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OPERATORS SAFETY SUMMARY

The general safety information in this part of the
summary is for both operating and servicing personne!.
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 personal injury or loss of life.

As Marked on Equipment

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

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

SYMBOLS

In This Manual

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

As Marked on Equipment

k DANGER — High voltage.

@ Protective ground (earth) terminal.
A ATTENTION — Refer to manual.
@ Refer to manual.

Power Source

This 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 pro-
tective ground connection by way of the grounding con-
ductor in the power cord is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conduc-
tor of the power module power cord. To avoid electrical
shock, plug the power cord into a properly wired recep-
tacle before connecting to the product input or output
terminals. A proiective ground connection by way of the
grounding conductor in the power cord is essential for
safe operation.

Danger Arising From Loss of Ground
Upon loss of the protective-ground connection, all
accessible conductive parts (including knobs and con-

trols that may appear to be insulating) can render an
electric shock.

Use The Proper Fuse

To avoid fire hazard, use only the tuse 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

explosive atmosphere unless it has been specifically
centified for such operation.

Do Not Operate Plug-in Unit Without Covers

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

vii
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Figure 5.1.1. TM 504A Mod WQ Power Module with Plug-Ins.
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SPECIFICATION

INTRODUCTION

Description

The TM 504A Mod WQ is a four-wide power module
compatible with all TM 500 plug-ins. It provides unregu-
lated dc and ac supplies and non-dedicated power

transistors for plug-in usage. Rear interface connec-
tions allow interconnection of signals between plug-ins.

Performance Conditions

The values listed below are valid only when the instru-
ment is operated at an ambient temperature between
0°C and 50°C.

Table 5.1.1
Electrical Characteristics

Characteristics Performance Requirements } Suppiemental information
SUPPLIES
+33.5Vdc
Tolerance? +23.7Vio +400V
PARD (Periodic and <2.5Vpp.
Random Deviation)
Maximum load 350 mA.
Maximum load di/dt 10 mA/pus.
-33.5vdc
Tolerance? -23.7V1to -40.0 V.
PARD <2.5Vpp.
Maximum load 350 mA.
Maximum load di/dt 10 mA/us.
+11.5 VdcP
Tolerance?2 +7.6Vtio +16.0 V.
PARD <25V pp.
Maximum load
Standard 1.3 A.
compartment
High~-power 4.0 A
comparntment
Maximum load di/dt 20 mA/us.

25 Vac (2 eachy)

Range 25.0Vms +10%, -15% fioating.
Maximum load
Standard 25 VA.
compartment
High-power 60 VA.
compartment
Maximum floating 350 V peak.
voltage

5.1.1
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Table 5.1.1 (cont)

TM 09361A~-12

Characteristics

Performance Requirements

Supplemental Information

SUPPLIES (cont)

17.5 Vach
Range

With a grounded center tap 20.5 V rms
+10%, -20%.

Maximum load

Standard 30 VA,
compartment
High-power 95 VA.
compartment

Maximum plug-in power
drawn from mainframe®

Standard compartment

35 Wdc or 75 VAac.

High-power
compartment

45 Wdc or 125 VAac.

Combined power drawn
sharing limitation®

Standard compartment

VAac + 2.1 (Wdc) <75 VAac.

High-power VAac + 2.1 (Wdc) <150 VAac.
compartment

Fuse data
+33.5Vdc 2.5 A, 3 AG, fast blow.
-33.5vdc 2.5 A, 3 AG, fast blow.
+11.5Vdc 7.5 A, 3 AG, fast blow.

-11.5 Vdc, high power

5 A, 3 AG, slow blow.

SERIES PASS TRANSISTORS

Type

One each NPN or PNP per compartment.

Maximum dissipation
Standard compartment

7.5 W each, 15 W total.

High-power
compartment

30 W each, 50 W total.

SOURCE POWER REQUIREMENTS

Voltage ranges

Selectable 100V, 110V, 120V, 200 V, 220 V,

and 240 V nominal line = 10%.

Line frequency

48 Hz to 440 Hz.

Max power consumption

Approximately 320 W.

