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Section 1-Rear Interface Data Book

INTRODUCTION

The TEKTRONIX TM 500/TM 5000 line of modular in-
strumentation offers a new approach to electronic tests and
measurements. In the past, monolithic signal sources such
as function generators, sine-wave oscillators, pulse genera-
tors, ramp generators, and dc power supplies were often
interconnected to DMMs, digital counters, and oscillo-
scopes for accurate electrical set-ups or measurements of
frequency, period, pulse width, rise and fall times, ac-dc cur-
rents, and voltages. The front-panel interconnections be-
tween these monolithic instruments can often become a
confusing maze of wires and cables that obscures one’s
view of displays and interferes with operation of front-panel
controls.

in almost all TM 500/TM 5000 plug-in instruments, a du-
plication of front-panel input and output connections ap-
pears on the plug-in's rear connector. Since each plug-in is
connected to a common rear-interface board within its main-
frame, plug-ins can be interfaced to “taik to” one another by
way of inteconnecting wires and cables easily instalied by
the user (see'Fig. 1-1). The number of possible interfacing
schemes is only limited by the imagination. For example, the
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DM 502A DMM rear input terminals can be interconnected
to an alongside PS 503A power supply for accurately set-
ting power supply voltages. The DMM is not permanently
connected to the power supply because a special INT-EXT
front-panel switch can be pressed; thereby returning the
DMM to external full-function capability. Another similar ex-
ample could include interfacing the DC 503A univeral
counter-timer’s dc trigger level output to the DMM for set-
ting up the counter’s channel A and B LEVEL controls. This
would allow accurate setting of the counter timer's trigger
levels for such measurements as risetime and pulse width.
The list can go on and on. However, sooner or later one
gets around to asking the questions, “How do | connect
these instruments together to form my own instrument
package?” This rear interface manual will suggest some
ideas on interconnected systems and provide readily-acces-
sible reference data so that you can easily design your own
special-purpose test set.

it should be noted that with some plug-in functions, per-
formance specifications will be degraded when using the
rear interface.

1-1
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Fig. 1-1. A TM 500 Option 02 mainframe interfaced by the use of special square pin connectors and cables.
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REFERENCE INFORMATION

INTERFACE CONNECTIONS

The plug-in rear interconnections are made at the rear of
the power mainframes module interace circuit board' (see
Fig. 2-1). On this board are mounted double edge 28 pin
connectors for accepting plug-in modules.

Each 28-pin connector is numbered starting with number
1 near the mainframe bottom and ending with number 28
near the top. However, only contact numbers starting with
14 through 28 are used for signal line data interfacing. Pins
1 through 13 are used for connections from mainframe pow-
er to the instruments. In the MODULE DATA section, a rear
view of only signal line contacts 14 through 28 is given for
user applications. Since each plug-in connector has a dou-
ble row of contacts, the left column (as viewed from the rear
of the mainframe or instrument) is designated as B and the
right column as A. The actual interface connection tech-
niques are described in the remaining portions of this
section.

INTERFACE COMPATIBILITY

An important feature of the TM 500/TM 5000 Series is
the ability to interconnect instruments in a mainframe to
each other, or to external equipment, via the “rear inter-
face”. Physically, the rear interface consists of (1) the upper
30-edge-card connections at each plug-in compartment, (2)
optional connectors on the mainframe rear panel, and (3)
any wiring or cabling used to make connections from plug-in
to plug-in, or from plug-in to rear connector, and hence to
external equipment.

1The TM 515 rear interconnections are made at the front of the
interface circuit board.
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The wiring or cabling portion of most TM 500/TM 5000
interconnecting systems is customer installed. A large num-
ber of unique interconnections is possible. Because of the
variety of instruments in the TM 500/TM 5000 family, it was
decided to make the interface a custom system with no fac-
tor-installed bus lines or truly “standard” pin assignments.
However, instruments are grouped into families with similar
I/O characteristics and an optional keying system that per-
mits physicat lockout of plug-ins from other families. Use of
the optional keying system (with barrier keys) minimizes the
possiblity of introducing the wrong plug-in into a mainframe
compartment when the mainframe has been wired for spe-
cialized rear interface connections. However, the assign-
ment of family keys does not mean that a system will be
fully functional when plug-ins are installed, only that nothing
destructive to hardware (internal or external) will occur if the
wrong plug-in is installed. in other words, the main compati-
bility rules are:

1. Instruments having dissimilar input/output character-
istics are grouped into different families. If the rear
interface is wired to configure a system, it is possibie
that installing a plug-in of the wrong family may de-
stroy hardware. Install family barrier keys in the
mainframe to avoid possible damage to equipment.

2. Although family members have similar input/output
characteristics, their basic functions may differ drasti-
cally. Only a keying system with a unique key or com-
bination for every individual instrument type would
ensure system operation. Therefore, it is only required
that family members are neither conducive nor sus-
ceptible to hardware failure (destructive) if piugged
into a compartment wired for a different member of
the same family.

2-1
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FAMILY BARRIER KEYS

A barrier key is a special plastic part designed to be in-
serted between contact pins located in the power module
circuit board edge connector (see Fig. 2-1). Its function is to
prevent possible damage to plug-in modules that are electri-
cally incompatible. Incompatability can arise as the result of
inserting plug-in modlues into a mainframe that has been
TM 5000 plug-ins cannot be used in TM 500 mainframes.
They are mechanically prewired for a different set of TM
500/TM 5000 instruments. TM 5000 plug-ins cannot be

used in TM 500 power modules. They are mechanically in-
compatible. Compatible plug-in modules are classified into
family categories. The categories and barrier key assign-
ments are listed in with the data for each instrument.

