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INTRODUCTION

This note describes the construction of a
single-width TM 500 plug-in utilizing the
blank plug-in kit, P/N 040-0652-02. The
plug-in’'s primary purpose is to test TM 500
senes power modules (mainframes) Itis
also useful as a limited performance power
supply for breadboard or student use

In its primary function as a test unit, it
checks the integrity of mainframe power
supply components. It does not check
“interface” connections, these checks
(when applicable) may be made with a
simple ochmmeter or continuity tester. This
note also includes instructions for main-
frame tests using the completed plug-in,

As a utility power supply, the unit supplies

the following voltages:

1. +5 V dc nominal at 1 amp. Suitable for
TTL or similar logic, and compatible
displays. (Type 7805 regulator.)

2. +15V dc and —156 V dc rated at 400 mA,
with short gircuit protection. The
common of these supplies is grounded.
Output voltage and current limiting are
not variable.

NOTE: When using this unit as a power

supply. set the rotary switch to position 3

and the AC/DC switch to the DC position.

ASSEMBLY OF TEST UNIT

1. Parts location is not critical, but care
must be taken o provide low impedance
ground paths.

2, To minimize ripple in the output, be sure
to sense output voltage at the front
panel binding posts. This means that a
separate wire should go from the + 15V
post to R126 and from the —15 V post to
R226. The ground post should be
provided with a low impedance path to
the plug-in frame. Avoid ripple al ground
points of CR121, CR221, R128. and R228

3. The 7805 regulator may be heat sunk by
mounting as shown in Figure 1. This
amount of heat sinking will be adequate
for use as a test unit and for general
use as an auxiliary power supply in
most environments. For heavy duty
service, additional heat sinking may
be desirable.

4. A suggested front panel layout i1s shown
in Figure 2
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Ill. PARTS LIST—MAINFRAME TESTER

ICs
2ea uAT4C: i1, 2
1 ea uA7805: 15
Transistors

1 ea 2N2219A Q121
1ea 2N2222A: Q122
1 ea 2N2905A; Q221
1ea 2N2907A. Q222

Diodes

2ea IN751A: CR121, CR221

6 ea 1N4004. CR1, CR2, CR123, CR223, CR501, CR502
4 ea 1N4152. CR2. CR102, CR122, CR222
LEDs

2ea Monsanto MV5C24
den Monsanto MV5253

(red LED): DS1, DS2
(green LED): D&120, D5220, DS501

Capacitors
2ea 1000 F/50 W Alum
2ea 50 uF/50V Alum
1ea 100 uF/15 V Alum
2ea 22 uF/1s5 Vv Tant
Resistors, fixed
4 ea 11} 2 w 5% W
2ea 3001) I w 5% ww
4 ea 22 k1) W 5% comp
2 ea 15kf) “w 5% comp
2 ea 1.0k} law 5% comp
2ea 499k{) K w 1% metal film
2ea 75k} hw 1% metal film
2ea 18k} lw 5% comp
2ea 10 k12 % w 5% comp
S5ea S1kil 4K w 5% comp
2ea 12k{} ¥ w 5% comp
4ea 15k Y w 5% comp
1ea 360102 % ow 5% comp
Resislors, variable
2ea 5 ki) 20% linear cermet trimmer
Switches
1ea DPDT 23 A panel mount
1 ea SPDT A panel mount

1ea 4 pole, B position, non-short Centralab PSA-211

Fuses
2ea 0.8 A, medium blow with circuit board
mounting hardware
Connectors

3ea Binding post, red
1ea Binding post, white
1 ea Binding post, black

1ea Binding post, green
1ea BNC, Female, panel mount

IV. POWER MODULE (MAINFRAME)

TEST PROCEDURES

Introduction

Since the TM 500 power modules do not
contain regulated supplies, test procedures
are intended simply to assure that power
supply components are functional; that is,
that they have neither failed catastrophic-
ally, nor suffered appreciable degradation.
Although test limits are given, they are
intended as maintenance guidelines rather
than formal specifications. The mainframe
contains no adjustments and doesn't
require “calibration” as the term is usually
applied

Circuit Analysis

1. = 33,5 V dc supplies. These dc supplies
consist of a pair of transformer windings
(equivalent to a tapped winding) feeding
a full wave bridge rectifier which is
followed by filter capacitors and bleeder
resistors. Since there is no regulation
circuitry, the plus and minus voltages
increase and decrease as the primary
line voltage increases and decreases.
When the line voltage is at its nominal
value and there is no external load on
the supply, the dc voltages are nominally
plus and minus 33.5 V. The effect of load
current is to decrease output dc voltage
and increase peak-to-peak npple voltage.
These supplies are connected in parallel
to all compartments.