Fuse data
100V, 110V, 120V 4 A, 3 AG, slow blow.
ranges
220V, 220V, 240V 2 A, 3 AG slow blow.
ranges

5.1.2
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Table 5.1.1 (cont)

Characteristics

Performance Requirements

|

Supplemental Information

MISCELLANEOUS

Maximum recommended
plug-in power dissipation

One-wide 1010 15 W.
Two-wide 2510 35 W.
* Worst case; low line-full load and high line-no load values including PARD:
b Floating in high-power compartment, 350 V peak.
¢ At nominal line voltage.
11125
f= 18 625 J
5375
[ N n ol l
LJ J S ]
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Fig 5.1.2. TM 504A Mod WQ Outline Drawing.
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Table 5.1.2
Physical Characteristics

Characteristics

|
1 Supplemental Information

ENVIRONMENTAL

Overall Meets or exceeds MIL-T-28800B, Class 5 requirements.
Temperature
Operating 0°Cto +50°C.

Non-operating

-55°Cto +75°C

Humidity 90-95% RH for 5 days cycled to +50°C.
Altitude
Operating 4.6 km (15,000 f1).

Non-operating

15 km (50,000 ft).

Vibration

0.38 mm (0.015"), 5 Hz to 55 Hz, 75 minutes

Shock

20 g's (1/2 sine), 11 ms, 18 shocks.

Bench handling

45°, 4", or equilibrium, whichever occurs first.

Transponrtation

Qualified under National Safe Transit Association Preshipment Test
Procedures 1A-B~1 and 1A-B-2.

MECHANICAL
Net Weight
TM 504A 18.5 Ibs (8.4 kQ).
Overall dimensions
TM 504A 5.4in (13.7 crm) H, 11.11in (28.2 cm) W, 18.6 in (47.2 cm) L.

5.1.4
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OPERATING INSTRUCTIONS

GENERAL

Installation

For full installation instructions refer 1o the procedure at
the end of this section

Power Source

The TM 504A Mod WQ is designed to operate from a
power source with its neutral at or near earth (ground)
potential with a separate safety-earth conductor. Itis not
intended for operation from two phases of multi-phase
system.

Power Usage

With four plug-ins installed, the TM 504A Mod WQ may
require up to 220 watts at the upper limits of high line volt-
ageranges. Actual power consumption depends on the
particular plug-in configuration and operating modes
selected.

High Power Compartment. Some TM 500 series plug-
in modules require high power o operate at their maxi-
mum capabilities. To meet this requirement the TM 504A
Mod WQ has a high power compartment. When viewed
from the front this compartment is on the extreme right
side of the unit.

Loading Considerations. The power capability of the
TM 504A Mod WQ can best be used by carefully plan-
ning the plug-in configuration, the externa! Ioads, and
the resulting power distributions. Optimum conditions
may be obtained by:

1. Having equal loads in ali compartments.

2. Dissipating as much power as possible in the exter-
nal loads.

3. Operating the system in an ambient temperature
near 25°C.

Each plug-in is provided access to a pair of heat-
sinked, series-pass transistors, one NPN and the other
PNP. These transistors enable the plug-in to operate in

power ranges not possible if the power were to be dissi-
pated in the plug-ins themselves.

Line Voltage Selection/Fuse Replacement

The line voltage selector, fuse, and power switch are all
part of the line cord plug assembly, located on the rear of
the power module. Verify that the voltage shown in the
selector window is correct for the line voltage available.

If the displayed voltage selection is incorrect (the volt-
age isindicated by the red-marked window) or the fuses
need replacement, perform the following procedure.
Refer to Fig. 5.2.1.

Fuse Repiacement

1. Make certain that the power module power switch
(located below the plug-in housing on the front) is
turned off and the line cord is not plugged into the
line voltage connector.

2. To check or replace the main power fuses, press
downward on the tab located on the Line Voltage
Selector just above the power cord receptacle. The
door will open, and the fuses can be inspected or
replaced.