If you require extra barrier keys, order Tektronix Part
214-1593-02 from your local Tektronix Field Office or
representative.

REAR OF

\/ — BOARD

DOUBLE EDGE
28 PIN
CONNECTORS

BARRIER KEYS

TM 504 REAR
INTERFACE
CIRCUIT BOARD

2088-02

Fig. 2-1. Barrier Keys.

2-2
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INTERFACING
THE STANDARD MAINFRAME If you require a quantity of small diameter 50 2 co-
axial cable, order Tektronix part number 175-1020-
The standard mainframe purchased without any options 00 by the foot.

comes without square pin connectors. Any interfacing be-
tween plug-in compartments can be accomplished by hand
soldering interconnecting wires or coaxial cables between
pin locations at the rear (front in the TM 515 Traveler main- * Small 50 @ coaxial cable with pre-installed special
frame) of the mainframe rear interface circuit board (see Fig. Peltola connectors on each end.

2-2). A good quality insulated wire varying in sizes according
to current-carrying capabilities can be used for low-frequen-
cy or dc circuits. Minature 50 © coaxial cables should be
used in high-frequency signal environments to eliminate po-
tential crosstalk problems.

Some plug-in instruments do not have all inputs or
outputs factory-wired to the rear and require spe-
cial internal connections prior to rear interface use.
In special cases of this nature, the required infor-
mation can be found in the section pertaining to the

SPECIAL NOTES ON ORDERING COAXIAL plug-in of interest. If you require small diameter
CABLES 50 Q coaxial cable with special Peltola connectors
on each end, measure and order the optimum

¢ Small 50 Q coaxial cable by the foot. length from the list of cables in Table 2-1.

2088-02

Fig. 2-2. Standard Mainframe soldered interconnections.

REV OCT 1982 2.3
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Table 2-1

50 @ COAXIAL CABLES WITH
PELTOLA CONNECTORS ON EACH END

Tektronix

Length Part No.
6 inches 175-1824-00
8 inches 175-1825-00
10 inches 175-1826-00
12 inches 175-1827-00
14 inches 175-1828-00
16 inches 175-1829-00
18 inches 175-1830-00

THE OPTION 02 MAINFRAMES

IMPORTANT NOTE

If you intend to interconnect your mainframe as a
dedicated system, the standard mainframe may be
purchased as a cost-saving measure. However, if you
plan to make numerous rear interconnections
throughout the mainframe life, you should give serious
consideration to purchasing an Option 02 mainframe
with pre-installed square-pin connectors. These con-
nectors offer a way to eliminate hand soldering to cir-
cuit board runs, thereby extending your instrument life
and investment.

The Option 02 mainframes can be purchased in all the
standard series except for the TM 515.1 The Option 02
mainframes are supplied with a rear-panel, male connector,
mating cable connector, one bnc connector per plug-in com-
partment, square pin connectors on the rear interface circuit
board, and a special wire kit consisting of standard wires
and coazial cables with mating square-pin receptacles. The
actual quantity and length of wires and coaxial cables de-
pend on the number of mainframe compartments. The
square-pin connectors are intended to provide a way to
make numerous interconnections throughout the mainframe
life without causing circuit board camage resulting from nu-
merous hand-soldered connections to the interfacxe circuit
board (see Fig. 2-3). The remaining components offer sever-
al interface alternatives, one of which may be more
desireable than another depending upon your actual
application.

1The TM 515 Traveler mainframe, Option 05, provides square
pins at the interface board and a wire kit for easy internal
interconnections. Unlike Option 02 on the other mainframes,
however, the TM 515 has no provision for bnc or a 50-pin con-
nector at the rear.

24

Fig. 2-3. Option 02 Mainframe Interconnections.

EXTERNAL INTERFACING

The rear-panel BNC connectors and the multi-pin con-
nector on the Option 02 mainframes (shown in Fig. 2-4) pro-
vide the means of interfacing with equipment external to the
TM 500/TM 5000 system. These connectors are not fac-
tory-wired, in order to give the system designer as much
flexibility as possible. Hence, there are no pin assignments
for the rear-panel connectors.

QUICK CHANGE INTERFACING

In cases where the interfacing within the mainframe must
be changed frequently, the multi-in connector can also be
used to provide a means of quick-change interfacing. To do
this, instead of connecting the rear-interface wiring from one
plug-in compartment to another, the user would connect all
of the rear-interface functions that he expects to use directly
to individual pins on the multi-in connector. Then, he would
wire up a number of female connectors with jumper wires to
provide the connections between plug-ins that he desires.
One female connector would be wired up for each system
configuration desired. Changing configurations would then
be as simple as removing one pre-wired connector and con-
necting another. Fig. 2-5 shows such a pre-wired female
connector in place on the rear of a TM 503 Option 02.

Connections to the multi-pin connector on the mainframe
may be easier if the connector is removed from the rear
panel, as shown in Fig. 2-6., and remounted after the con-
nections have been made.

One female connector and cover is provided with each
Option 02 mainframe. Where additional units are needed,
the Tektronix part numbers for the connector and cover are
131-1345-00 and 131-1319-00, respectively (131-0569-00
and 200-0821-00 for the TM 5003).

REV OCT 1982
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Fig. 2-4. Rear view of TM 504, Option 02.

2088-06

Fig. 2-5. Quick change interfacing connector on TM 503, Option

2088-07

Fig. 2-6. Wiring to multi-pin connector of TM 503, Option 02.

REV OCT 1982
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CAUTION

In the event your mainframe is sent to a Tektronix
Service Center for service, please notify the service
center that the mainframe has been interfaced. This
will save money and expedite the return of your instru-
ment. It is advisable to return both power module and
piug-in(s) to the service center.

