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WARRANTY

Tektronix warrants that this product is free from defectsin materia
and workmanship. The warranty period is one (1) year fromthe da
of shipment. Tektronix will, at its option, repair or replace he‘
product if Tektronix determines it is defective within the; warramy
period and if it is returned, freight prepaid, to a service center
. designated by Tektronix.

”*’Telétronix is not obligated to furnish service under this warranty

a to renair damage resulting from attempts by personnel other;

than T ektromx representatwes toin )tal! repair, or service the.
nrodoct:
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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for both operating and serviciig
personnel. Specific warnings and cautions will be found throughout the inanual where they
apply, but may not appear in this summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that culd resiiit in damags to lhe
equipment or other property.

WARNING statements identify conditions or practices that could result in personal injury or
loss of life.

As Marked on Equipment
CAUTION indicates a personal injury hazard not immediately accessibie a5 one reads the

marking, or a hazard to property including the equipment itself.

DANGER indicates a personal injury hazardimmediately accessible as onereads thicmaiking

SYMBOLS

In This Manual

This symbol indicates where applicable cautionai » or otharin‘ormal.onis o be
found.

As Marked on Equipment
4  DANGER — High voltage.

@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

Power Source

This productisintended to operate from a power source that will ot apply more th. .y 250 volts
rms between the supply conductors or between either supply conductor and ground. A
protective ground connection by way of the grounding conducior in the powear cord is
essential for safe operation.

vii
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Grounding the Product

This product is grounded through the grounding conductor of the power cord. To avoid
clectrical shock, plug the power cordinto aproperly wired receptacie before connectingto the
nroduct input or output terminals. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessible conductive parts {including
knabs and controls that may appear to be insulating) can render an electric shock.

Use the Proper Power Cord

Use only the power cord and connector specified for your product.
Use only a power cord thit is in good condition.
For detailed information on power cords and connectors, see (ppage/fig. ref.).

Pefer cord and connector changes to qualified service personnel.

Use the Proper Fuse

To avoid fire hazard, use cnly the fuse specified in the parts list for your product, and whichis
ilentical in type, voltage rating, and current rating.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Aimospheres

To avoid explosion, do not operate this product in an atinosphere of explosive gases unless it
has bean snecifically certified for such operation.

Do Not Remove Covers ¢r Panels

T avoid personal injury, do not remove the product covers ur panels. Do not operate the
product without the covers and panels properly installed.

Lo Not Cperate Without Covers (for TM 500 plug-ins oniy)

Toavoid personalinjury, do not operate this product without covers or panels installed. Do not
apply pawer to the plug-in via a plug-in extender.

@



SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Salety Suminary.

Do Not Service Alone

Do not perform internal service or adjustment of this product uniess another persoin ci; abie of
rendering first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product. To rvoid persoral injury, do not
touch exposed connections and components while power is on.

Disconnect power before removing protective panels, soldering, or replacing ccmpanents,

Power Source

This productisintended to operate from a power sourcethat witi iiotappiy moretiven 250 volls
rms between the supply conductors or between either supply conductor and ground. A
protective ground connection by way of the grounding conducior in ihe power cord is
essential for safe operation.

. T e neaq e
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SPECIFICATION

Introduction The P6601 temperature probe o teciperature
measurement capabilities are deloted for Oplion 2 in-

The DM 501A Digital Multimeter measures dc voltage struments.

and current, ac voltage and current, dBm, dBV, resistance,
and temperature. The ac functions are ac coupled oniy,
true rmsresponding. All the functions and ranges are front
panel push button selected, including the rear interface
connector input.

Performance Conditions

? Readout in dBm or dBV is selected by an internal The electrical characteristics are vaiid oniy if the
: jumper. The unit is shipped with the internal jumper in the DM S501A has been calibratec a' ai ambie i ieniperato. o
' dBm position. between 121°C and t 25" Candis opersiing atanambient
temperature beiween 07C ana 1 55°C, uniess ciherwice

B noted.

The readout is a 0.4" high, 4 1/2 digit dispiay using
seven segment LED. The decimal point is automatically
positioned depending on the selected operating range of
the instrument. Polarity indication is automatic.

Iterns lisled iiv the Porfonmancs Bedqlis s culln.a
- Accessories of the Eilectrical Characteristics are v Py GG g
‘ the Performance Check in the Calitaatioisor v ol this
Standard accessoriesincliude thisinstruction manual, a manual. These items are either espianatory ncies or
set of test leads and the TEKTRONIX P6601 temperature performance characteristics {or vhich L0 liils are
. probe with its instruction manual. specified.
Table 1-1
ELECTRICAL CHARACTERISTICS (Fror. Fanel)
K Characteristics Performance Requirements Supplementzi information
DC VOLTMETER
’ Accuracy for 200 mV, 2 V, 20 V
-~ 200 V and 1000 V ranges
+18°C to +28°C
) 200 mV range +.(0.05% of reading 1 0.015% of fuli
scale)
: 2 V10 200 V ranges £(0.05% of reading | 0.01% of full |
scale)
1000 V range £(0.05% of reading t 0.02% of full o -
E scale)
e 0°C to +18°C, +28°C to -150°C
200 mV to 200 V range 1(0.1% of reading  0.025% of fuil
scale)
1000 V range 1(0.1% of reading  0.05% of full o
; scale)
‘¢ @ 11
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Tabie 1-1 (cont)

C‘\arac!erlsttcs

Mode anewon Ratio

Commaon

tdormal !‘v‘odd Pc-\,cnon Rauo

e

Performance Reqwrements

Supplemental |n|ormal|on

DC VOLTM ETER (cont)

100 dB at dc.
80 dB at 50 and 60 Hz.

With a 1 kQ) unbalance.

60 dB at 50 or 60 Hz +0.2 Hz.

Maximm Rpsoluhon

r’xurmm@ T|me

518')

Irvmt f“owstqnfe

Mnxiirmm fnout Vo!‘.age

VOL. TS/ to LOW

V(“J T%/Q to Nounf‘

O "J to gronnd

ooyt O fmnoa'ors

Accuracy for 200 my, 2V, 20V
200 ¥ and £00 V ranges

ARG

to 128°C

10 uV.

- 1 second.

10 MQ £:0.5%.

1200 V peak.

1000 V peak.

1000 V peak.

!—ront pane! (EXT) or rear interface
{INT)

AC VOLTMETER (TRUE RMS)

I

Input signal must be between 5% and
100% of full scale. The 500 V range
requires a dynamic input signal
between 500 V and 100 V rms.

20 Hz to 40 Hz and

+{1.3% of reading + 0.3% of full

scale)

|

l
200 1V to 200 V ranc anc‘e T
|
S0 Hz to 10 kHz t{0.6% of reading  0.05% of full
«nale) l
20 to 40 Hz and T 1 (1.0% of reacing t 0.05% of fu! j
10 ‘r\Hz to 20 ktiz scale) ‘
‘(1’] V range ‘]
A0 Hz 1o 10 kidz 1{0.6% of reading t 0.2% of full ;
scale) l
20 1z 10 40 Hz and | L(1.0% of reading | 0.2% of full J
10 &z to 20 ktHiz scale)
0°Ctlo 1 18°C, 1287 C to 150°C ‘
200 mV to 200 V ranges |
40 Hz to 10 kHz ! £(0.8% of reading +- 0.075% of tull ‘
iL sca'e} ‘
20112 10 40 i1z and | £(1.3% of reading + 0.075% of tull |
10 kl iz to 20 kHz ", scale) :
R o —_ I 1 S
COO V range ! |
|
4Gtz to 10 kHz ’ £(0.8% of reading + 0.3% of full i
| scale)
R
E

10 kHz to 20 kHz

1.2




Table 1-1 (cont)

Characteristics

Performance Requirements

Suppiemental Inforreation

AC VOLTMETER (TRUE RMS) (cont)

Common Mode Rejection Ratio

60 dB at 50 and 60 Hz.

With a 1 kQ2 unoalance.

Maximum Resolution

10 uV.

Response Time

<2 seconas.

Input Impedance

10 MQ £0.5% p-ralieled by 166G pF.

Input Connectors

Frorn't panei (E).f) or rear inierface
(INT).

Maximum Input Voltage

VOLTS/Q) to LOW

500 V rms or 600 Vde not to exceed
1000 V peak.

VOLTS/Q to ground

100G V peak.

LOW to ground

1000 V peak.

Crest Factor

4 at fuil scale.

DECIBELS (dB3)—TRUE RMS

Accuracy for --40 dB, —20 dB,
0 dB, 120 dB and +40 dB ranges

118°C to 128°C
120 dB to —15 dB

+0.5 dB 20 Hz to 20 kHz

-15dB to -20dB

+0.5 dB 20 Hz to 2 kHz
11.5dB 2 kHz to 10 kHz

Typicaily S
<7 42.5dB 10 kliz to 20 «Hs

0°Cto +18°C, +28°Cto 150°C
t20 dB to —15 dB

T

11.1 dB 20 Hz to 20 kHz

-15 dB to -20 dB

£1.1dB 20 Hz to 2 kHz
+2.1dB 2 kHz to 10 kHz

<4 3.1 dB 10 ks 1o 20 ki

Maximum Resoiution

0.1 dB.

Response Time

<2 seconds.

Input Impedance

10 M parailleled by 160 pF.

Maximum Input Voltage

VOLTS/Q to LOW

500 v rms or 600 Vdc nut to exceed
1000 V peax.”

VOLTS/Q to ground

1000 V peak.

LOW to ground

1000 V peak.

*Equivalent to 54 dBV or 56.2 dBm.

RCY A AUG 1979
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Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information
Crest Factor 4 at full scale.
Ref Voltage
dpv 1V,
ditm 0.7746 V (1 mW dissipated into
600 Q). Selected by internal
jumper.
Thput Connectors Front panel (EXT) or rear interface
(INT).
OHMMETER

Acciiracy for 200 ), 2 k2, 20 kQ,
200 RN, 2000 KG oand 20 MO ranges.

IR ORS IR I

200 Qo 200 KOO N 1{0.15% of reading { 0.015% of full

2RI to 2000 KO HEQ scale)

TOUD KO LO £(0.3% of reading I 0.015% of full
scale)

AR SIONEING! £{0.5% of reading 1+ 0.015% of full
scale)

0o 118°C, 128°Cto 150°C

200016 200 kQ 1.0 Q 2 {0.3% of reading t 0.025% of full
2 k0 to 2000 KQ HI O scale)
2000 kO LO O £ {1.2% of reading t 0.025% of full
20 MQHTEQ scale)
T I
Maxirum input Volts Any Range 250 V peak.
— ) I
!
Measuring Current and Full f Source V Max at
Sceale Volts Range Current Full Scale
0o 200 Q 1.0 mA 02V
| 2 k2 1.0 mA 20V
| 20kQ | 0.1 mA 20V
[ 200 kQ 10.0 pA 20V
1 2000 kO 1.0 pA 20V
‘i 20 MQ 0.1 pA 20V
B 1
LOQ i \ 200 Q 1.0 mA 02V
! 2 k2 0.1 mA 02V
' ‘ 20 k(2 10.0 pA 02V
L 200 kO 1.0 pA 0.2V
2000 kQ 0.1 uA 02V
20 MQ 0.1 pA 20V

1.4 REV A ALJ(G 1970



Table 1-1 {cont)

A

Characteristics

Performance Requirements

Supplemer tal informiation

Maximum Resoclution

10 mQ).

Response Time

<2 seconds, 203 Q2 to 2000 kQ.
<10 seconds, 20 MQ scale.

Maximum Open Circuit Voltage

<6 V.

Input Connectors

Front panel (EXT) or reai interiace
(INT).

DC AMMETER

Accuracy for 200 pA, 2 mA, 20 mA,
200 mA and 2000 mA ranges.

+18°C to +28°C

1£(0.2% of reading + 0.015% of full
scale)

0°C to +18°C, 428°C to +50°C

+{0.3% of reading + 0.025% of full
scale)

Response Time

-1 sncond.

Input Resistance

Apporoxiinate

Rang~ fies’stance

200 puA

2 A

20 mA

200 A

)

2000 mA |

Maximum Input Current

¥

2 A any range.

Maximum Open Circuit Input
Voltage (mA to LOW)

250 V peak.

Maximum Floating Voltage
mA to ground

1000 V peak.

LOW to ground

1000 V ;.eak.

input Connectors

Front panel oriy.

Maximum Resolution

10 nA.

AC AMMETER

Accuracy for 200 A, 2 mA, 20 mA,
200 mA and 2000 mA ranges.

20 Hz to 10 kHz (Sinewave)
+18°C to 128°C

+{0.6% of reading t 0.05% of full
scale)

Inpul current st be neweern
5% and 100% o {-ili scara.

0°C to +18°C, +28°C to +50°C

+(0.7% of reading t+ 0.075% of full
scale)

'
{
{

Usable to 20 ki-ir.

Response Time

<2 secondns.

Input Resistance

Apprcximate
Range Resivinrre
| 200 uA 1.0 kO
L 2 _mA 160.0 4
20 mA 02 g
200 mA T2

REV A AUG 1979

2000 mA 0.4 Q

-t
[81]
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Table 1-1 (cont)

Characteristics Performance Requirements Supptemental Information
AC AMMETER (cont)
Maximum Input Current 2 A any range.
Maxiinum Open Circuit Input 250V peak.
Voltage (IMA to LOW) ‘
Maxunim Floating Voltage |
InA to ground { 1000 V peak.
LOW to ground T ] 1000 V peak
I S U T s
Input Conrectors l Front panel only.
Maximum Resolution : 10 nA
TEMPERATURE
S e e — [ S ——
Accuracy four the -62¥C to /
t240°C range. ‘
F129C o 128°C anbient ‘
I
Probe calibrated to 1.2°C from 62°C to 1 150°C. i
instrument +0°Cto -6°Cfrom +150°Cto1240°C
Any probe 14°C from -62°C to t150°C. |
+2°Cto  8°Cfrom +150°Cto | 240°C
U . N — R S
°Cto 118°C, t28°Cto 150°C Add 1.5°C to the above tolerance in !

each direction.

— O — —_— - .-

tnput Connectors Front panel (EXT) or rear interface
(INT).

1




Table 1-1 (cont)

ELECTRICAL CHARACTERISTICS (Rear Interface Inputs)

Characteristics

Performance Requirements

Maximum Input Voltage (dc, ac,
dB, and ohms)

Pin 28B to 28A

Supplemental

iniormation

200 V peak. Ecuivalen! (o 45 dBBV
or 45.2 dBm.

Pin 28B to ground

Pin 28A to ground

o

Accuracy for 200mv, 2V, 20 V,
200 V and 1000 V ranges.

+18°C to +28°C
200 mV range

+(0.05% of reading t+ 0.015% of fuli
scale)

2 V1o 200 V range

1000 V range

scale)

+(0.05% of reading  0.02% of full
scale)

0°C to +18°C, +28°C to +50°C
200 mV to 200 V range

1000 V range

REV A JAN 1980

14:(0.1% of reading -1 0.025% of full
scale)

+(0.1% of reading + 0.05% of full
scale)

C VOLTMETER (REAR INTERFACE INPUTS)

£(0.05% of reading + 0.01% of full |

200 V peak.

200 V peak.

)

A
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Characteristics

Accuracy for 200 mV, 2V, 20V,
200 vV and 500 V ranges.

