ Ι
~ Νε

"
P2, LL"

Ι Ρ 19

	

10

	

Ρ 17

	

9 Ι

1 Ρ 13

	

9

	

Ρ 17

	

ς ,

Ι Ριs

	

α

	

Ρν

	

ια Ι

Ι Ριs 7 Ρ 17

	

6 Ι

Ι Ρι s

	

Β

	

Ρ 17

	

ιι Ι

Ι pig

	

G

	

. Ρτ 7

	

7 Ι

Ι Ρι s Ρι 7 17,Ι

Ι Ρ 19

	

3

	

Ρ 17

	

θ Ι

ΙΡ
1~

	

Ρ 17 12 ΙΝ[

' ΡΙ 9 1

	

Ρ 17 28

COMPONENT NUMBER EXAMPLE

CρmφπεπΓ Humber

Α23 R1234

Cheysm υ- εοmρρmmhow "ksemdγNumhe'
Mo.- ηιρ of Re plrαι 6le Εkd,ίω N ei Lrc1

Κ

ΙχmρΙπ Ι

	

Static Sensitive Devices

ly

	

χ~

	

6Wιπhπαπεε 5e ε1ρrι
τkm α +

	

sudιrem
eumkr (d -d)

M50 GP39 CONNECTOR BD .

I NTER FAC E CONNECTO R B OARDS (8

L

TOiFROn
J 17



PARTS ORDERING INFORMATION

	

INDENTATION SYSTEM

Replacement parts are available from or through your lo-

	

This mechanical parts list is indented to indicate item re
cal Tektronix, Inc . Field Office or representative .

	

lationships . Following is an example of the indentation sys-
tem used in the description column .

Changes to Tektronix instruments are sometimes made
to accommodate improved components as they become

	

1 2 3 4 5

	

Name & Description
available, and to give you the benefit of the latest circuit im-
provements developed i n our engineering department . It is

	

Assembly andlor Component
therefore important, when ordering parts, to include the fol-

	

Attaching parts for Assembly andlor Component
lowing information i n your order : Part number, instrument

	

ENDATTACHING PARTS
type or number, serial number, and modification number if
applicable . Detail Part ο /Assembly and/or Component

If α part you have ordered has been replaced with α new

	

Attaching parts for Detail Part

or improved part, your local Tektronix, Inc . Field Office or

	

ENDATTACHING PARTS
representative will contact you concerning any change in
part number .

	

Parts ο/ Detail Part
Attaching parts for Parts of Detail Part

Change information, if any, is located at the r ear of this
manual .

REPLACEABLE
MECHANICAL PARTS

ITEM NAME

	

Attaching Parts always appear i n the same indentation
as the item it mounts, while the detail p arts are indented to

In the Parts List, an item Name is separated from the

	

the right . Indented items are part of, and included with, the
description by α colon( :) . Because of space limitations, an

	

next higher indentation .
Item Name may sometimes appear as incomplete . For fur-
ther Item Name identification, the U.S . Federal Cataloging

	

Attaching parts must be purchased separately, υη -
Handbook Η 6-1 can be utilized where possible .

	

less otherwise specified .

FIGURE AND INDEX NUMBERS

	

ABBREVIATIONS

Items in this section are referenced by figure and index
numbers to the illustrations .

	

Institute ΥΙ . Ι

END ATTACHING PARTS

Section 8

Abbreviations conform to American National Standards

DM 5120/5520 Service Manual
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Replaceable Mechanical Parts

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr .
Code

	

Manufact urer

	

Ad dress

	

City, State, Zip Code

00779

	

AMP INC

	

2800 FULLING MILL	HA RR ISBURG PA 17105
PO BOX 3608

12327

	

FREEWAY CORP	9301ALLEN DR

	

CLEVELAND OH 44125-4632
73743

	

FISCHER SPECIA L MFG CO

	

111 I NDUSTRIAL RD

	

COLD SPR ING KY 41076-9749
74932

	

INDUSTRIAL SPECIALTI ES, INC .