2. NPN and PNP pass transistors. The pass
transistors are isolated units whose
collector, emitter, and base leads are
brought to the interface connector,
allowing each plug-in to utilize them as
desired, In this test unit, the NPN is used
as a series regulator in the +15 V supply
and the PNP as a series regulator in the
—15 V supply. There is a separate pair of
transistors for each compartment.

3. 25V ac rms floating windings. Each

compartment has two such windings
supplied to it; they are secondary
windings of the main power transformer.
They should be connected so that pins
1A, 5A, and 13A are in phase. This allows
their voltages to be additive when series-
connected. The test unit connects pins
1A and 13A to ground and compares the
phase of 1B and 13B to the phase of 5B
The test unit also half-wave rectifies both
floating windings. One winding produces
a positive voltage and the other a
negative voltage. These voltages are
substituted for the =33.5 V supplies
when the AC/DC switch is in the AC
position, allowing a test of voltage and
current capacity.



4_+12 V dc supply. This supply consists of

a pair of transformer windings (equivalent
to a tapped winding) feeding a 2-diocde
full wave rectifier, followed by a filter
capacitor and bleeder resistor. This
supply is connected in parallel to all
standard (low power) compartments. The
common is isolated from ground in the
mainframe by a one-kilohm resistor but
is grounded by the TM 500 plug-ins.

The high power compartment (far right
hole of a TM 504 or TM 506) has a
separate 12 V supply for itself which
may or may not be grounded by the
plug-in.

The test unit uses the 12 V dc supply as
the raw voltage which 1s regulated by
the Type 7805 5 V regulator.

The unrectified voltage from these
windings is connected to pins 5A and
58. Except for the phase comparison
previously described, these connections
are not checked. Any winding failure
will be detected in the check of the 12V
supply. Lack of ac voltage at pins 5A and
5B (when the 12 V dc supply is working)
would be due to a broken run or
connector.

General Instructions

1. The test procedure for the mainframe
assumes that the test load 1s properly
assembled and in good working order.

Two external load resistances are
required. The recommended wattage
ratings are the minimum required for
adequate perlormance. At these wattage
ratings, the surface temperature under
load may be 100 great for sale handling.
Therefore, the loads should be encased
or shielded. As an alternative, a wattage
rating five to ten times the minimum
value will produce lower surface
temperatures. The loads are:

a. 30 ohms, 10W minimum, used with
+15 V and —15 V supplies.

b, 5 ohms, 5 Wminimum; used with
+5 V supply.

. The HI and LO meter terminals are for
connection to an external test meter In
some tests, the HI terminal is positive
relative to the LO terminal, and in some
it is negative. The unit is designed for
use with an autopolarity DVM having an
input resistance of at least 10 megohms.
The DM 502 is a good choice for this
application.

. The BNC connector in parallel with the
HI meter terminal is for use with an
oscilloscope. It is expected that an
oscilloscope will be used to monitor
ripple voltage on certain tests. These are
low frequency tests and the bandwidth

of the instrument is not important. The
scope will be used mostly ac-coupled
and should have a calibrated vertical
scale and time base. If an oscilloscope 15
not available, checkout can be accom-
plished with the meter

. Several of the bused supply terminals

have multiple connections

a. +33.5V pins 12A and 12B

b. —33.5 V, pins BA and 8B

c. £33.5 V common, pins 9A and 8B

d. +12 V pins 2A and 2B

e. +12 V common, pins 3A, 3B, 4A,
and 4B

The circuit board for the blank plug-in
kit parallels each of these sets. However,
a given plug-in may use only one
contact. The test unit can show the
compartment to be good, whereas one
contact of a pair may be broken or have
an open run, producing trouble with
some particular plug-in unit other than
the test unit.

. In most instances, steps LA, I1IB, VIA,

and VIB of the power module test
procedure are necessary in only one
compartment of a mainframe. However,
It is possible that another compartment
would lack voltage due to a broken run
or contact. Step VIl should always be
performed in a high power compartment
(far right of TM 504 or TM 5086) as well
as at least one of the standard
compartments.

DETAILED TEST PROCEDURE
Step |—NPN Short/Leakage
Presets:

Meter Switch Position 1

AC/DC Selector  AC

A/B Selector A,

External Load Disconnected

Procedure:

Check to see that +15 V indicator LED is
extinguished and that the meter reading
drifts down to zero (or nearly zero) as the
output filter capacitor in the +15 V supply
discharges. A residual reading greater
than 10 mV indicates that the NPN pass
transistor in the mainframe is leaky (or
shorted) from collector to emitter.

