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OM504A 

OPERATOR SAFETY SUMMARY 
The general safety information in this summary is for operating personnel. Specific warnings and cautions 
will be found throughout the manual where they apply, but may not appear in this summary. 

TERMS 
In this Manual 

CAUTION statements identify conditions or practices that could result in damage to the equipment or other 
property. 

WARNING statements identify conditions or practices that could result in damage to the equipment or other 
property. 

As Marked on Equipment 

CAUTION indicates a personal injury hazard not immediately accessible as one reads the marking, or a 
hazard to property including the equipment itself. 

DANGER indicates a personal injury hazard immediately accessible as one reads the marking. 

SYMBOLS 
In this Manual 

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

As Marked on Equipment 

f DANGER -High voltage. 

@ Protective ground (earth) terminal. 

A ATTENTION - refer to manual. 

Power Source 

T his product is intended to operate in a power module connected to a power source that will not apply more 
than 250 volts rms between the supply conductors or between either supply conductor and ground. A 
protective ground connection by way of the grounding conductor in the power cord is essential for safe 
operation. 

iv 
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Grounding the Product 

When installed in the power module, this product is grounded through the grounding conductor of the power 
cord. To avoid electrical shock, plug the power cord into a properly wired receptacle before connecting to 
the product input or output terminals. Upon loss of the protective ground connection, all accessible con­
ductive parts (including knobs and controls that may appear to be insulating) can render an electric shock. 

Use the Proper Fuse 

To avoid fire hazard, use only the fuse specified in the parts list for your product, and which is identical in 
type, voltage rating, and current rating. 

Refer fuse replacement to qualified service personnel. 

Do Not Operate In Explosive Atmospheres 

To avoid explosion, do not operate this product in an atmosphere of explosive gases unless it has been 
specifically certified for such operation. 

Do Not Remove Covers or Panels 

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

Do Not Operate Without Covers 

To avoid personal injury, do not operate this product without covers or panels installed. Do not apply power to the 
plug-in via a plug-in extender. 

v 





Sec tion 1 -0M 504A 

SPECIFICATION 
Ins trumen t De scrip tion 

The DM504A Digital Multimeter measures de and ac voltage and current, resistance, and temperature. Tempera­
ture measurements are made using a Tektronix P6602 temperature probe or equivalent platinum resistance , 
temperature probe. The ac functions are true rms responding. In the 20M ohm, 200K ohms and 2K ohms 
ranges a "diode measurement indicator" illuminates indicating that Vmax is adequate for diode testing. In the 
200 ohms range a "beeper indicator" illuminates indicating that a beeper will sound for measurements of less 
than 1 0 ohms. All measurement ranges, except temperature, diode measurement and beeper, can be automati­
cally or manually selected. 

The readout is a 4-1/ 2-digit display in all ranges except temperature and beeper. The decimal point is automati­
cally adjusted according to the operating range of the instrument. Polarity indication is automatic. 

Per form anc e Condi tions 

The electrical characteristics are valid only if the DM 504A has been calibrated at a temperature between 
+21 ·c and +25 ·c and is operating at an ambient temperature between 0 ·c and +50 ·c. Items listed in 
the Performance Requirements column of the Electrical Characteristics are verified by completing the Perfor­
mance Check in the Calibration Section of the OM 504A Service Manual. Items listed in the Supplemental 
Information column are not verified in the service manual. They are either explanatory notes or performance 
characteristics for which no limits are specified. 

Ch ar ac teris tics 

ELECTRICAL CHARACTERISTICS 
T able 1·1 

DC V OLTMETER 

P er form anc e Re quiremen ts Su ppl emen tal In forma tion 

Accuracy for 200 mV, 2V, 
20V, 200V, and 1000V ranges Automatic or manual ranging 

+18 ·c to 28 ·c 

200 mV range 

2V range 

20V range 

200V range 

1000V range 

REV AUG 1988 

+1-(0.05% of reading +0.02% of 
full scale) 

+1-(0.05% of reading +0.01% of 
full scale) 

+1-(0.05% of reading +0.02% of 
full scale) 

+1-(0.05% of reading +0.01% of 
full scale) 

+1-(0.05% of reading +0.02% of 
full scale) 

1 -1 
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Ch arac te ri stic s  

o ·c to 1 8  ·c, 28 ·c to so ·c 

200 mV range 

2V range 

20V range 

200V range 

1 000V range 

Common Mode Rejection Ratio 

Normal Mode Rejection Ratio 

Maximum Resolution 

Step Response Time 

Input Resistance 

Maximum Input Voltage 

VOLTS/0/TEM P  to LOW 

VOLTS/0/TEM P  to GND 

LOW to GND 

Ch ar ac teri stic s 

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

+1 8 ·c to +28 ·c 

200 mV to 200V range 
30 Hz to 20 kHz 

T able 1-1 (con t) 

Pe rfo rm ance Re qu iremen ts 

+1-(0.1 5% of reading +0.06% of 
ful l  scale) 

+1-(0. 1 5% of reading +0.02% of 
full scale) 

+1-(0. 1 5% of reading +0.04% of 
full scale) 

+1- (0.1 5% of reading +0.02% of 
full scale) 

+1-(0.1 5% of reading +0.02% of 
full scale) 

�1 00 dB at DC 
�80 dB at 50/60 Hz 

�60 dB at 50160 Hz (+/-0.2 Hz) 

Table 1-2 
AC V OLTM ETER (TRUE R MS) 

Per fo rm anc e Re qui remen ts 

+1-(0.6% of reading +0.06% of 
full scale) 

For signals <25% and 10 kHz-20 kHz add 4. 1 %  additional error 

500V range 

60 Hz to 20 kHz +1-(0.6% of reading +0. 1% of full 
scale) 

40 Hz to 60 Hz 

1·2 

+1-(1 %  of reading +0.1 %  of ful l  
scale) 

Sup plemen tal In fo rm ation 

With a 1 kO unbalance 

1 0  J.LV 

<1 second 

1 0  MO +1-0.5% in all ranges. 
200 kn in 200 mV range 
and 2V range if Vin> 1 2V 

1 000V peak 

1 000V peak 

1000V peak 

Supp lemen tal In fo rm ation 

Automatic or manual ranging 

Input signal must be between 
1 0% and 100% of ful l  scale. 

Input signal must be between 
1 OOV and 500V 

REV AUG 1 988 



Character ist ics 

o ·c to 1 8  ·c. 28 ·c to 50 ·c 

200 mV to 200V range 

30 Hz to 20 kHz 

500V range 

60 Hz to 20 kHz 

40 Hz to 60 Hz 

Common Mode Rejection Ratio 

Maximum Resolution 

Response Time 

Input Impedance 

Maximum Input Voltage 

VOL TS/Q/TEM P  to LOW 

VOL TS/Q/TEMP to GND 

LOW to GND 

Crest Factor 

REV AUG 1 988 

Table 1-2 (cont) 

Pe rformance Re qu irements 

+1-(0.8% of reading +0. 1 1 %  of 
full scale) 

+1-(0.9% of reading +0.1% of full 
scale) 

+1-(1 .3% of reading +0.1% of full 
scale) 

�+60 dB at 50 or 60 Hz 

Sect ion 1-DM 504A 

Su pplemental In format ion 

Input signal must be between 
1 0% and 100% of ful l  scale. 
For signals <25% and 1 0 
kHz-20 kHz add 4. 1 %  addi­
tional error 

Input signal must be between 
1 OOV and 500V 

With a 1 kn unbalance 

1 0  JJ.V 

<2 seconds 

1 0  MQ +1-0.5% paralleled by 
<100 pF 

500V AC RMS or 600V DC, 
not to exceed 1 000V peak 

1 000V peak 

1 000V peak 

5 at full scale on all ranges 
except 500V (500V = 2) 

1-3 
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Charac teris tics 

Accuracy for 200 Q, 2 kQ 
20 kn, 200 kQ, 2 Mn and 
20 Mn ranges 

+1 8 ·c to 28 ·c 

200 n beeper range 

200 n range 

2 kn range 

20 kn range 

200 kQ range 

2 Mn range 

20 Mn range 

o ·c to 1 8  ·c. 28 ·c to so ·c 

200 n beeper range 

200 n range 

2 kQ range 

20 kn range 

200 kn range 

2 MQ range 

20 MQ range 

Response Time 

Maximum input volts 
(any range) 

Maximum Resolution 

Maximum open circuit voltage 

1-4 

Table 1-3 
OHMMETER 

Performance Re qu iremen ts 

+1-(0.05% of reading +0.05% of 
full scale) 

+1-(0.05% of reading +0.02% of 
full scale) 

+/-(0.05% of reading +0.01 %  of 
full scale) 

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

+1-(0.05% of reading +0.01% of 
full scale) 

+/-(0. 1 %  of reading +0.02% of 
full scale) 

+1-(0.1 % of reading +0.01 % of 
full scale) 

+1-(0.25% of reading +0. 1 %  of 
full scale) 

+1-(0.25% of reading +0.04% of 
full scale) 

+1-(0.25% of reading +0.03% of 
full scale) 

+1-(0.25% of reading +0.04% of 
full scale) 

+/-(0.25% of reading +0.03% of 
full scale) 

+1-(1 %  of reading +0.04% of ful l  
scale) 

+1-(1 %  of reading +0.03% of ful l  
scale) 

Su pplemental Informat ion 

Automatic or manual ranging 

Source Vmax at full scale 

1 .0 rnA 0.2V 

1 .0 rnA 0.2V 

1 .0 rnA 2.0V 

1 0  J.LA 0.2V 

1 0  J.LA 2.0V 

0 . 1  J.LA 0.2V 

0 . 1  J.LA 2.0V 

1 .0 rnA 0.2V 

1 .0 rnA 0.2V 

1 .0 rnA 2.0V 

1 0  J.LA 0.2V 

1 0  J.LA 2.0V 

0 . 1  J.LA 0.2V 

0.1 J.LA 2.0V 

<2 seconds on 200 n to 
2 MQ range 
<1 5 seconds on 20 Mn 
range 

300V peak 

1 0  mn 

<1 1 V  

REV AUG 1 988 



Charac ter istic s  

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

+1 8 ·c to 28 ·c 

o ·c to 1 8  ·c. 28 ·c to so ·c 

Response Time 

Input resistance 

Maximum open circuit input 
voltage (rnA to LOW) 

Maximum input current 

Maximum floating voltage 

mA to GND 

LOW to GND 

Maximum Resolution 

REV AUG 1 988 

Table 1-4 
DC AMMETER 

Per formance Re qu iremen ts 

+1-(0.1 %  of reading +0.01% of 
full scale) 

+1-(0.3% of reading +0.025% of 
full scale) 

Sec tion 1-DM 504A 

Su pplemen tal In forma tion 

Automatic or manual ranging 

<1 second 

Range 
200 � 
2 rnA 
20 mA 
200 mA 
2000 rnA 

250V peak 

2A any range 

1 000V peak 

1 000V peak 

1 0  nA 

Resistance 
1 .0 k.n 
1 00.0.n 
1 0.2Q 
1 .2Q 
0.26Q 

1-5 
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Ch ar acter is tics 

Accuracy for 200 J,IA, 2 rnA, 
20 rnA, 200 rnA, and 
2000 rnA ranges 

Sinewave 30 Hz to 
1 0  kHz 

+1 8 ·c to 28 ·c 

o ·c to 1 8  ·c. 28 ·c to 
so ·c 

Response Time 

Input Impedance 

Maximum Open Circuit Input 
Voltage (rnA to LOW) 

Maximum input current 

Maximum floating voHage 

rnA to GND 

LOW to GND 

Maximum Resolution 

1 ·6 

T ab l e1-5 
ACAMMETER 

P er form anc e R equ irements 

+1-(0.6% of reading +0.06 of full 
scale) 

+1-(0.9% of reading +0. 1 1 %  of 
full scale) 

Supp lem en tal In form at ion 

Automatic or manual ranging 

Input current must be be­
tween 1 0% and 1 00% of full 
scale 

Input current must be be­
tween 1 0% and 1 00% of full 
scale 

<2 seconds 

Range 
200 J,1A 
2 mA 
20 rnA 
200 rnA 
2000 rnA 

250V peak 

2A any range 

1 000V peak 

1 000V peak 

1 0  nA 

Impedance 
1 .0 kQ 
1 00.00 
1 0.20 
1 .2Q 
0.200 

REV AUG 1988 



Character ist ics 

Accuracy -62 ·c +230 ·c 

+ 1 8  ·c to +28 ·c ambient 

Probe calibrated to instru­
ment 

Any probe 

o ·c to + 1 8  ·c. +28 ·c to 
+50 ·c ambient 

Probe calibrated to instru­
ment 

Any Probe 

Ch aracter ist ics 

Power consumption 

Reading rate 

Over-range indication 

Warm-up time 

Table 1-6 
TEMPERATURE 

Per formance Re qu ired 

+1-0.6 ·c from -62 ·c to + 1 50 ·c 
+1-1.6 ·c from +1 50 ·c to 
+230 ·c 

+1-3.5 ·c from -62 ·c to + 1 50 ·c 
+1-6 ·c from + 1 50 ·c to +230 ·c 

+1-1.5 ·c from -62 ·c to + 150 ·c 
+1-2.5 ·c from + 1 50 ·c to 
+230 ·c 

+1-4.5 ·c from -62 ·c to + 150 ·c 
+1-7 ·c from 1 50 ·c to +230 ·c 

Table 1-7 
MISCE LLANE OUS 

Per formance Re qu irement 

Sect ion 1-DM 504A 

Supplement al In formation 

Using a Tektronix P6602 
temperature probe. 

Probe/DMM calibration per­
formed at ooc and 1 00°C. 

Probe/DMM Calibration per­
formed at ooc and 1 00°C. 

Supp lementa l In format ion 

Less than 8W 

>2.0 times per second. 

Flashing display 

30 minutes (60 minutes after 
storage in high humidity en­
vironment) 

1-7 
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ENVIRONMENTAL CHARACTERISTICS 

Ch ar ac teris tics 

Operating 

Non-operating 

Humidity 

Altitude 

Operating 

Non-operating 

Vibration 

75 minutes total 

Shock 

Bench Handling 

Operating 

1 See Table 1-9 for system modifiers. 

2 With power module. 

Table 1-8 
DM 504A ENVIR ONMENTAL SPECIFICATI ONS 1 

Description 

o ·c to + 50 ·c2 

-55 ·c to +75 ·c 

95% to 1 00% for 5 days 
(derated above 25 ·c) 

4.6 km ( 1 5,000 ft)2 

1 5  km (50,000 ft) 

0.64 mm (0.025 inch) displace-
ment, 5-55-5 Hz (sine wave), 

30 g's �half sine), 1 1  ms, 1 8  
shocks . .4 

45° or 4 inches or equilibrium 
module. whichever occurs first} 

Supplemen tal In form ation 

Meets or exceeds MIL-T-
288000, class 5 with excep­
tions3 

Meets or exceeds MIL-T-
288000, class 5. 