THE OPTION 07 MAINFRAMES
(TM 500 ONLY)

The bus wires and barrier keys described below are add-
ed to the rear interface connector boards in the following
TM 500-Series power modules in order to provide rear inter-
face connections between the DC 508/DC 508A Option 07
Counter (or other Option 07 counters), TR 502 Tracking
Generator, and SW 503 Sweep Generator.

Bus Wires

Six-conductor ribbon cable (Tektronix Part Number 175-
0829-00) is used to make bus runs between the following
points.

TM 503, TM 504, TM 506, TM 515

B14 on J10, J20, and J30
B15 on J10, J20, and J30
B16 on J10, J20, and J30
B17 on J10, J20, and J30
B18 on J10, J20, and J30
A18 on J10, J20, and J30

J10, J20, and J30 are plug-in connectors. See Power
Module instruction Manual.

Plastic barrier keys (Tektronix Part Number 214-1593-
02) are inserted between pins 21 and 22 on J10 (Counter
slot), between pins 23 and 24 on J20 (Sweep Generator
slot), and pins 17 and 18 on J30 (Tracking Generator slot).

Once the bus connections are made and barrier keys in-
serted, the three connectors so changed are system dedi-
cated and the three slots should be used only for system-
dedicated plug-in modules.

25
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REAR INTERFACE POWER
CONNECTIONS

Pins 1A and 1B through 13A and 13B are common to the
rear connectors of all TM 500/TM 5000 instruments. The pin

assignments are shown in Fig. 2-7. Not all connections are
used by an individual instrument, but the capability is there
(see Fig. 2-7). These pins are not shown on the individual
rear connectors pictured with each instrument, only the pins
from 14A and 14B through 28A and 28B.

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS \J\ CONTACTS ) FUNCTION
25 V ac winding 138 ———af  Je—— 13A 25 V ac winding
+26* V Filtered dc *12B ] fe— 12A° +26" V Fiitered dc
Coflector lead of pnp series-pass 1B ———f  fe—— V1A Base lead of pnp series-pass
Transformer shield 10B ______.,.l fot——— 10A Emitter lead of pnp series -pass
Ground ‘98— fa—— 9A" Ground
-26* V Filtered dc 88— es——— BA -26* V Filtered dc
Collector lead of npn series-pss ‘7B ——f p—— A 11_'“ ;5886 Emitter lead of npn series-pass
(PWR) TM 5000 only) 68 o i fs—— 6A° Bg{gff Base lead of npn series-pass
17.5 V ac winding )= —— jt——— 5A 17.5 V ac winding
Ground L A — p— aa° Ground
Ground 3B ——f e 3A° Ground
+8" V Filtered dc ‘2B ———f e 2A° +8* V Filtered dc
25 V ac wingding 1B ——— fe——— 1A 25 V ac winding
_.__\IL_
Rear view of plug-in
*Nominal voitage - may be higher in some instruments 2088.098
Fig. 2-7. Rear Interface power connections.
26 REV OCT 1982
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TM 500 DOUBLE-WIDE AND
SINGLE-WIDE BLANK PLUG-IN KITS

Both blank plug-in kits illustrated in Fig. 3-1 are intended
for users who require a way to design their own plug-in in
order to complete a working instrumentation system. For
the single-wide blank plug-in kit, order Tektronix Part No.
040-0652-02. For the double-wide blank plug-in kit, order
Tektronix Part No. 040-0754-05. All basic plug-in parts are

funished as shown in Fig. 3-1 along with a set of instructions
detailing maximum available power to each piug-in as a
load. An additional power supply design booklet “A3186”
can be ordered separately from your Tektronix field office or
representative.

2088-10

Fig. 3-1. Blank Plug-in kits.

REV OCT 1982
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APPLICATION EXAMPLES

The following are examples of applications of the rear-
interfacing capability provided by the modular design of TM
500/TM 5000. Details of the specific rear-interface functions
available with each TM 500/TM 5000 plug-in are given in the
following sections of this manual.

DMM READOUT OF COUNTER
TRIGGER LEVELS

Any TM 500 DMM can be used to read out the A and B
trigger “level out” of the DC 503A Universal Counter. The
benefit of this interfacing feature is improved accuracy in
making width B and time interval A -~ B measurements.

This feature uses a DMM and the DC 503A gate lamp to
measure the +E peak and the -E peak levels of the pulse
train to be counted. The peak-to-peak measurement is then
used to determine the correct setting of the level countrols
for the measurement of interest.

The actual connections between the DMM and the
DC 503A are made as illustrated below:

DMM DC 503A
28B - signal — 22A
28A “— ground - 17A

NETWORK ATTENUATION OR GAIN
MEASUREMENT

The dBm or dBV measurement capability of the
DM 502A can be used to measure the attenuation or gain of
a network under test when driven by an SG 502 Audio Gen-
erator. Audio network analysis can be performed on net-
works such as filters and amplifiers.

Upon completion of interface connections (see below),
operation consists of pressing the DM 502A INT button to
read network input level. Press back to EXT for network
output tevel. The network gain or loss in dB is obtained by
subtracting the input level from the output level.

REV OCT 1982

The actual connections between instruments to be inter-
faced follow:

SG 502 NETWORK DM 502A
28A (SIG OUT) - 28B (M)
27A (SIG GND) - 28A (LO)
FRONT PANEL  INPUT (SIG) -

BNC OUT INPUT (GND) -

- OUTPUT (SIG)
- OUTPUT (GND)

FRONT PANEL (HI)
FRONT PANEL (LO)

CONTROL AND REGULATION
OF PS 503A VOLTAGES

The plus and minus 20 volt supplies of the PS 503A can
be remotely controlled by either voltage or resistance
through the rear interface. One or both supplies can then be
independently and remotely swept between 0 and 20 volts.
In addition, regulation of the plus and minus 20 volt supplies
can be improved by remote sense connections at the rear of
the PS 503A.