A base-emutter short will result in a loss
of regulation (reduced output voltage) in
Step IB. This will cause the +15V
indicator light to dim. Another symptom
of a base-emitter short is that the output
voltage of the +15 V supply goes to zero
more rapidly than normal when switching
from position 2 to position 1.

NPN base-collector leakage will be
evidenced by an output voltage (+15V
supply) greater than normal in position 2
or 3. A base-collector short should

prociuce the same symptom and will also
result in a blown fuse F1 in position 1.
Fuse F1 will also blow if the NPN
collector is shorted to the chassis.

Step II-NPN Beta

Presets:
Meter Switch Position 2
AC/DC Selector AC
A/B Selector A
External Load 30 ohm lead

connecled to +15 'V

Procedure:

CAUTION: Surface temperature of test
load resistors may become too hot for
sale handiing. Reler to general
instruction no. 2.

The meter displays a voltage which is
proportional to the base current of the
NPN pass transistor in this mainframe
compartment. A high reading means low
beta. and a low reading means high beta.
Consider replacement of any transistor
that shows a reading greater than 3.0 V.
Removing the external load should
cause the reading to reduce to a much
smaller value.

A zero {or extremely low) reading may
be due to low output from the +15V
supply. Check raw dc and pass transistor

Step IIIA—+33.5 V dc Supply
(unioaded)
Presels:
Meter Switch Position 3
AC/DC Selector AC
A/B Selector iy
External Load Disconnected

Procedure:
The meter displays the raw dc voltage
supplied by the mainframe to pins 12A
and 12B, and the scope displays the
ripple voltage. If a variable auto trans-
former is available, set the primary line
voltage to the center value of the tap in
use. Refer to Table 1 for the appropriate
values. Inadequate performance is most
likely due to a defective rectifier or filter
capacitor in the +33.5 volt supply. A
delective power transformer is another
passibility. If no voltage is present, a
blown fuse in the mainframe or in the
test unit I1s a possibility.

Step lIIB—+33.5 V dc Supply
(loaded)

Procedure;

CAUTION: Surface temperature of test
load resistors may become too hot for
safe handiing. Refer to general
instruction no. 2.

With the controls still set as in Step [11A,
connect the 30 ohm lpad to the +15V
supply. There will be a decrease in the
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dc voltage displayed by the meter, and
an increase in the peak-to-peak ripple
displayed by the oscilloscope. Refer to
Table 2. Inadequate performance is
likely due to the same causes listed
above.

Step IIC—AC Winding
(pins 13A/13B)

Procedure:

With the controls still set as in Step IIB
(and with the 30 ohm load still connected),

throw the AC/DC switch lo the AC

¥

O

N\
LO

position. There will be a further decrease
in the dc voltage displayed by the meter,
and an increase in the peak-to-peak
ripple displayed by the oscilloscope.
Typical value is 22-28 V, with a peak-to-
peak ripple of 6-11 V. The ripple voltage
is a function of the filter capacitors in the
test unit and will be fairly constant. See
Table 1 and Table 2 for other considera-
tions. {The ripple frequency will also
change from 120 Hz to 60 Hz ) These
changes are due to the half wave
rectifier and the smaller filter capacitor

M) W &) Ln] O~

Cw

in the test unit. Disconnect the 30 ohm
load; the dc voltage should increase to
approximately 32-35 V. Return the
AC/DC switch to the DC position. Failure
to supply adequate voltage in this step
implies that the ac winding connected to
pins 13A and 13B is defective.




Step IV—PNP Short/Leakage Step VIA——33.5 V dc Supply Step VIl—Phasing of AC Windings

Presets: (unloaded) By now, both ac floating windings
Meter Switch Position 4 Presels: supplied to the compartment have been
AC/DC Selector AC Meter Switch Postition 6 checked for adequate voltage and
A/B Selector A AC/DC Selector AC current. If their phasing relative to each
External Load Disconnected A/B Selector A other and to the windings connected to

- External Load Disconnected pins 5A and 5B is correct, DS1 and DS2

Check to see that the — 15 V indicator
LED is extinguished and that the meter
reading drifts down to zero (or nearly
zero) as the output filter capacitor in the
—15 V supply discharges. A residual
reading greater than 10 mV indicates
that the PNP pass transistor in this
mainframe compartment has excessive
leakage or may be shorted from
collector to emitter.