Meets or exceeds MIL-T-
288000, class 3 .  

Meets o r  exceeds MIL-T-
288000, class 3. 

Meets or exceeds MIL-T-
288000, class 3.  

Meets o r  exceeds MIL-T-
288008, class 3. 

3 Temperature: During low temperature test MIL-T-28800D paragraph 4.5.5.1.3 (b) for class 5, steps 4 and 5 shall be performed before step 
2. Also, the instrument shall not be operating during step 6, paraQraph 4.5.5.1.3 (e), class 5. While operating, condensed moisture shall not 
be present on class 5 instruments. Drying of the instrument for thrs class may be performed in a suitable chamber, if necessary. 

4 Without power 

1-8 



Characteristics 

E.M.C. 

Operating 

Electrical Discharge 

Operating 

Transportation 

Ch aracteristics 

Temperature 

Operating 

Non-operating 

Humidity 

Operating 

Non-operating 

Altitude 

Operating 

Non-operating 

Vibration 

Operating 

5 With power module. 

Table1-8 (cont) 

Description 

30 Hz to 1 GHz5 

20 kV maximum5 

Package Vibration 
1 inch (25 mm) peak to peak at 
270 RPM for 1 hour. 
Package Drop 
10 drops from 3 feet (91 em). 

Table 1-9 
TM 500 Systems 

ENVIR ONMENTAL SPECIFICATI ONS 

Section 1-DM 504A 

Supplemental In formation 

Meets or exceeds MIL-T-
28800D, class 3. 

No MIL-T-28800D equivalent. 
Charge applied to each 
protruding area of the front 
panel except the input con­
nectors. 

Qualified under National Safe 
Transit Association Preship­
ment Test Procedures 
project: 1 A-B-1 and 1 A-B-2. 

TM 501 TM 503(A ) TM 504 TM506(A ) TM 515 

Meets same test standards as plug-in. 

Meets same test standards as plug-in. 

Meets same test standards as plug-in. 

0.26 mm (0.010 inch) displacement, 10-55 Hz 
(sine wave). 75 minutes total 

0.38 mm (0.015 
inch) displace­
ment, 1 0-55 Hz 
(sine wave). 75 
minutes total. 

1·9 
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Cha racte rist ics 

Shock 

Operating 

Bench Handling 

Operating 

Electrical Discharge 

Operating 

Transportation 

Cha racte rist ics 

Finish 

Net Weight 

Overall Dimensions 

1-10 

Table 1-9 (cont) 

TM 501 TM 503(A ) TM 504 TM506(A ) TM 515 

20 g's (half sine), 11 ms, 18 shocks 

Meets same test standards as plug-in. 

Meets same test standards as plug-in. 

Meets same test standards as plug-in. 

PHYSICAL CHARACTERISTICS 
Table 1-10 

PH YSICA L CHARACTERISTICS 

Desc ript ion 

Lexan panel and aluminum chassis 

0.93 kg 

30 g's (half 
sine), 11 ms, 18 
shocks 

2.633 in. (66.8 mm) W x 11.240 in. (285.3 mm) D x 4.961 in. 
(125.9 mm) H. 



Sect ion 2- OM 504A 

OPERATING INSTRUCTIONS 
.sta llat ion and Remo val 

The DM 504A is calibrated and ready for use when 
received. It operates in any compartment of a 
TM 500 series power module. See the power 
module instruction manual for line voltage require­
ments and power module operation. Figure 2-1 
shows the DM 504A installation and removal proce­
dure. 

)"""'...,.-.._,-.._.,-�...,-J'] 

���J 
Turn the power off before inserting the 
OM 504A. Otherwise, arcing may occur at the 
rear interface connectors, reducing their useful 
life and damage may be done to the plug-in 
circuitry. 

Before installing the OM 504A in the power module, 
check to see that the plastic barriers on the inter­
connecting jack of the selected power module com­
partment match the cutouts in the DM 504A circuit 
board edge connector. 

Align the DM 504A chassis with the upper and lower 
guides of the selected compartment. Press the 
OM 504A in and firmly seat the circuit board in the 
interconnecting jack. 

To remove the OM 504A, pull the release latch (lo­
cated in the lower left comer of the front panel) until 
the interconnecting jack disengages and the 
OM 504A slides out. 

Check that the OM 504A is fully inserted in the power 
module. Pull the power switch on the power module. 
One or more characters in the LED display should 
now be visible. 

(1431·21 )2693·2A 

F ig. 2-1. Installation and removal. 
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Section 2 - OM 504A 

Controls, Connectors, and Indicators 

All controls, connectors, and indicators required for 
operation of the OM 504A are located on the front 
panel. Figure 2-2 shows the location of all the con­
trols, connectors, and indicators. 

G) Polarity 

LED readout indicating the polarity in the DC 
mode and the temperature mode. 

G) Display 

4-1 /2-digit LED readout with properly posi­
tioned decimal point. 

G) n 

Illuminated when units are Ohms. 

@ kn 

Illuminated when units are kilohms. 

Illuminated when units are megohms 

® (BE EPER ) l))) 
Illuminated when in the 200 n BEEPER 
Range. BEEPER sounds when measurement 
is below 10 Ohms. 

0) m v  

Illuminated when units are millivolts. 

(!)v 
Illuminated when units are volts. 

Illuminated when units are microamperes. 

@ mA 

Illuminated when units are milliamperes. 

2-2 

Illuminated when units are degrees Celsius. 

® AUTO 

Illuminated when autoranging is selected. 

@ (DIODE ) -{)i 
Illuminated in 20 Mn, 200 kn, and 2 kn 
mode. 

® (SIN E WAVE )  � 

Illuminated in AC measuring modes. 

® U P  

Selects the next higher measurement range. 
If UP is pressed at the same time as DOWN, 
autoranging is selected. 

® n- V /A 

Button· in selects resistance measurement 
ranges; button out selects voltage and cur­
rent measurement ranges. 

@ AC -DC 

Button in selects AC voltage and current 
measurement ranges; button out selects DC 
voltage and current measurement ranges. 

@ mA - V OLTS 

Button in selects current measurement ran­
ges; button out selects voltage measurement 
ranges. 

® V /0/TEM P 

Terminal used in conjunction with the LOW 
input connector for voltage, resistance, and 
temperature measurements. 

@ LOW 

Common terminal for all measurements. 

@ Ground Terminal 

Chassis ground. 



�--® 
�--@ �-® �====�==========� 

Fig. 2-2. Front Panel controls and connectors. 
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@ rnA - milliAmps 

Terminal used in conjunction with the LOW 
input connector for current measurements. 

®DOWN 
Selects the next lower measurement range. 
If this button is pressed at the same time as 
the UP button, autoranging is selected. 

Input Connections 

Signal inputs are made via the front panel connec­
tors. 

� 
The maximum input voltage is 1 kV peak at the front 
panel connectors. The front panel VOLT StO./TEMP, 
LOW, and mA connectors may be floated 1 kV peak 
maximum above ground. 

Three input jacks provide measurement connections. 
The VOLTS/!l/TEMP and LOW input connectors are 
used for voltage, resistance, and temperature 
measurements. rnA and LOW input connectors are 
used for current measurements. Normal measure­
ment conditions will be with the LOW input un­
grounded. A connection between the LOW and the 
ground input post may be made to reference the 
input against OM 504A chassis ground. Use cau­
tion, as the LOW input is then connected to earth 
ground through the three-wire power cord. False 
readings may be obtained due to ground loops. 

Making Measurements 

With the OM 504A properly installed in the power 
module, allow 3 0  minutes warmup time for operation 
to specified accuracy. After storage in an environ­
ment with high humidity, allow 6 0  minutes warmup 
time. 

After the instrument has warmed up, select the 
desired measurement mode: voltage, resistance, cur­
rent, or temperature. The measurement range can 
be selected manually or automatically with the UP 
and DOWN buttons. Manually, you can select a range 
by pressing the UP button for a higher range or 
pressing the DOWN button for a lower range. The 
automatic or autoranging mode can be selected by 
pressing the UP and DOWN buttons simultaneously. 

Autoranging does not function in the beeper and 
temperature modes. 

2-4 

When the value of the measurement is unknown, 
use the autoranging mode. Units of measurement 
are volts ( V), milliVolts ( mV), Ohms (.Q), kiloOhms 
(k.Q), MegaOhms ( Mil), J,J.Amps (J.I.A), milliAmps ( rnA) 
and degrees Celsius ( 0C). The decimal point is 
automatically positioned. 

If the autoranging feature is not desired, use the UP 
and DOWN buttons to select the measurement range. 
The measurement units are read the same as in the 
autoranging mode of operation. 

Over-range indication is shown by a flashing display. 
Polarity is displayed by a + or a - on the left side 
of the display. Polarity is measured with respect to 
the LOW input. 

DC Voltage Measurements 

n- V/A 
AC - DC 
rnA- VOLTS 

Button out 
Button out 
Button out 

Use the UP and DOWN buttons to select the desired 
measurement range or autoranging. Apply the volt­
age to be measured to the VOLTS/!l/TEMP and LOW 
connectors. The value of the voltage applied is dis­
played by the 4-:1/2-digit readout. 

ACVoltage Measurements 

n- V/A 
AC- DC 
rnA- VOLTS 

Button out 
Button pushed in 
Button out 

Use the UP and DOWN buttons to select the desired 
measurement range or autoranging to make true RMS 
ac voltage measurements. Be sure to observe the 
maximum voltage ratings. The RMS value of the ac 
voltage applied is displayed by the 4-112-digit readout. 

Resistance Measurements 

n- VIA 
AC - DC 
rnA- VOLTS 

Button pushed in 
Button pushed in or out 
Button out 

Connect the resistance to be measured to the 
VOLTS/!l/TEMP and LOW input connectors. Select 
the maximum resistance range desired by pressing 
the UP and DOWN buttons or selecting autoranging. 
The resistance value is displayed by the 4-1/2-digit 
readout. 
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The beeper range can be selected by pressing the 
DOWN button when the instrument is in the 200n 
range. The readout is limited to 3-1/2 digits in the 
beeper range. When the OM 504A is in the beeper 
mode, it produces a continuous tone when it 
measures resistance values below 1 on. This feature 
can be useful when making continuity measurements. 
The measurement rate is up to 8 readings/ second 
in the beeper range. 

In the 2 kn, 2 00 kn, and 20 Mn ranges, the diode 
symbol in the display illuminates to indicate that you 
can make diode measurements. The source current 
is 1 rnA in the 2 kn range, 1 0 JlA in the 200 kn 
range, and 0.1 JlA in the 2 0  Mn range. 

Current Measurements 

n- V/A 
AC - DC 

rnA- VOLTS 

Button out 
Button pushed in (AC) or 
button out for ( DC) 
Button in 

In the ac mode, the RMS value of the ac current is 
measured. Connect the ac or de current to be 
measured to the rnA and LOW input connectors. Ob­
serve the maximum voltage ratings. Use the UP or 
DOWN buttons to select the current measurement 
range or autoranging. The current measured is dis­
played by the 4-1/2-digit readout. Polarity is measured 
with respect to the LOW input connector. 

Temperature Measurements 

n- V/A 
AC- DC 
rnA - VOLTS 

Button in 
Button pushed in or out 
Button in 

NOTE 

For best accuracy use a TEKTRONIX P6602 
Temperature Probe that has been calibrated with 
the individual instrument. 
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Connect the TEKTRONIX P6602 Temperature Probe 
to the LOW and V/n/TEMP input connectors. The 
temperature is displayed by the 4-digit readout. The 
polarity of the readout indicates if the temperature is 
over 0 ·c (+) or below 0 ·c (-). 

Apply the probe sensor tip to the device being 
measured. For the best temperature transfer, coat 
the surface of the device being measured with silicone 
grease and apply the probe tip squarely to the sur­
face. Allow sufficient time for the probe tip to stabi­
lize before taking a reading. The time required 
depends on several factors. Generally, when the tip 
is first applied to the device under test, readings 
change less rapidly and finally stabilize. Refer to Sec­
tion 1 for more information on the specifications of 
the TEKTRONIX P6602 Temperature Probe. 

Repackaging Information 

If the OM 504A is to be shipped to a Tektronix Ser­
vice Center for service or repair, attach a tag show­
ing the owner ( with address) and the name of an 
individual at your firm who can be contacted. Include 
the complete instrument serial number and a descrip­
tion of the service required. 

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

Surround the instrument with polyethylene sheet­
ing to protect its finish. Obtain a carton of cor­
rugated cardboard with a carton test strength of 
200 pounds per square inch. the carton should 
have inside dimensions of no less than six inches 
more than the instrument's dimensions. Cushion 
the instrument by tightly packing three inches of 
dunnage or urethane foam between carton and in­
strument on all sides. Seal the carton with ship­
ping tape or an industrial stapler. 
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WARNING 

THE FOLLOWING SERVICING INSTRUCTIONS 

ARE FOR USE BY QUALIFIED PERSONNEL 

ONLY. TO AVOID PERSONAL INJURY, DO NOT 

PERFORM ANY SERVICING OTHER THAN THAT 

CONTAINED IN OPERATING INSTRUCTIONS 

UNLESS YOU ARE QUALIFIED TO DO SO. 

REFER TO OPERATORS SAFETY SUMMARY 

AND SERVICE SAFETY SUMMARY PRIOR TO 

PERFORMING ANY SERVICE. 





Section 3--DM 504A 

MAINTENANCE 
Introduction 

This section provides general maintenance informa­
tion. 

Recallbratlon 

To assure accurate measurements, check the calibra­
tion of this instrument after each 1 000 hours of opera­
tion or every six months if used infrequently. 

Cleanln g Instructions 

This instrument should be cleaned as often as operat­
ing conditions require. Accumulation of dirt on com­
ponents may act as an insulating blanket and prevents 
efficient heat dissipation that can cause overheating 
and component breakdown. 

Use a non-residue type of cleaner; preferable 
isopropyl alcohol or denatured ethyl alcohol. Before 
using any other type of cleaner consult your Tektronix 
Service Center or representative. 

Exterior: Loose dust accumulated on the front can 
be removed by a soft cloth or a small 
brush. Dirt that remains can be removed 
with a soft cloth dampened with a mild 
detergent and water solution. Do not use 
abrasive cleaners. 

Interior: It is recommended that in cleaning the 
interior that the accumulated dust be 
first blown off with dry low pressure air, 
then use a soft brush to remove any 
remaining dust. 

If further cleaning is required, use a mild 
detergent and water solution. 
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OPTIONS AND ACCESSORIES 
Option 2 

Option 2 adds a TEKTRONIX P6602 Temperature Probe that has been calibrated with the OM 504A. 
Information concerning the TEKTRONIX P6602 Temperature Probe can be found in the instruction 
manual for that accessory. 