GENERATING COMPLEX WAVEFORMS
WITH TM 500 INSTRUMENTS

The generation of a variety of differently-shaped signals
can be produced by an RG 501 Ramp Generator, two PG
505 Pluse Generators, and an AM 501 Operational Ampilifi-
er. An alongside TM 500 Oscilloscope such as the SC 501
or SC 502 can be used with this system to provide a means
of determining signal periods, durations, rise and fall times,
and delay times as well as peak-to-peak signal amplitudes.
For complete detials on the Waveform Generation System,
ask your Tektronix salesperson.

INTEGRATION THROUGH
V TO F CONVERSION

Measurement transducers are often used to produce a
voltage that is proportionat to the rate of flow of something
like a gas, a liquid, or electrical energy. But, frequently it is
more important to know the total number of units that have
been measured by the transducer during some time interval
like a second or a day, than it is to know the rate at any
particular point in time. There particular TM 500 instruments

4-1
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can be configured together to provide this voltage to fre-
quency conversion. The transducer output is first processed
by a signal conditioning AM 501 or AM 502 Operational
Ampilifier. The resulting output is applied to produce an ana-
log-to-frequency conversion in a function generator such as
an FG 501 or FG 502. The output frequency is displayed on
an alongside digital counter. For more complete information
on this application, ask your Tektronix salesperson for ap-
plication note No. 75M 2.0.

FUNCTION GENERATOR SWEPT
FREQUENCY AND TWO-TONE
APPLICATIONS

Although this application was written specifically for the
FG 501, the underlying principles apply equally well to the
other function generators such as the FG 502 and FG 503.
A function generator can be made to change its output fre-
quency as determinded by the instantaneous applied volt-
age appearing at the VCF input bnc connector. For
example, a voitage ramp applied to the VCF input will pro-
vide a linear change in output frequency. A square-wave
voltage will provide two output tones, the output frequency
of which is determinded by the specific levels of the top and
bottom portions of the square wave. For example, the two-
tone output capability could be used for FSK applications
where the FG 501 dial setting is the mark frequency and the
positive aplitude is the space frequency. For more complete
information on this application, ask your Tektronix salesper-
son for the application note entitled “FG 501 Swept Fre-
quency Applications.”

4-2

POWER SUPPLIES DRIVEN BY SIGNAL
SOURCES

Any of the analog programmable power supplies such as
PS 501, PS 503, or PS 503A plug-ins can be driven by an
adjacent signal or function generator to provide a low
source impedance suitable for delivering higher currents into
a low impedance load. Some load examples would include
drive relays, lamps, small motors, loudspeakers, etc. The
power supply will follow the signal sources output frequency
and risetime up to its slew rate limitations.

MICROVOLTMETER

The AM 502 and DM 501 can provide ac and dc
microvolt measurements. When the AM 501 is set for a gain
of 1000 (dc-coupled) and its rear interface SIGNAL OQUT
(28A) and SIGNAL OUT GROUND (27A) are connected to
the DM 501A’s rear HI INPUT (28B8) and LO INPUT (28A),
respectively, the DM 501A will provide a 2 mV dc or ac full
scale digital display on the 2-volt ranges. This measurement
application can be used in setting up low audio signal output
levels from an adjacent audio signal source such as the SG
502, or SG 505.

REV OCT 1982
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SIGNAL PROCESSORS
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AA 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
+Input 288 —§ jt—— 28A -Input
Input Common(ground) 278 ] fo——— 277 input Common (Ground)
Auxiliary Input Ground 268 ———=] fa——— 26A
Auxiliary Input 258 ——1 jrat—— 25A
Function Output Ground 248 ———»} et 244 input Monitor
Function Output 238 —— fe—— 23A fnput Monitor Ground
SMPTE HF Output Ground 226 —f J=— 22A
SMPTE HF Output 218 —— = e 21A
208 —————w ft— 20A Converter Output
dB Converter Output Ground 19—} —— 19A Converter Output Ground
188~ fs—— 18A
f@——————— Barrier Slot
178 ————} fe—— 17A
168 ———» o 16A
158 ———={ f=—— 15A
148 —{ =—— 14A
F——— h—————
CAUTION
When a Power Module compartment has been selected for the AA 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 17 and 18 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-11A
Fig. AA 501-1. Rear interface connector assignments.
REV OCT 1982 5-3
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AA 501

INTERFACE NOTES

Introduction

Slots exist between pins 17 and 18, and 6 and 7 on the
rear interface connector. The slot between pins 6 and 7
identifies the AA 501 as a member of the TM 500 family.
Insert a barrier between contact 21 and contact 22 of the
power module jack to prevent noncompatible plug-ins from
being inserted in slots wired for the AA 501. Consult the
power module manual for further information. Signal inputs,
outputs, or other specialized connections may be made to
the rear interface connectors as shown in the input/output
assignments illustration. A description of these connections
follows.

+ and — Input Connectors (Contacts 28B and 28A)

These terminals are connected to the input of the AA 501
when the REAR INTFC INPUT button on the front panel is
pressed. The front-panel INPUT connectors are disconnect-
ed in this mode. The characteristics of these terminals are
identical with the front-pane! INPUT connectors except the
maximum input voltage is limited to 42 V peak or 30 V rms.
Due to the possibility of crosstalk at the rear interface, noise
and distortion performance may be degraded.