A base-emitter short will result in a loss
of regulation (reduced output voltage) in
Step VIB. This will causethe —15 V
indicator light to dim.

Another symptom of a base-emitter short
is that the output voltage of the — 15V

Procedure:

The meter displays the raw voltage
supplied by the mainframe to pins 8A
and 8B, and the scope displays the
ripple voltage. If a vaniable auto trans-
former is available, set the primary line
voltage to the center value of the tap in
use. Refer to Table 1 for the appropriate
values, Inadequate performance is most
likely due to a defective rectifier or filter
capacitor in the —33.5 V supply. A
defective power transformer is another
possibility. If no voltage is present, a
blown fuse in the mainframe or in the
test unit is a possibility.

will be extinguished. If DS2 is lit, reverse
the transformer leads to pins 1A and 1B.
If DS1 is lit, reverse the transformer
leads to pins 13A and 13B.

Step VIlIl—+12 V dc Supply

Presetls:
Meter Switch Position 1
AC/DC Selector AC
A/B Selector B

External Load Disconnected

Procedure:

The meter displays the raw 12 V dc
voltage supplied to pins 2A and 2B,
Refer to Table 3 for proper values.

Step VIB——33.5 V dc Supply
(loaded)

Procedure:

CAUTION: Surface temperature of test
load resistors may become too hot for
safe handling. Refer to general

supply goes to zero more rapidly than
normal when switching from position 5

to position 4

PNP base-collector leakage will be
evidenced by an output voltage (—15 V
supply) greater than normal in positions

5 or 6. A base-collector short should
produce the same symptom and will also

result in a blown fuse in position 4 Fuse
F2 will also blow if the PNP collector i1s
shorted to the chassis.

Step V—PNP Beta

CAUTION: Surface temperature of lest
load resistors may become too hot for
safe handling. Refer to general
instruction no. 2.

With the controls still set as in Step VIA,
connect the 30 ohm lpad to the — 15V
supply. There will be a decrease in the
dc voltage displayed by the meter, and
an increase in the peak-to-peak ripple
displayed by the oscilloscope. Refer to

insfruction no. 2.

Connect the 5 ohm load to the +5 V
supply. There will be a decrease in dc
voltage displayed by the meter, and an
increase in peak-to-peak ripple displayed
by the oscilloscope, as shown by Table 4.
inadequate performance is probably due
10 a defective diode or filter capacitor in
the mainframe supply. A defective trans-
former winding or a blown fuse is another

) Ll . ¢
Presets: Table 2. Inadequate performance is :]t?SSIEIr!:}’. ;msestompietes the tests for

Meter Switch Position 5 likely due to the same causes listed R '

AC/DC Selector AC above.

A/B Selector A -

External Load 30 ohm load Step VIC—AC Winding (pins 1A

connected to —15 V and 1B)
Procedure:

Procedure:

The meter displays voltage which is
proporiional to the base current of the
PNP pass transistor in this mainframe
compartment. A high reading means low
beta, and a low reading means high beta.
Consider replacement of any transisior
that shows a reading greater than 3.0 V.
Removing the external load should
cause the reading to reduce to a

much smaller value.

CAUTION: Surface temperature of test
load resistors may become too hot for
safe handling. Refer to general
instruction no. 2.

A zero {or extremely low) reading may
be due to low output from the —15V
supply. Check raw dc and pass transistor.

With the controls still set as in Step VIB
(and with the 30 ohm load still con-
nected), throw the AC/DC switch to the
AC position. There will be a further
decrease in the dc voltage displayed by
the meter, and an increase in the peak-
to-peak ripple displayed by the oscillo-
scope. Typical value is 22-28 V, with a
peak-to-peak ripple of 6-11 V. The ripple
voltage is a function of the filter
capacitors in the test unit, and will be
fairly constant. See Table 1 and Table 2
for other considerations. (The ripple
frequency will also change from 120 Hz
to 60 Hz.) These changes are due to the
half wave rectifier and the smaller filter
capacitor in the test unit. Disconnect the
30 ohm load: the dc voltage should
increase to approximately 32-35 V.
Return the AC/DC switch to the DC
position. Failure to supply adequate
voltage in this step implies that the ac
winding connected to pins 1A and 1B

is defective.