Standard Accessories 

The following items are standard accessories to the OM 504A: 

OM 504A Instruction 070-694 5-XX 

Test Leads 196-3 212-XX 

Optional Accessories 

P6602 1 Temperature Probe 

Service Manual 070-713 5-XX 

REV OCT 1988 
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MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronic developments 

by adding circuit and component improvements to our instruments as soon as they 

are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 

changes immediately into printed manuals. Hence, your manual may contain new 

change information on following pages. 

A single change may affect several sections. Since the change information sheets 

are carried in the manual until all changes are permanently entered, some 

duplication may occur. If no such change pages appear following this page, your 

manual is correct as printed. 
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WARNING 
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SERVICING SAFETY SUMMARY 
FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the Operators Safety Summary in the DM 504A Operators Manual 

DO NOT SERVICE ALONE 

Do not pertorm internal service or adjustment of this product unless another person capable 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 avoid personal injury, do not touch exposed 
connections and components while power is on. 

Disconnect power before removing protective panels, soldering, or replacing components. 

POWER SOURCE 

This product is intended to operate from a power source that will not apply more than 250 volts rms be­
tween the supply conductors or between either supply conductor and ground. A protective ground connec­
tion by way of the grounding conductor in the power cord is essential for safe operation. 
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Section 1-DM 504A 

THEORY OF OPERATION 
The DM 504A is analog-to-digital convertor with the 
input circuits, logic, display devices, and power sup­
plies necessary to display, in digital form, the value 
of an input voltage, current, resistance or tempera­
ture. Figure 1 -1 is a block diagram of the DM 504A. 

ANALOG-TO-DIGITAL CONVERTOR 

Analog-to-digital conversion is accomplished by dual 
slope convertor U1 02. The dual slope conversion is 
based on three cycles: integration, de-integration, and 
auto zero as shown in Fig . 1 -2. These cycles are 
driven by microcontroller U1 through the CONTROL 
A and CONTROL B signals. U1 02 detects the polarity 
of the integrator output and generates the COMP sig­
nal which is interpreted by microcontroller U1 . The 
sensitivity of the analog-to-digital convertor is either 
2 V or 200 mV full scale. The 200 mV sensitivity is 
achieved by doubling the length of the integration 
cycle and reducing the integration resistance from 

>-- CURRENT 
SHUNTS/ DIVIDER/ 

>-- RELAYS RELAYS 

MA 

LOW 

I t 

VOL 
OHM 

T�/>-- FUNCTION 
SWITCHES 

4 
' 

TRUE RMS 
BUFFER CONVERTER 

U100 U101 

A/0 
CONVERTER 

U102. U103 � AND U7 L--

INTERRUPT 1--
GENERATOR � 

U6 1--

1 00 kQ to 20 kQ during the integration cycle. Analog 
multiplexer U1 03 switches the integration resistance 
during the proper cycle when instructed by 
microcontroller U1 . 

DC VOLTAGE CIRCUITRY 

DC voltages are applied to the V/0. and LOW input 
connectors. Table 1 -1 lists the relay logic and analog­
to-digital convertor sensitivity for the DC voltage 
measurement ranges. The LOW input is connected 
to analog ground through resistor R1 01 . 

In the 200 mV and 2V ranges, relay K1 04 is ac­
tivated and the DC voltage is connected to the input 
(pin 1 )  of U1 02. Before reaching U1  02, the DC volt­
age is routed through the relay switches, the func­
tion switches, and a low-pass filter (R115 and C1 06}. 

+ 
EEPROM +1999 LATCH � I-
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2V 
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FLOATING POWER SUPPLY 

7135-1 

Fig. 1·1 DM 504A block diagram 
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In the 20 V and 200 V ranges, relay K1 02 is ac­
tivated and the DC voltage is connected to pin 1 of 
U1  02. In these ranges, the voltage is routed through 
R 1 00-2, the relay switches, the function switches, and 
the low-pass filter formed by R115  and C1 06. 

- INPUT 
I I 

INT 0 I 

CONTROL A I 
I 

+ INPUT 
I I 
I 

CONTROL B I 
I 

I 

.___-.�nL...--
1 

I 
COMP 1---" 

liNT I DEl I 
I 

AZ 

I 

liNT I DEl l 
1 I I 

Fig. 1-2 Dual slope conversion 

7135-2 

In the 1 000 V range, relay K1 01 is activated. This 
connects the DC voltage to pin 1 of U102 through 
R1 00-3, the relay switches, the function switches, and 
the low-pass filter formed by R115  and C1 06. 

The circuit consisting of R105, CR1 00, CR1 01 , VR1 02, 
and VR1 03 provides over-voltage protection for the 
DC voltage circuitry. 

DC CURRENT CIRCUITRY 

DC current is applied to the rnA and LOW input con­
nectors. The voltage developed across current sense 
resistors R101 , R1 02, and R103 is routed to U102, 
pin 1 ,  where it is converted to a digital measurement. 
Fuse F1 00 protects the current sense resistors from 
currents > 2A and diode bridge CR102 limits the volt­
age across them to approximately 1 .5 V. 

The current sense resistors are switched in and out 
of the DC current path by relays K1 00, K1 01 , K 102, 
and K1 03 as indicated in Table 1 -2. 

The value of the current sense resistance in the cir­
cuit for each range is a combination of the values of 
R1 01 ,  R1 02, and R1 03 as indicated below: 

200 J..LA Range: 
2 rnA Range: 
20 rnA Range: 
200 rnA Range: 
2000 rnA Range: 

R103 + R 1 02 + R1 01 
R102 + R 1 01 
R 1 01 .2 
R1 01 .6 
R 1 01 .5 

OHMS CONVERTER 

The ohms converter generates a known current that 
flows out of the front panel V/0 connector through 
the resistance being measured. The voltage developed 
at the input connectors is proportional to resistance 
being measured. The voltage is sensed by the analog­
to-digital converter and displayed. 

The ohms converter circuitry consists of a reference 
current source and a current sensing circuit. Opera­
tional amplifier U1 00 provides the reference current. 
Current flows from pin 6 of U 1 00 through VR1 00, 
S1C, and R112 to the -1 2 V voltage source. Ap­
proximately 1 .2 V is dropped across VR1 00, while 
approximately 1 .0 V is dropped across R1 1 0. 

Table 1·1 

Ran ge 

200 mV 

2 v 

20 v 

200 v 

1 000 v 

1 -2 

DC V OLTAGE RELAY L OG IC 

K101 K102 K104 A /0 Sensit ivit y 
• 200 mV 
• 2 V  

• 200 mV 
• 2 v 

• 2 v 
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Tabl e 1 -2 
DC CURRENT RELAY LOGIC 

Rang e K1 00 K1 01 

200 j.JA 

2 rnA * 

20 rnA * 

200 rnA 

2000 rnA 

In the 200 n and 2 Kn ranges, current f lows from 
pin6 of U100 through S1 E ,  K101SB, S 1 D, R108 ,  
R1 32, R1 07, S1 B, and, finally, through the unknown 
resistance, between the V/Q and LOW connectors, 
to analog ground. Operational amplifier U 1  00 balan­
ces the voltage at its inputs, producing a voltage of 
approximately 1 V across R1 08 and a constant 
reference current of 1 j.JA in the 200 n and 2 kn 
ranges. If , for example, the unknown resistance is 
200 n, the voltage across it is 200 mV. This voltage 
is sensed by the analog-to-digital converter and dis­
played as a resistance value. 

In the 20 kn and 200 kn ranges, the reference cur­
rent is 1 0 MA while in the 2 Mn and 20 Mn ran­
ges it is 0.1 j.JA. 

The current sensing circuitry consists of R135, S1A, 
and the low-pass filter formed by R115 and C1 06. 

The ohms converter circuitry is protected by the cir­
cuit consisting of thermistor R 1 07 and diodes CR100, 
CR101 , VR1 02, and VR1 03. A voltage inadvertently 
applied to the V/ n connector when OHMS is selected 
will cause R1 07 to heat and effectively open. 

K1 02 K103 A/D S ensiti vity 

200 mV 

200 mV 

200 mV 
* 200 mV 

* 200 mV 

Table 1 -3 lists the relay logic and analog-to-digital 
converter sensitivity for the resistance measurement 
function. 

AC VOLTAGE CIRCUITRY 

The ac voltage circuitry consists of attenuator R1 00, 
buffer amplifier U1  00, and true rms-to-dc converter 
U 1 01 .  Fig. 1 -3 is a simplified block diagram of the 
ac voltage circuitry. Table 1 -4 lists the full-scale sen­
sitivity at several points in the circuit. Table 1 -5 lists 
the relay logic and analog-to-digital converter sen­
sitivity for the different measurement ranges. 

In the 200 mV and 2 V ranges, the ac voltage is 
applied to the input of unity-gain buffer amplifier U100. 
The ac voltage passes through S1  B, K1 04, S2D, 
R106, K1 02SB, K1 01 SB, S3A, S1 D, R 1 08, and R1 09 
to pin3 of U1 00. In the 20 V, 200 V, and 500 V 
ranges the voltage also passes through 1 OOX at­
tenuator R1 00 before reaching U1 00. 

The output of buffer U1 00 at pin 6 is applied to pin 
2 of true rms-to-dc converter U1 01 . In the 2 V, 200 V, 
and 500 V ranges relay K1  OOSB is energized and 

Tabl e 1 ·3 
OHMS RELAY LOGIC 

Ran ge K1 04 K1 01 K1 02 AID S ensiti vity 

200 n * 200 mV 

2kn * 2 v 

20 kn * 200 mV 

200 kn * 2 v 

2 rn.n * 200 mV 

20 rn.n * 2 v 
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� TRUE 
,VOLT/OHMS ATTENUATOR R�1 3  RMS-TO-OC 

CONVERTER v v  / R 1 00 � U101  

0 ® @) � R114 ® 

K100SB 

71 35-3 
Fig. 1·3 Simplified ac voltage measurement circuitry 

Table 1 ·4 
AC V OLTAGE CIRCUITRY FULL-SCALE S ENSITIV ITY 

K1 00SB Status A 

Open 200 mv 

Closed 2 v 

Open 20 v 

Closed 200 v 

Closed 500 v 

the 1 0X attenuator formed by R1 1 3  and R114 is 
switched into the circuit to provide further attenuation 
of the ac voltage. 

True rms-to-dc converter U1 01 computes the root­
mean-square level of the ac signal applied to its input 
and gives the equivalent de output level from pin6. 
This de output connects to the input of the analog­
to-digital converter through S2C, S1 A, and low-pass 
filter R1 1 5/C1 06. 

1 -4 

B c D 

200 mV 200 mV 200 mV 

2 V  2 v 200 mV 

200 mv 200 mV 200 mV 

2 v 

5 v 

2 v 200 mV 

5 V  0.5 v 

AC CURRENT CIRCUITRY 

The ac current circuitry consists of current sensing 
resistors R1 01 , R1 02, and R1 03, buffer amplifier U1 00, 
and true rms-to-dc converter U101 .  Fig. 1 -4  i s  a 
simplified block diagram of the ac current circuitry. 
Table 1 -6 lists the full-scale sensitivity at different 
points in the circuit. 

The current sense resistors are switched in and out 
of the circuit by relays K 1 00, K1 01 , K 1 02 and K1 03 
as indicated in Table 1 -7. The value of the current 
sense resistance in the circuit for each range is a 
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Table 1 -5 
AC VOLTAG E R ELAY LOGIC 

Range K1 04 K102 

200 mv • 

2 v • 

20 v 

200 v 

500 v 

combination of the values of R1 01 , R1 02, and R1 03 
as indicated below: 

200 J,.LA Range : 
2 rnA Range: 
20 rnA Range: 
200 rnA Range: 
2000 rnA Range : 

R 1 03 + R102 + R101 
R102 + R101 
R 1 01 .2 
R 1 01 .6 
R101 .5 

The voltage developed across the current sense resis­
tors is applied to the input of unity-gain buffer amplifier 
U 1 00. 

The output of buffer U1 00 is applied to pin 2 of true 
rms-to-dc converter U1 01 . U1 01 , then, computes the 
root-mean-square of the ac signal applied to its input 
and gives the equivalent de output level at pin 6. 
Tihis de output connects to the input of the analog­
to-digital converter through S2C, S1A, and low-pass 
filter R1 1 5/C1 06. 

• 

• 

• 

K100 AID S ensiti vity 

200 mV 
• 200 mV 

200 mV 
• 200 mV 
• 2 v 

DIGITAL CIRCUITRY 

Microcontroller U1 performs all the functions neces­
sary to display the information from the measurement 
circuits. U1 also generates commands to correctly 
configure the DM 504A. The program for U1 is stored 
in EPROM U2. 

U1 uses memory portO as a multiplexed address/data 
bus and port2 as the address bus (AS-A 1 2) to com­
municate with EPROM U2. The Address Latch Enable 
(ALE) pulse is used to demultiplex the lower address 
bus (AO-A7) in latch U 1 2. 

The Program Store Enable (PSEN) pulse is issued 
by U1 to begin fetching data from U2. Fig. 1 -5 shows 
the beginning of the external program memory read 
cycle. The high order address (A8-A12) is at U1 , 
port2, and the low order address (AO-A7) is at U1 , 
port2 while ALE is high. When ALE goes low, the 
low order address byte is latched in U12.  Thirteen 
(AD-A 1 2) address inputs are available at U2. 

CURRENT � TRUE 
SENSE RMS-TO-DC 

Low ' RESISTORS CONVERTER ' /  R 1 0 1 ,  R102, � R 1 03 U101  

0 ® ® 

7135-4 
Fig. 1-4 Simplified AC current measurement circuitry 
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Table 1 -6 
AC CURRENT CIRCUITRY FU LL-SCALE SEN SITIVITY 

A B c 

200 � 200 mV 200 mV 

2 rnA 200 mV 200 mV 

20 rnA 200 mv 200 mV 

200 rna 200 mv 200 mV 

2000 rnA 200 mV 200 mV 

Table 1 -7 
AC CURRENT R ELAY LOGIC 

Range K1 00 K1 01 

200 � 

2 rnA * 

20 rnA * 

200 rnA 

2000 rnA 

When the PSEN pulse goes low, the output of U2 
is enables and the data in U2 is routed to U1 , portO. 

As shown in Fig. 1 -6, latch U 1 0  is updated with the 
low address byte during an external data memory 
read cycle. The leading edge of the external data 
memory stroke (RD) tatches the low address byte in 
U1 0. Digital control signals 200MV, OFFSET, REL 1 ,  
REL2, R EL3, REL4, and RELS are also latched in 
U1 1 .  

Binary counter US supplies 400 Hz, BOO Hz, and 
204,800 Hz clock pulses to U1 . The 400 Hz pulse 
is used to sequence the instrument's program. Most 
of program's actions are executed at 2.5 millisecond 
intervals (for example, refreshing the display). The 
204,800 Hz clock pulses are used in the analog-to­
digital conversion process. The BOO Hz pulse is used 
to drive the beeper. 