Input Common (Contacts 27B and 27A)

These are the common (ground) connections for the rear
interface input.

Auxiliary Input (Contact 25B)

This terminal is connected in parallel with the front-panel
AUXILIARY INPUT connector. Maximum input voltage is
15 V peak and fimited to 6 V peak for linear operation.

Auxiliary Input Ground (Contact 26B)

Use this connection as a ground return for the auxiliary
input.

Function Output (Contact 23B)

This connector is in parailel with the front-panel FUNC-
TION OUTPUT connector.

Function Output Ground (Contact 24B)

Use this connector for the return circuit for the function
output.

Input Monitor (Contact 24A)

This terminal is in parallel with the front-panel INPUT
MONITOR connector.

Input Monitor Ground (Contact 23A)

Use this connector as the return circuit for the INPUT
MONITOR.

SMPTE HF Output (Contact 21B)

The high-frequency component of a SMPTE test signal is
provided at this jack. This signal can be monitored on a
spectrum analyzer or oscilloscope. The range is typically
from 0.5 V to 3 V. The amplitude varies with the input signal
level and the low to high frequency amplitude ratio. The out-
put impedance is 2 kQ.

SMPTE HF Output Ground (Contact 22B)

Use this connector as the ground return for the SMPTE
HF output.

Converter Output (Contact 20A)

This connector provides a dc output from the ac to dc
converter. This level correponds to the average or rms out-
put as selected on the front panel. The output level is 1V,
+5% for a 1000 count display. The source resistance is
500 Q, +5%.

Converter Output Ground (Contact 19A)

Use this connector as the ground return for the converter
output.

dB Converter OQutput (Contact 19B)

This connector provides a dc output from the logarithmic
dB converter. The output voltage is 10 mV, +5% for each
1 dB on the display. The source resistance is 1 k2, *5%.
Changes in input level range or distortion range will cause
brief ac transients.

dB Converter Output Ground (Contact 20B)

Use this connector as the ground return for the dB con-
verter output.
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AF 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Ground (Amplifier Ouput) 288 o 28BA Amplifier Output
Trigger Output 278 ———»{ |-<—— 27A Ground (Trigger Output)
268 ———=f  j=— 26A
25B ——] p=— 25A
248 ———f  f——— 24A
238 ——»f  f-—r 23A
2B —=§ J— 22A
21 ———» e 21A
208 s j—— 20A
198 —»{ fet——— 19A
188 -—-—-1 f«—— 18A
17B ——] J=—o 17A
168 ————§  j=— 16A
158 ——»4  j=—— 15A
148 —{ = 14A
— ft————
CAUTION
When a Power Module compartment has been selected for the AF 501 and wired for a specialized interface
system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot between
contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-12A
Fig. AF 501-1. Connector rear view.
REV OCT 1982 5-5

Scans by ARTEK MEDIA =>



Signal Processors-Rear Interface Data Book
AF 501

INTERFACE NOTES

Amplifier Output (Contact 28A)

Contact 28A is placed in paraliel with the front-panel
OUTPUT connector when switch $210 (internal Output) is
set to Int position. The specifications for contact 28A are
the same as those stated for the front-panel connector.

Trigger Output (Contact 27B)

Contact 27B is placed in parallel with the front-panel
TRIG OUT connector when switch S310 (internal Trig Out)
is set to Int position. The specifications for contact 27B are
the same as those stated for the front-panel connector.

5-6

Ground (Trigger Output and Amplifier Output)
(Contacts 27A and 28B)

Contacts 27A and 28B are both switched to chassis
ground. Contact 27A is switched to ground at the same time
the Trigger Output is switched to the rear interface by S310,
while contact 28B is switched to ground at the same time
the Ampilifier QOutput is switched to the rear interface by
§210.

Approximate net instrument weight, 1.8 ib.

Maximum power requirement at 120 V, 2 watts,

REV OCT 1982
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AM 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——4 =~ 28A Signal Out
2718 ——=f§ f=—— 27A Ground
26B ——4  J— 26A
Ground 258 —} e 25A
{+) Signal In 24B ———»] fe———— 24A
238 —»f fe—— 23A
Ground 228 ———4 e 22A
{-) Signat In 218 —>{ f=—— 21A
208 —§ |=—" 20A
198 ——{ =" 194
188 ———»q Je— 18A
178 ———— el Je—— 17A
168 ——§ j—— 16A
158 ——»—f j=—— 15A
14B - 14A NOTE
e o ——— None of these assignments are fac-
tory wired. See INTERFACE NOTES

—L

for wiring instructions.

CAUTION

When a Power Module compartment has been selected for the AM 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-13

Fig. AM 501-1. Connector rear view.
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INTERFACE NOTES

Introduction

None of the rear pin connectors (except power supply
connections) are factory wired. Instead, contacts 21A
through 28A and 21B through 28B have their own solder
pads (holes) to allow the user to hard wire his own input and
output connections to the rear interface. The pin assign-
ments listed are suggested in order to ensure compatibility
with other TM 500-Series instruments.

Signal Out (Contact 28A) and Ground (Contact
27A)

Contact 28A at the rear connector should be thought of
as an output terminal for signals obtained from a specific
point in a simple or complex operational amplifier feedback
circuit. A specific output terminal is not always the same
point that is connected to one of the front-panel output con-
nectors. To connect contact 28A to the specific output ter-
minal, solder #22 or #26 wire (of the proper length) from
the solder pad for contact 28A to the desired point in the
operational amplifier circuit. This point may be located on
the circuit board or at one of the front-panel output connec-
tors, depending on your circuit requirements. If necessary,
you can disconnect an undesirable front-panel output
connection.