TABLE 1

TM™ 501 T™ 503 T™ 504 T™ 506 T™ 515

343=*05 33305 33.5=05 336 0.5 33.7 05

Plus and minus 33.5 V dc bused supplies. Typical no load voltage at 60 Hz, and with line voltage adjusted for center of range. These voltages
are quite dependent on line voltage and are sensitive to line voltage wavelform distortion

TABLE 2
T™ 501 ~ TM503 T™ 504 ~ TM 506 T™ 515
=280V | =295V =315V ~316V =305V
=26V =14V = 650 mV = 600 mV = 600 mV

Plus and minus 33.5 V dc bused supplies. Dc voltage with 500 mA load (upper) and peak-to-peak ripple with 500 mA load (lower). These are
approximate worse-case values at 60 Hz and with line voltage adjusted for center of range. At 50 Hz, ripple will increase by about 25%, with
a corresponding decrease in dc voltage. (Dc voltage will decrease by about 60% of the increase in peak-to-peak ripple.) The dc voltage is
guite sensitive to line voltage, including waveform distortion.

TABLE 3
T™ 501 T™ 503 T™ 504  TM 506 T™ 515
12805 1.7 x£05 - 1‘.'_32 *= 05 - _13 T 205 N 140 £ 05
MN/A MN/A 13.2 =05 13.7 =0 '5. M/A

12 V dc supply. Typical no load voltage at 60 Hz and with line voltage adjusted for center of range. These voltages are quite dependent on
line voltage and are sensitive lo line voitage waveform distortion. Upper number is supply bused to standard compartments. Lower number
is for high power compartment.

TABLE 4
TM501  TM503 TM504 T™ 506 TM 515
- =93V =07V =11.7V __ _ =125V =122V R
N/A N/A _aﬁ.?'u‘ =125V - N/A
=18V - =10V -~ 600 mV ~ =600mV = 600 mV
N/A - : N/A = 600 my N ) < 600 mV N/A .

-

12 V dc supply. Dc voltage and peak-to-peak ripple with 1.0 A load. First row is de voltage at standard compartment; second row is dc voltage
at higher power compartment; third row is peak-to-peak ripple at standard compartment; fourth row is peak-to-peak ripple at high power
compartment. These are approximate worse-case values at 60 Hz and with line voltage adjusted for center of range. At 50 Hz, ripple will
increase by about 25% with a corresponding decrease in dc voltage. (Dc voltage will decrease by about 60% of the increase in peak-to-peak
ripple.) The dc voltage is quite sensitive to line voltage, including waveform distortion.

IMPORTANT NOTE

it is the user's responsibility to follow good engineering practice, including
Ihe observance of all applicable salety procedures, In deslgning. consiructing,
and using any device described In this Construclion Note. And while the
suggested circuits for TM 500 blank plug-in kifs are belfeved to be suftable lor
the described application, Tekironix does not guarantee their perlormance or
warrant that they are useful for any particular purpose, and no such warranly
should be implied. Finally., because Teklronix hes no conirol over the con-
structlon or use of equipmen! bulit using TM 500 Construction Noles, it lollows
that Teklronix can accep! no responsibifily whalsoever for any claim or loss
arising elther directly or consequently from such conslruclion or use,

Copyright © 1977, Tektronix, Inc. All rights reserved. Printed in U.S.A, Foreign and U.S.A. Products of Tekironix, Inc. are covered
by Foreign and U S.A. Patents and/or Patentz Pending. Information In thia publication supersedes all previously published
material. Spacification and price change privileges reserved. TEKTROMIX, TEK, SCOPE-MOBILE, TELEQUIPMENT, andﬂ are
registered trademarks of Tektronix, Inc,, P.O. Box 500, Beaverton, Oregon 87077, Phone: (Area Code 503) 644-0161, TWX: 910-467-
8708, Cable: TEKTRONIX., More than 50 Subsidiaries/Distributors around the world.
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ELECTRICAL ¢ MECHAnIcaL pAeTs (1)

CR1al(, 22/

.Psi B3z

DSi20 D5220 DSSvI

-l Flol

&lz|

Qlaz

Q22|

Q222

Rl Rl6] RI3S R23S
R2 Rjoax Ria| Rzz|
R3 Rlo3 Rlzs R22¥X
R4 Rlod

RS, 123,133,223 233, 240
R122 R222

Rla4 R224

Rl2b Raa)

£1271 K229

R12% R228

Rl129 R221

R130 K230

Rsvl

[S2-0279-00
)Sp~ 1017-00
|S©- Joo[~00

|S9-00]g-00

IS1-0[03~00
IS1-0302-00
IS1-0/34-00
|S{~0301-00
308- 067700
3/5-0223-00
315-0I1S2-00
30/-0/02-00

315-0SL2-00

30} -0182-00

|130% - 0076-c0

32|~ 0277-00
3il=- J227-00
321 -0260-00
31S - 0123 -00
301 -0]s2-006
31S - 036(-00