Microcontroller U 1  controls the analog-to-digital con­
version process with the CONTRA and CONTRB sig­
nals. Every 1 0 milliseconds U1 reads the following 
information from· shift register U14 :  

1 -6 

K1 02 K1 03 AID 
Sensitivity 

200 mv 

200 mV 

200 mv 
* 200 mV 

* 200 mV 

0.61035 ,.s 

ALE 

PSEiij 
AO-A7 I DATA 

fr�m PCL I from EPROM 
PORT 0 I 

I 
I 

PORT 2 -{'--�;....;.;.�!;;.;.:;,:.;..A,;,.��;..._--..1) 
� LOW ADDRESS 

LATCHED IN U12 

Fig. 1·5 External progam memory read cycle 

o The COMP output of U 1 02. 
o The position of the rnA/Volts switch. 
o The position of the DC/AC switch. 
o The position of the OJV/A switch. 
o The position of the CaVNorm jumper. 
• The position of the UP switch. 
o The position of the DOWN switch. 

71 35-5 
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DISPL AY CIRCUITRY 

Five seven-segment display modules (U203-U207) 
and 1 2  LEOs ( OS200-21 1 )  are used by the 
microcontroller to display the instrument's measure­
ments. The display modules and LEOs are driven by 
strobe pulses 01 -06. Pulses 01 -05 are active for 
2.5 ms and 06 is active for 5 ms. 

ALE 

\.._-Jl 
-{ A0-A7 } PORT 0 from U� t-------

LATCHED IN U 1 2  1 ADDRESS IS LATCHED 
IN U10 

Fig. 1·6 External data memory read cycle. 

Service Manual 
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The input for the display circuit is the serial input at 
P200-3 from the microcontroller. Shift registers U200 
and U201 are cleared at the start of the strobe pulse. 
The display data is then clocked into these shift 
registers by clock pulses from the microcontroller. The 
strobe bits from shift register U201 are applied to 
transistor array U202 and the segment bits from U200 
and U201 are applied to driver transistors 0200-0209. 
The current supplied by the transistor array and the 
discrete transistors drive the LEOs and display 
modules. 

POWER SUPPLIES 

The 25 V ac is supplied from the power module 
through rear interface pins 1 3A and 1 3B to the primary 
of T1 . The ac output voltage at pin9 and pin1 2 of 
T1 is bridge rectified and applied to two three-ter­
minal regulators. U 1 05 for the +1 2 V and U 1 06 for 
the -12 V. The ac output voltage at pin7 and pinS 
of T1 is bridge rectified and applied to three-terminal 
regulator is +5 V. All the three-terminal regulators 
are internally current limited. 

1 -7 





Section 2-DM 504A 

CALIBRATION 
INTRODUCTION SERVICES AVAIL ABLE 

This procedure checks and calibrates the electrical 
performance required as listed in the specification 
section of the DM 504A Operator's Manual. Per­
form the calibration procedure if the instrument fails 
to meet performance requirements. 

Textronix , Inc. provides complete instrument repair 
and adjustment at local field service centers and at 
the factory service center. Contact your local 
Tektronix field office or representative for further in­
formation. 

CALI BRATION INTERVAL PER FORM ANCE CAL IBRATION 
PROCE DURE 

To ensure accuracy, check the instrument every 1 000 
hours of operation or at a minimum of every six 
months if used infrequently. 

The following test equipment, or equivalent, as l isted 
in Table 2-1 , is suggested to perform the perfor­
mance/adjustment procedure. 

Table 2-1 
TEST EQU IPMENT 

Descrietion Performance Reguirements Aeeucatlons Examele 

AC-DC Current Source Range, 0 to 2 A, sinewave from AC-DC ammeter ac- Valhalla Scien-
20 Hz to 1 0  kHz; accuracy, +1- curacy check tific Inc. 2500 
0.06% Range, 0 to 2 A, DC ac- AC-DC Current 
curacy +1-0.02% Calibrator 

DC Voltage Source Range, 0 to 1 000 V; accuracy, +1- DC Voltmeter accuracy Fluke Model 
0.01 % check 343A or 341 A 

DC Voltmeter 
Calibrator 

AC Voltage Source Range, 0 to 1 000 V; accuracy +1- AC Voltmeter accuracy Fluke Model 
0.05%, 20 Hz to 20 kHz. Ad jus- check 5200A AC 
table +1-0.2 Hz at 50 Hz and 60 Calibrator and 
Hz Fluke Model 

521 5A Power 
Amplifier 

Resistance Standard Range, 0 to 20 Mn; accuracy +1- Ohmmeter accuracy E lectro Scien-
0.05% check tific I ndustries, 

I nc. Model 
DB62 Dekabox 

Shorting Plug Tektronix Part 
Number 1 34-
001 2-00 

Temperature Temp. bath: o· C +1-0. 1 .  C Temp. Temperature probe ATE 4 Neslab 
bath: 1oo· c +1-0.1 . c check and adjustment ZX3 Tamson 
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W A R N I N G  I 

Dangerous voltages may be encountered in the 
following steps. Exercise caution. Do not touch 
the output connectors of the voltage calibrator, 
the input terminals of the DM 504A, or the in­
ternal circuitry of the DM 504A. 

During calibration set the jumper on the main board 
of the instrument (see Fig. 2-1 ) to the Cal position. 

=r1 
� i--f= r= f= f= 
= = 

D 
== 
== =---� ---
== � �  
== �-� --�r-== �\��� 
� 
== 

� -

== .. 

�'- /. \ 
/ /- ,  \ 

@ 

3 
CAL ®/ POSITION 

3 

e 

Set the jumper in the Normal position after comple­
tion of the calibration procedure. 

Note 

Pressing the DOWN and UP push buttons simul­
taneously initiates recalibration. 

Possible readout messages during calibration are 
shown in Table 2-2. 

� 

NORMAL 
OPERATION 

• 

I 
I 

@ p 
lr 

� � 1.  
=-::;:;. J 
I J 

I I 
c:::J 

� 
INSTRUMENT 

FRONT 

7135-7 

Fig. 2·1 Calibration jumper 
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During calibration you should keep the following in­
formation in mind: 

• The AUTO LED readout blinks during calibra­
tion. 

Calibration-OM 504A 

• Measurement ranges can only be selected 
manually. 

• Calibrating a particular range does not effect 
other ranges. 

Table 2·2 
CALI BRATION MESSAGES 

Message Problem and/or Suggested Action 

UNSt Unstable input during calibration; calibration has not been per­
formed. 

StoP Calibration has stopped; the range or mode setting have been 
changed during calibration. 

+0000 Positive offset calibration is busy; wait (only in the DC Voltage and 
DC Current ranges) . 

-0000 Negative offset calibration is busy; wait (only in the DC Voltage 
and DC Current ranges) . 

IFrSt No gain calibration possible ; calibrate the "LOW" range first (only in 
the AC Voltage and AC Current ranges). 

500? Apply 500 VAC to calibrate the 500 VAC range. 

doNE The OM 504A has executed the calibration. 

???? I nput reference is outside boundaries. Calibration is not possible . 

1 .  Adjust DC Voltage Accuracy 

a. Set the OM 504A in the DC, 200 mV range. 

b. Short circuit the LOW and Volts/Oconnectors. 

c. Press the DOWN and UP push buttons simul­
taneously. The OM 504A is now checking the 
positive offset voltage and the negative offset 

voltage. 

d. After completion of the check the readout 
shows: DONE. 

e. After a few seconds the readout returns to 
0.00 mV. The offset voltage calibration is now 
complete (see Table 2-3) . 

� 
f. Repeat steps a through e for the remaining 
ranges. 

g. Remove the short circuit between the LOW 
and Volts/Oconnectors . 

h. Set the DC voltage calibrator to + 1 90 mV. 

i. Apply +1 90.000 mV from the DC voltage 
calibrator to the LOW and Volts/0 connectors of 
the OM 504A. 

Service Manual 

j. Press the DOWN and U P .  push buttons simul­
taneously. 

k. After completion of the check the readout 
shows: DONE and the range is calibrated. 

I .  Apply - 190.000 mV from the DC voltage 
calibrator to the LOW and Volts/0 connectors. 

m. Press the DOWN and UP push buttons simul­
taneously. The DC, 200 mV range is now 
calibrated. 

n. Set the OM 504A in the 2 V, DC range and 
apply + 1 .90000 V from the DC voltage calibrator 
to the LOW and Volts/0 connectors. 

o. Press the DOWN and UP push buttons simul­
taneously. 

p. Set the OM 504A in the 20 V, DC range and 
apply +1 9.0000 V from the DC voltage calibrator 
to the LOW and Volts/0 connectors. 

q. Press the UP and DOWN push buttons simul­
taneously. 
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r. Set the DM 504A in the 200 V, DC range and 
apply +1 90.000 V from the DC voltage calibrator 
to the LOW and Volts/n connectors. 

s. Press the UP and DOWN push buttons simul­
taneously. 

t. Set the DM 504A in the 1 000 V, DC range 
and apply + 1 000.00 V DC from the DC voltage 
calibrator. 

u. Press the UP and DOWN push buttons simul­
taneously. 

v. Repeat steps n through u, but change the ap­
plied DC voltage to: 

-1 .90000 V in step h 
-1 9.0000 V in step p 
-1 90.000 V in step r 
-1 000.00 V in step t 

The DC voltage ranges are now calibrated. See Table 
2-4 for a summary of the calibration procedure. 

Table 2-3 
DC VOLTAGE OFFS ET CALIBRATION FACTORS 

DM 504A Range Press Display Reading (+/-1 LS digit) 

200 mV DOWN + UP 0.00 mV 

2 v DOWN + UP .0000 v 

20 v DOWN + UP o.ooe v 

200 v DOWN + UP 0.00 v 

1 000 v DOWN + UP 0.0 v 

Tab le 2-4 
DC VOLTAGE GAIN CALIBRATION FACTOR 

DM 504A Range DC Voltage Calibrator Press Display Reading 

+200 mv +1 90.000 mv DOWN + UP +1 90.00 mv 

+2 v +1 .90000 v DOWN + UP +1 .9000 v 

+20 v +19.0000V DOWN + UP +19.000 v 

+200 v +1 90.000 v DOWN + UP +1 90.00 v 

+1 000 v +1 000.00 v DOWN + UP +1 000.0 v 

-200 mV -1 90.000 mV DOWN + UP -190.00 mV 

-2 v -1 .90000 v DOWN + UP -1 .9000 v 

-20 v -19.0000 v DOWN + UP -19.000 v 

-200 v -190.000 v DOWN + UP -190.00 v 

-1 000 v -1 000.00 v DOWN + UP -1 000.0 v 
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2. Adjust the Ohms Offset Calibration Factors 

a. Set the OM 504A in the 200 beeper range. 

b. Short circuit the LOW and Volts/0 connectors 
with the shorting plug. 

c. Press the DOWN and UP push buttons simul­
taneously. 

d. After completion of the check the readout 
shows: DONE. 

Table 2·5 

Calibration-OM 504A 

e. The readout returns to 0.0 o after a few 
seconds. The offset in the beeper mode is now 
calibrated. 

f .  Repeat steps a through e in the 200 o. 2 kO, 
20 kO, 200 kO, 2 MO and 20 MO ranges (see 
Table 2-5 for readings) . 

OHMS OFFSET CALI BRATI ON FACTOR 

OM 504A Range Press 

Beeper DOWN + UP 

200 0 DOWN + UP 

2 1<0  DOWN + UP 

20 kO DOWN + UP 

200 kO DOWN + UP 

2 MO DOWN + UP 

20 MO DOWN + UP 

3.  Adjust the Ohms Gain Calibration Factor 

a. Set the OM 504A in the 200 beeper range. 

b. Connect the decade box to the LOW and 
Volts/0 connectors. Keep the leads as short as 
possible .. 

c. Set the decade box to the value as listed in 
Table 2-6. 

d. Press the DOWN and UP push buttons simul­
taneously. The OM 504A now checks and ad­
justs the range selected (see Table 2-6) . 

Service Manual 

Dlsela� Reading {+1·1 LS digit) 

0.0 0 

0.00 0 

.0000 kO 

0.000 kO 

0.00 kO 

.0000 MO 

0.000 MO 

e. After completion of the adjustment the readout 
shows: DONE. The readout returns to the value 
as l isted in Table 2-6 after a few seconds. 

f. Repeat steps c and d for the remaining ran­
ges. 

g.  Remove all connections to the OM 504A. 
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Table 2-6 
O H MS GAIN CALI BRATION FACTORS 

OM 504A Range Resistance Standard 

Beeper 1 00.00 n 

200 n 1 00.00 n 

2 k.Q 1 .0000 k.Q 

20 k.Q 1 0.000 k.Q 

200 k.Q 1 00.00 k.Q 

2 Mn 1 .oooo Mn 

20 Mn 1 0.000 Mn 

4. Adjust DC Current Offset Accuracy 

a. Set the DM 504A in the DC mode, 200 J.1.A 
range. 

b. Press the DOWN and UP push buttons simul­
taneously. The DM 504A checks the + offset and 
- offset , and the readout shows: DONE. 

Table 2-7 

Press Display Reading 

DOWN + UP 1 00.0 n 

DOWN + UP 1 00.00 n 

DOWN + UP 1 .0000 k.Q 

DOWN + UP 1 0.000 kn 

DOWN + UP 1 00.00 k.Q 

DOWN + UP 1 .oooo Mn 

DOWN + UP 1 0.000 Mn 

c. After a few seconds the readout returns to 
0.00. The offset current calibration for the 200 
J.1.A range is complete (see Table 2-7) . 

d. Repeat step b for the remaining ranges (see 
Table 2-7) . 

DC OFFSET CURRENT CALIB RATI ON FACTORS 

OM 504A Range Press 

200 J.I.A DOWN + UP 

2 rnA DOWN + UP 

20 rnA DOWN + UP 

200 rnA DOWN + UP 

2000 rnA DOWN + UP 

5. Adjust D C  Current Accuracy 

2-6 

a. Set the DM 504A in the DC mode, 200 J.1.A 
range. 

b. Connect the DC current source standard to 
the rnA and LOW connectors through appropriate 
cables. 

c. Apply DC + 1 90.000 J.I.A from the current source 
to the rnA and LOW connectors. 

d. Press the DOWN and UP push buttons simul­
taneously. 