Using #22 or #26 wire, solder the proper length from the
solder pad for contact 27A to the large foit area marked
GND on the A" side of the Main circuit board. in some
types of operational amplifier circuitry, it may not be desir-

5-8

able to connect contact 27A to GND (chassis); in those
cases, contact 27A would be a “floating” connection and the
design of external circuitry connected to the rear interface
must take this fact under consideration.

Making Signal Input and Ground Connections

Use #22 or #26 wire to hard wire the — Signal In (in-
verting input) from the solder pad (hole) for 21B to the input
of your circuit. Hard wire contact 22B to the large foil area
labeled GND on the “A” side of the Main circuit board. Per-
form the same operations for the + Signal In (non-inverting
input) from contact 24B to the input of your circuit and hard
wire the GND connections for contact 25B in the same man-
ner as stated for contact 22B. High-frequency signals may
require the use of miniature coaxial cable instead of stan-
dard gauge wire.

NOTE

If more than a foot or two of coaxial cable is
connected to the rear interface output contact
(contact 28A), an isolation resistor equal in value to
the coaxial cable impedance should be inserted in
series with the center conductor of cable. The
purpose of the series resistor is to reduce ringing
effects due to loading factors.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 11.0 watts.

REV OCT 1982

Scans by ARTEK MEDIA =>



Signal Processors-Rear Interface Data Book

inserting the plug-in.

b —

CAUTION

When a Power Module compartment has been selected for the FG 504 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when

AM 502
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 j— 28A Signal Out
278 ——=f fu-———o 27A Signal Out Ground
26B —=f |f=—— 26A
+ Signal in Ground 258 ———> fott——— 25A
+ Signal In Y1 p— fe—— 24A
238 ——a=f  fJ—o 23A
- Signal in Ground 228 — = Js—— 22A
- Signal In 218 —{ f——— 21A
208 ——{ |f=—— 20A
198 ———»§ j=— 19A
188 ———=-{ }s—— 18A
178 — ] Je—— 17A
168 ——»f j=— 16A
158 ———»4 ft——— 15A
148 — 4§ = 14A NOTE
—_— Signal Out and all grounds are factory

wired. See the INTERFACE NOTES
for Signat In wiring instructions.

REV OCT 1982

Fig. AM 502-1. Connector rear view.
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INTERFACE NOTES

Signal Out (Contact 28A) and Signal Out
Ground (Contact 27A)

Contacts 28A and 27A are factory-wired to rear interface
contacts. Contact 27A is chassis ground. it is not necessary
to disconnect the Signal Out from the front-panel bnc con-
nector to use the output signal on contact 28A.

Signal Input Connections (Contacts 24B,
21B, 25B, and 22B)

These input connections must be user wired. Use the
center conductor of a miniature 50 @ coaxial cable (about 11
inches long) to hard wire (solder) the + Signal In (contact
24B) and the — Signal In (contact 218} from the associated
solder pads at the rear connector pins to the appropriate +

5-10

and — front-panel bnc connectors. Solder the associated
coaxial cable shields (braids) to the associated solder pads
for the chassis ground connections (contact 25B for + Sig-
nal In and contact 22B for — Signal In).

‘NOTE

The addition of coaxial cable connections to the front-
panel bnc connector increases the input capacitance.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 9.5 watts.
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AM 503

ASSIGNMENTS
FUNCTION CONTACTS

288 ——1
278 ———=f
268 ———w]
258 ~———1
248 ——»{
238 ———»{
228 ——={
21 ———t={
208 ——=
198 ———{
188 ———»f
178 ——a}
168 ———»
158 ~————-]
148 ——

e

tween contacts 23 and 24 on the Power Module.

inserting the plug-in.

ARRRRRRRRRERAEER

CAUTION

CONTACTS
28A

27A

26A

25A

24A

23A

22A

21A

20A

18A

18A

17A

16A

15A

14A

When a Power Module compartment has been selected for the AM 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key siot be-

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when

ASSIGNMENTS
FUNCTION
Signal Output
Ground
NOTE

Signal out and Ground are factory
wired. There are no signal input
assignments.

2088-15

Fig. AM 503-1. Connector rear view,
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INTERFACE NOTES

Signal Output (Contact 28A) and Ground (Contact
27A)

Contacts 28A and 27A are the only pins that are factory
wired to the rear interface. To provide the output signal on
28A, it is necessary to disconnect the coaxial lead from the
rear of the front panel bnc connector (OUTPUT INTO 50 )
and insert it into the coaxial connector, J480. J480 is locat-
ed close to rear interface contact 28A. No other input/output
assignments are allocated for the AM 503 at this time.

5-12

impedance Matching

The output from the AM 503 requires a 50 (2 load. R480
(49.9 Q) provides this load at the rear interface when the
signal output from 28A is connected to a device with an
input resistance of 600 Q, or greater. If the device has an
input impedance of 50 1, disconnect R480. R480 is located
next to J480 (see instruction manual).

Approximate net instrument weight, 2.0 ibs.

Maximum power requirement at 120 V, 17.0 watts.