3. Ciose the door to reconnect the fuse
Line Voltage Selection

1. Assure that the power module power switch is turned
off and the line cord is not plugged into the line volt-
age connector.

2. See Figure 5.2.1. Press downward on the tab
located on the Line Voltage Selector just above the
power cord receptacle. this opens the selector door.

3. Using a small screwdriver, gently pry, first on one
edge, then the other, to remove the line selector
cards. This etched circuit card is approximately 3/4”
square and 1/8” thick.

4. Notethatoneachedge ofthe selector cardthereis a

red mark, but that the mark is in a different position
on the edge.

5.2.1
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Fig. 5.2.1. Line voltage selection/fuse replacement.

5. Orient the selector card for the desired voltage
range, and press the card into its receptacle.

6. Ensure that the installed fuse matches the range
selected.

7. Close the selector door. The proper range should
show through the correct window.

8. Reconnectthe power cord The TM 504AModWQiis
ready for use.

Operating Temperatures

The TM 504A Mod WQ can be operated in an ambient air
temperature of 0°C to 50°C. Thermal cutout devices
protect the system by disconnecting the power 1o the
TM 504A Mod WQ Power Module when intemal tem-
peratures rise above a safe operating level. These
devices automatically return power to the unit when the
internal temperatures return 1o a safe level.

Since the TM 504A Mod WQ can be stored in tem-
peratures between -40°C and + 75°C, allow the instru-
ment’'s chassis to return to within the operating limits
before applying power.

5.2.2

Pcwer Modules

It is not necessary that all the plug-in compartments be
utilized in order to operate the Power Module. The only
modutes needed are those necessary to complete the

task.
CAUTION

Turn the Power Module off before inserting the
plug-in; otherwise damage may occur o the
plug~in circuitry.

Module Installation

1. Check the location of the white plastic barrier keys
on the TM 504A Mod WQ interconnecting jack to
ensure that their locations match the slots in the
edge of the plug-in module’s circuit board.

2. Alignthe plug-in module chassis with the upper and
lower guides of the selected comparntment Pushthe
module in and press firmly to seat the circuit board in
the interconnecting jack. (Remove the plug-in
module by pulling on the white release latch in the
lower left comer of each module.)

3. Install the plug-in module retaining bar.
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Plug-In Module Retainer Bar Installation

The plug-in module retaining bar is used to ensure that
the installed plug-in modules cannot come out of the
power module while it is being moved or transported.
Note that plug-in modules cannot be removed or
inserted with the retainer bar installed.

To install the plug-in module retaining bar, stand the
power module on its rear-end. Remove the round-head
Phillips screws (holding the top cabinet cover) located
on each side of the TM 504A Mod WQ just behind the
front casting. Align the holes on each side of the retainer
bar with the chassis holes, with the plug-in module
retaining bar extending forward and into the module
opening, over the bottom edge of the plug-in module
Reinstall the screws.

Turn--On Procedure

After completing the installation procedure, found at the
end of this section, and installing the plug-ins, turn on
the POWER switch on the TM 504A Mod WQ.

BUILDING A SYSTEM
Family Compatibility

Mechanically, the plug-in modules are very similar to
other Tektronix product families. However, they are not
electrically compatible. Therefore, the TM 504A Mod
WQ interface has barriers on the mating connectors
between pins 6 and 7 to ensure that incompatible
modules cannot be inserted. See Fig. 5.2.2. A com-
patible module will have a matching slot between pins 6
and 7 of its main circuit board edge connector. This slot
and barrier combination is the primary keying
assignment.

INSTALLATION AND PRE TURN ON
PROCEDURE

Check therear panel markings. !f the factory settings are
compatible with the available line voltage and fre-
guency, remove the plug-in retaining bar from the
TM 504A Mod WQ) and insert the desired plug-ins. Use
the bail to raise the front of the instrument. if a line volt-
age change is needed, refer a qualified service person
to the procedure in the Maintenance section of this
manual.

SIGNAL SOURCE MEASUREMENT

POWER SUPPLY
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Fig 5.2.2. Keying assignments for family functions. One of many possible sequence combinations.
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