Display Reading 
(+/-1 LS digit) 

0.00 J.I.A 

.0000 rnA 

0.000 rnA 

0.00 rnA 

0.0 rnA 

e. After completion of the check the readout 
shows: DONE. 

f. After a few seconds the readout returns tc 
190.00 J.I.A. The DC, +200 J.1.A ranQ� is nov 
calibrated. 

g. Repeat steps a through f with -1 90.000 J.1.A 
DC. 

h. Repeat steps a through g for the remaining 
ranges. Use the input current listed in Table 
2-8. 
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OM 504A Range 

+200 J,1A 

+2 mA 

+20 mA 

+200 mA 

+2000 mA 

-200 J,1A 

-2 mA 

-20 rnA 

-200 rnA 

-2000 mA 

INSTRUMENT 
FRONT 

Service Manual 

Table 2·8 
DC CURRENT GAIN FACTORS 

ln�ut Current 

+190.000 J,1A 

+1 .90000 rnA 

+19.0000 rnA 

+190.000 rnA 

+1900.00 rnA 

-1 90.000 J,1A 

-1 .90000 mA 

-1 9.0000 mA 

-190.000 mA 

-1 900.00 mA 

• 

FREQUENCY . 
COMPENSATION 

TIMMER 

Press 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

DOWN + UP 

Fig. 2-2. Frequency compensation trimmer. 

Calibration-OM 504A 

Dls�la� Reading 

+190.00 J,1A 

+1 .9000 rnA 

+19.000 rnA 

+190.00 rnA 

+1900.0 rnA 

-190.00 J,1A 

-1 .9000 mA 

-1 9.000 mA 

-190 .00 mA 

-1 900.0 mA 

7135-8 
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6. Adjust the AC Frequency Compensation 

Note 

Before adjusting the frequency compensation, 
remove the right side cover of the DM504A. 
The location of the trimmer for frequency com­
pensation is indicated in Fig. 2-2. 

a. Set the DM 504A to the AC mode, 20 V range. 

b. Apply 1 8.000 V, AC, 300 Hz to the Volts/.0 
and LOW connectors. 

7. Adjust the AC Voltage Accuracy 

a. Set the DM 504A to the AC mode, 200 mV 
range. 

b. Set the AC voltage calibrator to AC, 1 0  mV, 
300 Hz (5% of full scale). 

c. Apply 1 0.00 mV, AC, 300 Hz from the AC 
calibrator to the Volts/.0 and LOW connectors 
(5% of full scale) . 

d. Press the DOWN and UP push buttons simul­
taneously. 

e. After completion of the check the readout 
shows 190? indicating you should now apply 1 90 
mV, AC. 

Table 2-9 

c. Note the display reading. 

d. Change the applied voltage to : 1 8.000 V, AC, 
10  kHz. 

e. Adjust trimmer for the same readout reading 
as in the AC, 18.000 V, 300 Hz position. 

f. Repeat steps b through e if necessary. The 
DM 504A is now frequency compensated. 

f. After a few seconds the readout reading returns 
to about 1 0 mV. 

g. Apply 1 90.00 mV, AC, 300 Hz from the AC 
calibrator to the DM 504A (95% of full scale) . 

h. Press the DOWN and UP push buttons simul­
taneously . 

i. After completion of the check the readout shows: 
DONE, indicating the range has been calibrated 
now (offset as well as gain). 

j .  Repeat steps a through i for the 2 V, 20 V 
and 500 V range, with the input voltages listed 
in Table 2-9. 

AC VOLTAGE GAIN FACTORS 

+1·1 LS digit 
DM 504A Range 5% FS lneut 95% FS lneut Press Message Dlsela� 

200 mV 1 0.00 mV DOWN + UP 1 90? 1 0.0 mV 
(approx.) 

200 mV 1 90.00 mV DOWN + UP DONE 1 90.00 mV 

2V 0.1 000 v DOWN + UP 1 90? 0. 1 V  
(approx.) 

2V 1 .9000 v DOWN + UP DONE 1 .9000 v 

20 v 1 .000 v DOWN + UP 1 90? 1 .0 v 
(approx.) 

20 v 1 9.000 v DOWN + UP DONE 1 9.000 v 

200 v 1 0.00 v DOWN + UP 1 90? 1 0  v 
(approx.)  

200 v 1 90.00 v DOWN + UP DONE 
1 90.00 v 
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Calibration-OM 504A 

Table 2·9 (Cont.)  
AC VOLTAGE GAIN FACTORS 

OM 504A Range 20% FS ln�ut 1 00% FS ln�ut 

500 v 1 00.0 v 

500 v 500.00 v 

Note 

Calibration of an AC range is only executed 
after steps a through j have been performed. 

f. After a few seconds the readout reading returns 
to approximately 1 0 JJ.A. 

8. Adjust AC Current Accuracy 

a. Set the OM 504A in the AC mode 200 JJ.A 
range. 

b. Connect the AC current source to the mA and 
LOW connectors through appropriate cables. 

c. Apply AC, 1 0.00 JJ.A from the current source 
(5% of full scale) . 

d. Press the DOWN and UP push buttons simul­
taneously. 

e. After completion of the check the display read­
ing is: 1 90?. 

Service Manual 

Press Message Dls�la;t 

DOWN + UP 500? 1 00 v 
(approx.) 

DOWN + UP DONE 500.0 v 

g. Apply 1 90.00 JJ.A, 300 Hz from the AC current 
source (95% of full scale). 

h. Press the DOWN and UP push buttons simul­
taneously. 

i. After completion of the check the readout shows: 
DONE, indicating the range has been calibrated 
(offset as well as gain) . 

j. Repeat steps a through h for the 2 rnA, 20 
mA, 200 mA, and 2000 rnA ranges with the input 
currents listed in Table 2-1 0. 

Note 

Calibration of an AC range is only executed 
after steps a through i have been performed. 

2-9 



Calibration-OM 504A 

Table 2- 1 0  
AC CURRENT GAIN FACTORS 

OM 504A Range 5% FS lneut 95% FS lneut Press Message Oisela� 

200 JlA 1 0.00 JlA 

200 JlA 190.00 JlA 

2 rnA 1 00.0 JlA 

2 rnA 1 .9000 rnA 

20 rnA 1 .000 rnA 

20 rnA 19.000 rnA 

200 rnA 1 0.00 rnA 

200 rnA 1 90.00 rnA 

2000 rnA 1 00.0 rnA 

2000 rnA 1 900.0 rnA 

9. Adjust the Temperature Accuracy 

a. Set the DM 504A in the Temperature mode. 

2-1 0  

b. Connect the temperature probe to the Volts/.n 
and LOW connectors. 

c. Put the tip of the temperature probe about 
2.5 em into a temperature bath of o· C (+/-0.1 " 
C). 

d .  Watch the readout reading until there is no 
more change. 

e. Press the DOWN and UP push buttons simul­
taneously. 

f. After completion of the check the readout shows: 
DONE.  

DOWN + UP 1 90? 1 0  JlA 
(approx.) 

DOWN + UP DONE 1 90.00 JlA 

DOWN + UP 1 90? 1 00 JlA 
(approx.) 

DOWN + UP DONE 1 .9000 rnA 

DOWN + UP 1 90? 1 .0 rnA 
(approx.) 

DOWN + UP DONE 19.000 rnA 

DOWN + UP 1 90? 1 0  rnA 
(approx.) 

DOWN + UP DONE 1 90.00 rnA 

DOWN + UP 1 90? 1 00 rnA 
(approx.) 

DOWN + UP DONE 1 900.0 rnA 

g. Remove the temperature probe from the o· C 
temperature bath and allow the probe to warm 
to +20" C. 

h. Repeat steps a through g with a 1 00" C 
temperature bath ( +1-0. 1 .  C). 

i. The temperature range is calibrated now. 

Calibration of the DM 504A is complete. Set the · 

jumper on the main board (see Fig. 2-1 )  back to the 
NORMAL position. The OM 504A is ready for use 
again. 
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Section 3-DM 504A 

MAINTENANCE 
This section provides general maintenance informa­
tion. 

RECALI BRATION 

To assure accurate measurements check the calibra-
. tion of this instrument after each 1 000 hours of opera­

tion or every six months if it is used infrequently. 

Replacement of components may necessitate 
recalibration of the affected functions. Refer to the 
calibration section of this manual. 

CLEANING INSTRUCTIONS 

This instrument should be cleaned as often as operat­
ing conditions require. 

Accumulation of dirt on components may act as an 
insulating blanket and prevents efficient heat dissipa­
tion that can cause overheating and component break­
down. 

Use a non-residue type of cleaner; preferable isopropyl 
alcohol or denatured ethyl alcohol. Before using any 
other type of cleaner consult your Tektronix Service 
Center or representative. 

Exterior 

Loose dust accumulated on the front can be removed 
by a soft cloth or a small brush. Dirt that remains 
can be removed with a soft cloth dampened with a 
mild detergent and water solution. Do not use 
abrasive cleaners. 

Interior 

To clean the interior of the instrument, first blow off 
any accumulated dust with dry low pressure air, then 
use a soft brush. If further cleaning is required, use 
a mild detergent and water solution. 

Service Manual 

Variable capacitor C102 should not be cleaned, 
as its electrical performance will be degraded. 

STATIC SENSITIVE COM PONENTS 

This instrument contains electrical components that 
are susceptible to damage from static discharge. 

Observe the following precautions to avoid damage : 

1 .  Minimize handling of components. 

2. Transport and store components or assemblies 
on conductive foam or on metal rails. 

3. Discharge the static voltage from your body 
by wearing an approved wrist strap and pad con­
nection while handling these components. 

4. Do not allow anything on your workstation 
that is capable of generating a static charge. 

5. Keep component leads shorted together when­
ever possible. 

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

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

8. Use only special anti-static suction or wick 
type desoldering tools. 
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OPTIONS 
Standard A ccessories 

The following items are standard accessories to the DM504A: 

OM 504A Operators Manual (070-6945-00) 

Test Leads ( 1 96-321 2-00) 

O ptions 

The DM 504A can be ordered with the fol lowing option: 

Option 1 OM 504A calibrated with a Tektronix P6602 Temperature Probe. 

O ptional A ccessories 

Tektronix P6602 Temperature Probe 

OM 504A Service Manual (070-71 35-00) 

Service Manual 

Section 4-DM 504A 

4-1 





Sechon 5--DM 501R 

R E PLACEABLE 
E LECTRI CAL PARTS 
PARTS ORDERI NG I N FORMATIO N  

Replacement parts are available from or through your local 

Tektronix. I nc. F1eld Office or representative. 

Changes to Tektronix instruments are sometimes made to 

accommodate i m proved components as they become available, 

and to give you the benefit of the latest circuit im provements 

developed in our engi neeri ng department. I t  is therefore i mpor­

tant. when ordenng parts. to i nclude the following information i n  

your order: Part num ber. instrument type or number, serial 

num ber. and modification number if applicable 

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

im proved part. your local Tektronix. I nc.  Field Office or represen­

tative wil l  contact you concerni ng any change in part number. 

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

manual.  

LIST OF ASSEM B LIES 

A list o f  assemblies can b e  found at t h e  beginning o f  the 

Electrical Parts list The assemblies are l isted i n  numerical order. 

When the complete component number of a part is known, this l i st 

wil l  identify the assembly in which the part is located. 

CROSS I N DEX-M FR. CODE NUM BER TO 
MAN U FACTURER 

The Mfr .  Code Number to Manufacturer index for the 

Electrical Parts List  is  located im mediately after this page. The 

Cross I ndex provides codes. names and addresses of manufac­

turers of components l i sted in the Electrical Parts list. 

ABBREVIATIONS 

Abbreviations conform t o  Amen can National Standard Y 1 . 1  

COMPONENT NUM BER (column one of the 
Electrical Parts List) 

A numbering method has been used to identify assemblies. 

subassemblies and parts. Examples of this numbering method 

and typical expansions are i l l ustrated by the following: 

Example a. component number 
_._ 

A23R 1 234 A23 R 1 234 

� �  
Read: Resistor 1 234 of Assembly 23 

Example b. component number 

A23A2 R 1 234 A23 A2 R 1 234 

Assembly � Subassembly � ,L__ number 

Circuit 

n u m ber 

Read: Resistor 1 234 of Subassembly 2 of Assembly 23 

Only the circuit num ber will appear on t he diagrams and 

circuit board i l l ustrations. Each diagram and circuit board 

i l l ustration is clearly marked with t he assembly number. 

Assembly numbers are also marked on t he mechanical exploded 

views located in the Mechanical Parts List The component 

number is  obtained by adding t he assem bly n u m ber prefix to the 

circuit num ber. 

The Electrical Parts list is divided and arranged by 

assem blies in numerical sequence (e.g. ,  assembly A1 with its 

subassemblies and parts, precedes assem bly A2 with its sub­

assemblies and parts) . 

Chassis-mounted parts have no assembly number prefix 

and are located at the end of t he Electrical Parts List 

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

I n dicates part number to be used when ordering replace­

ment part from Tektronix. 

SERIAL/MODEL NO.  (columns three and four 
of the Electrical Parts List) 

Column three (3) indicates t he serial number at which the 

part was first used. Col umn four (4) indicates the serial n u m ber at 

which the part was removed. No serial number entered i n d icates 

part is good for all serial num bers. 

NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts list, an Item Name is separated from the 

description by a colon ( : ) .  Because of space l imitations. an Item 

Name may sometimes appear as incomplete. For further Item 

Name identification, the U.S. Federal Cataloging Handbook HS-1 

can be util ized where possible. 

M FR. CODE (column six of the Electrical Parts 
List) 

I n dicates the code n u m ber of the actual manufacturer of t he 

part. (Code to name and address cross reference can be found 

immediately after this page.) 