REV OCT 1982
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AM 511
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——=4 fj=— 28A
278 ~—mf  J—— 27A
268 —{  J=—— 26A
258 —f  fe—— 25A
24B ——» ft———— 244
238 ——»f  f=—— 23A
228 ——f  fe—— 22A
21B ——{ = 21A
208 —»{ |j=—n 20A
198 ——a ft—— 19A
188 —————p-f je=——— 18A
178 ——f  pt—oo 17A
168 ——»§ = 16A
158 ——»  fu—vnu0 154
148 ———>f  Je—ou 147
—_— ——
____\I\._
CAUTION
When a Power Module compartment has been selected for the AM 511 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-16
Fig. AM 511-1. Connector rear view.
REV OCT 1982 5-13
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NOTES
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GENERAL COUNTER INFORMATION

TTL Voltage Levels

The words “HI” and “LO" refer to TTL voltage levels
present on the rear contacts under specific conditions. TTL
specifications are as follows: A TTL LO output exists from
0.0V to 04V. A TTL HI output exists from +24V to
+5.0 V. Rear interface inputs will accept TTL LO voltages
between 0.0 V and +0.8 V. TTL HI inputs must be between
+2.0V and +5.0V. Where TTL currents are given, the
quantity is a maximum value.

Time-Ladder Diagram

All of the counters use time-slot pulses derived from a
Scan Clock signal to select a particular decimal digit that is
displayed on a front-panel LED display. The time-ladder dia-

REV OCT 1982

gram in Fig. 6-1 illustrates the basic time relationships be-
tween waveforms discussed under the INTERFACE NOTES
for each Counter. No one Counter has all of the waveforms
available at the rear interface. The waveforms are to be
used only as a guide when interpreting the individual data
discussed for each Counter.

NOTE

Thorough understanding of the schematic diagrams
and the exact internal connections for input/output
lines to the rear contacts (found in individual instruc-
tion manuals} will be an aid in designing your special-
ized TM 500 interface system.

6-3
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Fig. DC 501-1. Generalized Time-Ladder Diagram.

GENERALIZED TIME — LADDER DIAGRAM
REFER TO INTERFACE NOTES FOR EACH INDIVIDUAL COUNTER
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FUNCTION
Decimal Point (D2) Output

MHZz light or Decimal Point
(D1) Output

External Scan Clock Input

Internal Scan Clock (2 kHz)
Output

Qverfiow Output

MSD (TS-1) Output

BCD (2) Output

BCD (8) Output

Data Good Output

Decimal Point (D3) Output

ASSIGNMENTS
CONTACTS

28B ——={ f=—— 28A
2718 —— 4§ fp=— 27A
268 —»f = 26A
258 ——f f=—— 25A
24B —— J=— 24A
238 ——»f f— 23A
228 —{ = 22A
218 —»} ft———— 21A

208 ——=} j— 20A

198 ———{ f——— 19A
188 ————» ft——— 1BA
17B ——»f  fe— 17A
168 ~———3=f  J—— 16A
158 ——»f J=— 15A
148 ~——] fo— 14A
SN B

CAUTION

Do not insert any TM 500 Series plug-in in a live Power Module and
do not use excessive force when inserting the plug-in.

CONTACTS

ASSIGNMENTS
FUNCTION

Internal Scan Clock Disable Input
Reset Input/Output

~ TS0 (Time Slot Zero) Output

BCD (4) Output

BCD (1) Output

Signal input Ground

Signal input

Ciock-In/Clock-QOut

When a Power Module compartment has been selected for the DC 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 21 and 22 on the Power Module.

2088-181 .

REV OCT 1982

Fig. DC 501-2. Connector rear view.
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INTERFACE NOTES

BCD Outputs (8, 4, 2, 1 Code)

Contacts 208, 20A, 21B, and 19A provide bcd data di-
rectly to the Power Module interface. The count (front-panel
display) is transmitted in a serial-by-decimal digit method,
with the decimal digit sequence being from left to right (msd
to Isd as observed on the front-panel display). The binary
levels for each decimal digit use positive-true logic (Hl = 1,
LO = 0). Each output data line is capable of driving 6 TTL
loads (10 mA).

Decimal Point/Front-Panel Status Outputs

TTL logic levels are transmitted directly to contacts 27B
and 28B. The data on contacts 27B and 28B is related to
the position of the MEASUREMENT INTERVAL switch and
front-panel decimal point location. Decimal points are num-
bered from left to right on the front-panel display (see Table
DC 501-1). All LO levels are caused by a switch contact
closure to chassis ground, except for an Option 02 instru-
ment where AUTO gate operation can cause the LO levels
to be above chassis ground by approximately 0.4 V.

NOTE

If a direct active-low level output is desired for D3
(.000), itis suggested that a #22 or #26 AWG strand-
ed wire be connected from the switch end of R284 to
an unassigned rear contact that is compatible with
your external equipment. Rear contact 15B s
suggested.

Data Good Output (Contact 19B)

A positive-true Data Good pulse is transmitted directly to
rear contact 19B at each updating of the DC 501 storage
register. For an instrument with a 1 MHz clock, the pulse
duration varies between 0.5 and 1.5 us; a 5 MHz clock (Op-
tion 01) produces a pulse duration that varies between 0-.2

and 1.2 us. The Data Good output (19B) goes HI immediate-
ly after the internal gate time selected by the MEASURE-
MENT INTERVAL switch position or AUTO gate selection
period (Option 02). The storage register is updated on the
positive-going edge of the Data Good pulse. Rear contact
19B aiso goes HI and remains Hi as long as the MEASURE-
MENT INTERVAL switch is in the MANUAL (totalize) posi-
tion. This output will drive at least 6 TTL loads.

Reset Input/Output (Contact 26A)

This contact is directly wired to the front-panel RESET
push button and can be used as either a Reset Input or
Reset Output function. Contact 26A is normally at a HI level
and goes LO when the RESET button is pushed (for any
positions of the MEASUREMENT INTERVAL switch), or be-
tween switch detent positions (when changing the MEA-
SUREMENT INTERVAL switch positions). Rear contact
26A does not go LO when the DC 501 clears its own inter-
nal circuitry for another count.