B TR ETRYE R TR T N N S

L CIRCUIT SYMmBoL PART NumMEBE R Hgﬁ% DESCRIPT 104/
cl <lof 290-0122-00 J000uf SDv Atum
Clay) €23 290-0S12-00 .sgmﬁ ISv TRALT
Claa Ca22 290-0117-00 Souf SObv  Alum
CSV| RX90-020(-00 /ag«f- ISv  ALum
CR1, 101,123 223, 50/, SD2 IS2~0066-00 In4o04

CR2,102,[22, 222 1S2-0141 -02 IN4/52

INTISIA ZEnER
LEE’/ ﬁfiﬁ; wWiTH HOLPER

LED, GREEW; WITH HoLper

Fuse 0,8a Stow™
2N 22 (98K
LN2222A
2AJ.1%3‘A

augéa‘m

2 2w 5%
22kn  faw 5%
,ska ‘Yav S
IKsw  thw SZ
SR taw S

8k, Y2w SZ
2$005. 3u S7Z

7.5k fsw 1%
SE0 VARIABLE
4,99k lgw |9,
|2k tho ST
Sk tfaw Sk
360 f/th S%




ELECTRICAL 7 MECHAR I (A  PARTS (2.)

CIRCUIT SYmBoL PART AMUMBER E%,— DESCEIPTION
S | 260~ |,88-00 | | SWITCN, X 4P DT | SELF CANCEL PusHBum)
$Z. 53 260 -0834-00 2 | SWITCH, DPPT, mINIATVEE TOGGLE
Ui U2 1St —0067-00| 2 | T74]|C
U5 IS6 -0277-00 | | Lm340T-5 o= pAT780S
S5 LoAD RESISTOR 30%-0399-00 | 2 (PMALML 2 /o REIIJ}'MI)
30 LoAp RESISTR 30§-0163-00 | 4 | (pARALLEL 4 208 RESISTRS)
(Fl Floi) 3494-0is9-00 | 4 | Fuse cLyp
(& W) I13¢-0514-00 | 2 | IC Socker
(@l21 @122 Q221 Qz22) j3b-0252-04 | 12 | Bere minviscers
("Hs'-" Yt R ) 129 - 0664 - 0/ 3 | Binoine PoST, RED
(“Lo”) 129-0064~02 | | | BInOINE POST, WHITE
(“ewp" |129-0064-00 | | | Binvone POST, BLALK
("~is” 129-0069-03 | | | Bivowe P0ST, GREEN
“SCOPE") [3) - 0352-0/ | / BNC COomwWECTIR, FEMALE
362-0322-00 | 2 | MOUNTING CLIP, CAPACITOR
210-0407-00 | 4 | wor (Plo mouvnTive ClLIP)
2l1l=0834-00 | 4 scmsw(i’/a MOUN TIME Cufj
426-0681-00 | & | Frame (¢fo s1)
36~-1257-00 | & | Puswgurrow Kmos , BLANK (Plo S1)
040- 0652-05| | | BLAWK PLUG-IN KIT, TMSOO
= = | VARIOUS LENETHS[COLORS HoOK-up WiRE
= — | PRESS-0N LETTERING, " ; KRYLOW

* Fle FJOl: ClRcwiT SPECIFIES USE of A “"MEplum™ AcTInG FuUsL.
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APPROXImATE NFR cosT: B/8175

ComwsTRUCTION NOTE! AX-35S7 (4/'?7) TMSVO PowéR mopute TESTER

AND UTILITY POwER SufpPLy

PARTS SUBSTITUTION: ® S| WAS mAve A &-Foncriow PUH-BuTTOO Sk /TCH (SAmE
AS USED o THE Dmﬂ) TO FACILITATE PRINTED CIRCYT
BoARD MOUNTING Are TO Peovibé A PALT- NUMEECES
SWITCH, /T SHOULD COST LESS § HAS A MODERN APPEARANCE.
@ SQ 53 WERE MAPE THE SAME 7D SIMPLIFY CORSTRUC 7/04.

NOTES :  FRONT PANEL DEVIATES FrROM THE CONSTRUCTION ADTE [AY00T TO
PrROVIDE FOR S| SvBSTITVTION Awp ALlow A MOoRE PLACTICAL
PATTERN (&9. OFICINpL DESIFN DID AT HAVE THE S " Binoive-
PoST WwiTHL A 3/4° REAcH oF ‘Gwo").