MFR. PART N U M BER (column seven of the 
Electrical Parts List) 

I n dicates actual manufacturers part num ber. 
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Replaceable Electrical Parts - 111 501R 

CROSS IHOEX-nfR. CODE TO HRHUfRCTURER 

5-2 

HfR 

CODE 

01123 

021 02 

03901 

1 1 1 02 

1 1808 

1 6806 

1 8101 

1 851 7 

20106 

21 109 

22105 

25623 

31101 

38329 

38108 

13902 

51050 

58301 

59651 

61 101 

65606 

69803 

82125 

82535 

82902 

96701 

nrR. HII1E 

RHRLOG DEUICES 11£0ERLRHD 

RURIEIIA 

TEKTRONIX IHC 

BOURNS HEDERLRHO 

BURNDV HEOERLRHO 

DALE ELECTROHICS 

DIODE HEOERLRND 

OJIE -ROEDERSTEIN 

DUPONT COHHECT DR SVST EMS 

EBU ELEKTROHIK 

ELINCOM 

&EHERRL IHSTRUHENl CLARE 

RICHARD HIRSCII1RH £L£CTRONICR 

IN! EL BENELUX 

ITT CRHHOH HEDERLRND 

KLEES ELECTRONICS 

MRLCHIUS 

MOTOROLA 

HRTIONRL SEMICOHDUCTOR BENELUX 

HVKERK ELECTRONICR 

PHILIPS HEDERLRHD,ELOHCO 

RODELCO B. U. ELECTRDHICS 

TECt11RTIOH ELECTROHICS 

TEKTROHIX HOLLRHD 

TEXAS IHSTRIIIEH!S 

UITRDHIC TER RPEL 

ADDRESS 

BEHELU�£6 27 

OOORHRKKERSUEG 26 

P 0 BOX 500 

P 0 BOX 37 

P 0 BOX 201 

P 0 BOX 1 251 

HEIDOORHKRDE 22 

P 0 80X 1 9  

P 0 BOX 2060 

PLRHETEHBARN 2 

ODSTERKADE 33 

OUERHRRHLARH 

P 0 BOX 92 

P 0 BOX 81130 

P 0 BOX 21 2 

BOWERY 70 

P 0 BOX 18 

MRRRSSEHBROEKSEDVK 37 

P O BOX 90 

DREHTESTRRAl 7 

P 0 BOX 90050 

P 0 BOX 6821 

P 0 BOX 9 

P 0 BOX 526 

P 0 BOX 1 2995 

P 0 BOX 35 

ZIPCODE,CITV ,STRTEICOUHTRV 

1901 SJ OOSTERHOUT ,HOLLAND 

5612 HP EIHDHDUEH,HOLLRHO 

97077 BERUERTOH,OR£60N,USR 

2270 RR UOORBURG ,HOLLRHO 

Z?iO RE URDDIHXUEEH ,HOLLAND 

8039 PUCHHEIH/BHf ,U. 6ERHRHV 

3992 RE HOUT EH, HOLLAND 

1 180 RR 111STELUEEH,HOLLRHD 

5202 CB DEN BOSCH, HOLLRHD 

3606 RK HRRRSSENBROEK,HOLLRHD 

9503 HP STROSKRNRRL,HOLlRHD 

3700 T OHGEREH ,BEL6I un 
1 380 RB UEESP, HOLLRHD 

3009 CC ROTTERDRH, HOLLRHD 

1900 RE OOSTERHOUT ,HOLLRHD 

1 1 85 XX 111STELUEEN ,HOLLAND 

3100 RA SCHI£DII1,HOLLRHD 

3606 R6 MRRRSSEH, HOLLRKD 

1 380 RB UEESP, HOLLRHD 

1 083 HK R'DRH-BUITEHUELDERT ,HOLLRHD 

5600 PB EIHDHOUEH,HOLLRHD 

1802 HU BREDA ,HOLLRHD 

1175 Z6 HRRfTEH,HOLLRHD 

8110 111 HEEREHUEEH,HOLLAHD 

1 1  00 RZ 11151 ERDII1, HOLLRHD 

9560 RR T ER RPEL , HOLLAND 



R�plac�able [lectrical Parts - 111 S01A 

C111POH£HT NO. TEKTRONIX SERIAl HO SERIRl HO HII1E 8 DESCRI PTI OH nrR 

PRRT HO. EffECTIUE DISCOHT. CODE 

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

RI O 671 -0647-00 BOARD RSSY IIRIH IJ1501A 8253S 

Al l  671 -0618-00 BOARD RSSV DISPlAY 1115018 82S3S 

Al ii---- 21 1-2SI 8-01 HERTSIHK Xstr T0220/20Z AlU 03901 

RI O----- 1 36-0757 -DO SKI , Pl-IH ElEC, IIICROCK1 10 DIP 1 1808 

RI O----- 1 36-D?SS-00 SKT, Pl-IH ElEC, IIICROCKT 28 DIP 11808 

AI 0----- 311-0326-00 CliP ElECTRICAl fUSE f1 DO 31101 

Al ii----- 276-0635-00 CORE , En TOROID, fERRm 03901 

RI OBZI 1 1 9-31 96-00 BEEPER PIEZO PK1122EPP 1001 61101 

AIOC 2 281 -0775-00 CAP fXD C£R DI • 1 Uf 20% SOU T UBUlRR 61101 

R10C 3 281 -0775-00 CAP fXO CER DI . I  Uf 20% SOU TUBUlAR 61i01 

R1 0C 1 281 -09S6-00 CAP fXD CER OI 33pf 2% I OOU 65601 

RI OC 5 281-0956-00 CRP fXD CER DI 33pf 2% I OOU 65601 

RIOC 6 290-0778-00 CAP fl«l ElCTlT l uf 20% SOU HPLZO 18101 

RI OC 7 281 -0775-00 CAP fXD CER OI • 1 Uf 20% SOU TUBUlAR 61101 

RIOC I 281 -0775-00 CAP fXO CER DI • I Uf 20% SOU TUBUlAR 61i01 

AI OCIOO 283-0793-00 CAP fXO IIICA OI 3035pf I% SOOU 03901 

A10C101 283-0199-00 CRP fXD CER DI 25pf 1 0% 10DOU 03901 

R1 0CI02 281 -01 OS-00 CRP URR C£R or 0. 8-8. 5pf ?SOU 13902 

R10C103 290-0920-00 CRP fXO ELECT 33uf +50-20% 351JUDC 1 8101 

R1 OCI01 290-0920-00 CRP fXD ELECT 33uf +50-20% 35UUDC 1 8101 

AIOCIOS 285-lHI-00 CRP fXD PlASTIC luf 10% 1 60U 1 851 7 

AI OCI06 285-l i36-00 CAP fXD IIILZD . l uf 1 60U 1 0% 1 8517 

R1 0C107 285-1 131-00 CAP fXO PLASTIC l uf 1 0% 1 60U 1 8517  

A10C108 281 -0773-00 CRP fKO CER 01 0 . 01 uf 1 0% 1 00U 61101 

RIOCI09 281 -0773-00 CAP fKD CER DI 0. 01 uf I OX I OOU DliOI 

R1 OC1 1 0  285-l i32-00 CAP fXD PLASTIC • 33uf I 0% 1 60U 1 851 7 

RIOC1 1 1  281 -0773-00 CAP fXO CER or 0. 01 uf I OX I ODU 61i01 

AI OC1 1 2  290-0801-00 CRP fKO EltllT I Ouf +50-20% ZSU 1 8101 

RIOC1 1 3  2911-0801-00 CRP fXD ELCTlT I Ouf +50-20% 2SU 1 8101 

R10C1 1 1  290-0801-00 CRP fKO ELCTl T 1 Ouf +50-20% 25U 1 8101 

RIOC1 1 5  290-0845-00 CRP fKO ELCTLT 330uf +S0-10% 25U 1 8i01 

Rl DC1 1 6  290-0815-00 CAP fKO ELCTLT 330uf +50-1 0% 2SU 1 8101 

R10C1 1 7  290-1201-00 CHP fXO £LCTLT HOOuf 1 6U 1 851 7 

H1 0C1 1 8  281 -0826-00 CHP fXD CER 01 22DDpf 1 OX 1 OOU t UBUUIR 61101 

R1 DC1 1 9  281 -882&-00 CRP fXD C£R 01 2200pf 1 0% I DDU TUBULAR 61101 

H10C120 281-0826-DO CRP fKO CER OI 22D0pf 1 0% I OOU TUBULAR 61101 
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Replaceable Electrical Parts - Ill 501R 

CIIIPOHEHT HO. TEKTRONIX SERIAL HO SERIAL HO Hlt1E 8 OESCRI PTI OH MfR 
PART HO. EffECTIUE DISCOHT . CODE 

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

R1 0C121 281 -0826-00 CRP fXO CER DI 2200pf I 0% I OOU TUBULAR 61101 

A1 0CR 1 1 52-0111 -02 SEMI COHO OUC DI SIJ SI 30U 1 5�A 30U 65601 

AI OCR 2 1 52-01 11-02 SEMI COHO DUC DI SIJ SI 30U 1 5�A 30U 65601 

AIOCRIOO 1 52-0323-00 SEMICOHD OUC DI SIJ SI 35U 0 . 1 R  DO-? 03901 

RI OCRI OI 1 52-0323-00 SEMICOHD DUC DI SIJ 51 35U O . I R  00-7 03901 

RIOCR102 1 52-0188-00 SEMI COHO OUC DI BRIDGE SI 200U 1 .  SA 69803 

R1 0CRI01 1 52-0585-00 SEMI COHO DUC OI R[(T SI ZOOU 1 A 69803 

R1 0CR1 05 1 52-0585-DO SEMI COHO DUC DI RECT 51 200U 1 A 69803 

RI OfiOO 1 59-0021 -00 fUSE CRRH!IDGE 3R6 250U 2A fAST 31101 

R1 0JPI 1 31 -0993-00 BUS COHHECTOR SHUHT ASSEMBLY BLACK 20106 

A1 0KI 00 1 18-021 3-00 RELAY ARM 2fORMC 3U 5 0111S 25623 

AIOK101 1 18-021 3-00 RELAY ARM ZfORMC 3U 5 01115 25623 

R1 0K102 1 18-021 3-00 RELAY ARM 2fORMC 3U 5 0111S 25623 

RIOKI03 H8-0Z13-00 RHAY ARM 2fORMC 3U 5 0111S 25623 

A1 0K101 1 18-0211-00 RELAY RRM fORM A 5U 1 10 0111S 25623 

AI OR 1 31 5-0172-00 RES fXD flll1 OKohrl 5% • 251J 65601 

A1 0R 2 31 5-0172-00 RES fXD fi Ll1 OKohrl 5% • ZSIJ 65601 

RIOR 3 31 5-0172-DO RES fXD fiLM OKohrl 5% • 251J 65601 

A1 0R 1 31 5-01 03-00 RES fXD fi Ll1 1 OKohrl 5% • 25IJ 65601 

A1 0R 5 315-01 03-00 RES fXD flll1 I OKolrl 5% • 251J 65601 

AI OR 6 31 5-01 03-00 RES fXD flll1 1 OKohrl 5% • 2511 65601 

AI OR 7 31 5-01 03-00 RES fXD fiLM I OKohrl 5% • 251J 65601 

RIOR 8 31 5-01 03-00 RES fXD fiLM I OKohrl 5% • 251J 65601 

RIOR 9 31 5-01 03-00 RES fKD flll1 I OKohrl 5% • 2511 65601 

AI OR 1 0  31 5-01 03-00 RES fKD fiLM 1 OKohrl 5% • 251J 65601 

AIOR 1 1  31 5-0172-00 RES rKD fi Ll1 1. ?Kolrl 5% • 251J 6560i 

R1 0R100 307-1 183-00 RES IIJK fKD fi 9, ,ohrl 0. 1 %  0. ZU s2m 

RIORI01 307-0100-00 RES fiLI1 fKD 1 Oohrl 0 . 1 %  03901 

R10RI02 321 -0895-07 RES fKD fiLM 90ohrl 0. 1 %  . 1 251J 65606 

R10R103 321 -D75'l-07 RES fKD flll1 900ohrl 0. 1 %  . 1 251J 65606 

A1 0R10i 321 -0753-06 RES fKD flll1 9Kohrl • 25% . 1 251J 65606 

R10RI05 307-0613-00 RES fKD flll1 200Kohrl I X  3IJ 03901 

R 10RI06 307-0645-00 RES T HERM 5Kohrl 10% 03901 

R10RI07 307-8662-00 RES THERM 1 Kohrl 10% 03901 

AI OR10B 321-01 93-07 RES fKO flll1 ! Kohrl . 1 %  . 1 2511 65606 

RI OR109 31 5-0303-00 RES fKO fiLM 30Kohrl 5% • 251J 65601 

R1 0R1 1 0 321 -0289-07 RES fKO fiLI1 1 OKohrl . I %  • 1 2511 65606 

AIORI 1 1  321-DZ22-07 RES fKO fiLII 2Kohrl . 1 %  . 1 251J 65606 

AI ORI I Z  31 5-01 23-00 RES fKO fiLM 1 2Kolrl 5% • 2511 6560i 
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Replaceable Electrical Parts - Ill 501R 

CIJIPOHEHT HO. T£KTROHIX SERIAL HO S£RIRL HO HillE a D£SCRIPTIOH llfR 

PRRT HO. Erf[[TIU[ OISCOHT . COD£ 

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

R10R1 1 3  321 -0289-07 RES fXD fiLII 1 OKolrl . 1 %  . 1 25U 65606 
R10R1 1 1  321 -171 8-07 RES fXD l . l l l Kolrl . 1 %  . 1 25U 65606 

R1 DR1 1 5  31 5-01 0HO RES fKO fiLII 1 OOKolrl 5% • 25U 65601 

Rl OR1 1 6  321 -0222-07 RES rxo fi Lll 2Kolrl • 1 %  • 1 25U 65606 

RIOR1 1 7  321 -0292-07 RES fKO fiLII 1 0. 7Kolrl . 1 %  . 1 25U 65606 

RlORl i B  321-01 79-00 RES fXO fiLII 715Kolwl 1 %  • 125LI 65605 

RIOR1 1 9  321 -0385-07 RES fXO fiLII 1 OOKolrl . 1 %  . 1  25U 65606 

Rl DR1ZO 321 -0924-07 RES fXO fiLII 'OKolrl . 1 %  . 1 25U 65606 

R10R121 307-0659-00 RES fXO fiLII 2. 2Kolrl 5% • 25U 03901 

R1 OR1 2Z 321 -0373-00 RES fXO fiLII 7S«ohn 1 %  . 1 25U 65605 

R10R123 321 -0019-00 RES fKO fiLII 31 . 6Kolrl 1% • 1 25U 65605 
R10R121 321 -0320-00 RES fXO fiLII 21Kotv, 1 %  . 125U 65605 

R10RI27 307-01 26-00 RES HT C THERIIRL I DOKolrt 1 OX 1 6806 

R1 OR128 321 -0924-07 RES fKD fiLII 10Kolrt . 1 %  . 125U 65606 

R1 0R1 29 321 -0320-00 RES fXO fiLII ZI Kolrl I X . 1 25U 656[15 

RI OR1 30 31 5-0ZZI -00 RES fXO fiLII 220Kolrt 5% • 25U 65601 

R10Rl31 31 5-0ZZl-00 RES fXO fiLII ZZOKolwl 5% • 25U 65601 

R10R132 301-01 82-00 RES fKD fiLII 1 .  BKolrl 5X • 5U 65603 

Rl DR133 321 -021 0-00 RES fKD fiLII ! .  50Kolrt 1% . 1 25U 65605 

RIOR131 321-01 74-00 RES fKD fiLII 631Kolrl 1 %  . 125U 65605 

R10RI35 323-0385-00 RES fXD fiLII 1 OOKohrl 1 %  • 5U 65605 

R10R136 31 5-0331 -00 RES fKD fi Lll 330Kolrl 5% • 25U 65605 

RI DS 1 260-ZiZi-00 SUITCHSET P-P • 6P .1P.  ZP fUHCTIOH 38108 

RI D! 1 20-1 797-00 TRRHSfORIIER UZ539 PRI 25U %701 

Rl OU 1 1 56-3269-DD III CROCK! DI6ITRL 80C31 B OIP10. 6 BBIT 1 211Hz 65601 

. RlOU 2 1 60-5126-00 III CROCK! Dl6ITRL 27C61 £PRill 82535 

R10U 3 1 56-3147-00 IIICROCKJ OI6ITRL 9316 triOS 61X1 6 59651 

RlOU 6 1 56-2601 -00 IIICROCKT DIGITRL 71HC1010 DP16 HCIIOS 65601 

R10U 7 1 56-0513-00 IIICROCKT OIGITRL DP16 enos 58301 

RIOU 1 0  1 56-1 998-00 IIICROCKT DIGITRL 71RLS273 DP20. 3 RLSTTL 82902 

RI OU 1 1  1 56-t m-oo IIICROCKT LIHERR 7 XSTR HPH SI HI&H CUR 58301 

RlOU 1 2  1 56-1065-00 IIICROCKT DIGITRL 71LS373 DPZO 82902 

RI OU 1 1  1 56-0789-02 IIICROCKT OI6ITRL 7iLS165 DP1 6. 3 LSTTL 82902 

RlOUlOO 1 56-1131-00 IIICROCKI LIHERR CR3110£ OPB OP£R IIIPLif 03901 

RlOUlOl 1 56-3506-00 MICROCKT DI6ITRL RD737 DPB RIIS COHH 01123 

Rl OUIOZ 1 56-3607-00 IIICROCKT 016ITRL 65536M1 DIP21 DRill 82902 

Rl OU103 1 56-051 1-02 IIICROCKT 016ITRL C01[152 DP16 enos 58301 

R1 0U105 1 56-0ZBS-00 IIICROCKI LIHERR 7812 TOZ20 UR£6 21109 

R10U106 1 56-D872 -00 IIICROCKT LIHERR IIC791 ZC TOZZO UR£6 58301 

R10U107 1 56-0277-00 IIICROCKT LIHERR 7805 TOZZD UR£6 58301 
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Replaceable £1ectrical Parts - 111 50iR 