118°C to 1 28°C
200 mY to 200 V range

ANz 1o 10 kiHz

20 tiz to 40 Hz and
10 kHz to 20 kHz

L0080 V range

40 Hz to 10 ktiz

20 Mz to 40 Hlz and
10 kiHz to 20 kHiz

CPCto 118°C, 128°Cto 150°C
260 mV to 200 V range

400210 10 kiz

20 1z to 40 Hz and
10 W'z to 20 kHz

500V range

40 Hz 1o 10 kHiz

20 Mz to 4D Hi2 and
10 hHiz to 20 Wiz

S

Table 1-1 (cont)

Pertormance Requirements

AC VOLTMETER (REAR INTERFACE IN}

[

i(1.6% of reading t 0.05% of full
scale)

| £(2.0% of reading 4 0.05% of full
scale)

1(1.6% of reading 1 0.2% of full
scale)

1(2.0% of reading  0.2% of full
scale)

scale)

scale)

1.(1.8% of reading + 0.3% of full
scale)

4({2.3% of reading -+ 0.3% of full
scale)

+(1.8% of reading + 0.075% of full

+(2.3% of reading - 0.075% of full

Supplemental information

)

Input signal must be between 5% and

: 100% of full scale input. The 500 V

range is limited to between 200 V
peak and 100 V rms.

DECIBELS (dB)—TRUE RMS (REAR INTERFACE INPUTS)

Accuracy for 40 dB, 20 dB,
G iy, 120 4B and 140 dB ranges

130G 1 2800
P20 dB o 15 dB
5 dB3 o 20 dB

S8 Cle 15070
L2 A to

15 dF 1o

18

|

0.6 dB 20 Hz to 20 kHiz

. 106 dB 20 Hz to 2 kHz
16 dB 2 kHz to 10 kHz

{0 1.2dB 20 Hz to 20 kHz

1 1.2 dB 20 Hz 10 2 kHz
t2.2 dB 2 kHz to 10 kHz

} l'ypically
2.6 dB 10 kHz to 20 kHz

1
|
|
|

‘ l'ypically
3.2 dB 10 kHz to 20 kHz

REV B JAN 1980



Table 1-1 (cont)

Characteristics

Accuracy for 200 Q, 2 kQ, 20 kQ},
200 k), 2000 k2, and 20 M) ranges

118°C to +28°C

200 Q2to 200 kKQ LO Q
2 k) to 2000 kQ HI O

2000 kQ LO O

0MAHIQ

OHMMET:R (REAR INTERFACE INPUTS)

+(0.15% of reading 1 0.015% of full
scale) + (.02 Q

1 (0.3% of reading 1 0.015% of full
scale) + 0.02 Q

+(0.5% of reading + 0.015% of full
scale) + 0.02 Q

0°C to +18°C, 128°C to {50°C

200 Qto 200 KQ LO Q2
2 kQ2 to 2000 kQ2 HI Q

1.(0.3% of reading -+ 0.025% of full
scale) | 0.02 Q

2000 k(2 LO Q +(1.2% of readmg + 0. 025% of full
20MQ HIQ scale) ! 0.02 Q
Table i-2
MISCELLANEOUS
Characteristics } Des\,rlptlon
Power Consump*lon W Approxumately 9 watts.

Roadmg Rate

Over range lndicatlon

Cahbratlon Imerval

Warm up Time

REV B JAN 1980

3 1/3 per secor:d

Flashmg dlsp|¢‘y except on gOO Va(‘ ‘nd 1000 Vdc ranges.

1000 hours of operatlon or 6 months, whichever occurs fir d

J 30 mmutes (60 m.nutes after storage in hlgh humldny er.vnro.xment)

Performance Requirements Supplemeutal ln ar:. .ahon

1-9
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Characteristics

Table 1-3
ENVIRONMENTAL"®

—_

Description

Temperature
Qraorating

Non-operating

Humidity
Altitende
Onerating

Non-operating

0°C to +50°C°

50T 175°C

95% to 100% for 5 days
(derated above 25°C)

Meets or exceeds MIL-T-28800B, class 5
with exceptions.*

Meets or exceeds MIL-T-28800B, class 5,;

4.6 km (15,000 ft)

15 km (50,000 ft)

Meets cor exceeds MIL-T-28800B, class 3.

Vibtation

Sheek

Bonch Handling

Cperating

= MC.

Operating

Etoctrical Discharge

Onerating

Transoortation

Vibration

tranikage Drop

“See Table 1-4 tor system modifiers.
b .
V/ith power modhie.

‘Without power module.

75 min. total.

30 g's (half sine)
11 ms 18 shocks™™

30 Hz to 1 GHZ’

20 kV max.”

25 mm (1 inch at 270 rpm
for 1 hr)
10 drops from 3t
(91 cm)*

TA-B-1and 1A-B-2.

0.64 mm (0.025") cisp. Meet.s or exceeds MIL-T-288008, c!.. . 3.
5-55-5 Hz" (sine wave),
Meets or exceeds MIL-T-288008, class 3.
45° or 4" or equilibrium®, Meets or exceeds MIL-T-28800B, class 3.
whichever occurs first.
exceeds MIL-T-288008,

Meets or

class 3.

No MIL-T-28800 equivalent. Charge applied to

each protruding area of the front panel
except the input connectors.

Nationa! Safe Transit Association
Preshipment Test Procedures project:

‘Temperature: During low lemperature test MIL-T-28800B paragraph 4.5.5.1.3 (b) for class 3, steps 4 and 5 shall be performed
before step 2. Also, the instrument shall not be operating during step 6, paragraph 4.5.5.1.3 {e), class 5. While operaling,
condensed mcisture shall not be present on class 5 instruments. Drying of the instrument for this class may be performed in a

suitab'e chamber, if necessary.
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Tabie 1-4

TM 500 SYSTEMS
ENVIRONMENTAL SPECIFICATION

Characteristics TM 501 TM 503 T T™ 504 T™ 506 TM 515
Temperature Meets same test standards as plug-in.
Operating

Non-operating

Humidity
Operating

Non-operating

Meets same test standards as plug-in.

Altitude
Operating

Non-operating

Meets same test standards as plug-in.

Vibration
Operating 0.26 mm (0.010 in.) disp., 10-55 Hz (sine wave). G.23 i (C.CI5 i)
75 min. total. dizp. 1055 Hi (Baee
wavel (0 i
Shock
Operating 20 g's (1/2 sine) 11 ms, 18 shocks 30 ¢'s (/2 sine)

15 s, 10 sharks
[ T

Bench Handling
Operating

Meets same test standards as piug-in.

Electric Discharge

Operating

Meets same test standards as piug-in.

Transportation
Vibration

Package Drop

Meets same test standards as plug-in.

Table 1-5
PHYSICAL CHARACTERISTICS

Characteristics Description

Finish

Anodized aluminum panel and chassis.

Net Weight

~2.5 |1bs (1.13 kg).

Overall Dimensions

2.633 in. (66.8 mm) W x 11.240in. (285.3 mm) D x A.80G1 in. (1259 inm) o







OPERATING INSTRUCTIONS

Installation and Removal Instructions

The DM 501A is calibrated and ready to use when
received. It operates in one compartment of a TM 500-
Series power module. Refer to the power module instruc-
tion manua! for line voltage requirements and power

module operation.
CAU TION:E

PaVaV W W N NN

Turn the power module off before inserting or
removing the DM 501A, otherwise, arcing may occur
at the rear interface connectors. Arcing reduces the
connectors useful life and damage may be done to
the plug-in circuitry.

Check to see that the plastic barriars on the inter-
connecting jack of the selecizd power module compart-
ment match the cut-outs in the DM 501A ci.cuit board
edge connector. If they don'tinalch, donotinse:. the plug-
in until proper identification is made. Whern Liie units aie
properly matched, align the DM 501A chassis with the
upper and lowe: guides (sea Fig. 2-1) of tho sulected
compartment. Insert the DM 5012 into the coo partiment
and press firmly to seat the circuit booia in the inter-
connecting jack. The LELY display shiouls Lo viclble when
the power modi.e power switch is turnod i

Toremove the DM 501 A, pulithe relessc {aiCiijocated
on the lower left corne'} uritil the inteiconaeiiing jack
disengages. The DM BS0iA will now slide ou’.

P ¢\\

_
,//// 585'535

BARRIER

702
GROOVE

BOTTOM
GROCVYE

N7AGLD

Fig. 2-1. Installation and removal.

2-1



Operating Instructions—DM 501A

CONTROLS AND CONNECTORS

N,

(1) 442 digit LED readout with decimal point
positioned by the selected range push button
switch, ‘

Range seiector push button switches for volts,
ohms, current or decibel measurement.

Front-panel mA input used in conjunction with the
LOW input for current measurement.

Temnerature probe input conrector.

Chassis ground binding post.

@) AFrontpanel inouts for volts, ohms and

decite! measurements.

Terperature input function push button.

(1) =

INPUT

"y ﬁl\ ' i
\8) =2 Push button selects eilher rear interface
inputs or front-pane! inputs for measurement.

mA

@ De current function push button.

Ac current function push butten.

m Push button selects HI or LO as probe tip voltage
" for measuring ohms.

@) Oturs function push button.

VOLTS
Oj) vd ! \ Decibel function push button {used in con-
=7 junction with the AC volts push button).

(@ Ac volts function push button.

@ D¢ volts function push button.
N

2-2

Release latch. Pull to remove plug-in.

A Refer to General Operating Information.

General Operating Information

With the DM 501A properly installed in the power
module and the power switch on, allow thirty minutes
warm-up time for operation to specified accuracy. Select
the desired measurement function and range. When the
value of the guantity measured is unknown, select the
highest range first. Decrease the range setting until the
display reads between 10% and 100% of the full-scale
reading. This particular range will give maximum resofu-
tion. When an input signal causes the display to read
greater than 19297, an overrange blinking display occurs.
This blinking indicates the input is greater than the full-
scale reading on the particular range selected.

The 1000 Vdc and 500 Vac range will not cause a
blinking display when the input signal exceeds the
maximum allowable input on this range.

SJ~/J\I~/ ,/\///E

§ CAUTION

sy rrr e~

Instrument damage may occur if maximum input
potential is exceeded.

A

Four input connectors provide front-panel measure-
ment connections,. The VOLTS/Q and LOW input connec-
tors are used for dc voltage, ac voltage, dBV, dBm and ac
and dc resistance measurements, The mA and LOW input
connectors are used for ac or dc current measurements.
Theinput EXT-INT push button selects front-panel orrear
interface input. Rear interface pins 28A (LO) and 288 (Ht)
are used for rear interface voltage, dB and resistance
measurements. The TEMP input connector is used for
temperature measurements.

Input Connections

PRVEVEN P GVIN S OV S

CAUTION é

GOV S SV e

To avoid equipment damage, do not apply a voltage
exceeding 200 V peak between pins 28A and 288 of
the rear interface connector.

Normal mcasurement conditions are with the LOW
connectorreferencedtothe device-under-test common. A
connection between the LOW input connector and the
ground terminal may be made toreferencetheinputtothe
DM 501A chassis ground. Use caution as the LOW
connector is connected to earth ground through the
power modulc three-wire power cord.

@



CONTROLS AND CONNECTORS

TEXTROMIX

Fig. 2-2. Controls and connectors.



Operating Instructions—DM 501A
(e s

; CAUTION

Lo i
T help eliminate shock hazard from voltages
measured by the DM b01A:

[0 the measured voltage exceeds 42.5 V peak,
avoid all contact with the voltage source.

2 Disconnect test probes from circuit-under-test
hefore disconnecting probes from the DM 501A,
ar belore removing the DM 501A from the power
modiate,

D Yollage Measurements

Prece the VOLTS DC push button and an appropriate
range hettan, Apply the voltage to be measured to the
iy 2od VOULTS/QQ input connectors. Observe the max-
imum inpet voltage ratings as indicated onthe front panel.
M2 readow displays a b oreading if the input to the
Vo 1570 senneactor is positive with respect to the LOW
input connactor. A - readingisdisplayediftheinputatthe
VO TS0 connector is more negative. With the LOW and
VOLTS/ input connectors shorted, the display reads
zero as ty tha specifications.

e Curerent Measurements

Press the mA DC push button and appropriate range
button. Connectthe de currentto be measured tothe LOW
ans mA input connectors. Conventional current flowing
into the mA connector and out of the LOW connector
indicetes a | onthedisplay. The currentinputis protected
with an internal fuse located on the circuit board. Referto
quatificd parsannel when checking this tuse.

Az Voitage and d8 Measurements

For ac voltage measurements, press the VOLTS AC
push buttor and ar appropriate range button. Connect the
unkaown voltage between the LOW and VOLTS/Q input
conrectors. The ac voltage and dB3 measurements are
made with an ac only caiculating true rms to dc converter.
Yo'leges can be measured with a crest factor up to four.
The crest factor is the ratio of the peak voltage to rms
voltage.

Press the VOLTS AC and dB push buttons with an
approoriate range button. A 120 dB dynamic range exists
when any one range push buttonis pressed, exceptin the
140 dOranga. ThedB measurementis obtained by adding
the dicntaved value to the selected range. For example, a

156 displayed reading on the -20dB range cor-
respondstoa 2356 dBsignal. Wheninthe t 40 dBrange,
the maxiimun  displayed value must be limited to
116.2 dBmor ¢ 14 dBV because of the 300 Vac maximum
rating of the instrument.

2.4

When the DM LO'A is shipped, the 0 dB reference is
1 mWinto 600 (2(0./746 V). A0 dBreferenceof 1 Visalso
available through an internal jumper (see the Calibration
Procedure).

WARNING

Refer jumper change to qualified personnel.

Ac Current Measurements

To measure ac current, press the mA push button and
an appropriate range button. Connect the unknown ac
current to be measured between the mA and LOW input
connectors. The ac current measurements are made using
an ac only calculating true rms to dc converter.

Resistance Measurements

Press the k2 function push butten and the appropriate
range button. The scaling factor is a function of the range
push buttons only. Select the HI or LO function push
button for the maximum desired voltage at tull scale (see
Table 2-1). The *{l function advantage is it's non-
susceptlibility to naise or thermocouple (dissimilar metals)
generated error signals. The LO function advantage is
altowing in-circuit measurements without forward biasing
most silicon type semiconductor components.

The k(2 function provides constant current at the LOW
and VOLTS/Qinput connectors. The conventional current
flows from the VOLTS/Q connector intothe LOW connec-
tor. Refer to Table 2-1 for the value of current and
maximum voltages across the input connectors for full-
scale display readings (instrument not over-ranged). The
maximum (open circuit) voltage available from the
VOLTS/Q connector referenced to the LOW connector in
the kQ function is zpproximately +6 V.

Tabte 2-1
OHMMETER SQURCE CURRENT AND VOLTAGE

l V Max
fange | source Curent | at Ful Scale
HI Lo Hi to
200 Q) tmA L 1TmA | 02v {02V
ok ImA 10044 | 20V | 02V

T o0k | 10uA | 10uA | 20V | 02V

T o00kQ | 0uA | 1uA | 20V | 02V
2000 KQ 1A lo1uA | 20V | o2V
T oooMa | c1mA 0TuA ” 2.(;\7'~é25'{) .

w



Temperature Measurements

Connect the P6601 temperature probe to the front-
panel TEMP connector. Use care to align the connector
pins. Press the TEMP °C push button. Apply the probe
sensor tip to the device-under-test (DUT). Allow sufticient
time for the probe tip to stabilize before taking a reading.
The time to reach a stable reading is a function of the
thermal mass of the probe and DUT, the thermal
resistance of the probe and DUT, and the arnount of heat
being applied to the DUT.

Refer to the P6601 manual for more information on
temperature measurements and probe use.

A list of standard accessories (and part numbers) is
located in the Replaceable Mechanical Parts list.

Repackaging Information

If this Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attach atag
showing owner (with address) and the name of an

Uiy e o ‘ “iA

individual at your firm that can be contacted. Incliude the
complete instrument serial number and a description of
the service required.

Save and re-use the pacikage in which the instiumont
was shipped. If the original packaging is uriii’ iur .ise or
not available, repackage the instrument as fo'lows:

Surround the instrument with polyethylene stieeting io
protect the finish of ithe instrum.ent. Obtain a car{on of
corrugated cardboard of the correct carton strength
and having inside dimensions ¢{ no less thain 6 inches
more than the instrument dimensions. Cushion the
instrument by tightly packing 3 inches of dunnage or
urethane foam between caton and instrurnent on aii
sides. Seal the carton wiih shipping tape or an in-
dustrial stapler.