	

WARREN, MI 48091
78189

	

ILL INOIS TOO L WORKS INC

	

ST CHARLES ROAD

	

ELGIN I L 60120
SHAKEPROOF DIV

80009

	

TEKTRONIX INC

	

14150 SW KARL BRAUN DR

	

BEAVERTON OR 97077-0001
PO BOX 500

83309

	

ELECTRICAL SPECIALITY CO

	

345 SWIFT AVE

	

SOUTH SAN FRANCISCO CA 94080-6206
SUB OF BELDEN CORP

83385

	

MICRODOT MFG INC

	

3221 W BIG BEAVER RD

	

TROY MI 48098
GREER-CENTRA L DIV

86928

	

SEASTROM MFG CO INC

	

701 SONORA AVE

	

GLENDALE CA 91201-2431
93907

	

TEXTRON INC

	

600 18TH AVE

	

ROCKFORD IL 61108-518 Ι
CAMCAR DIV

ΤΚΟ435

	

LEWIS SCREW CO

	

4300 S RACI NE AVE

	

CHICAGO I L 60609-3320
ΤΚΟ858

	

STAUFFER SUPPL Y CO (DIST)

	

810 SE SHERMAN	PO RTLAND OR 97214
ΤΚ1569

	

GERHART TOOL AND DIE	1116 W ISABEL ST

	

BURBANK CA 91506
KE ITHLEY KE ITHLEY INSTRUMENT DIV	28775AURORA ROAD

	

CLEVELAND, OH 44139

8_2
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Re p laceab l e Necha ηi cal Parts

F I G . Α

	

TEKTRONIX

	

SER ΙK ΗΟ

	

SERIHL Ν() QTY

	

MW Α DESCRIPTION

	

WR
ΙΝΟΙ:R ΗΟ .

	

ΡΑR Τ ΗΟ .

	

EFFECT I UE

	

ΟΙ 5C ΟΝΤ .

	

CODE

	

Η fr . Par t No .

1-1

	

ΝΗ01

	

1

	

Leads, Hcte r (not stoup )

	

am

	

fRfl01
1-2

	

07Ο-721Ο -χχ

	

1

	

Ηααω l , Instruct i on (not s hun)

	

80009

	

070-7210-χχ
1-3

	

070-7317- χχ

	

1

	

Insirι nent Ι /F Gu i de (not showη )

	

800<19

	

070-7317- χχ
1-1

	

070-7318- χχ

	

1

	

R eference 6 υίde (not sfiοωη )

	

Χ 009

	

070-7318- χχ
1-5

	

105-Μ-00

	

2

	

Bar, Latch Release

	

Κei thl ey 5120-317

1-6

	

105-0866-00

	

2 Latch , Retaining

	

Ke i th l ey 5120-316
--

	

Order b y desc,

	

5

	

Display, L ED

	

K ei th l ey 00-39
1-7

	

159-0015-(10

	

1 Fuse, Cartridge

	

Ke i th l ey FU- 02
1-Θ

	

211-Μ2-00

	

8

	

Screw, 2/56 χ 5/16

	

Kei thl ey 5120-325
1-9

	

211-0511-00

	

12 Scre w , 6/32 χ 0 .250

	

Kei th l ey 5120-323
1-10

	

213-0868-00

	

1

	

Screw, 6/32 χ 0 .375

	

Ke i thley 5120-321

1-11

	

211-1061-00

	

2 Contact, E l ec .

	

Ke i t h l ey 5120-322
1-12

	

211-3089-00

	

1

	

Lockou t, Plug-In

	

Ke i t hl ey 5120-319
1-13

	

211-3113-00

	

2 Spring, HL

	

Keithl ey 5120-320
1-11

	

220-0633-110

	

1

	

Nut, Knurled, (Bndg Post)

	

K e i thl ey 5120-327
1-15

	

260-2153-00

	

5

	

Switch, Pushbu tton ( rot shown)

	

Kei t h ley SD-171

1-16

	

26 Ο-2151-01

	

11 Switch , ΡΒ , ϊ ll ιuι i nate d (not s hοωη )

	

K ei th l ey SU-175
1-17

	

337-2665-(ϋΙ

	

2

	

Shield , El ec, Side (not shown)

	

Ke i t h ley 5120-301
1-18

	

337-3531-00

	

1

	

Shield , El ec . Top Center

	

Keith l ey 5120-312
1-19

	

337-3535-0(1

	

1

	

Shi el d, Elec . BIN Center

	

Keith l ey 5120-311
1-21

	

355-0170-00

	

1

	

Stud, S hldr, Βndg Post

	

Kei th l ey 5120-328

1-22

	

361-1516-00

	

1

	

Spacer , S l eeve

	

809

	

361-1516-00
1-23

	

366-1851-01

	

2 Knob, Latc h

	

Kei thl ey 5120-318
1-21

	

386-3657-01

	

1

	

Support, Plug-In

	

K ei t h l ey 5120-321
1-25

	

126-2301-00

	

2

	