CONSTRICTION pOTE CORRECTIONS:

e |Il. Paers LisT , Resisnes, frxep ¢ S/ KR Shouws HAVE b A, wor S
Dtapés, JANQ009F "CKZ" SHouLe READ " CR)OI .

e Step JI)A— AC /D¢ Sececrr sHoulp BE PRESET To DC et RG .

« STep NIA — AC/D(_ SEtecmR  SHouir BE PEEEeEr T "DC_& rvor '}46"_

o« SCHEMANC . SwWittHes HAVE BEEXN PESICHATED —
Fonctiond — S
Ac/oc - s2
Al/B - SB
o Scemancs S3 (A/B) SHouis € mArker wiTh PosiTiod ‘A" AS
THE UPPER POSiTion) 7 B AS THe LowER  fosiTioN,
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¢ SCHemaTIC: R 229 (L?.K 1q w Sﬁ) was Apbpep From —ISv TO 6rovws
7O MATCH THE FISVv Pever SuepPly Avp CAUSE THE PARTS LIST 7O
AGReE WITH THE SCHemar?C. TRU MIRRORS IV FusCTIoN wiTld R I29,

iy b |

o CHEMATIC: PApp A + To THE Gfouroer Ewxnp oF C222.
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Ill. PARTS LIST—MAINFRAME TESTER o518 Suh V.
ICs \3 1
w2 ea pAT41C: i, u2 I5¢~00(7-00 .ﬁ‘jﬁ LE’&LF'P
X1ilea nATBOS: 115 {SL—-0L717 -006
Transislors
Xlea 2N2219A: Q121 |S)-010%-00 \2 E?Uﬁ,g ﬂF{d
Klea  2N2222A:Q122  \5]1-02p2-008% rmi*-’{:frJL otk
Xlea  2N2005A:Q221 5. g129-60 N 4 ¥
¥ lea 2N2907A: Q222 ISi-o030i—-0P
Diodes -
R2ea  IN751A:CR121,CR221 (,, ) > 2-9279-00
6 ea 1N4004: CHLC@ CR123, CR223, CR501, CR502 J51-08kb-uv
Rdea 1N4152: CR2, CR102, CR122, CR222 [¥y2 ~0{4[-oL
LEDs
X 2ea Monsanto MV5C24  (red LED}): DS1, DS2 159 - [00]-Ub
Y 3ea Monsanto MV5253  (green LED). DS120, DS220, DS501
S0 40 |7-00
Capacitors
Y. 2ea 1000 uF/50 V Alum 290-0)22-00
X2ea 50 uF/50 v Alum 2%9g-gp))7-v?
3 1ea 100 uF/15 VvV Alum  295-_p2¢-00
2 ea 22 uF/15V Tant 290-6512~00
Resistors, fixed
X dea 11} 2 w 5% ww 306-0L77-00
A2ea 30000 3w 5% ww J0&-007L - 00
%4 ea 22k{) Uw 5% comp 315-0223-00
X2 ea 1.5k} %w 5% comp 3@F-0152-00
WR2ea 1.0k} %w 5% comp 30(- ¢lo2-~00
A2ea 4.99k() % w 1% metal film 32 1~0260~00
X2ea 75k %w 1% metal film 321-02717-00
2 ea 18k} % 5% comp 30/ -01982-00

315~ 05/a-00

5% comp

v 24 8.1 k{2
W2 ea 12k} Y% w 5% comp 315~ 0123-00
M4 ea 15kl Y w 5% comp 3i5-0152-0°
Xlea 3601 M w 5% comp 3is-03Li-~o0
Resistors, variable
X2 ea 5 ki) 20% linear cermet trimmer  3f)-1227-00
Switches a0
X ea DPDT 3 A panel mount f{fqui; fﬁ: ,}f.m:.
X ea SPDT XA panel mount X3y 34 ({257 00
1ea 4 pole, 6 position, n[oF short Centralab PSA-211 %
2060~ uza ad q2L -0bfi-ov, £) B[ 127707
Fuses - 500 ( ﬂ
2ea 0.8 A, medium blow with circuit board 159-00)
mounting hardware
Connectors
ea Binding post, red {29-00+4-0|
o ea Binding post, white [rg —09¢q4-01
Xl ea Binding post, black Ig-go L4-00
X1 ea Binding post. green 129 -0004-a3
“1ea BNC, Female, panel mount Bl-g¢351-0l