The carton test strength for Hiis instiuneaat is 200
pounds per square inch.

2-5
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THEORY OF OPERATION

Introduction

This section of the manual describes the circuits
necessary to display in digital form, the value of an input
voltage, current, resistance or temperature. Refer to the
block diagram and the schematic diagrams (indicated by a
diamond) in the diagram section for an overall view of the
DM 501A operation, including typical input and output
signal {evels.

Voltage Input Circuits

The internai-external (INT-EXT) front-panel switch
(S4-A and S4-B, see Fig. 3-1) is used to select either front-
panel inputs or rear-interface inputs. In all functions
except temperature, the LOW input connects to the main
board floating ground (LO) through switches S4-A and
Si-M.

A dcvoltagn applieu to the VOL TG0 onneelon pon.os
through swilches Si-C and Si-E lo U fop of ihe
attenuator resistor series nelwoch ConsiUng Gl iITTTI2A,
R1104 (20 Vdc), R11128, Rit1J (200 Vde), [$1112C,
R1114 (100G Vdc), and R1112D. The botloa end (11 8) of
R1112D is connacted to floating ground through swilich
S1-E and S1-M. Theinputsignal altenvatic o neiciiad by
pressing the dezirad range swiltch fop etdowr 200 w7, oV,
20V, 200V, oi 1000 V. Tho atlciusteod siganl onujaes
through switcihins S1-F, Si-D, S1-4, ST L, and Si-H. ihe
signal flows thircugh R1613 (jocated on Lhaginon 2o lhe
Analog Converter (U1607 pin 15). Fins 30

A0S is A
current limiting comporient that profecis U001 from
overload.

Inthe ac voltage function {sea Fig. 3-2), switenn 51-Cis
open (depressed position) and cepacitor C1160 ac
couples the inpit signal to the attenuzios. Capncitors

s1-C ATT
(o]
EXT s4-A E SF o os1p
VOLTS/Q o——a - Ny o S0 it siN

: A ] M_ o o )

i NT TO o o _{'OKO‘—-U/O—. 1i
R
10
ASD CCY JERTER
SI1-E
o S
274 I
Fig. 3-1. Dc volts switching.
@ 3-1



Theory of Operation—DM 501A

A
st C T
L T
VOLTS/N - E St-F
. L 5tA .[ ° Ny o $1-D Ac/dB ssa StD g1y 51 SIN
A . ] O / ’ -
EX1 R A ° CONVERTER [+ °
iINT ’ Poo
N o | ° o HI
H1 o— R I
! TO
{ A/D CONVERTER
S1-E
o LO
,,,,, 2749-37

Fig. 3-2. Ac volts switching.

Cirto, Crtra {20 Vae), and C1112 comprise the 20 Vac
compensation. Copacitors C1120, G1128 (200 Vac), and
C1122 comprisn the 200 Vac compensation. The 500 Vac
cornnensation consists of C1126, G1129 (500 Vac), and
Citid Theattenuated signal passes through switches S1-
Foaa st D (min My and posistes RT1633 to the input of the
A Guffor 0011539). Simultaneousty, the other half of
S0 Inin b counles the output of the dB3 Converter
(raddl threagh switch sections 83 and S1to the Analog

Covyerior oy 15

swrtch

The posistor (RT1633) with diodes CR1631 and
Ci1632 protect U1A39 from input voltage overloads.
When an overlead occurs, dicdes CR1631 and CR1632
clamp the signal &t 0.7 V above or below the power supply
voltage causing RT1633 to heat. When reaching the
trigager Temnoerature, RT1633 wi'l effectively open or
achicve a vory high resistance, thus himiting the input
croont to 11539

In the 200 mV:uc range position, switch S2-C activates
relay K1628, which sets the AC Buffer (U1539) for X10
gain. Resistor R15:19 and U1539 feedback resistor R1538
comprise the X1 anrd X10 gain setling network. The output
of L1539 (pin B} is coupted through capacitor C1539 and
R1537 (2 Vac GAIN) to the input of U1429 (pin 1). The dB
Converter (J1409) computes the rms fevel of the input ac
signal and outpiits the equivalent dc level on pin 8. This
output siggnal (11 s appropriately switch coupled through
resistor R1613 (ln.cated on diagram 2} to the Analog
Converter (U160 pin 15).

dB Input Circuitry (Refer to Fig. 3-3)

The dB Converter (U1429) also converts the ac signal
input (pin 1) to 4 «dc voltage proportional to dB at pin 5.
This dc voltage is then coupled to pin 7, which has a
resistor networt to set the dB reference current and a
iumper (J1435) thd selects the dBm or dBV mode.

;

st
$1-8 -
m s CURRENT o S1-D Ac/dB an
oo SHUNTS »——@/Oﬁg\c»—«_ CONVERTER AMP
EXT s 0
sa- M
LS LA ] e A/D CONVERTER LO
LOwW -G
TINT
o !
Lo o
2749-38

Fig. 3-3. dB switching

REV A JAN 13980
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With the jumper in the dBm mode, R1535 (dB®) is
adjusted for @ dBm when the @ dB range switch is
depressed and 0.7746 Vac is connected between the
VOLTS/Q and LOW front-panel connectors.

When the jumper is in the dBV mode and the input
signal is 1.000 Vac, the display readout is also @ dB. The
signal at U1429 (pin 7) isinternally buffered and applied to
pin 6 (dB BUF QUT). This signal changes approximately
-3 mV per 1 dB change. The positive temperature coef-
ficient resistor (RT1525) is used to provide compensation
for the 0.3% per degree C temperature drift in the dB
converter of U1429.

Potentiometer R1528 (dB Gain) in combination with
U1538 (dB AMP), RT1525, and feedback resistor R1536, is
used to scale the dB buffer output signal to 100 mV per dB
at the input of U1538 (pin 6). This output signal feeds
through switch sections S3 and St, to resistor R1613
(located on diagram 2), then into the Analog Converter
(U1601 pin 15).

When dB is selected, the display is limited to 0.1 dB
resolution. This reduced resclution occurs when dB
switch S3-A (pin 3) connects 5V to Digit Select Diiver
U1701 (pin 7). The output of U1701 (~in 16) lurns on
diodes CR1G05 and CR1607, disabling thia digit seveat
lines for the two least sigaificant digils i 'he display
{(DS1200 and DS1101). Simuitarieviusty, 5 Vs coupleu
through diode CR1711 turning on the GIGH (181000} in
the display. This same high level disables integratod
circuits UI1703A, U17338, and U17053 il eaables
U1705A. The decimal point is dicplay~d o 7o 2 cooond
most signifi.:aiit digit ranges.

Current Input Circuits @ {Refer 1o Fig. 3-4 and
Fig. 3-5)

The current input is only avaiiable thicugn the front-
panel mA and LOW connectors. input cucoai to e mA
connector flows through Tuse F1026 and L approptinte
range switch and shunt resistors congistio g L0 HIG0MA, B,
and Cand Ri7i11and 1713, Iy de curveat funclior, with
the mA dc¢ Tront-panei swileh (L0 pi 4y coosod, T

voltage drop across the stuni rosislorsic due v ood e

s1-J “w
mA o CURRENT o S1-N
SHUNTS  [—0 °  o~o—o___ L o
S4-B °.
YO
EXT Sa-A S1-M LD CONMVENRYTR
T R al,
Lo o' g ﬁi e e LO
2740.29
Fig. 3-4. Dc current swilching.
£
Sacp CURRENT st 9P Ac/dB ' o
- o [
mA o—o— | SHUNTS |2, 5 ° | CONVERTER [—F o o— : - i
o]
70
. ASD COHCTRTER
LOW o—q S4-A S1-M
oo i LO

Fig. 3-5. Ac curremt switching.



Theory of Operation—DM 501A

to the Analog Converter (U1601 pin 15). In ac current
function, the mA ac front-panel switch (S1-L pin 4) is

ctosed. The voltage developed across the input current

shunt is coupled to AC Butfer U1539, which is connected
(hy Foetay K1H28 energizer) as a X10 gain ampfifier. The
voltage al pin 6 of U532 feed through R1537 to converter
U429 (nin 1) and outputs at pin 8 of U1429. Through
appropiate switching, U 1429 pin 8 output voltage couples
to the Analog Converter, U1601 pin 15, Ac current is also
meastred as a true rms ac function.

Ohins Corverter @ (Refer to Fig. 3-6)

e ohiuns converter circuitry generates a known
current that flows outthe front-panet VOLTS/Q connector
the unknown resistance. The voltage developed
gl the nnot connectors is proportional to the unknown
tonce. This voltage issensed by the a/d converter and
wwed e an ohims value.

thronet

The Ohms Heterence Current Source, Q1415 and
associated circuitry, generates a 100 uA reference
current. This current either flows through R1516 or R1516
in parallel with tho series combinationof R1515and R1412
(LOQ) depending on which ohms function and range is
selected. This reference current develops either 1V or
10 V across R1514. The Ohms Converter (U1515 and
Q1525) applies 1 V or 10 V across the attenuator section
selected by the range switches. The attenuator current,
determined by tnhe range switches, flows through ohms
protection posistor RT1102 and out the VOLTS/Q front-
panel connector or rear interface connector (pin 288)
through the unknown resistance to the LOW front-panel
or rear interface connector (pin 28A). The output current
from the VOLTS/Q or rear interface connector varies
between 100 A and 1 mA in decade steps, depending on
the selected ranye

SEAR INTERFACE 288
CONNECTC™ <

VoL TS/O

RT1102 10 k 100 90 k
“ 100 #A- -1 mA
TO
1 oow A/D CONVERTER
< % o 20 k()
UNKMNOWN
RESISTANCE
{5V 200 O
2 k()
CR1516 His v
U1515 Q1525
( )/ ®
R1516
100 k
é — AN~ T
200 Q) . R1515
20 MO 10.93 k
) )\/\/\(
OO —
100 LA 3 R1412
500
Q1415
NOTE: Switches shown in 200 (1 position
12V
2749-4A

Fig. 3-6. Simplified ohms converter diagram.
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Circuit protection tothe ohmmeter functionis provided
by posistor RT1102 and clamping diodes CR1516 and
CR1518. A voltage source inadvertently applied in the
ohmmeter function will cause RT1102 to heat and effec-
tively open.

Temperature Measurement Circuitry @

The temperature circuitry is designed to operate with
the P6601 Temperature Probe. The temperature sensing
element consists of a thin-film platinum resistor in the tip
of the probe. The sensor resistance, whichis a function of
temperature, is: R = (R, + aT + BT?), whereR,is 100 Q, a
is equal to 0.3738 Q) per degree C, and fisequalto -8.85x
10 ° Q/°C’ (nominal coefficient). T is temperature in
degrees Celsius.

A 1 mA current source from transistor Q1731, zener
diode VR1636, and related circuitry flows through the
temperature probe sensor. When the temperature
changes, the sensor resistance changes, which causesthe
voltage developed across the sensor to change. This
voltage is shifted and amplified by the Temperature
Amplifier (U1737). The output of U1737 (pin 6) applies this
temperature probe signal to a network consisting of
components R1931, CR1935, R1935, R1932, R1933,
CR1934, and R1934. This network helps compensate for
the non-tinear function of the temperature probe. With
diode CR1935 setting a break point at an equivalent 75°C
and diode CR1934 setting a break point at approximately
125°C, the output is somewhat linearized and equal to
=1 mV/°C times probe temperature.

When the front panel TEMP® C push button is depress-
ed, switch S1-N couples thistemperature output to Analog
Converter U1601 (pin 15).

Analog-to-Digital Converter @

The analog-to-digital converter (a/d converter) in the
DM 501A uses a Siliconix type LD 120 analog converter
(U1601) and a type LD121 digital converter (U1603) to
convert the analog input voltage to a digital representa-
tion.

The Analog Converter (U1601) contains an input
buffer-integrator-comparator and an auto-zero amplifier.

The Digital Converter (U1603) contains the necessary
control logic for the analog converter as well as the
buffers, muitiplexers, latches, and counters needed to
drive the display circuitry.

®

The basic sensitivity of the a/d converteris 2 V full scale
indication, which is set by R1505 (2 Vdc). The 200 M fudl
scale input for the a/d converter is set by 171504
(200 mvdc) when the relay K150% is onierge 2d daough
switches S1and S2. The 2 Vdc @ (11405} s t.ngd iosaithe
initial zero for the a/d converter when in tiie 2 Vil scale
mode. When the a/d converler input is sot to0 200 00 fuld
scale mode, reiays Ki408 and Ki&t05 aie enc.yiz2d. The
200 mVdc 8 (Ri415) is now in thy circuit to a70a Tor the
initial zero ofisat.

The a/’d converter cperates on a charga-baiancing
technique. The input voilagn is converted to a cuirent that
charges integrator capacite, C1508. The convaiter counts
the units of charge nerded (0 kean the i ina: alor output
near zero. (See Fig. 8-2in the Di~yronie oo bien)

The conversion cycle is 49,152 clock pulses tong of
which 16,384 pulses «ie used in the AUTO-Zero (AZ)
interval and 32,768 pulses are usedin the measureiiderval.

Auto-Zero Feriod

The a/d convoerter systen: duiin Uie Zuaio-Z=2 0 period
is represented by Fig. 3 7. in the A o Lig, she input
bufferis conneciedtoreference ground anathe AYZ builer
inputis connectedthrouen BAHG7 Lo thainiegrate suiput,
Note the M/Z :in islow. The L/Dineis syngtog»daia
Vi 60n

]
50% duty cycle, which resuitsin a curac Hh angl
and R1505 at wnie-haifof Vi 0 Ry T e dy s e, ol a/d
converter sysieni causes Ui~ voitng, 2 o capac,.o, C1606
{Cyp) to attain the valun reruired for e sy ol the

¢

currents enterino theintegratorsurinning ey b 200,
The A/Z voltage on C1507 ic nopre dinaten 0V owhichns
equivalent to the integiator cutput veitor -

Measure Interval

During the iieasure inlerval (soe Fog. 3 &5, e inont
bufferisconnectedto V., andsuppl »sihaaidegrnior witha
current equal o V., & M, Capacitor 1505 (Gaw,) 18
disconnected froin the integrator output The cuirent
developed frorm Vi, causes the integrator ottt vuitage to
move from V., Digital converter Ui603 at eintipis 1o keep
the integrator output veltage closa to Vi by cuding or
subtracting units of charc 2 to integyrator capaciior G 1508
(Ci). With a unit of cha ge equai to 14 counts, the net
amount of charge for correction is totaled iy the BCD
counters. The measure interval can Oy ronclvoinutiptos
of 14 counts.

Override Pericc

The override period immediately follows thio .neasure

interval and resclves the last of tiie measuivinent. The
input buffer now connects to the high quaidy g. cund and
the Caz switch isieft opern. The LD 121 (U503 0 o thie
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Theory of Operation—DM 501A

M/Z [
DITY {
CYCLE }4——-— B ——»l«m A _____-44 A e a ____,*
/D
B N n I L
COMPARATOR SAMPLE
POINTS FOR NEXT

DUTY CYCLE SELECTION
COMPARATOR

ouTPUT r - merm

INTEGRATOR  Varo

CUTPUT X~ " counTEeR

!
COUNTER

CCNTENTS = 0 CONTENTS - 0
COUNTER
CONTENTS = —14
Measure Interval Timing (Viy = -1 V)
- 2749-5
Fig. 3-7. Measure interval timing.
pUTY CYCLE
CONVERTER
STATE M/Z l
| M i i
-
INTEGRATOR
QUTPUT
v.)lkh
END OF CONVERSION
. —
14 NET COUNTS ADDED ~14 NET COUNTS ADDED
TO COUNTER TOTAL TO COUNTER TOTAL
CCMPARATOR -J l _J l J L—-—J ﬂlﬂ.“uu L._I l._J

2749-6

Fig. 3-8. Algorithm waveforms at end of measure interval.
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integrator to go positive with respect to Vaz (see Fig. 3-7),
then returns it to V., potential, stopping only when the
LD120 (U1601) comparator changes state. The countisin
single clock times.