Fraιne Sect ., Bottovι L Α R

	

Keithl ey 5120-310
1-26

	

116-23034

	

1

	

Fr αωe Sect ., Top Ri gh t

	

K eit h l ey 5120-313

C I RC UI T 8MS:

1-27

	

---- ----

	

-

	

C kt Board 8ssy:D i sp l ay Board(see Β10 RΕPL)
1-2Β

	

-- ---

	

-

	

Ckt Boa rd Bssy :Bi gi ta l Board (see Β20 REPL)
1-29

	

---- --

	

-

	

Ckt Board 8ssy :Boalog Board (see ΗΟ REPL )

011 5120/5520 Servi ce Ηαικια 1
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R epl aceable Nechani cal Parts

FI G . 1

	

TEKTRONIX

	

SERIfl1 Η8

	

SERΙRL NO QTY

	

ΗΑΡΕ Ι DESCRIPTION

	

Mo!

IM NO .

	

ΡfIRT NO .

	

EFFECTΙUΕ

	

ΟΙ 5[ ΟΗΤ .

	

CODE

	

Nfr' Part No .

CUSTWR SΕRU Ι [Ε K I TS :

Order by desc .

	

1

	

Front Panel Rssenhl y (not 5hαωη )

	

Kei thl ey 5120-ΚΙΤ 1
Inc l ud es :

Connector, Κ
Connector, Jack, Bl ack
Connector , Jack, Red
Connector , Jack, Uhi te
Cable, BJ -12-0 to Fuse
Cabl e, 8th to Di g i tal Board
Fuse, Cartri dge, 3Α SL O
Fuseho lder, Cart ridge
Carri er , Fuse
Overl ay, Front Panel
Subpane l , Front

Order by desc .

	

1

	

Connector Ki t (not shoι n )

	

Ke i thl ey 51 Ζ 0-Κ1 Τ 2
Includes:

Connector, OK
Co nnector, J ack , Black

Connector , Jack, Red
Co nnector, Jade, Uhi te
Fuse, Cartridge, 3Α SLO
Fusehol der , Car t ri dge
Carrier, Fuse
Circui t Rd, Ρυr Suppl y Interface
Circui t 8d, IEEE Interface

Order by desc .

	

1

	

Interconnect Cabl es (not shο un )

	

Kei thley 5120-ΚΙΤ 3
Includes :

Cable, Ρουer Supp l y
Cabl e, IEEE

Cable, Di spl ay to Di gi tal Bd

Cabl e, fnal og to Digi tal Bd

Cable, 8Μ [ to Di g ital
Cabl e, 81-12-0 to Fuse
Choke Αssy, Red
Choke Rssy, Grey
Choke Rssy, Orange
Choke Rssy, Bl ack/Uhi te

Order by desc .

	

1

	

hoιaιt ing Tool, Με tα J ack (not shovn)

	

Κe i thl ey 55125



FI G . 1

	

TEKTRONIX	S ΣRΙ OL Ν0

	

S ER IRL NO ΔΤΥ

	

OW θ DESCRIPT I ON

	

WR

INDEX NO,

	

ΡΙ R Τ NO .

	

EFFECT I VE

	

DISCONI .

	

CODE

	

Mfr . Part No .
----------------------------------------------------------

CUSTOMER SΕ Rυτεε RSSEMD1. τε s :

Repl aceable Mechani cal Parts

386-5Θ 33- χχ

	

1

	

Rear Pawl Bssenιb l y (not shaωn)

	

80 9

	

306-5833-χχ
Inc ludes :

Panel, Rear

Marker, Warni ng, UL

t26-2302- χχ

	

1

	

top Left Fr ont Sect . 0ssy . (not 5hαωη ) 80009

	

126-2302-χχ
Includes :

fran e Secti on, lop Left

flarker, gaming, Ca li brati on

ΟΡΤΙ 0W RCCESS0RΙΕ 5 :

012-12%-00

	

1

	

Lead Set, Banana to Ke l uin (not shοωη ) Β0009

	

012-12%-00
Inc l udes :

Cabl e, Intct, Ban . to Kel, Red

Cabl e, Intct, Ban . t o Κ e1, 01k



Replaceable Mechanical Parts

POWERSUPPLY

Fig . &
Index

	

TeJctronix

	

Serial/llssαιδly No .

	

Mfr.
No .

	

Part No .

	

Effective

	

05cont

	

Qty

	

12345

	

Nam & Descri ption

	

Code

	

Mfr. Part No .