CII1POHEHT HO. T£KTROHIX SERIAL HO SERIAL HO HillE a DESCRIPTIOH 11fR 
PART HO. EffECTIUE DISCOHT. CODE 

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

R10UR100 1 52-1 051-00 BRH06AP REf 8069 50PPM 021 02 
R1 0UR1 01 1 52-0727-00 SEJ'IICOHO 1 K82? D07 6. 3U ZEH SI 2% . 11J  58301 

R1 0UR1 0Z 1 5Z-0Zi3-00 SEJ'IICOHO 1 K965B 007 1 5U ZEH SI . 11J  21i09 
R1 0URI03 1 52-om-oo SEJ'II COHO 1 H965B 007 1 5U ZEH SI . 11J  21i09 
R1 0UR1 01 1 52-0226-00 SEJ'IICOHD 1H751R 007 5. 1 U  ZEH SI . 11J  65&01 

R10X1 1 58-03'\3·00 CRISTRL 9. 8301 nHZ 51050 

R1 1 --- m-m8-oo CABLE RSSY 11150iR 82535 

RllDSZOO 1 50-1 208-00 LED ORRHGE SO 5111 221 05 

A1 1 DS201 1 50-1 208-00 LEO ORRHGE 5Q 5lt1 22105 

R11 DS202 1 50-1 208-00 LEO ORRHGE SQ 5111 221 05 

R1 1 0S203 1 50-1 208·00 LED ORAHGE SQ 51'11 221 05 

R1 1 0S201 1 50-1 208-00 LED ORRHGE Sll 5lt1 22105 

R1 1DS205 1 50-1 208-00 LED ORRH6E SO 5lt1 22105 

R11 DS206 1 50-1 208-00 LED ORRHGE SO 5111 22105 

R1 1 DS207 1 50-1 208·00 LED ORAHGE Sll 5111 22105 

R1 1 DS208 1 50-1208-00 LED ORANGE SO 5111 22105 

R1 1 DS209 1 50-1 208-00 LEO ORRHGE 5Q 5111 22105 

R1 1 DS21 0 1 50-12D8·00 LED DRAH6[ SO 5111 22105 

R1 1 DS21 1 1 50·1 208·00 LEO ORRHGE SO 5111 221 D5 

R1 1 Q200 1 51 -01 90-00 HPH SI T0-92 2H3901 58301 

R1 1 0201 1 51 -01 90-00 HPH SI T 0·92 2H3901 58301 

R11 0202 1 51 -0190-00 HPH SI T 0·92 2H3901 58301 

R1 1 0203 1 51 -01 90-00 HPH SI T0-92 ZH3901 58301 

R1 1 0201 1 51 -0190-00 HPH SI T0-92 2H3901 58301 

R1 1 0205 1 51 -01 90-00 HPH SI T 0-92 ZH390i 58301 

R1 1 0206 1 51 -01 90-00 HPH SI T 0-92 2H3901 58301 

R1 1 020? 151 ·01 90-00 HPH SI T0-92 ZH3901 58301 

R1 1 0208 1 51 -01 90-00 HPH SI T0-92 ZH390i 58301 

R1 1 R200 307·0515-00 RES IIIK 75Kohrl 5% fl -9 9KR 1 1 1 02 

R11 R202 31 5·0200-00 RES fKD 20Kohrl 5% • 25U 65601 

R1 1 R203 3D7·0502-0D RES fKD IIIK 1 .  8Kolfl 20% • 1 ZSU 1 1 1 02 

R1 1 5200 260-ZiZB-00 SUITCH nii1EHTRRV 225·05 38i08 

R1 1 S201 260-2128-00 SUITCH nii1EHT RRV ZZS-05 38i08 

R1 1 U200 1 56-D&51·02 niCROCKJ DIGITRL 7iLS1 61 8BIT 82902 

R1 1 U201 1 56-0651 -02 niCROCKT OIGITRL 71LS16i BBIT 82902 

R1 1 U202 1 56·1 215-00 IIICROCKT LIH£RR neli1 3PDS DP16 HPH 58301 

R1 1 U203 1 50-1 21 3·00 RED OISPLII't' +/- LTS-368H� 69803 



CII1POHEHT HO. TEKTRONIX SERIAL HO SERIAL HO Hll1£ R DESCRIPTION 

Al l U201 

A1 1 U205 

R1 1 U206 

R1 1 U207 

PART HO. [ff[CTJUE DISCOHT. 

1 50-1 21 1-00 

1 50-121 1-00 

1 50-1 21 1-00 

1 50-1 21 1-00 

DISPLRV 7SE6t1. LTS-367HR 

DI SPLRV 7S£Q1. LTS-367HR 

DISPLRV 75[6t1. LTS-367HR 

DISPLRV 75Hil1. LTS-367HR 

R!placeable fl!ctrical Parts - 111 501A 

nrR 

CODE 

69803 

69803 

69803 

69803 
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Section 6 - OM 504A 

D IAG RAM S AND CI RCU I T  BOARD I LLUSTRATIO N S  
Symbols 

Graphic symbols and class designation letters are 
based on ANSI Standard Y32.2-1 975. 

Logic sym bology is based on ANSI Y32. 1 4-1 973 i n  
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac­
turer's data. 

The overl ine on a signal name i ndicates that the signal 
performs its i ntended function when it is in the low state. 

Abbreviations are based on ANSI Y 1 . 1 - 1 972. 

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

Y14. 1 5, 1 966 
Y14. 2, 1 973 
Y1 0.5, 1 968 

Drafting Practices. 
Line Conventions and Lettering. 
Letter Symbols for Quantities Used in 
Elect r i cal  Scie nce and El ectri cal 
Engineeri ng. 

American National Standard I nstitute 
1 430 Broadway 

New York, New York 1 0018 

Component Values 

Electrical components shown on the diagrams are in 
the following units unless noted otherwise: 

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

Resistors = Ohms (0). 

--- The i nformation and special symbols below may appear in this manual. ---

Assembly Numbers and Grid Coordinates 

Each assembly in  the i nstrument is assigned an 
assembly number (e.g. ,  A20). The assem bly number 
appears on the circuit board outli ne on the diagram, i n  the 
title for the circuit board component location i l l ustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator i l l ustration. The 
Replaceable Electrical Parts l ist is arranged by assem blies 
i n  numerical sequence; the com ponents are l isted by 
component number *(see following i l l ustration for 
constructing a component num ber). 

A B c 

The schematic diagram and circuit board component 
location i l lustration have g rids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. O nly the components i l l ustrated on the facing 
diagram are l isted in  the lookup table. When more than 
one schematic diagram is used to i l lustrate the circuitry on 
a circuit board, the circuit board i l l ustration may only 
appear opposite the fi rst diagram on which it was il­
l ustrated; the lookup table wi l l  list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 

D 
M o d i f i e d  C o m p o n e n t  
(Depicted in Grey, or With 
Grey Outline) · See Pans List. 

Strap or Link 

Decoupled or Filtered 
Voltage 

Refer to Diagram Number 

S Y N C  G E N E R A  T O R  <:§( 
'---'� 

CIIIPA _< _ _  ,..._._ 
..... ___ , .__ bt<ll ... ...,. l.., 

Schematic Name 
and Number 
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Table l-1 
DM504A DIGITAL CIRCUIT � - MAIN BOARD, AISI!MILY A1 0 

CIRCUIT SCHEMATIC BOARD 
NUMBER LOCATION LOCATION 

BZ1 P 1 1 A4 

C1 C 1 0  C6 
C2 C1 0 C5 
C3 01 0 07 
� � C6 
CS HS CS 
C6 16 C7 
C7 L8 8S 
C1 1 2  12 C6 
� 1 3  � A6 
C1 1 4  14 A6 
� 1 S H2 � 
C1 1 6 13 86 
� 1 7 H2 A6 
� 1 8 � A7 
� 19 � A7 
C1 20 F4 A8 
C121 G4 A7 

CR1 E7 AS 
. �1 04  � � 

CR 1 � G4 M 

J� C5 � 

P1 86 8S 
P1 05 84 08 
P1 06 84 D8 
P2 R4 82 
PSOO 81 D8 

CIRCUIT SCHEMATIC BOARD 
NUMBER LOCATION LOCATION 

R1  08 04 
R2 08 04 
R3 E8 04 
R4 E8 AS 
RS EB AS 
R6 E8 A5 
R7 08 AS 
R8 08 A5 
R9 08 AS 
R10 L8 8S 
R1 1 Q1 1 A4 
R 1 33 02 C8 
R134 c2 C8 

T1 E2 87 

U 1  J5 06 
U2 N8 OS 
U3 H9 07 
US H10 C6 
U7 F9 85 
U10  N8 8S 
U1 1 Pi 8S 
U12  L1 0 CS 
U14 F5 8S 
U105 11 86 
U108 J2 86 U107 13 A6 

X1 18 CS 

' 
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PSflfl 8 1 J  

PSlltl A I J  

I R l 31 R ! 33 
631 t . SK 

PSBB 89 

P50B A9 

P5flfl 828 

c I 

P I CG I 

J P I  3 NC 

"'"" ( J P I  2 Ire' 
CAL JP I 1 

R9 •• R7 R6 R5 ·� 19K ! OK ! OK !OK !OK 
( P I  1 

P I  2 
P I  6 

P I  3 
P I  5 
P I  1 

�:: 7 

8 

001-JN 
UP 

0 S2B-6 r===:;o/A 
{

S I C-? r----o.QHM 

SJB-� f====) C/U 

O I SOAT 
O I SCLK 
D I SCLR 

i""'" 

{
U I B2 _ 9  �CONTRA 

0 U l B2-8 CQt<HRB 

U l 02- 1 0  l.__; COMP 

lc 1 t2 10. 1uF IB. l uF 

�"R CRI 

• v 

R2 R l  R 3  
1 , 71( 4 . 7K 1 , 71( 

1 C3 r luF 
J G r<O  

• v 

•• 
1 9K 

F G 

U 1 4  
7"tALS 165 

SRGS 

� G I ( SI·H F" T l 

�
v

:
O I  
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191 
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"}ax! 
� GB 
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1 � 
2 1\ ( ! 51 
3

� i ( l ]  

5 :,: 151 
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6 � 

� 

•!ill 

I 

OGNO 

H J 

U l 05 
LM78 1 2  

U l 06 
Lt179 1 2  

C1 H I OvF 

U l  IIIClt 

ILE 1 1 9 l  r----1 1 1 XTIILI PsEN 
C5 Rif 

33pf D" 
l ... �I ji8J XTfiN..2 "" 

c• C6 t ur ... . .  
33pf 

•5V o---1 (-------..ilL 
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1151 T l  Pf) . 6  

N( <).lli_ "" P fl . 7  
I I  . .L P t . fJ  P2 . e  

_ll 1 P t .  I PZ. I 

�.L P t . 2  P Z . 2  
P l . J  PZ . 3  

1 5 )  P t . 4  P 2 . '1  
1 6 1  P J . S  P2 . S  P ' J  P l . &  P 2 . 6  
uu_ P 1 . 7  P 2 . 7  

U 3  P'ot.SGCrlz HMC9316E 

oo r �:· SK 
01 

638 i00hz 

U6 
71HC1010 

r--Dt � 
Q2 �C 

' I Gl3 161 

o• �NC 
05 �c 
06 � L....!.l.ID...<[> 07 �1 108hz 
QB c 

Q9 c 
O I B  c 
01 1 { ! 51 

0 1 2  f--ill---
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K 

•5U 

DGNO 

1 3(11 
.. , 

1 1 7 )  

� 
rJ-ll-L-

c 3! :  A!X e 

""" AD< I 

7 1  AD<Z 
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"" ADI 6 
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tze1 
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L M 

NlU I : 7 1  

C? RIO 
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U 1 2  
71ALS373 

�EN l l ll ENABLE G 

1'([
7

] _[31 �� t> AD< 6 1  1 11 
AIX S I  ( 7)  
"" " '"' 
A()( J )  ( 1 3) 
AD< Z I C l 1 1  
""' " ( 1 7 )  
AD< O I  ( 1 8) 

<PI 
" 151 

161  
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1 1 21 
tlSl  
( lS I  
1191 

0A[ G : 7 )  

"" " 
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""' ) ) 191 
llAC Z l  1 8) 
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""' " (6) 
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IW 6 1  ,., 
tw l l  131  

1251 
!211 
( 2 1 1  
1 2 31  
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COMPONENT NUMBER EXAMPLE 
Component Number 

A23T R1234 
Ass bty T Ts�hem�tic 

em Circutt 
Numbel Subassef!!biY ."'umber 

Number (1f usM) 

Chassis-mounted components have no Asstmbly Number 
Pfefix-see end of Replaceable Electrical Parts list 

U2 
27C61 

• E���xe I 
( 1 1 ) 

A V : 
AD! O 

A V 1  ( ] 21 1'10[ 1 
A v 

{ 1 3 1  ADI Z 
A V : 

! l SI ADI J 

�efst:; ( 1 6 )  "'" ' 
1 1 71 AD< S 

A V  " "' 1\0( 6 

" " , 
1 1 91 A0( 7  

121 12 
t29 

122� 
•5V (#!J.r:> 

U 1 0  
71ALS273 

' " '  • 
! I l l 

� C l  

CH'I( 7 J C'>l  10 
0Al 6 1  I'll 
01'1[ 6 )  171 
OAC 1 l  IBl 
OM J l  ( ) 
()A{ 2 J  C l 'll 
""' " 171 
OA UH  {181 