The override period can exist a maximum of 56 clock
times into the zero period, assuming the non-overioad V...
Since only 14 of the 16 counts in the U/D wavelorm (see
Fig. 3-9) produce net counts, there are -1:28,672 counts
maximum out of the measure period of 32,768 clock times
available.

At the end of the measure period {after the last count
cycle has accumulated its countsj}, the datain the counter
is transferred to the data laiches. The data is then
multiplexed to the bcd outputs at the time the proper digit
select line is enabled.

The digit select lines drive U1701, Digit Select Driver,
which pulls down on the appropriate display common
cathodes. During the time when each of the digit select
lines on L1603 is enabled, the corresponding digit infor-
mation is available at the bcd output.

Display Driver

Display driver U1805 is a bcd to 7 segmani decoder.
The bcd digit information is decoded by (11805 and
applied to the cathodes of 7-segmant displays LS1000,
DS1001, DS1100, DS1101, and DS1200. The output Ui
U1805 is an active high that puiis up on the appropiiate
LEDanodes. Figure 3-10showsthe wavefornis availabie at
the digit select lines and also the SIGN outpui. i addilion
to the sign information, the SiGN oulpul aisu has the
overrange and underrange informabion. i sigalinina:
tion is the only informaticn vsed in thus design.

Clock
The clock for the LD121 (UIG03) cunnisty vr 1435,
crystal Y1425, and assc siated circuiivy. oo ciock oo it

isa Pierce coupledosciliator that caciitates al 16004 kiHz,

Decimal Point Circuitry @

Thedecimal pointcircuitis com;osed 00 Ji 763, 11705,
U1707, and associated circuitry. The deciinal pointiineis
only enabled waen one of the range switcnes is selected
and anded with a digit select fine to tuin oic 03705 The
anded signal putis the decimai point line Ligh, "uining un
the appropriaiz decimat point at the coirect Uame.

U/D DUTY CYCLE A l I

U/D DUTY CYCLE B ’

DUTY CYCLE
COUNTER STATE

0 1 2 3 4 5 6 7 8 9 10
; ] i
CLOCK i ’

;
i

1112 13 14 15

Fig. 3-9. Modulo 16 dual duty cycle counter waveforms.
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Theory of Operation—DM 501A

Power Supply <§> The output voltage trom T1301, pins 10 and 12, is
rectified by CR1421 and CR1426 and applied to U1431.

The 25 Vac input to isolation transformer T1301 is This three-terminal regulator provides the +5 V source.

supplied from the power module through rear interface
pins 13A and 133. The output voltage from pins 7and 9 is
rectified by CR1422 and applied to U1325 and U1335.
These three-terminal regulators provide the |15 Vsource All three-termiral regulators are internally current
and 12V source. limited.

640 CLOCK CYCLES———
32 CLOCK _’{ ,L«_;s»;
CYCLES
o, -4 1 I W
D, L .
D) —mreeeed L
3 D, I
D, J -
By e L N S
T R — | | L 1
3, | L I R U R § J L
DATA | 2 | 7 | 9 | & | o | 2 | 7 ] ¢ | 6 | 0O
SIGN/OR/UR _[T 1 774N I Iz
R e e *
_/ f T SIGNALS
POLARITY UNDERRANGE
INKING <1,799 OVERRANGE/UNDERRANGE
B‘:HIB(T OVERRANGE 1 DO NOT REPEAT UNTIL THE
e ~20,000 NEXT CONVERSION CYCLE
INPUT
OVERRANGE 2
25,000
2749-8

Fig. 3-10. LD121 data output waveforms.
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Iewiivar 4

BRATION PROCEDURE

PERFORMANCE CHECK PROCEDURE

Calibration Interval

Introduction

This procedure checks the electrical performance
requirements as listed in the Specification section in this
manual. Perform the Adjustment procedure if the instru-
ment fails to meet these checks. In some cases, recalibra-
tion may not correct the discrepancy; circuit trouble-
shooting is then indicated. Also, use this procedure to
determine acceptability of performance in an incoming
inspection facility.

For convenience, many steps in this procedure check
the perfarmance of this instrument at only one valueinthe
specified performance range. Any value within the
specified range, within appropriate limits, may be sub-
stituted. Performance requirements for various tem-
perature ranges are listed in this procedure; when perfor-
ming the procedure, use only the Display Limits listed for
the ambient temperature in which the instrument is
operating.

To check the rear interface accuracy specifications,
access the rear interface pins 28A (LO) and 28B (Hi) witha
TM 500-series Option 2 power module. Instructions and
accuracy tables for rear interface performance checks are
given following this procedure.

To ensure instrument accuracy, check the calibration
every 1000 hours of operatinn or ata tiiniciti 0f Pveiy six
months if used infreq.entiy.

Services Available

Tektronix, Iric. provides compinie inslnuaent ropair
and adjustmaont at local field se vice wonios o, ot the

factory service center. Comaciy uritccal I2kaoix
office or representative for furthe, b

neid

SO

Test Equipment Required

The followii.g test equipraent, or eraivalcal (1eior to
Table 4-1), is
Check and Adjustment FProcedura,

Table 4-1

LIST OF TEST EQUIPMENT REQUIREMENTS

suggesic d to perform foe oerioniince

Description Performance Requirements

Appiicatios

Exaimnie

Power Module

All tests.

| TEKYRGNX

TV LU3 Gt L

Range, 0 to 50 V; accuracy,
1.0.1%.

Digital Voltmeter

Voltage measuremerit.

Range, 0 to 2 A, sine-wave
from 20 Hz to 10 kHz;
accuracy, +0.06%.

Range, 0 to 2 A, dc accuracy,
4.0.02%.

Ac-Dc Current Source

Ac-Dc ammeter
accuracy check.

Range, 0 to 1000 V; accuracy,
+0.01%.

Dc Voltage Source

Dc voltmeter
accuracy check.

Range, 0 to 500 V; accuracy,
1.0.05%, 20 Hz to 20 kHz.

Ac Voltage Source

Ac voltmeter
accuracy check.

TEKTHOMNES DM ZOAT,
DM 50247 1M 505",

Valhalla Sciontific e, 2000
Ac Dc Curront

Caodbrator.

Fluke Modei 343A wr 341A
Dc Voltage Calibrator.

Fluke Model 5200A Ac Calibraion
aind Fluke Model 53210A

Power Amplifier.

4-1



Calibration Procedure—DM 501A
Perf. mance Check Procedure

Table 4-1 (cont)

Description Performance Requirements

Applications

Example

Resistance Standard Range, 0 1o 20 M); accuracy,

£0.05%.

Ohmmeter accuracy
check.

Electro Scientific Industries, Inc.
Model DB 62 Dekabox.

Range, --62°C to -+240°C;
accuracy, 10.25°C.

Teinperciure Rath

Temperature probe
check and adjustment

Neslab Instruments Inc., Model
ULT-80 Bath Circulator

with denatured ethyl alcohol
coolant, Model TX-3® Circutator
with Dow Corning 710 fluid
and necessary hoses and
adapters.

"Reauires a TIA 500 series power module.

YCunme Y ihe TX-S cootling coil to the cooling pump in the ULT-80 to obtain temperatures between +10°C and -+40°C.

Nangerons voltages may be encountered in the following steps. Caution must be exercised. Do not contact the
A put conngctors of the voltage calibrator, the input terminals of the DM 50 1A, or the internal circuitry of the

g 8 A

FRONT PANEL INPUT ACCURACY CHECKS

1. Check Dec Voltage Accuracy

a. Sot the de voltage calibrator for a minimum output
voltaga.

h, Miess the VOLTS DC funclion push button switch.

c. Connect the de voltage calibrator to the VOLTS/Q
and 1 OW connectors through appropriate cables and
adopters.

d. Press the range push buttons 2nd set the calibrator
voltages as tisted in Table 4-0.

e. Check-—that the DM 501A display reads within the
display timits for the ambient temperature as listed in
Tah'e 1.2

f. Sotthe calibrator for a minimum output voltage.

ag. Demove all connactions.

4.2

2. Check Dc and Ac Common Mode Rejection

Ratios

a. Connect a bnc female-to-dual banana connector to
the VOLTS/Q) and LOW connectors.

b. Connect a dual-binding post with bnc male connec-
tor to the bnc femnale connector of the dual banana

connector.

c. Connecta 1 kQresistor between the binding posts.

d. Connect the redlead of acliplead adapter tofemale
bnc connector to the red binding post {one side of the

resistor}.

e. Connect:he blacklead of the cliplead adapter tothe
ground binding post of the DM 501A.

f. Connect the bnc female connector through a coaxial
cable to the dc voltage calibrator.

g. Press the VOLTS DC function push button.

@
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1. Press the 200 mV range push button.

i. Set the dc voltage calibrator for 10.00 V output.

j. Check—the display for a reading of <00.13.

k. Move the red lead of the clip lead adapter to black
binding post and repeat part j.

I. Replace the dc voltage calibrator with an ac voltage
calibrator.

m. Set the ac calibrator for a 10 V ac rms output at
either 50 or 60 Hz 0.2 Hz.

n. Check—the display for a reading of <01.44.

0. Press the VOLTS AC TRUE RMS function push
button.

p. Check—the display for a reading of <14.33.

q. Movetheredleadofthecliplead adapter backtothe
side of the resistor connected to the red binding post.

r. Check as per part p.

s. Press the VOLTS DC function push bLutton.

t. Check as per part n.

u. Remove the cennections to the DM 501A.

3. Check Dc Normal Mode Rejection (60 dB)

a. Connect a bnc female-to-dual banana connector to
the VOLTS/Q and LOW connectors.

b. Connect the bnc female connector through a coax-
ial cable to the ac voltage calibrator.

c. Press the VOLTS DC function push button

— s

[ . )
| R U TS ST L Y N e

d. Press the 200 mV rarge push button.

e. Set the ac calibrator for 5 V ac s output al either
50 or 60 Hz, 0.2 Hz.

f. Check--the display for a reading f <XG7.10.

4. Check Ac Voltage Accuracy

a. Connect he ac voliage calibrator to the VOLTS/Q
and LOW coninectors through appropiiale canles and
connectors.

b. Press thiz VOLT3 AT Thue DS fincdon push
bulton.

c. Press the range push Lalton aied sel thie caibrator
voltage as lisied in Tabie 4-3.

d. Check—ihat the DM SOIA d'splay roads withie, th
display limits for the amblent temoeatures and frequen-
cies as listed in Table 4-3.

e. Set the ac calibrator =~ a dvamiun voiinne,

5. Check dB:in Accuracy (Factory Shippod with

internal jumper set for d8m reazou’}

a. Press the VOLTS AC
buttons.

TRUE BMS and d3 push

b. Connec! th2 ac voltage calibrator to the VOL 1 5/Q
and LOW connectors through aporopriate cables and
connectors.

c. Press the range push button and sei the ~andrator
voltage and frequency as listed in Taole 4 4.

d. Check -that the GM 50 A display readout is within
the display limits for the ambieat leinporancees and
frequencies as listed in Table 1.4

Check dBV Mode liniits. The check procediic is
identical to the setup forthe dBm Accuracy chenk with ihe
exception of using the runge pu~h buttons and caliiio
voltages as listed in Table 4-5



Calibration Procedure—DM 501A
Performance Check Procedure

6. Theck Ohms Accuracy

a. Conneot aresistance standard to the VOLTS/Q and
LOWN connectors

be Piess the kO furction push button and the ap-
proepricte L or DO push button as indicated in Table 4-6.

ro Press the rangs push button and set the resistance
slarsdard as listed in Table 4-6

. Chiack -that the DM 501A display reads within the
disnloy imits for the ambient temperature as listed in
Tubte o A

o e gl cannectinns,

7. Checl Dc Current Accuracy

ct the de current source to the mA and LOW
coannectors thronaagh apprepriate cables and connectors
aoin e soslive source to the mA cennector

‘it

B Tress the oA DC Sanction push button

¢ Press tha range push button and set the current
sovirce as hsted iny Tabto 4-7.

d. Check  that the DM 501A display readout is within
the digniay limits for the ambient temperature as shownin
Table 4-7

o Demove the do current source and all connections

8 Check Ac Current Accuracy

a. Connect the precision ac current souce to the mA
and LOW connectors through appropriate cables and
coannectons

b Press the mA AC function push button.

<. Iress the range push button and set the current
sowce as listed in Table 4-8

. Check—that the DM 5C1A display reads within the
chisplay Pinits for the ambient temperature as listed in
Taile 4.8

4-4

e Remove th: AC current source and all connections

S. Check Temperature Accuracy

a. Connect the temperature probe to the TEMP con-
nector located o the front panel.

b. Press the TLMP°C push button.

c. Set the temporature bath for the first temperatures
shown in the Termperature cotumn in Table 4-9.

d. Insert the probe in the bath and allow the probe to
stabilize at the sclected temperature.

e. Check—that *he display limits are aslisted in Table
4-9.

f. Repeat puts ¢, d, and e for the subsequent
temperatures licted in Table 4-9.

g This comypictes the front panel performance check.

Rear Interface Accuracy Checks

To verify the acouracy of the de voltage, ac voltage and
resistance mod:s via the OM 501A rear interface, follow
the steps outlined in the Performance Check Procedure
forthefront panclinput connectors, but apply the voltages
and resistances to. rear interface pins 288 (HI} and 28A
(LO). Access to the rear interface pinsis most easily made
using a TM 500 series, Option 2 power module.

Press the front panel EXT-INT push button to select
rear interface input and use Table 4-10, Table 4-11, Table
4-12, Table 4-11 «r Table 4-14 for the appropriate input
voltages, frequsuicies, and display limits.

NOTE
Theoutput catbefixture fromthe calibrating sources
{o the reaririferface pins may have to be modified to

accommodale ccuracy checks via the rear inter-
lace.