1-1

	

426-2289-00

	

1

	

FRAME PNL ,CAB. :

	

80009 426-2289-00
ATTACHING PARTS

-Ζ

	

211-0503-00

	

6

	

SCREW,MAC HINE :6-32 Χ 0.188, PNH ,STL	93907 ORDER BY DESCR
END ATTACHING PARTS

-3

	

361-1507-00

	

1

	

SPACER,MTG :7 .8 L Χ 0.7 W Χ 0.063 ΤΗΚ

	

80009 361-1507-00
ATTACHING PARTS

-4

	

213-0107-00

	

2

	

SCREW,TPG,TF:4-40 Χ 0.25,ΤΥΡΕ C,FLH ,100 DEG

	

83385 ORDER BY DESCR
END ATTACHING PARTS

-5

	

334-7564-00

	

1

	

MARKER, IDENT :MKD DM5520

	

80009 334-7564-00
-6

	

334-7342-00

	

1

	

MARKER , IDENT:MARKED TEKTRON IX,HANDLE

	

80009

	

334-7342-00
-7

	

348-1068-00

	

2

	

FOOT,HANDLE : NON SKID

	

80009 348-1068-00
-8 367-0398-ΟΟ

	

1 HANDLE ,GRIP : LEXAN	80009 367-0398-00
ATTACHING PARTS

-9

	

211-0467-00

	

2

	

SCRεW,MACHI NE:6-32 Χ 1 .0,FILL ISTER HEAD

	

80009 211-0467-00
END ATTACHING PARTS

-10 367-0397-00

	

2 ARM, PIVOT:HANDLE	80009 367-0397-00
ATTACHING PARTS

-11

	

212-0144-00

	

2

	

SCREW,TPG,TF:8-16 Χ 0 .562 L , PLAST ITE	93907 225-38131-012
END ATTACHING PARTS

-12

	

348-0430-00

	

4

	

BUMPER,PLAST IC : BLACK POLYURETHANE	74932

	

SJ5027
-13

	

200-3646-00

	

1

	

COVER ,PLUG-IN :POWER SUPPLY,ALUMINUM

	

80009 200-3646-00
ΑΠΑCΗΙΝΑG PARTS

-14

	

211-0504-00

	

2

	

SCREW ,MAC HINE:6-32 Χ 0.250, PNH ,STL

	

ΤΚΟ435 ORDER BY DESCR
-15

	

212-0023-00

	

4

	

SCREW,MACHINE :8-32 Χ 0.375, PNH ,STL	93907 ORDER BY DESCR
END ATTACHING PARTS

-ι6

	

----- -----

	

ι

	

TRANSFORMER,PWR : (SEE Τ10ο RΕΡι)

ATTACHING PARTS
-17

	

210-0586-00

	

1

	

HUT, PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

78189 211-041800-00
END ATTACHING PARTS

-18

	

212-0515-00

	

4

	

SCREW,MAC HINE :10-32 Χ 2 .25, ΗΕΧ HD,STL	93907 ORDER BY DESCR
-19

	

210-0805-00

	

4

	

WASHER, FLAT :0 .204 ID Χ 0.438 OD Χ 0 .032,STL	12327 ORDER BY DESCR
-20

	

210-0812-ΟΟ

	

4

	

WASHER,FLAT :0 .188 ID Χ 0.375 OD Χ 0 .31

	

83309 ORDER BY DESCR
-21

	

166-0227-00

	

4

	

INSUL SLVG, ELEC:0.187 ID Χ 1 .5 L ,MYLAR	80009 166-0227-00
-22 407-3420-00

	

2 ΒRACKET,CLAMP :TRANSISTOR	80009 407-3420-00
ATTACHING PARTS

-Ζ3

	

211-0012-00

	

3

	

SCRεW,MACHINE:4-40 Χ 0 .375, PNH,STL	93907 ORDER BY DESCR
-24

	

211-0025-00

	

6

	

SCREW,MACHINE:4-40 Χ 0 .375,FLH,100 DEG,STL

	

ΤΚΟ435 ORDER BY DESCR
END ATTACH I NG PARTS

-25

	

----- -----

	

1

	

CIRCUIT BD ASSY:G PIB CONN (S EE ΑΖ REPL)
-26

	

210-0202-OQ

	

1

	

.TERMINAL, LL)G:0.146 ID, LOCKI NG, BRZ TIN PL

	

86928 Α-373-158-2
-27

	

210-β586-ΟΟ

	

4

	

.NUT, PL,ASSEM WA:4-40 Χ 0.25,STL CD PL

	