POWER MODULE (MAINFRAME)
TEST PROCEDURES

Introduction

Since the TM 500 power modules do not
contain regulated supplies, test procedures
are intended simply to assure that power
supply components are functional; that is,
that they have neither failed catastrornic-
ally, nor suffered appreciable dec .dation.
Although test limits are given, * ey are
intended as maintenance g elines rather
than formal specificatiop” 1he mainframe
contains no adjustmep” , and doesn't

require "calibratiop” us the term is usually

cop<fst of a pair of transformer windings
[~Luivalent to a tapped winding) feeding

.~ atull wave bridge rectifier which is

followed by filter capacitors and bleeder
resistors. Since there is no regulation
circuitry, the plus and minus voltages
increase and decrease as the primary
line voltage increases and decreases.
When the line voltage is at its nominal
value and there is no external load on
the supply, the dc voltages are nominally
plus and minus 33.5 V. The effect of load
current is to decrease output dc voltage
and increase peak-to-peak ripple voltage.
These supplies are connected in parallel
to all compartments.

2. NPN and PNP pass transistors. The pass
transistors are isolated units whose
collector, emitter, and base leads are
brought to the interface connector,
allowing each plug-in to utilize them as
desired. In this test unit, the NPN is used
as a series regulator in the +15 V supply
and the PNP as a series regulator in the
—15 V supply. There is a separate pair of
transistors for each compartment.

3. 25 V ac rms floating windings. Each
compartment has two such windings
supplied to it; they are secondary
windings of the main power transformer.
They should be connected so that pins
1A, 5A, and 13A are in phase. This allows
their voltages to be additive when series-
connected. The test unit connects pins
1A and 13A to ground and compares the
phase of 1B and 13B to the phase of 58.

N Zon |ou

(2 308-oivz-00 ¥ PrrpLcn )

S8 Sw oy jow
Je§-0179-00 7 X4 3cb-ole3-o I~ Pmnice
i 1200 - 20w
X2 305-034200 10 Phuad
)
G Lo
Foo=04

The test unit also half-wave rectifies both
floating windings. One winding produces
a positive voltage and the other a
negative voltage. These voltages are
substituted for the =33.5 V supplies
when the AC/DC switch is in the AC
position, allowing a test of voltage and
current capacity.
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Are ResisTors S Ko umiess OTHERWIE wores.

R128 i R127 R126
S B T R RS 4.99K 1% gw 5K 75K 1% §w
i S e J_ VWA Y 7?1 Wy
p— L
52 R121 : Q121
acldc 22K )2u22198 R133
R1 INGD04 dGO 3 5.1K \f?B
1 2.. CR1 - EE‘vw—O WA Located
F1 R123 R124 6A w2 e
il ]_+ 1 5 , 0.8A 6/5.1K 300 [2] [Th i
C1 B2 1 ( Medium 7A
1,000uF 3 22K i | 'T‘ +2%:|§1 & CR122 serae mz.:ms BAcK
: FF{121 ha IN%152
} L8 VISR =  R125 +15V
. L : - 1.5K @ 400mA
NGO
1.5K +15V 53[5 i CR501 — ' &-0) Rev
A RS ! 14 12K CR123 +5(03,3|=22
5.1K : 1v4004 — = I
DS1 B A/B : CFE‘502 RED oy R130 =
1 2 1.5K
= P = 11 2er
e o T 2 | DS120
IN41S2 : i /‘”r
IN4ISL i 7 L
CR102 J\ r : = %50011: R501 = - -
2A/IBA  3A/BY 4AIB Y H 360 55501 o .
o R228 R227 R226 wwot K TLC222%R229 |5y
DS? 8A/B : 499K |% §w 5%;.‘( = 7 5K CR223 K sreen Ap 0l
’ dc : C221 [ # . f%-i-w O__fsyj#ﬁ:;i:f Bacy
1 22uF =
R101  [Ndood =0 s ros0l 9P
1 2w CR101 ac/dc| | F1U¥\I 5.1??//?0 AN T R235
ac 0.8A Mic = 2w2308 3 300 Fwe 1 BK
Modi 5.1K -
L R102 ediumi;, 2 L Q221 10A
C101 = 250K ' U2 > ) [4
1,000uF + g ] . 1A
| s L - B2 DS220
12 CR222 LR233 \
b P Wy $5.1K =
L R221 . 59 R225 Located
= 22K E;Esm 1 1&.,5!( 02292 Y118  inMain-
[d] Denotes meter§witch = 2N23074 ikl frame
connection. (51 !

See switch detail 2>
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