@



Table 4-2

FRONT PANEL DC VOLTAGE ACCURACY

Cawaaindin § e . oL L/M '-?ﬂ"(A
Peformance Check FProcedure

Dc Calibration

DISPLAY LIMITS

Ambient Temp. Range

Ambicnt Terp. Range

Range Voltage +18°C to +28°C 0°Cto 115°C, 128°C 1» 507 C
200 mV 190.00 mV 190.13 to 189.87 TTHa0atG 18y 6
2V 1.9000 V 1.9012 to 1.8988 1.9021 10 1.80.°5
20V 19.000 V 19.012 to 18.983 19.024 10 18.976
200 V 190.00 V 190.12 to 189.88 190.24 to 189.76
1000 V 1000.0 V 1000.7 to 999.3 1061.5 {0 958 5
Table 4-3
FRONT PANEL AC VOLTAGE ACCURACY
DISPLAY LIMIYS -
Ac Calibration Ambient Temp. Rarge Amniort Temp, fiaage
Range Voltage +18°C to +28"C G"Clo 1 16°C, +28°C 1» 1507 C
40 Hz to 20 to 40 Hz, 49 Hz lo 251 a0 Haz,
10 kHz 10 to 20 kHz 10 kifz P10 s Z0 kHz
200 mV 190.00 mV 191.24 to 192.00 to 194167t | ot
188.76 188.00 18833 1638
2V 1.9000 V 1.9124 to 1.9200 to 1.9167 to {00 1o
1.8876 1.8800 1.8833 R
20V 19.000 V 19.124 to 19.200 to 19167ty | 9007 1o
18.876 18.600 16.823 8738
200 V 190.00 V 191.24 to 192.00 1o 19167 te | %2000
188.76 188.70 168.33 187 23
500 V 500.00 V 5040 to 506010 | 505510  + Sunuio
L 196.0 wro o Aams o e
@ 4.5



Calibration Procedure—DM 501A
Performance Check Procedure Table 4-4

FRONT PANEL dBm ACCURACY

Calibration Frequency, 20 Hz to 20 kHz, +20 dB to —15 dB
20 Hz to 10 kHz, — 15 dB o —20 dB

DISPLAY LIMITS

}
I Calibration " Ambient Temp Range T Ambient Temp Range -
Range } Vol!age -} 18°C to +28°C 0°C to 18 C, +28°C to 150°C
' —40 dB | 7. 736 mv | A_SAto b5 - 11to 1 -
40 0B ] 77 46 mV +195m %205 Hagto +211
40 dB } 0.7745 mV 19.5 10" 20520 Hz to 2 kHz | —18.9 to* —21.1 20 Hz to 2 kHz
| 18510 2152 kHz 10 10 kidz | ~17.9 10" ~22.1 2 kHz to 10 kHz
. L 1 , S - e
2048 i 7.746 mV 19510 20520 Hz to 2 kHz | —18.9 to —21.1 20 Hz to 2 kHz
‘; ~18.510 ~21.5 2 kHz t0 10 ktiz |-17.9 to ~22.1 2 kHz to 10 kHz
S o0a3 J T 77.46 mV “ 510+ 5 . |11 t0 111 I
o0 4R | 7746 my {195 t0" 120.5 o v1s9tot F211

*Whoen o 2 is displayed, 1he DM 501A overranges (flashing display) and illuminates the upper segment of the 1 in the most
signiticant digit,

Table 4-5
FRONT PANEL dBV ACCURACY
Calibration Frequency, 20 Hz to 20 kHz, +20 dB to -15 dB
20 Hz to 10 kHz ‘15 dB to —-20dB
DISPLAY LIMITS

) Calibration ~ Ambient Temp Range ] Ambient Temb Rénge
Nange | Voltage +18°Cto 128°C 0°Cto £18°C, +28°C to 150°C
o ) | ) USSR S T N ) . T R J—
40 48 ’ 10 mV »5zo 5 '711to:11
40 ¢3 | 100 mv (19510" 205 189 t0 £21.1
Cawodr | Cimv 19.5 10" -20.520 Hzto 2 kidz | ~18.9 to' —21.1 20 Hz to 2 kHz
| S 185 10" ~21.5 2 kHz to 10 kHz | ~17.9 to* —22.1 2 kHz to 10 kHz
C20dB o 10 mV 10510 20520 Hzto 2 kilz |- 189to —21.1 20 Hz to 2 kHz
| 18510 ~21.5 2 kHz to 10 kHz | ~17.9to —22.1 2 kHz to 10 kHz
00 dB | 100 MV 'Q_vfsm 15 " 11to F11
i _ | _ B
20 43 | 'y ;195 to’ 205 | 118.910" 121.1

‘When a 2 is displayed, the DM 501A overranges {flashing display) and illuminates oniy the upper segment of the 1in the most
significant digit.

2.6 REV A JAN 1980
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Table 4-6

FRONT PANEL RESISTANCE ACCURACY

N d I hesaen

DISPLAY LIMITS

Ambient Temp. Range

~ Amblent Temp. Kange

Range Resistance +18°C to +28°C 0°Clo 4118"C, r25°C1lo150°C
HI LO | h Lo
200 0 190.00 O 190.32 to 100.62 10
189.68 189.38
2 kQ 1.9000 kQ 1.9032 to 1.9032 to 1.9062 to 1.9062 to
1.8968 1.8558 1.8933 1.8038
20 kQ 19.000 kQ 19.032 to 19,022 to 16.062 to 19.062 to
18.968 18.958 18.938 16.038
200 kQ 190.00 kQ 190.32 to 190.32 to 100.62 to 120,62 to
189.68 182.63 189.33 8033
2000 kQ 1900.0 kQ 1963.2 to 1906.0 to 1606.2 1o 19233 to
1896.8 1894.0 1393.8 13467
20 MQ 19.000 MQ 19.098 to [ T -
18.902 18.767
Table 4-7
FRONT PANEL DC CURRENT ACCURACY
. DISPLAY LIMITS o
Anibient Temp. Range | Ambient Te.np. hange
Range Current +18°C to +28°C 0"Cito 16°C, 125"C o 1507
 200uA 190.00 uA 190.41to 189.59 | 1906210 18938
2 mA 1.9000 mA 1.9041 to 1.8959 1908210 16933
20 mA 19.000 mA 19.041 to 18.959 19.062 10 10638
200 mA 190.00 mA 190.41 to 189.59 166.52 to 189.38 )
2000 mA 1900.0 mA DT 818

1904.1 to 1895.9

180€.2 io 18

REV A JAN 7980
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Calibration Procedure—DM 501A

Pertormance Check Procedure

Table 4-8

FRONT PANEL AC CURRENT ACCURACY

o B DISPLAY LIMITS B
Ambient Temp. Range Ambient Temp. Range
Range Current +18°C to +28°C 0°Cto +18°C, +28°C to 150°C
200 nA 180.00 pA 191.24 10 188.76 191.48 to 188.52
2 mA 1.9000 mA 1.9124 10 1.8876 4 1.9148 to 1.8852
20 mA 19.000 mA 19.124 10 18.876 19.148 to 18.852
2000 mA 190.00 A 191.24 to 188.76 191.48 to 188.52
2000 A 1900.0 mA 1912.4 to 1887.6 1914.8 to 1885.2
Table 4-9
TEMPERATURE LIMITS
SR - — e e - -
| DISPLAY LIMITS
! - ———— JE -
emperature Probe Calibrated To Instrument Any Probe
i o Ambient Temp. Range ) ~ Ambient Temp. Range
t18"Cto ¥28°C | 0°Clo +18°C [ 18 Cto +28°C 0°C to +18°C
+28°C to 150°C +28°C to t50°C
T it e ORI e S aams S ————hmeh S . S, Soatiiasat S =
627 C £0to 64 585to -655 58to 66 -56.5t0 675
125°C : 123 to 1127 f121.5t0 11285 12110 +129 +119.5t0 + 130.5
'00°C ! i 194 10 1200 192.5t0 2015 £ 192 to 1202 1190.5t0 12035
Table 4-10
REAR INTERFACE DC VOLTAGE ACCURACY
o o — RS e
DISPLAY LIMITS
Dc Calibration " Ambient Temp. Range Ambient Temp. Range
Range Voltage t18°C to 128°C 0°C to +18°C, +28°C to +50°C
Y 190.00 mV 190.13 to 189 87 190.24 to 189.76
oy ooy 1.9012 to 1.8988 1.9024 to 1.8976
. e e S AU - _ _
20V 19.000 V 19.012 to 18.988 19.024 to 18.976
QOQT/ 19000 V 190.12 to 189.88 190.24 to 189.76
000V T igconv 190.3 to 189.7 190.7 to 189.3

1000 Vv

4.8

19660V

=

©
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Tabie 4-11

REAR INTERFACE AC VOLTAGE ACCURACY

Nrcdinssy dan ot

Periormavc? Jheci byouina.

DISPLAY LIMITS -
Ac Caiiuration Ambient Temp. Range’ [ Ambiert iemp. Range
Range Voltage +18°C to +28°C 0°Clo 1 i8°C, +28"Civ 1 L0°C
40 Hz to 20 to 40 Hz, 40 Hz o 20 to 40 Hz,
10 kHz 10 10 20 kHz 10Kz | 10020 kHz
200 mV 190.00 mV 193.14 to 193.90to |  193.57 t» 194 52 to
186.86 186.10 185.43 185.48
2V 1.9000 V 1.9314 to 1.9390 to 1.9357 to 1.9452 to
1.8686 1.6610 1.8647 1.8548
20 V 19.000 V 19.314 to 19.390 to 10357 to 19,452 to
18.686 18.610 18543 18,540
200 mV 190.00 V 193.14 to 193.90 to 193.57 to 194.52 to
186.86 186.10 185,43 185.48
500 V 190.00 V 194.0 to 194.8 to 194810 | i959t0
186.0 1852 | 185 1 | 184 |
Table 4-12
REAR INTERFACE RESISTANCE ACCURACY
. _DSPLAY LIWMITS _
Ambient Temp. Range ! Larbicnt Temp. Rrrnge
Range Resistance +18°C to 128°C i 0°Cto i18°C, 1&8°C o +50°C
S - R - } - - .
HI LO 1 o)
o200 190.00 O 190.%4 10 190.64
18970 199,40
2 kO 1.9000 kQ 1.9032 to 1.9032 to 19052 to 9062 1o
{ 1.8968 1.8008 18935 1,095
20 kQ 19.000 kQ 19.03210 | 19.042to 13,062 {0 19062 to
18.968 | 18.963 18.933 18,628
200 kO 190.00 kQ 190.32 to 19632 1o | 19062 1o 1906210
189.68 189.63 18936 1553.38
2000 k(2 19000 kKQ 19032to | 1906.0to |  1906.2 to ; 19233 (0
1896.8 1894.0 18938 | 1876.7
20 MQ) 19.000 MQ 19.098 to 19.233 to
18.902 18.767 i
) ——— ll _

REV A JAN 1980
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Calibration Procedure—DM 501A
Performance Check Procedure

-

Table 4-13

REAR INTERFACE dBm ACCURACY
Calibration Frequency, 20 Hz to 20 kHz, 1-20 dB to —-15 dB

20 Hz to 10 kHz, —~15 dB to —-20 dB

___DISPLAY LIMITS

Ambient T&ﬁp. Range
4+18°C to 128°C

Ambient Temp.haﬁb?
0°C to +18°C, +28°C to

Calibration

Range Voltage

T Taoam 1 7746 mV
s 1 7746 mv
T we T ey
20 433 ey

I

o0 ey
20 o sy

~6tot.6

+18.4 to* 120.6

—-19.4to -20.6 20 Hz to 2 ktlz
-18.4 to --21.6 2 kHiz to 10 kiiz

19410 ~20.6 20 Hz 10 2 kHiz
~18.410 -21.6 2 kHz to 10 kHz

-6to 1.6

-1.2to +1.2

+18.8 to' -+21.2

-18.8to —21.2 20 Hz to 2 kHz
—17.8 to —22.2 2 kHz to 10 kHz

—18.8to —21.220 Hz to 2 kHz
—17.810 —22.2 2 kHz to 10 kHz

—1.21to0 +1.2

t19.4 to* +20.6

+18.8to" +21.2

“Wher a2 is displayed, the DM 501A overranges (flashing display) and iluminates only the upper segment of the 1in the most

signiticant digit.

Table 4-14

REAR INTERFACE dBV ACCURACY

Calibration Frequency, 20 Hz to 20 kHz, +20 d3 to —15 dB

20 Hz to 10 kHz, —15 dB to —20 dB

DISPLAY LIMITS
T

Ambient Temp. Ran’g?ev

Calibration AmbientWTéﬁb. Réngé
Voltage +18°C to +28°C 0°C to +18°C, +28°C to +50°
i 107;{\“/7 i:é'to t.6 " » -1.3to +1.3 - -
100 mv t19.4 to* +20.6 +18.7 to" +21.3
imy --19.4to -20.6 20 Hz to 2 kHiz —~18.8to —~21.2 20 Hz to 2 kHz
‘184 to --21.6 2 kHzto 10 kHz | -17.8 10 —22.2 2 kHz to 10 kHz
10 mV -194to 20620 Hzto 2 kliz -18.8 to —21.2 20 Hz to 2 kHz
- 184to 2162 kHzto 10 kHz | - 17.8to —-22.2 2 kHz to 10 kHz
100 mv -Bto +.6 -1.3to F1.3
e o U
1V $19.4 to® +20.6 —-18.7 to* +21.3
1L S Bt _

“When a 2 is disrlayed, the DM S01A overranges (flashing display) and iluminates the upper segment of the 1 in the most

sigrificant digit,

10

+50°C

C
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ADJUSTMENT PROCEDURE

Introduction

Use this Adjustment Procedure to restorethe DM 501A
to original performance requirements. This Adjustment
Procedure need not be performed unless the instrument
fails to meet the Performance Requirements of the
electrical characteristics listed in the Specification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily. if the instrument has undergone
repairs, the Adjustment Procedure is recommended.

Satisfactory completion of all adjustment steps in this
procedure ensures that the instrument will meet the
Performance Requirements.

Test Equipment Required

The test equipment (or equivalent) listed in Table 4-1is
required for adjustment of the DM 501A. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment. All test equipment is assumed to
be correctly calibrated and operating within spec-
tfications.

if other test equipment is substituted, calibration setup
may need to be altered to meet the requirements of the
equipment used.

Preparation

Access to the internal adjustments is achieved most
easily when the DM 501A is connected to the power
module with a flexible plug-in extender. Remove the left
side cover of the DM 501A to access the adjustments on
the main and attenuator boards, The electrical shield must
be removed to make temperature adjustments. See Fig.
8-3 in the Diagram section at the rear of this manual.

Remove the power module cabinet to make ad-
justments to the DM 501Ainside the power module. install
the DM 501A in the right side compartment of the power
module with its unused compartments on the left side.
Make adjustments al an ambient temperature between
21°C and 25°C (70°F and 77°F).

1. Check Power Supplies

a. Set the test voltmeter to the 20 V range.

b. Connectonelead of thevoltmetertothe + 15 V point
located on the Main board, and the other lead to the LOW
test point.

@

c. Check—forat 5 Vreading, 10 {ariween P40V
and +15.9 V).

I

d. Discornnect the voltmeter iead from the |15 V point
and reconnect this lead to the -12 V puind of thie Main
board.

e. Check—for a -12V readisg, 16°% (between
+11.28 V and 11272 V).

f. Disconnect the voltim teriead fron e -7 V point
and reconnect this lead to the {5V point on thie Main
board.

x

g. Check —fora t5 Vreading, t6% (brlween 14.70V
and -+5.30 V).

2. Adjust 2 Vic @ and 260 mVic 0
a. Press tiic VOULTS DC pusih button

b. Connect a shorting sivap from the LUV corsiector
to the VOLTLQ connector on the frovt oo of the
DM 501A.

c. Press thin 2 Vrange push biton switch.

d. Adjust 01405 (2 Vde @) for a DM SCOA display
reading of 4 .C000.

e. Press tho 200 mV range puch buiton.

f. Adjust—i311415 (200 miVde 8), lecate. oo the Main
board, foraDM 501Adisplay readivigof G040 1o Q.01

g. Remove the shortiing ctrap belween the L.OW and
VOLTS/Q front panel cornestors.

3. Adjust Dc Voltage Ranges

a. Select the range and required de calibration voilage
in the order lisied in Table 4-15.

NOTE

The adjustmant of the 2 Vdc range intera . is wili the
setting of the 200 mV range but not vice-versa,



Calibration Procedure—DM 501A
Adjustment Procedure

b Adiost the selected control for the required display.

c. Beturn the calibrator to a minimum voltage.

d. emove connections.

4. Ac;ust AC Converter and Attenuator
Compensation

a. Press the VOLTS AC function pash button.

h. Press the 2 Vrange puch button.

G Letthe ac voltage source frequency to 10 kHz with
an ontput of 0.1CC0 V rins.

o Tonnect the ac voltage source to the LOW connec-
tor e VOLTS/Q connector on the front panel.

e Nediast RISES (LO Vac) for a display reading of
0997 1002

f. Setthe sc calibrator for a voltage of 1.9000 V rms at
10 ktiz.

h. Interaction may occur in the adjustments of R1525
and MA37 Repeatstep 2, part b through part g, as needed.

i Adiust 20 Vac, 200 Vac, and 500 Vac ranges.

WARNING |

Use an tasulated shaft adjustment tool when ad-
justing capacitors C1114, C1128, and C1129. The
it potential s connected tothe maetal top ofthese
canacHtors.

J. Uhiing Table 4-16, set the range and the required ac
calibration vollage. Adjust the setected control for the
required display reading.

k. Setthe ac voltage calibrator to a minimum voltage.