78189 211-041800-00
-28

	

214-3312-00

	

1

	

HARDWARE KIT:JACKSOCKET FOR GPIB

	

00779 552633-4
386-5949-00

	

1 .PLATE,ADAPTER :A LUMΣNUλ

	

80009 386-5949-00
-29

	

174-1709-00

	

1

	

CA ASSY,S P , ELEC:20 COND,12 .4 L,RIBBON

	

80009 174-1709-00
ATTACHING PARTS

-30

	

211-0295-00

	

4

	

SCREW,SHOULDER:2-56 Χ 0.54, ΗΕΧ HD,STL	80009 211-0295-00
-31

	

210-0405-00

	

4

	

ΝUΤ, ΡιΑΙΝ , ΗεΧ:2-56 Χ 0.188,ΒRS CD PL

	

73743 12157-50
-32

	

210-0054-00

	

4

	

WASHER,LOCK:#4 SPL IT,0.025 ΤΗΚ STL	78189 ORDER BY DESCR
-33

	

210-0850-ΟΟ

	

4

	

WASHER, FLAT:0.093 ID Χ 0.281 OD Χ 0.02,STL	12327 ORDER BY DESCR
END ATTACHING PARTS

-34

	

----- -----

	

1

	

CIRCUIT BD ASSY :PWR SPLY (SEE Α1 REPL)
ATTACHING PARTS

-35

	

211-0008-00

	

6

	

SCREW ,MAC HINE:4-40 Χ 0.25, PNH,STL	93907 ORDER BY DESCR
END ATTACHING PARTS

CIRCUIT BD ASSY INCLUDES:
-36

	

214-1593-02

	

3

	

ΚΕΥ ,CΟΝΝ PLZN:CKT BOARD CONN	80009 214-1593-02
-37

	

129-0160-00

	

6

	

.SPACER,POST:0.25 L,4-40 THRU,BRS

	

80009 129-0160-00
-38

	

348-0640-00

	

6

	

GROMT1ET,PLAST IC:BLACK,ROUND,0.188 ID

	

80009 348-0640-00
-39

	

214-3026-00

	

6

	

SPRING,GROUND:CU BE

	

ΤΚ1569 ORDER BY DESCR
-40

	

334-3379-04

	

1

	

MARKER , IDENT: MKD GROUND SYMBOL (12)

	

80009 334-3379-04
-41

	

348-0430-00

	

4

	

BUMPER ,PLAST IC: BLACK POLYURETHANE	74932 SJ5027
-42

	

119-3358-00

	

1

	

FUSE ORAWER :VOLTAGE SELECTOR

	

80009 119-3358-00
-43

	

211-0025-00

	

2

	

SCREW,MACHINE:4-40 Χ 0.375, FLH,100 DEG,STL

	

ΤΚΟ435 ORDER BY DESCR
-44

	

210-0586-00

	

2

	

NUT, PL,ASSEM WA:4-40 Χ 0.25,STL CD PL

	

78189 211-041800-00
-45

	

210-0586-ΟΟ

	

1

	

NUT,PL,ASSEM WA:4-40 Χ 0.25,STL CD PL

	

78189 211-041800-00
-46

	

342-0860-00

	

3

	

INSULATOR,XSTR:POLYSULFONE ,BLACK OR NATURAL	80009

	

342-0860-00
-47

	

211-0244-00

	

2

	

SCR,ASSEM WSHR:4-40 Χ 0.312, ΡΝΗ STL

	

ΤΚΟ858 211-0244-00
-48

	

441-1910-00

	

1

	

CHAS, PWR SUPPLY :A LLMI NUM

	

80009 441-1910-00
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Fig . 1 . Power Supply Exploded View
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Fig 2. Rear Panel Assembly
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Fig 3. Chassis Assembly
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Fig 4. Chassis Assembly
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Fig. 5. Analog Board Assembly



MANUAL CHANGE INFORMATION

At Tektron ix, we continually st rive to keep up with latest electron ic develop ments
by add i ng ci rcu it and component imp rovements to our instrume nts as soon as they
are developed and tested .

Sometimes, due to p ri nting and sh ipping req uiremen ts, we can 't get these
chan ges immediately i nto p rinted man uals . Hence, your man u al may contain new
change informatio n on following pages .

Α sin gle c hange may affect several sections . Since the chan ge information sheets
are carried in the manu al until all changes are permanently entered , some
duplication may occur. If no such change pages appear followi ng th is page, your
manu al is correct as printed .
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