121 � 
101 

1 1 2 1  
!<<I 
1 1 01 

" "  I l l  

. ,  LJ£L 131 
I< I 
151 
161 
171 

BZ I 

i 
I 

Q R 

@ Static Sensitive Devices 
See Maintenance Section 

U ! l 
MCI 1 1 3  

COM 

I 

-

-

!Sl +SV 

' 61 
C I S  I 
( 1 41 
( 1 3) 
( 1 2 1  

pJ-!-!!-' "' 

P2 -
•511 

P2 

ZBBM't==> CR2 

RELS 

-

0 

REL-1 
K l 0 1 - 1  

1 

""l 
RELJ K l tl 2 - 1  
REL2 K l 0<4-6 0 
REL!-r==';, K 1 00- 1 

OFFSETi VR t e-t 

R l l 
• •  7K 

P/Q A l B  MA I N  BOARD 

OM 504A DIGITAL CIRCUIT 

DM 504A 



DM 504A 

8 

0 

c 

8 

A 

7 

+ 
P2 -a:IJ-

� 
• 
• 

T 1 

6 5 4 3 2 

COMPONENT NUMBER EXAMPLE 
Component Number 

A23T R1234 
Schematic 

Assembly I T. Circuit 
Number Subissembly Number 

Number (if used) 

Chassis·mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts list 

l<i\ Static �sitive Devices 
\;!)I See Maintenance Section 

Table 6-2 
ANALOG CIRCUIT 0 MAIN BOARD, ASSEMBLY A 1 0  

CIRCUIT SCHEMATIC BOARD 
NUMBER LOCATION LOCATION 

C1 00 
C1 01 
C1 02 
C1 03 
C1 04 
C1 05 
C1 06 
C1 07 
C1 08 
C1 09 
C1 1 0  
C1 1 1  

CR2 
CR 1 00 
CR 1 01 
CA1 02 

F100 

K 1 00 
K1 00SA 
K1 00SB 
K1 01 
K 1 01 SA 
K101 SB 
K1 02 
K1 02SA 
K1 02SB 
K1 03 
K104 

P1 00 
P1 01 
P 1 02 
P 1 03 
P1 04 

R 1 00 
R 1 01 
R 1 02 
R 1 03 
R 1 04 
A 1 05 
R 1 06 
R 1 07 
R 1 08 

14 
H4 
H4 
P7 
07 
05 
E4 
05 
07 
07 
G6 
P5 

07 
P3 
P2 

M 1 0  

N9 

09 
18 

N8 
0 1 0 

18 
K4 

0 1 0  
J9 
J4 
J9 
15 

82 
R 1 0  
A 9  
8 2  
8 2  

H 6  
H 9  
H B  
H S  
1 4  
J6 
J5 
L2 
N4 

83 
83 
82 
01 
02 
C2 
C3 
03 
02 
C2 
03 
C1 

C4 
0 1  
0 1  
A 1  

A1 

A4 
A4 
A4 
A3 
A3 
A3 
84 
84 
84 
A2 
83 

81 
A1 
81 
81 
82 

83 
A3 
A4 
A4 
A3 
C3 
82 
C1 
0 1  

CIRCUIT SCHEMATIC BOARD 
NUMBER LOCATION LOCATION 

R 1 09 
R 1 1 0  
R 1 1 1  
R 1 1 2  
R 1 1 3  
A 1 1 4  
A 1 1 5  
R 1 1 6  
R 1 1 7  
R 1 1 8  
R 1 1 9  
A 1 20 
A 1 21 
R 1 22 
R 1 23 
R 1 24 
R 1 27 
R 1 28 
R 1 29 
R 1 30 
R 1 31 
R 1 32 
R 1 35 
A 1 3 6  

S 1 A  
S 1 8 
S1 C 
S 1 0 
S1 E 
S 1 F 
S28 
S2C 
S20 
S3A 
S38 

U 1 00 
U 1 01 
U 1 02 
U 1 03 

VA1 00 
VR 1 01 
VR1 02 
VR1 03 
VR1 04 

N4 
PS 
NS 
M S  
N7 
N7 
E3 
cs 
C4 
C4 
EB 
ES 
04 
04 
G7 
03 
G7 
E8 
07 
P3 
P2 
M 2  
G3 
G2 

F3 
G2 
MS 
M4 
N6 
L4 
M9 
M3 
K5 
L4 
M8 

04 
07 
F5 
F7 

N5 
84 
03 
02 
04 

C1 
C1 
C1 
C1 
C2 
C2 
C2 
03 
03 
03 
04 
C4 
C3 
C3 
03 
C3 
04 
C4 
C4 
C1 
01 
C1 
C1 

81  
81  
81  
8 1  
8 1  
8 1  
81 
8 1  
8 1  
8 1  
8 1  

01 
02 
03 
03 

C1 
03 
01 
01 
C3 
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COMPONENT NUMBER 'EXAMPLE 
Component Number 
��.Rl. [4Schem.OC 

Assembly: ...J · ! _ Circuit Number · Su�y Nu� Numbtr (it used) 
ChaSsiS: mounted components have no Assemtiy Number 
J:Wtfi•-See tnd of RepilceJb6e EJectri� Parts list 
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\:t::JI See /llaintenance Section 
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OM 504A 
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COMPONENT NUMBER EXAMPLE 
Component Number 

- A23 T R1234 
j �Schematic Assembly _j l_ · Circuit Nut,lbet Subassembly Number Number (if used) 

Chassis-mounted components have no Assembly Number 

prefix-see end of Replaceable Electrical Parts list. 

IV:\ Static Sensitive Devices 
\:!:::1 See Maintenance Section 

CIRCUIT 
NUMBER 

OS200 
OS201 
OS202 
OS203 
OS204 
OS205 
OS206 
OS207 
OS208 
OS209 
OS2t0 
OS21 1 

P200 

0200 
0201 
0202 
0203 
0204 

T1ble 6-3 
DM504A DISPLAY � - 1DISPLAY BOARD, ASSEMBLY A 1 1  

SCHEMATIC BOARD 
LOCATION LOCATION 

01 1 02 
01 1 02 
0 1 0  0 1  
01 0 01 
09 0 1  
09 02 
08 C2 
08 C1 
J1 01 
J2 01 
J2 01 
J3 C1 

82 A6 

1 1 1 C7 
1 1 1  C6 

H 1 0  C5 
H 1 0  C4 
H9 C3 

CIRCUIT SCHEMATIC BOARD 
NUMBER LOCAT ION LOCATION 

0205 G9 C2 
0206 G8 C1 
0207 F8 C1 
0208 12 C7 

R200 81 1 C5 
R202 12 85 
R203 E3 CS 

S200 C5 82 
S201 C5 86 

U200 03 A6 
U201 H3 84 
U202 J3 A2 
U203 J6 07 
U204 N 1  06 
U205 N3 05 
U206 N4 04 
U207 N6 03 
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COMPONENT NUMBER EXAMPLE 
Component Number 

A23 T R1234 
Schematic Assembly T L Circuit Num� Subassembly Number Number (if us�) 

ChaSSIS-mounted components have no Assembl� Number 
prehx-see end of Reptaceabte Electrical Parts list. 
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Section 7-01 501R 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your lo­
cal 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 im­
provements developed in our engineering department. It is 
therefore important, when ordering parts, to include the fol­
lowing information in your order: Part number, instrument 
type or number, serial number, and modification number if 
applicable. 

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

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

ITEM NAME 
In  the Parts List, an item Name is separated from· the 

description by a Colon(:). Because of space limitations, an 
Item Name may sometimes appear as incomplete. For fur­
ther Item Name identification, the U.S. Federal . Cataloging 
Handbook H6-1 can be utilized where possible. 

FIGURE AND INDEX NUMBERS 
Items in this section are referenced by figure and index 

numbers to the illustrations. 

/ 

INDENTATION SYSTEM 
This mechanical parts list is indented to indicate item re­

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

1 2 3 4 5 ' Name & Description 

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

END ATTACHING PARTS 

Detail Part of Assembly and/or Component 
Attaching parts for DetaR Part 

END ATTACHING PARTS 

Parts of Detail Part 
Attaching parts for Parts of Detail Part 

END ATTACHING PARTS 

Attaching Parts always appear in the same indentation 
as the item it mounts. while the detail parts are indented to 
the right. Indented items are part of, and included with, the 
next higher indentation. 

Attaching parts muat be purchesed Mparately, un· 
less otherwise specified. 

ABBREVIATIONS 
Abbreviations conform to American National Standards 

Institute Yl . l  

?-1 





CROSS IHOEX-IIfR. COOE TO IIRNUfRCTURER 

llfR 

CODE 

IIFR . Hill( 

03901 T[KTROHIX INC 

311 01 RICHARD HIRSCHIIRH ELECTROHICR 

58701 IIULDER HRRDEHBER6 

79601 STAUffER SUPPLV INC 

82535 T EKTRONIX HOLLRHD 

ADDRESS 

P 0 BOX SOO 

P O BOX 92 

P 0 BOX 3059 

81 0 S.  E .  SHERIIRH 

P 0 BOX 526 

Replaceable llechanical Parts-111 501R 

ZIPCOOE ,CITV ,STRT£1COUHTRV 

97077 BERUERTOH , ORE SOH , USA 

1 380 RB UEESP ,HOLLRHD 

2001 DB HRRRLEM ,HOLLRHD 

9721 1 PORTLRHD ,OR£60H ,USR 

8110 111 HEEREHUEEH ,HOLLRHD 

7·3 



. l p rts-111 SO�R Replaceable llechamca a 

7-1 EXPLODED VIEW 



Replaceable nechani cal Parts-111 50�R 

fiG. & TUTROHIH SERIAL HO SERIAL HO QTV Nfl1( & DESCRIPTIOH nrR 

!HOEK HD. PRR! NO. [ff[CTIU£ OISCOHI . CODE 

------------·-----------------------------------------------------------------------------------------

07D-69i5-00 USERS nRHUAl 03901 

1 -1 1 05-0865-00 1 BRR LATCH R£LERS£ 03901 

2 1 05-0866-00 2 LRTCH R£TRIHIH6 03901 

3 1 05-0932-00 3 LRTCH PAHEL SID£ 03901 

1 1 29-00�2-00 3 SPRCER POST 03901 

5 1 29-0299-00 3 POST BRASS 03901 

6 1 36-0765-00 3 JACK TI P Bf!HRHA 03901 

1 96-321 2-00 1 LEAOS TEST S(l R£0/BLRCK 311 01 

7 21 0-0202-00 3 T £11M I HAl LUG SOLO 79601 

8 21 1 -0007-00 6 SCR£U nRCH 79601 
9 21 1 -01 01 ·00 1 SCREU nRCH fLR! 79601 
1 0  2 1  1 ·030i-OO 5 SCREU U/UASHER 79601 
1 1  21 3-01 16·00 1 SCREU TRPPIH6 79601 
1 2  21 3-0793-00 2 SCREU TAPPIH6 79601 
1 3  21 1-1 061 -00 SPRIH6 79601 

1 1  21 1-251 8-01 HERT SIHK 03901 

1 5  21 1-31 13-00 SPRIH6 03901 

1 6  211-336HO fRST HER LRT CH PRHEL SID£ 03901 

1 7  220-0633-00 HUT ROUHD KHURLEO BRASS 03901 

1 8  331 -051 8-00 nRSK STI em L[HS 03901 

1 9  333-361 1-00 fROHTPRHEl 1115018 03901 

20 331-7253-00 1 nRRKER IDEHI 03901 

21 337-3039-00 2 SHIELD [l[C SID£ 03901 

22 337-3505-00 6URRO SHIELD ctriP SID£ 82535 

23 337-3506-00 6URRO SHI ELO SOLDER SID£ 82535 

2� m-1 399-oo CLIIIP RfT RI HI HG 58701 

25 355-0239-00 1 STUD SHOULD£R£0 03901 

26 366-1 559-09 2 PUSH BUTTOH 03901 

27 366- 1 851 -01 1 KHOB LATCH 03901 

28 366-201 7-00 3 PUSH BUTTON 03901 

29 378-2030-00 1 . LEHS LED DISPLAY 03901 

30 386-3657-01 2 SUPPORT PL ·I H 03901 

31 386-1866-00 SUPPORT fRfi1E 03901 

32 386-5780-00 fROHT SUBPRHEL 11150� 03901 

33 126-0721-99 fRfl1( S£CT I OH 03901 

31 126-0725-99 fRfl1£ SECT! OH 03901 

35 671 -0617-00 R1 0 BOARD ASSV 82535 

36 671 �0618-00 81 1 BOARD RSSV 82535 



M AN UA L  CHANGE IN FORM ATI O N  

At Tektronix, we continually strive to keep up with latest electronic developments 

by adding circuit and component improvements to our i nstruments as soon as they 

are developed and tested. 

Sometimes, due to printing and shipping requirements , we can't get these 

changes immedi ately into printed manuals. Hence, your manual may contain new 

change i nformation on following pages.  

A single change may affect several sections. Since the change i nformation sheets 

are carried in the manual until all changes are permanently entered, some 

dupl ication may occur. I f  no such change pages appear following this page, your 

manual is correct as printed. 
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MAN UAL CHANG E I N FORMATION 
Date: ---"'Dec........_.2_ ...... 1 .... 98,...8.___ Change Reference : _ _..C.._.1L..I/1,.,.28...,8.___ 

Product: OM 504A PigHal Multjmeter Manual Part No: 070-71 35-00 

DESCRIPTION 

For Serial Number H7001 01 and above, please make the following changes: 

Page 5-3 

Change to: 

A1 0 

A1 1 

REPLACEABLE ELECTRICAL PARTS 

671 -0647-01 BOARD ASSY MAIN DM504A 

671 -0648-01 BOARD ASSY DISPLAY DM504A 

Change the CORE,EM TOROID, FERRITE to read: 

A1 0----- 1 20-1 853-00 TRANSF, TOROI D 

Page 5-5 

Change to: 

A1 0U2 1 60-5426-03 M ICROCKT DIGITAL 27C64 EPROM 

Page 5-6 

Change to: 

A1 1 U200 1 60-0651 -00 M ICROCKT DIGITAL 74LS1 64 8BIT 

A1 1 U20 1 1 60-0651 -00 M ICROCKT DIGITAL 74LS1 64 8BIT 

Add: 

A1 1 C200 281 -0775-00 CAP FXD CER Dl I 1 UF 20% sov TUBULAR 

On Diagram 3 show A 1 1  C200 connecting between pins 2 and 7 on A 1 1  U201 . 

OPTIONS 

Page 4-1 

Change the references to OPTION 1 to read: 

OPTION 2. 

Page 1 of 1 
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