412

I. Rernove coinnuclions.

5. Adjust dB®? and dB Gain
a. Press the YOI TS AC push button.

b. Check and note the position of the dBm/dBV
internal jJumper. Set the ac calibrator for 77.46 mV (dBm)
or 100.00 mV (dBV) at a frequency of 10 kHz.

c. Press the <3 function push button.

d. Pressthe 20 dB range push button.

e. Adjust R1535 (dB9) for a disptay reading of .1 to
2.

f. Settheac nalibrator for 774.6 mV (dBm) or 1.0000 V
(dBV).

g. Adjust R15:8 (dB Gain) for a Hashing display
positive reading with the upper segment of the 1 in the
most significant dijit followed by the numerals 0.0.

h. Sel the ac calibrator for 7.746 mV (dBm) or
10.00 mV (dBV)

i. Check for a flashing display negative reading with
the upper segmant of the 1 in the most significant digit
followed by the numerals 0.0.

j. The settings of R1535 (dRQ) and R1528 (dB Gain)
may need to b compromised for optimum operation
within the limits specified. Refer to Tables 4-4 or 4-5.

k. Remove the ac calibrator connections from the
DM 501A.

6. Adjust Hl Ohms and LO Ohms

a  Press the k0 function push button.

b, Press the 20 kQ range push button.

c. Set all other push buttons to the oul position.



A

d. Set the resistance standard for 19.000 kQ).

e. Connect

the

resistance siandard between the
VOLTS/Q) and LOW input connectors.

f. With the HI-LO push button in the out position,
adjust R1426 (HI Q) for a display reading of 18.994 to

19.006.

g. Press the HI-LO push button,

h. Adjust R1412 (LO Q) for a display reading of 18.994

to 19.006.

i. Remove the resistance standard connections from

the DM 501A.

7. Adjust TEMP @ and TEMP Set

a. Remove left side shield.

Car e auun HioCeudtn

HM BOA

Adjustment Procedure

b. Connect the temperature probe to the fiont panel

TEMP connector.

c. Press the TEMP?C fiinction pesh bution.

d. Place ihe temperature prcoe i 0.0°C {ice-bath)
environment. Alow encugh time fort' v dispiayreading to

stabilize.

e. Adjust 11731 (TEMP @) for a diepiay icwding ¢

000.2 to +-000.2.

f. Place t!.¢ tampaorature piote i a 100.0°C environ-

ment. Allow enough time for the

stabilize.

dispeay reading to

g. Adjust 111831 (TEMP Sat) for o display 12aiding of

99.7 to 100.3.

h. Interaction may occur in TM* ¢ and

CM Sel

adjustments. Bopeat slep 7 praris u throigh ¢, a2 needed.

Table 4-15

DC VOLTAGE RANGE ADJUSTME TS

wisplay Noading

[ RQG7 -1 ¢

P85 1000

Calibration Comp:isent
Range Voltage Adjust Localion
2V 1.9000 V R1505 (2 Vdc) IS
200 mVv 190.00 mV R1504 (200 mVdc) Mz;in 777777
o 20 \ 19.000 V R1104 (20 vdc) Attenuador
200V 190.00 v R1110 (200 Vdc) Attervator |
1000 V 1000.0 V R1114 (1000 vdc) Atter*.u;ztﬁorww mﬁL
Table 4-16
AC VOLTAGE RANGE ADJUSTMENTS
Calibration
Voltage at Compenent
Range 10 kHz Adjust Locaiion
20V 19.000 C1114 (20 Vac) Attertor o
o ;()O v B 190.00 C1128 (200 Vac) A“e«;{i ;fiogr“‘
500 V 500.00 C1129 (500 Vac) Attenuator |

@

Uisplay eading

15990 - 120610
8990 vl 1o
A99.50 - -500.50

4-13






MAINTENANCE

No. 311, can be obtained from FAG T 1HC. (17 Luaar

Recalibration

To ensure accurate measurements, check the calibra-
tion of this instrument after each 1000 hours of operation
or very six months if used infrequently. In addition,
replacement of components may necessitaterecalibration
of the affected circuits. Refer to the Adjustment Procedure
in the Calibration section,

Circuit Board Removal

To remove the circuit boards, remove the instrument
snap-in side covers and electrical shieldlocated under the
side covers. To remove the Main board, carefully unsolder
the connectionstothefront-panel connectors andremove
the four screws that secure the Main board to the plug-in
frame. Slide the Main board towards the rear of the
instrument to clear the push button switch shalts.

The Display board, which attaches to the Main board
through two connectors, can be removed with the Main
board or through the front-panel display window. The
display window is removed by pressing down on the two
plastic tabs which are accessed through the rectangular
holes at the top front of the plug-in frame.

The Attenuator board is removed by carefully un-
soldering the connections from the range switch assembly
and the wire strap located at the rear of the board.

Switch Removal

The range switch assembly can be removed by careful-
ly unsoldering the bottom connections from the Main
board. Pull the switch assembly up and out until the push
button switches clear the front panel.

The three switch assemblies comprising the function
switches are located on the front and back sides of the
Main board. Al three switch assemblies are removed by
carefully unsoldering the connections and pulling up and
out on each assembly to clear the push buttons from the
front panel.

Heat Sink and Regulator Integrated Circuit Removal
and Replacement

For heat sink removal, a special tool can be used to
spread the heat sink tabs, releasing the heat sinks from the
regulator integrated circuit. The special tool, assembiy

®

Hollow Road; Danbury, CT 06810). if this tool i~ not
available, a knife bladc or thin-binded 'ool zan be vsed to
spread the heal sink spring tabs. Usac™: 2 noltlospinigthe
tabs beyond thcir elastic limit.

Toremove theregulators, tinsoider theiireeleacsf, »m
each of the th.re regulator integrated circiis (1J1300,
U1335, and Ui1131), disconnecting themn froim e tiam
board. Reversa this prccecura to install the heal sink and
regulator integrated circuit.

Cleaning Insti;iclions

This instritnent should be deaned as ollen o
operating conditions 1equi 2. Accumuiaiion f ditt on
components acts as an insulating hiaiice: and provents
efficient heat <issipation thai con cause overbealiig a4
component bicakdown.

s
§ CAUTION E
S NP
Avoidthe uss of chemical cleaning agenis that righil
leave a filnt or damaqge the plastic material csed dn
this instrurnr-ent. Use a nornr rosiciae iype of Cieanes,
prelerably, isopropyl alcohol wr tetolly denaled
ethyl alcohu! 3efore using any oithor lype oi cleaner,
consult you: Tektronix Servic2 Conler eriepresa2ihi-
tative.

Exterior

Loose dust accumulated on the fiont ane! ron be
removed with a soft cloth ¢i a small brush, Dt that
remains can be removed with asoftclolhidampenedwitha
mild detergent and water solution. Abwasive cleaners
should not be used.

Interior

WARNING a
e e

To avoidelecirical shock, disconnect theinsiiunent
testleads fromni the circuit under test anid turn gl e
power modtule belore removing (he insiiurnent.

Dust in the interior of the inciruineni shorsd e
removed occasionally due to its electii al conduclivilty
under high humidity conditions. The best way to clennthe
interior is to blow off the accumlated dust withy dry, low

51



Maintenance—DM 501A

pressure air, then use a soft brush. If further cleaning is
required, usa amild detergentand water solution, Hlushing
veutl with clean water.

VAVEV AV SV W AV SV VN

)

Y CAUTION t

Ymrimrm S
Variahle capacitors C1114, C1128, and C1129
should nel be cleaned, as their electrical perfor-
marices wiil be degraded. If the Altenuator board
reguires washing, remove C1114, C1128, and C1129
by carefoily ansoldering the appropriale connec-
trors.

=

If the push butlon swilches are washed, all switches
shiottd e in the out position; otherwise, there is a
pocibdtity of switch matfunction.

PDryineg can be accomplished with dry, low-pressure air
nr by placing in an oven at 407 Cto 60° C for approximately
PR
forr tours

Atter making minor board repairs, cleaning is best
accumpliched by carefully flaking or chipping the solder
flove frern the repaired arca,

Isopropyl alcohol can be used to clean major repairsto
the clrcuit board; however, flushthe bhoard well with clean,
ispropyl atechol. Make certain that resin or dirtis carefully
removed fromnm board areas of high irmpedance circuitry.

Obtaining Replacement Parts

Most electrical and mechanical parts can be obtained
through your local Tektronix Field Office or represen-
talvve, However, yon should be able lo obtain many of the
standtard clectronic components from alocal commercial
source in your area. Before you purchase or order a part
from nsource other than Tektronix, 'nc., please check the
Replaceabile Eflectrical Parts list for the proper value,
rating, tolerance, and description.

Ordering Parts

When ordering replacement parts from Tektronix, Inc,,
it is impnortant that all of the following information be
inclurted to ensure receiving the proper parts.

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

2 nstrument serial number.

5.2

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

4. Tektronix pdrt number.

Troubleshooting Aids

Troubleshooting Charts. As an aid in locating problem
areas, troubleshocoting charts are provided for the
DM 501A. They are located in the Diagram section in the
rear of this manual

Static-Sensitive Components
(e
; CAUTION

Static discharge can damage any semiconductor
component in this instrument.

This instrument contains electrical components that
are susceptible to damage from static discharge. See
Table 5-1 for relative susceptibility of various classes of
semiconductors. Static voltages of 1 kV to 30 kV are
common in unprotected environments.

Observe the fullowing precautions to avoid damage:

1. Minimize hundling of static-sensitive components.

2. Transport «nd store static-sensitive components or
assemblies in their original containers, ona metalrail,
or on conductive foam. Label any package that
contains slatic-sensitive assemblies or components.

3. Discharge th:: static voltage from your body by
wearing a wiist strap while handling these com-
ponents. Suorvicing static-sensitive assemblies or
components should be performed only at a static-free
work station by qualified service personnel.

4. Nothing capadle of generating or holding a static
charge should be allowed on the work station surface.

5 Keep the romponent leads shorted together

whenever pousible.
6. Pick up comyponents by the body, never by the leads.

7. Do not slide the components over any surface.



8 Avoid handling components in areas that have a floor
or work surface covering capable of generating a
static charge.

9. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick type
desoldering tools.

Test Equipment

Before using any test equipment to make mea-
surements on static-sensitive components or assemblies,
be certain that any voltage or current supplied by the test
equipment does not exceed the limits of the component to
be tested.

Table 5-1

RELATIVE SUSCEPTIBILITY TO
STATIC DISCHARGE DAMAGE

Relative
Suscentibility

Semiconductor Classes e :'eve,‘f‘:,_,-,
MOS or CMQOS microcircuits or
discretes, or linear microciruciis
with MOS inputs (Most Sensiiive) 1
ECL 2
Schottky signal diodes 3
Schottky TTL ! 4
High-frequency bipolar transistars 5
JFETs 6
Linear microciicuits 7
Low-power Schottey TTL 8
TTL {(Least Seasitive! 9
*Voltage equivalent for levels:
1 =100 to 500 V 4 =590V 7 = 4390to 'uG0 V(esl.)
2 = 2001to 500 Vv 5 =400 to 600 V 8= 900 V
3=250V 6 = 600to 800V 9= 1200 V

(Voltage dischaigoedfrom a 100 pf caprciter vhi .ol o resistaonice
of 100 ohms.)

&)
w
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OPTIONS

The standard instrument incorporates the temperature measuring capability using a y LI RONIX
P6601 probe or other suitable sensing device.

An Option 2 instrument deletes the temperature measurement function, PGE31T teriparature piobe,
and all internal circuits associated with this function.

Information concerning an Option 2 instrument can be found on schematic diagraiis T andd, inihe
Replaceable Electrical Parts list, and in the Calibration section of this manual. The factcry wili hardwire
the deleted switch positions as shown on the diagrams. Information concerning the TEK { RONIX {6001
Temperature Probe can be found in the instruction manual for that accesscory.






Section 7—DM 501A

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. i1 is therefore impor-
tant, when ardering parts, to include the following information in
your order: Part number, instrument type or number, serial
number, and modification nuimber if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, inc. Field Office or represen-
tative will contact you concerning any change in part number.

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

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies arelisted in numerical order.
Whenthe complete component number of a partis known, this list
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mir. Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assembilies,
subassemblies and parts. Examples of this numbering method
and typical expansions are illustrated by the following:

Example a. component number
P e
A23R1234 A23 R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number

A23A2R1234 A23 A2 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number wiil appear on tiie diagrams aind
circuit board ittustrations. Each diagram and ciicuit board
ilustration is clearty marked with the assembly number.
Assembly numbers are also marked on the inechaticat exploded
views located in the Mechanical Paris List. The component
numbes is obtained by adding the assemit:!y nuiber prefix tothe
circuit number

The Elecirical Parts List is divided aindg aranged by
assemblies in numerical s2rquoence (e.g., assembly A wil als
subassemblies and parts, rrecodes assenbiy A wilh ifs sub-
assemblies and ports).

Chassis-mounted parts have no essembly numibor prefix
and are located at the end of the Eiectrical Paris List.

TEKTRON!IX PART NO. (column twg ¢! the
Electrica! Parts List)

tndicates paii number to be used vhen croeany replace:
ment part from 7T ektronix.

SERIAL/MOCEL NO. [coluinns threg and four
of {iie Electrical Pa:ls List}

Column thre2 (3) indicates the serial number at which the
part was first used. Column four {4} indicates thoseniaihu..herat
which the part was removed. Mo se.ial nuaiher critered indicates
part is good for &il serial numbers

NAME & DESCRIPTION (colwma five uf e
Liectrical Parts § is1)

In the Parts List, an tern Name is separated frui the
description by a colon (0}, Because of space limilaticns, £i il
Name may sometimes appear as incomplete Vo funies Hem

Name identification, the U.S Federal Caialoging Handbook HE-1
can be utilized whiere possii, e.

MFR. CODE {columri six of the Eleci:iial Paris
List)

Indicates the code numb.ar of the actial iaulaciu o of the
part. (Code to name and adriress ctoss refeionce can be {Cund
immediately after this page.)

MFR. PART NUMBER (column seve: ¢i the
Electrical Parts List)

Indicates actual manufacturers part number.

7-1
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M. Code

CROSS INDEX—MFR.

Manufacturer

Address

CODE NUMBER TO MANUFACTURER

City, State, Zip

5301713
BIBDIN
ou77Y
(920200
008571
01121
Qa2
14443

14752
197396
19047
21317
22526
24546

27014
SUlnTY

50527

508458
544073
55210
59630
56089

Jrann

72982
7318
80ONY
911291

~d
e

LEMO SA ELEKTROTECHNIQUE
MATSUSHITA ELECTRIC

AMP, TNC.

NORTHERN ENC. LABS,
SANGAMO ELECTRIC CO., S.

INC.

ATLEH-BRADLEY COMPANY
AVY CHRAMLICS, DIVISION OF AVX CORP.
ITE SEMICONOUCTORS

RLECTRO CUBE INC.

TLLINOTS TODL WORKS, INC, PAKTRON DIV,

CADDOCK ELECTRONICS INC.
ELECTRONLIC APPLICATIONS COMUPANY

BERG ELECTRONTICS

, INC.

CORNING GLASS WORKS, ELECTRONIC
CoMPONENTS DIVISION

RATIONAL SEMICONDUCTOR CORP.
MIDWEST COMPONENTS INC.

HMOMSANTO CO., &

PRODUCTS

VIECTRONTC CONCEPTS,

LECTRONIC SPECIAL

INC.

MATSUSHITA ELECTRIC, COKP. UF AMERICA
CETTIGC ENG, AND MFG. COMPANY
RECUTICON/AMERICA/CORP,

SPRAGUE ELECTRIC €O.

FUSSMAN MEG., DIVISION OF MOGRAW-

EDISON CO.

FRTE TECHNOLOGICAL PRODUCTS,
KMAN INSTRUMENTS, INC., HELIPOT DIV.

TRONTX, INC.

INC.

MALLORY CAPACITOR CO., DIV. OF

P. R. MALLORY AND CO.,

INC.

RADTO MATERTALS COMPANY, D1V. OF P.R.
HALLORY AND COMPANY, INC.
DalE ELECTRONTICS, 1INC.

CAROLINA DIV,

RTE DE LAUSANNE MORGES
200 PARK AVENUE, S4TH FlOGK
P O BOX 3608

357 BELIOT

P 0 BOX 128

1201 2ND STREET SOUTH

P O BOX 867, 19Tl AVE. ity
3301 ELECTRONICS WAY

P 0 BOX 3049

1710 S. DEL MAR AVE.

900 FOLLIN LANE, SE

3127 CHICAGO AVENUE

2213 EDWARDS AVENUE

YOUK EXPRESSWAY

550 HIGH STREET

2900 SEMICONDUCTOR DR.
P. 0. BOX 787

1981 PORT CITY BLVD.

3400 HILLVIEW AVENUE
526 INDUSTRTIAL WAY WES!
I PANASONIC WAY

PO BOX 8%, OFF RODUTE 45
6435 N PROESEL AVENUE

2936 W. UNIVERSITY ST.
644 W. 12TH ST.

2500 HARBOR BLVD.

P O BOX 500

3029 E. WASHINGTON STRRT
P. 0. BOX 372

4242 W BRYN MAWR
P. 0. BOX 609

SWITZERLAND
NEW YORK, NY 10017
HARRISBURG, PA 17105
BURLINGTON, WISCONSIN 59105
PICKENS, SC 29671
MILWAUKEE, WI 53204

MYRTLE BEACH, SC 29577

WEST PALM BEACH, FL 313402
SAN GABRIEL, CA 91776
VIENNA, VA 22180
RIVERSIDE, CA 92507

SOUTH EL MONTE, Ca 91733
NEW CUMBERLAND, Pa 17070

BRADFORD, PA 16701
SANTA CLARA, CA 95051

MUSKEGON, MI 49443

PALO ALTO, CA 94304
EATONTOWN, NJ 07724
SECAUCUS, NJ 07094
SPRING MILLS, PA 16875
CHICAGO, 1L 60645
NORTH ADAMS, MA 01247

ST. LOULS, MO 63107
ERIE, PA 16512

FULLERTON, CA 92634
BEAVERTON, OR 97077
INDLANAPOLLS, IN 46206

CHICAGO, IL 60646
COLUMBUS, NE 68601

REV A, JAN 1980
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Replaceable Electrical Parts—DM 501A

Tektronix  Serial/Model No. '
Component No. Part No. Name & Description
A0 670-6136-00 CKT BOARD ASSY:MAIN
A0 670-6178-00 CKT BOARD ASSY:MAIN
—————————— (OPTION 2 ONLY)
Al2 670-6139-00 CKT BOARD ASSY:SWLTCH
Al4 670-6138-00 CKT BOARD ASSY:ATTENUATOR
A6 670-6137-00 CKT BOARD ASSY:DISPLAY
ALO e o CKT BOARD ASSY:MATN
Al0C1325 290-0804-00 CAP.,FXD,ELGTLT: LOUF,+50-i0%, 25V
A10C1326 290-0804-00 CAP. ,FXD,ELCTLT: 1OUF,+50--10%, 25V
Al0C1328 290-0844-00 CAP.,FXD,ELCTLT: 100UF,-:0+75%,35 WVDC
AlDC1422 290-0845-00 CAP.,FXD,ELCTLT: 330UF, 106+50%,25 WVDC
A1DCL1423 281-0788-00 CAP.,FXD,CER DI:470PF,10%, 100V
ALOC1424 281-0775-00 CAP. ,FXD,CER D1:0.1UF,20%,°0V
ALOC143] 290-0804-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,25V
AIGCI4T32 290-0844-00 CAP.,FXD,ELCTLT: 100UF,-10+75%,35 WVDC
ALOC1433 281-0772-00 CAP.,FXD,CER DI:0.00470F,10%, 100V
A10C1435 281-0826-00 CAP.,FXD,CER DI1:2200PF,5%,100V
A1OCL505 285-0809-00 CAP. ,FXD,PLSTC:1UF,10%, 50V
A10C1508 283-0623-00 CAP.,FXD,MICA D:1200PF,1%,100V
A10C1517 281-0773-00 CAP.,FXD,CER DL:0.01UF,10%,100V
Al0Ci521 290-0534-00 CAP. ,FXD,ELCTLT: lUF,20%, 35V
A10C1534 281-0812-00 CAP.,FXD,CER DTU:100Q0PF,i0%, 100V
A10C1539 290-0290-00 CAP. ,FXD,ELCTLT: 1OUF,20%,25V
A10C160] 290-0527-00 CAP. ,FXD,ELCTLT: 15UF,20%, 20V
A10C1603 290-0536-00 CAP. ,FXD,ELCTLT: 100F,20%,25V
AlOC1605 290-0776-00 CAP. ,FXD,ELCTLT:22UF,+50~10%, 10V
Al0C1611 285-1119-00 CAP. ,FXD,PLSTC:0.082UF, 0%, 200V
A10C1834 281-0786-00 CAP.,FX),CER DIL:150PF,10%, 100V
—————————— (REMOVE FOR OPTION 2)
ALOCR1422 152-0585-00 SEMICOND DEVICE:SILICON,BRIDGE, 200V, 1A
AIOCR}I424 152-0066-00 SEMICOND DEVICE:SLILICON, 40OV, 750MA
Al0CR1426 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA
AlOCR1516 153-0057-00 SEMICOND DVC,SE:SILLCON,40 PIV,200MA,%EL
AlOCR1518 153-0057-00 SEMICOND DVC,SE:SILICON,40 PIV,200MA,SEL
A10CR1605 152-0141-02 SEMICOND DEVICE:SILICON, 10V, 50NA
A1OCR1607 152-0141-02 SEMICOND DEVICE:SILICON, 30DV, S50NA
AIOCR1624 152-0488-00 SEMICOND DEVTCE:SILTCON, 200V, 1500MA
AlOCR1631 152-0246~00 SEMICOND DEVICE:SILICON,40V,200MA
A1OCR1632 152-0246-00 SEMICOND DEVICE:SILICON,40V,200MA
A10CR1711 152-0141-02 SEMICOND DEVICE:SILICON, 10V,50NA
AlOCR1934 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA
—————————— (REMOVE FOR OPTION 2)
ALOCR1935 152-0141-02 SEMICOND DEVICE:STLICON,30V,50NA
s e (REMOVE FOR OPTION 2)
AlOF1626 159-0021-00 FUSE ,CARTRIDGE : 3AG, 2A, 250V, FAST-BLOW
A10J1435 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK
A10J1901 131-2371-00 CONN,RCPT,ELEC:CKT BD,8 CONT,FEMALE
A10J1902 136-0632-00 SOCKET,PLUG-IN:8 PIN,FEMALE
A10K1408 148-0126-00 RELAY REED:5 VDC,400 OHM COLL
A10K1505 148-0126-00 RELAY REED:5 VDC,400 OHM COIL
Al0K1528 148-0126-00 RELAY REED:5 VDC,400 OIM (il
AlOP1435 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,0N 0.1 CTRS
A1DQl415 151-0232-00 TRANSTSTOR:STLTCON, NPN, DUAT,
ALOQL435 151-0341-00 TRANSISTOR:SILICON,NPN
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Code M Part Niwnber

8OO
80011

DYy
BuGn9g
80006

55680
535AR0
54473
S5H6R0
72982

72982
5976R0N
544073
12912
04202
56289

00853
712982
56189
2%
567719
50251

G000
QGSGL
19316
PRV

ROCNHO

Yaa33
14433
30001
80009
BOOOY
RipItEOR]

80009
80009
80009
80009
8006Y

30009

71460
cn7749
22774

a0

GGIg

21304
21310
23317
21526
80009
BOOUY

6709 6136-00
AT AT 78-00

6206179 00
6/U-61138-00
(71-6137-00

25H1LATO--T
25ULATO-T
ECT-A35VI00L
25U1A330
BUOTLSAALWIRATIK

EN0RC VARZSUTOAM
290 A G-T

FCL AT Sl
30UHIE AR TZK
GCi01Cc222)
LPOOAYALUSK

DidiFl22v0
BNOAAL RO IK
| i 3nHAL
RO39GIAADK T RIU2ZK
AN

Vo MG TOF,

T IuhEI 25T
ECa-ALIOV22L
PORANCH2TK

O LPAN TS IK

152-0585-00

LGGOTO
LOAOTA
133-00%7-00
153-0057- 00
192-0141-02
152-0141-02

192-0488--00
192-0246-00
152-0246-00
157-G141-72
I52-0iht 12

152-0141-02

AGC 2
530153-2
65001-n02
1~-380949-F

REY -5

BEF 5

o -

AR T VR BN Yo%
151-0212-00
ARSI

7-3



Replaceable Electrical Parts—DM 501A

Tektionix

Comnonent No. Part No.

ALNN1525
ATNGYT Y

AT09120Y
ATORIADS
ATORIA0

ATORIAOE
AlUMIALY
ATORYATS
ATURLALG
ATORIA2Y
ALORTA 2

A10R!IL39
ALORISOL
ALDRISGY
AlDKR!IS0T
ATOHT S0
AYORESHY

Albprong
AYORISH?
AIORTSGR
AYOR]SOY
ATNRISYE
AT

ALORIDLA
ATORYISYS
AlDRINTA
ALORLSZS
AIORISZ6
AlOR1527

AINR1S28
ATORISTI
AlNRESTY?
AIORIS3]
AITORES3S
ALDKIS A

AIORISY7
AIOR15138
ALORIS39
AlURIA0L
AlORI6GZ
ALORIGDS

EIDRTALY
AYORIGLS

ATORIGIARA

AlDRIG6Y4

AIORIOTE

AIIR1G37

AlORI638

AIORTA3Y

ATORYITII
AlGRIT713

Serial/Mocel No.
Eff Dscont

Name & Description

Mfr

Code Mfr Part Number

151-1096-00
151-0232-00
151-0188-00
313~-1557-00
315-0331-00

321-0364-00
J11-1564-00
311155700
121160104
115-0222-00
3111-1955%9-00

321-03u6-00
321-0364-00
3zl 0199-00
115-001-00
311156400
11-1943-00

321-0292-07
315-0473-00
321-0385-07
315047200
107-0163-00
321-0200-00

1-0376-00
1-1620-07
321-0389-07
311-1556-00
321-0450-00
321-0135-00

32
32

3i1-19564-00
321-1720-00
321-0807-00
315-01364-00
311-1556-00
321-0343-00

311-1564-00
321-1289-07
321-0763-07
321-0382-07
115-0623-00
315-0752-00

304-0564--00
321-01382-00
307-0400-00
321-0318-00

321-0356-00

315-0152-00

321-0895-07
321-0754-07

TRANSISTOR: SILICON, JFE, N~CHANNEL
TRANSISTOR:STLICON,NPHN, DUAL
(REMOVE FOR OPTION 2)
TRANSTISTOR:STLICON, PNP

RES

RES.

RES .
RES,
RES.
RES .,
RES.
RES.

RES.
RES.
RES.
RES.
RES,
RES.

RES.
RES.
RES.
RES.
RES.
RES .

RES.
RES.
RES.
RES.
RES.
RES .

RES.
RES,
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES .

. VAR, NONWIR: 25K OHM, 207 1. 50
,FXD,CMPSN: 330 OHM,5%,0. 254

JFXD,FTIM: 604K OUM, 1%,6.125W
JVAR, NONWIR:TRMR, 500 O (1. 5W
JVAR NONWIR: 25K OHM,20% 0. 50W
JESD, FILM:S8.59K OIM,0.1%,7.125W
LEXD, CMPSN:2. 2K OHM, 5%, 1. 25W
JVAR,NONWIR: 10K OHM,20% 7). S0W

JFXD,FILM:49.9K OUM, 1%, 0. 125W
JFXD,FILM:60.4K OHM, 17, 0. 125W
JFXD, FTEM: L. 15K OHM, 1%, 0.1 25%

JEXD, CMPSN: 100 ONM, 5%, 0. 2%
,VAR,NONWIR:TRMR, 580 OU™ i, 5W
LVAR,NONWIR: LOK OHM,10%,0.50W

JEXD,FILM: IO, 7K ONM, 0. 3%, 0. 125W
JEXD, CMPSN:GTK OUM, 5%, 1.2 W
JFXD,FILM: LOOK OHM,0.1%,0 . 125W
LFXD, CMPSN:4. 7K OHM, 5%, .54
JFXD,CMPSN:2.7 OUM, 5% 1. 750
JEXD FILM: L, 18K OHM, 1% 4.1 25W

JFXD,FTLM:BO 6K OHM, 1%, 11, 125W
JEXD,FILM:10.93K OUM, 0. 1% ,0.125W
LFXD,FILM: 100K OHM,0.1%,0.125W
LVAR,NONWIR: 50K OHM,20% 0.50W
JFKD,FILM:475K OHM, 1Z,0. 1. 50
JFXD,FILM:249 OHM,1%,0.170 W

JVAR,NONWIR: TRMK, 500 O/, 0, 5W
JFXD,FILM:3.24M OHM,1%,0.125W
JFXD,FILM: 900K OHM, 1%,0. 1250
JFXD, CMPSN: 360K DM, 5%, . 25W
,VAR,NONWIR: 50K O0M,20% 11 50W
JEXD,FILM:36.5K OHM, 1%, 0 125W

,VAR, NONWIR: TRME, 500 01,9, 54
JFXD,FILM:10. 1K O4M,0.1%,0.125W
JEXD, FILM:1.12K OHM,D.1%,0.125W
JFXD,FILM:93.1K OHM,0. 1%, 0.125W
JFXD, CMPSN: 62K OHM, 5% ,41.75W
LFXD, CMPSN:7.5K OHM,5%,0.25W

,FXD,CMPSN: 560K OHM,10%, 14
JFXD,FILM:93, 1K OHM, 1%,0.125W
JFXD,FILM:10 OHM,0.1%

JFXD FILM:20K OHM, 1Z,0.175W

(REMOVE FOR OPTION 7)

RES

LLEXD,FILM:49.9K OHM, 1% 0 125W

(REMOVE FOR OPTION ?)

RES

. FXD,CMPSH:1.5K OHM,5%,0. 254

(REMOVE FOR OPTION 2)

RES

. FXD,FILM:S. 11K DHM,1%,0.125W

(REMOVE FOR OPTION 2)

RES

., FXD,FILM:6.19K OHM,1%,0 125W

(REMOVE FOR OPTION 2)

RES
RES

. ,FXD,FILM:90 OHM,0.1%,0.125W
. FXD,FILM:900 OUM,0.1%,0.125W

80009
80009

80009
731138
01121

91637
731138
73138
91637
01121
73138

91637
91637
91637
01121
73118
731138

24546
01121
916137
01121
01121
916137

31637
24546
91637
731138
91637
91637

73138
01121
91637
01121
73138
91637

73138
31637
91637
24546
0ri21
01121

01121
91637
80009
31637

916137

olL121

91637

91637

91637
91637

151-1004-00
151-02132-00

151-0188-00
91A RI4LK
CB3315

MFF]816GHO40TF
914 RSO0

914 RZ4K
MFF1816D585918
CB2225
91A-10001M

MFFLB8i6G49901F
MFFLB16G60401F
MFF1816G11500F
CB1O19

914 R500

MODEL 68W

NESSELI1828
CB4T735
MFF1816C100028
CB4T25

CB27G5
MFF1B8L16GTIBONF

MFF1816G80601F
NESSE 10.93KB
MFF]816C100028
914 RSOK
MFF1816G47502F
MFFI816G249R0OF

91A R500
CCR244FY
HFF1104F90002F
C83645

91A RS0OK
MFFLB16G36501F

91A R9N0
MFF1816Cl0I01B
MFF1816C112008
NES5E93128
CB6215

CB7525

GBS641
MEF1816G93101F
307-0400-00
MFF1816G20001F

MFF1B1£C49901F

CB1525

MFF1816G51100F

MFF1816C61900F

MFF1816C30R00B
MFF1816C900ROB
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Replaceable Electrical Parts—DM 501A

Tektronix  Serial/Mode! No. Mfr

Component No. Part No. Name & Description Cosie Mir Part Number

AlOR1731 311-1560-00 RES.,VAR,NONWIR:5K OHM,20%,0.50W 73138  SIA R3K
—————————— (REMOVE FOR OPTION 2)

AIOR1733 321-0983-00 RES.,FXD,FILM:4.5M OHM,1%,0.125V 91637  (M1iIN?16G45N03F
—————————— (REMOVE FOR OPTION 2)

AIOR1735 315-0104-00 RES.,FXD,CMPSN: 100K Olif,5%,0.254 0vi21  CBluas
—————————— (REMOVE FOR OPTION 2)

AlOR1801 315-0512-00 RES.,FXD,CMPSN:5.1K OIM,5%,0.2%W 61121 C€B5125

AlOR1803 315-0512-00 RES. ,FXD,CMPSN:5. 1K OHM,5%,0.25W 0t121  ©8n125

A1OR1805 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CRIOLS

AlOR1831 311-1552-00 RES. ,VAR,NONWIR: 500K OiM,20%,0.50W 11138 91-74-0
—————————— (REMOVE FOR OPTION 2)

A10R1832 321-1516-01 RES. ,FXD,FILM:2.34 OHM,N.%%,0.125W 91637 e RBG23403D
—————————— (REMOVE FOR OPTION 2)

A1DRIR36 321-0385-00 RES.,FXD,FILM: 100K OHM,1%,0.125VW Gi63, Wi BI0G1U0U2F
—————————— (REMOVE FOR OPTION 2)

ALOR190] 315-0270-00 RES. ,FXD,CMPSN:27 OHM,57,0.25W 0Y1725 Cuvion

A1OR1902 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W Griol cpzing

ATOR1I903 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CR270%

A1OR1904 315-0270-00 RES. ,FXD,CMPSN:27 ORM,5%,0.25W 0121 CB2JUS

A10R1906 315-0270-00 RES. ,FXD,CMPSN:27 OHM,5%,0.25W 01121 ©R2IUS

Al10R1907 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 61121 CR2705

A10R1908 315-0270-00 RES. ,FXD,CMPSN:27 OHM,5%,0,25W 01121 CB2705

A1OR1909 315~0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 0li2l CBinss
—————————— (REMOVE FOR OPTION 2)

A10R1931 315-0334-00 RES.,FXD,CMPSN: 330K OHM,5%,0.25W 01121 CB3Y3AS
——————————— (REMOVE FOR OPTION 2)

AlOR1932 321-0256-00 RES. ,FXD,FLLM:4.53K OmM,1%,0.125W 91637 MFFi816GA5300F
—————————— (REMOVE FOR OPTION 2)

Al0R1933 315-0393-00 RES. ,FXD,CMPSN: 39K OHM,S%,0.25W ¢i121 CB393S
—————————— (REMOVE FOR OPTION 2)

AlOR1934 321-0251-00 RES.,FXD,FILM:4.02K OHM,1%,0.12%W VA7 HES 1 i HGAU200F
---------- (REMOVE FOR OPTION 2)

A10R1935 321-0193-00 RES. ,FXD,FILM: 1K OHM,1%,0.125W Q1637 MFFIBLG6GIGGOGF
—————————— (REMOVE FOR OPTION 2)

ALOR1936 315-0101-00 RES.,FXD,CMPSN:100 OHM,S5%,0.25W Giicl CBI101S
—————————— (REMOVE FOR OPTION 2)

Al10R1937 315-0273-00 RES.,FXD,CMPSN: 27K OHM,5%,N.25W 0li21 vz

A1ORT1525 308-0817-00 RES. ,FXD,WW: 1K OHM,5%,0.175W 21637  REIA-I44

AIORT1633 307-0645-00 RES.,THERMAL:SK OIM,40% LOIH7  1e0ene2ul

A1051 260-1974-00 SWITCH,PUSH:4 BUTTON,4 TOLE NO/T¢MP RO0GY 260 1974 GO
—————————— (OPTION 2 ONLY)

Alosl 260-1972-00 SWITCH,PUSH:5 BUTTON,4 POLE,FUNCTION 80069  250-1972-00
—————————— (STANDARD ONLY)

Al0S2 260-1971-00 SWITCH,PUSH:6 BUTTON,6 POLE, RANGE 8000Y  260-19/1-00

A10S3 260-1973-00 SWITCH,PUSH:2 BUTTON,2 POLE,DB/II-LO 0009  270-1973-00

Al10S4 260-1953-01 SWITCH,PUSH:1 BUTTON,4 POLE, INPUT 80009 260-1953-01

Al10T1301 120-1243-00 XFMR,PWR,STU: BN0G9  120-1243-00

A10TP1608 214-0579-00 TERM,TEST POINT:BRS CD PL g009 214 -0579-00

AIOTPL61S 214-0579-00 TERM,TEST POINT:BRS CD L 87059  214-0579-00

AIOTP1631 214-0579-00 TERM,TEST POINT:BRS CD PL £O009  214-0579-00

A10U1325 156-0312-00 MICROCIRCUIT,LT:VOLTAGE REGULATOR, 15V, 1A 27014 1MV 0T-15

ALOUL335 156-0872-00 MICROCIRCULT,LI:VOLTAGE REGULATOR B800VY  i36-0872-00

Al0U1429 156-1259-00 MICROCIRCULT,LI:RMS/DC CONVERTER 80069  156-1259-1)

AlDU1431 156-0277-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR BOONG 156 U277 -l

Al10U1515 156-1134-00 MICROCTRCUIT,LT:0PERATIONAL AMPLIFLER BONNY 156 1134-00

A10U1538 156-0067-00 MICROCIRCUIT,LT:OPERATIONAL AMPLIFIER BENHO 156 DOHT-00

A10U1539 156-1156~00 ROO09  156-1156-00

REV A, JAN 1980
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Replaceable Electrical Parts—DM 501A

Tektronix  Serial/Mode!l No. Mir
Comparent No. Part No. Eft Dscont Name & Description Code Mfr Part Number
ALO11601 156-1306-00 MICROCIRCUIT,LI:4.5 DIGLIT A/l' CONVERTER 80009 156-1306-00
ALOUL603 156-1305-00 MICROCIRCUIT,LI:4.5 DIGIT A/' CONVERTER 80009 156-1305-00
Aloulyol 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CURRENT 80009 156-1245-00
A1OU1703 156-0793-00 MTCROCIRCUIT,DI:DUAL 4-INP 'NiN! GATE 80009 156-0793-00
AlQU1705 156-0524-00 MICROCIRCUIT,DI:BEX INVERTEXR W/OPEN COL 80009 156-0524-00
ALOUL /07 156-07%3-00 MICROCIRCUIT,DI:DUAL 4-INP NiN© GATE 80009  156-0793-00
AlOUT737 156-0854-00 MICROCLRCUIT,LI:0OPERATIONAL &MVLIFIER 80009  156-0854-00
—emmm e (REMOVE FOR OPTION 2)
A1OU1805 156-0886-00 MICROCIRCUIT,DI:BCD TO 7 SEGMENT DCDR 80009 156-0886-00
ALOVR1415 152-0508-00 SEMICOND DEVICE:ZENER,0.4W,! 7.0V, 5% 80009 152-0508-00
ATOVRI512 152-0317-00 SEMICOND DEVICE:ZENER,0.25W,% .7V, 5% 80009 152-0317-00
ALOVRIST? 152-0727-00 SEMICOND DEVICE:ZENER,ST,6.3V,7%,0.4W 80009 152-0727-00
AIOVRIGTH 152-0486-00 SEMICOND DEVICE:ZENER,0.25W,*. V,5% 80009  152-0486-00
——————————— (REMOVE FOR OPTION 2)
AJOWT 20 131-05/6-00 LINK,TERM.CONNE:0.086 DIA X ».:75 INCH L 55210 L-2007-1
AlOY 14725 158-0135-00 XTAL UNIT,QTZ:163.84 KHZ,0.0% I'AR 00815 NEI45D
A2 s mem e CKT BNARD ASSY:SWITCH
Al2viinle 152-0141-02 SEMICOND DEVICE:SILTCON, 30V, "(HA 80009 152-0141-02
L CKT BOARD ASSY:ATTENUATOR Bfiakn
AL4CLI00 285-1077-00 CAP.,FXD,PLSTC:0.100F,20%,60nV 14752 230BIFL04
AL4CYI08 283-1317-00 CAP. ,FXN,CER DI:1PF,+/-0.1PF 500V 72982 861-518-COK0O1098
ALLCI100 283-0317-00 CAP.,FXD,CER DI;1PF,+/-0.1P¥ 500V 72982 861-518-COKO1098
ALGCITID 283-0431-00 CAP.,FXD,CER D1:28PF,1%,1000v 91418 CNOZ280F1021R0
Al4citz 283-0604-00 CAP. ,FXD,MICA D:304PF,2%,300V 00853  DI153F3040G0
AlGCII LA 281-0105-00 CAP.,VAR,GL DIE:0.8-8.5PF, 7"V 72982 562-013
ALLULL20 283-0434-00 CAP.,FXD,CER D1:26,5 PF¥,2%,:000V 91418 OBD
AlGCT22 283-0627-00 CAP.,FXD,MICA D:0.0033UF,5% H00v 00853 D195E332]10
Al4C1124 285-1197-00 CAP.,FXD,PLSTC:0.033UF,5%, 100V 50558 MC12D333J
Al4CI126 281-0434-00 CAP.,FXD,CER DI:26.5 ©F,2%, 1000V 91418 OBD
AL4CT128 281-0105-00 CAP.,VAR,GL DIE:0.8-8.5PF, 750V 72982 562-017
Al4C1129 281-0105-00 CAP.,VAR,GL DIE:0.B8-8.5PF, 771V 72982 562-013
AL4RLTDN 115-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.70% 0112! CB1025
AL4R1104 311-1558-00 RES.,VAR,NONWIR: 20K OIM,20%,0 50W 73138 91-80-0
AL4RLLLO 311-1563-00 RES.,VAR,NONWIR: 1K OHM,20%,0. 5%0W 73138 91A RIK
AVARYII2A,B,C,D  307-1134-00 RES. ,NTWK,FXD,FI:9M OHM,900F OHM,90K 19647 1776-10
ALGRIYLSG 311-1567-00 RES.,VAR,NONWIR:TRMR, 100 OlM 0. 50W 73138 91-89-0
AV4R12720 115-0103-00 RES. ,FXD,CMPSN: 10K OMH,5%,0 254 01121 CB10O3S
ALARTLIIO2 307-0662-00 RES. ,THERMAL: 1K OHM,40% 50157 180Q10200
76 REV A, JAN 1980
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Replaceable Electrical Parts—DM 501A

Tekironix  Serial/Model No. Mir
Component No. Part No. Name & Description Cade Nii Part Number
Al6  mmeom o CKT BOARD ASSY:DISPLAY
A16DS1000 150-1066-00 LAMP ,LED RDOUT:ORANGE,6 SEG,+/-1 50522 MAN 4605
A16DS1001 150-1048-00 LAMP, LED,DSPL: ORANGE,, 7 SEG,0.4 DIGLT 50522  MANAGANA
A16DS1100 150-1048-00 LAMP,LED,DSPL:ORANGE,7 SEG,0.4 DIGLIT 500522 MAN4KLOA
A16DS1101 150-1048-00 LAMP, LED, DSPL:ORANGE,7 SEG,0.4 DIGIT 50522  UAN46LOA
A16DS1200 150-1048-00 LAMP ,LED,DSPL:ORANGE,7 $%G,0.6 DIGIT 50522  MANAAGOA
A16P1901 131-2372-00 CONN,RCPT,ELEC:CKT BD,R CONT,MALE 22526 65645
A16P1902 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 72526 65539-N01
ALBR1000 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01171 Cblols
A16R1001 315-0561-00 RES.,FXD,CMPSN: 560 OHM,5%,0.25W 01121 CBSGEY
A16R1100 315-0101-00 RES.,FXD,CMPSN: 100 Olif,5%,0,25% NI CRIGIY
CUASSIS PARTS
J500 131-1652-00 CONN, RCPT,ELEC: 'LEMO' 1Y¥PE, IMALS, 1 FEMALE  S¥0i3  RAD3O2
—————————— (STANDARD ONLY)
J510 355-0170-00 STUD, SHOULDERED:6~32 X 0.40 INCil LOGUS 80007 3% G170 00
1520 136-0730-00 JACK,TIP:BLUE SUaLY P DT i -00
J530 136-0732-00 JACK, TIP:RED 80009 13,0737 00
J540 136-0731-00 JACK, TiP:BLACK BOUGY  135-0731-00
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols

Graphic symbols and class designation letters are
based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufac-
turer's data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Y14.15, 1966
Y¥14.2, 1973
Y¥10.5, 1968

Drafting Practices.

Line Conventions and Lettering.

Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.

American National Standard institute

1430 Broadway
New York, New York 10018

Component Values

Electrical components shown on the diagrams are in

the following units unless noted otherwise:

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

Resistors = Ohms (Q2).

The following special symbols may appear on the diagrams:

A, B

 slbees

Assembly Numb«.s and Grid Ccordinates

Each assembly in the instrument is assigned &t
assembly number (e.g., A20). The asserbly numbe
appears on the circuit beard outline on the diagram, in the
title for the circuit board component Iecation .Hustratioﬁ
and in the lookup table for die scihcimabe Siagram ant
corresponding  componant  locate dliustiation. The
Replaceable Electrical Darts listis ar angeu »vossemblies
in numerical sequance; the compuoineais aie lisled by
component number (see following iustration fol
constructing a componeni nunbe.).

COMPONERT NUMBIR LRAMPLL

Companent Mot
S

ety
Bt

Loassiganncoted (e

F P I O N IR T |

he schematic diagran and circurl ard componen
locrlion illustration have grids. A locias tabie with the
grid coordingles is providad tur ce wonling the
corspovient. Oniythe conponaas Heshaled onlnefacing
diagram are listed in the joskup labic. Whon wore thar
one schematic diagram is used{aiilust ata the cicuitry on
a circuit board, the circuit bonmd lustration (aay only
appear opposite the first diagra.i on which it was il
lustrated; the lookup tahte wiil it the diagram irumber of
other diagrams that the circuitiy of the Ciicuit board
appears on.

X [ SR - Cliled Comnone o Cee
Function Block Title Cats it (@, e LD giey,
ar vaitogeey cuth o
internal T WD
Screwdriver . Can o Lok
Adjustment Loy e < AT
) | SETur .
Cam Switch - 021 RAQ Ge
Ciosure Chart - Tax P
{Dot indicales ]
switch closure) _ Mgl U ioand
E Circuit B L83 o o
tched Circuit Board 2 L6788 . g s K REYES i o
Outlined in Black BV he L 4+ { P e R ) i < D o oxg ddadiihes Panet
N > 1 A : N i N ' Cait ol Gonnectons and
DNV _ N 2 . s
Refer to Waveform J . ;)45/’} N $ Pa2 SR, . Indicaloss
2 1 g RGO A h 7 . ~
Function Block - g AT - S axs 4 i, ) ! Coaral connectors
outli .' .oV o LT .81 mite
3 B 8. 0¥ - N 9 i
utiine Zdr  (}l-es v e A0 L —a D - temale
H BN S . |
IC type - U4as | crea j () 06 > I | L Pl | dex, signifies ;0 No 1
§ ~7412% | Q5 R ,< by ) ‘
Test Vot : ° + Len 28 e (]
est Voltage i1 ! T 3 .
¢ ‘ i } 1 ’ - External Screwdiniver
; ) 15V, e S Adjustment
tHeat Sink . l N SIBV ’)j o i
-
Board Name . T J B - Shielding
i ex
i Selected vatue, see Parts
P/O--Part of 4 F/0 A5 TIMING BUARD | List
circuit board - Uneoupled o Fillered
Voltage
Assembly Number 670 XXMX XX RE3Q (3> - oltay

v
Tektronix Part No
for circuit boards

Refer to {iagram Number
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