To use 26A as a counter Reset Input function, it can be
set to a LO by an external switch contact closure to ground
or driven LO by an open-collector logic gate capabie of sink-
ing 9 TTL current loads (15 mA).

Scan Clock Output, Input, and Disable (Contacts
24B, 258, and 27A)

These three functions are all wired directly to rear con-
tacts. A 2kHz (square wave) Internal Scan Clock signal
(TTL) is applied to rear contact 24B, providing a continuous
output to the rear interface as long as rear contact 27A
(Internal Scan Clock Disable) is held HI. The decimal digits
are scanned from msd to Isd, with the rising edge of each
Scan Ciock period selecting the decimal digit to be dis-
played. The binary levels for a selected digit remain on the
bcd output lines for one complete Scan Clock period (500 us

Table DC 501-1

Decimal Point/Front-Panel Status Outputs

Contact
278 288 Light On
LO LO MHz
LO Hi MHz
Hl Hi kHz
HI LO kHz
Hi Hi GATE

6-6

Display Measurement
Decimal Point interval
.0000 (D2) .01 Sec
.00000 (D1) .1 Sec
.000 (D3) 1 Sec
.0000 (D2) 10 Sec
000  (None) MANUAL (Start)

REV OCT 1982
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for Internal Scan Clock). All of the time-slot pulses have a
duration equai to a Scan Clock period. Using the Internal
Scan Clock signal, it takes approximately 4 ms for a com-
plete display scanning cycle. The ideal time to read (decode)
the bcd data is during the negative half of the Scan Clock
period. This requires that an external bcd decoder be driven
by the falling edges of the Scan Clock signal.

Setting rear contact 27A to a TTL low disables the Inter-
nal Scan Clock and allows the application of an External
Scan Clock signal to rear contact 258. The External Scan
Clock should be a TTL signal, with a maximum frequency of
1 MHz and a fali time of less than 100 ns (frequency may be
less than 2 kHz, if desired). Conseguently, the time of a
complete display scan and time-siot pulse duration will
change accordingly.

One advantage of the External Scan Clock and Internal
Scan Clock Disable inputs is to allow the user to design a
bcd data capture system that extracts the data at a faster
or slower rate than 2 kHz. 1t is not intended that a high-
frequency External Scan Clock be applied continuously to
rear contact 25B, although it could be done. A continuous
1 MHz External Scan Clock would allow bcd data capture,
but could also cause false front-panel displays. Refer to the
time-ladder diagram in Fig. 6-1 for an example of using the
External Scan Clock and Internal Scan Clock disable pulse.

Time-Slot Zero (TS0) and MSD (TS-1). (Contacts
25A and 22B)

TS0 on rear 25A is a TTL negative-going puise that has a
duration equal to a Scan Clock period and occurs once per
complete display scanning cycle. It is a pulse that predicts
that the next bcd output data on contact 208, 20A, 21B,
and 19A will be equivalent to the msd during TS-1. This
pulse may be used as a synchronizing pulse for external
equipment, used as a latch puise, or to clear/reset external
digital circuitry.

The msd (TS-1) output on rear contact 22B is a TTL
positive-going pulse that also has a duration equal to a
Scan Clock period and occurs once per complete display
scanning cycle. Some users may prefer to use the msd (left-

REV OCT 1982
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side digit) pulse for synchronizing external equipment, rather
than using the TS0 pulse. TS0 and TS-1 are the only time-
slot pulses directly wired to rear contacts.

Overflow Indication (Contact 23B)

Rear contact 23B is normaily at a LO level. This contact
goes HI under two conditions; (1) when the DC 501 is oper-
ated in the MANUAL (Totalize) mode and the storage regis-
ter is full of nines (9999999 display), contact 23B goes Hl on
the next input count; (2) when making high-resolution fre-
quency measurements by increasing the MEASUREMENT
INTERVAL by a factor of 10 or greater (deliberately
overflowing the display). Contact 23B is Hl any time that the
front-panel OVERFLOW light is on.

Signal Input (Contacts 16A and 17A)

Rear contact 16A is directly wired to the front-panel EXT-
INT switch. When signals to be counted or measured are
applied to contact 16A, the front-panel switch must be in the
INT position. Contact 16A is terminated into a 50 Q load
{R101) and miniature 50 @ RF cable should be used to con-
nect signals to this contact on the Option 02 Power Module
interface. Connect the coaxial-cable shield to rear contact
17A for a Signal Input Ground. input specifications apply
when signals are applied to contact 16A. Lifting the ground
end of R101 converts the input resistance to 1 MQ.

Clock-In/Clock-Out (Optional-Contact 14A)

Rear contact 14A can be used for a higher quality in-
house Ciock Input, or as a 1 MHz clock output, as desired.
Connect a miniature 50 @ RF cable between pin 14 of U209
and rear contact 14A (see Fig. DC 501-1). Pin 14 of U209
operates at TTL levels. Ground both ends of the coaxial-
cable shield; one end to rear contact 17A and the other end
to pin 7 of U209, U200, or U201. When rear contact 14A is
used as a Clock Input for an unmodified digital counter, re-
move U200 from the circuit board; for an Option 01 instru-
ment, remove U201.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 21.5 watts.

6-7
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DC 501

R284
(SWITCH END)

DC 501

U200 PIN 14 PIN 7 17A 16A
U209 U201
GND

2088-19

Fig. DC 501-3. Board connection points.
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DC 502
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Decimal Point (D2) Output 288 —=§ 28A
MHz light or Decimal Point 278 ———={ 27A Internai Scan Clock Disable input
(D1} Output
268 ———=] 26A Reset Input/Output
External Scan Clock Input 258 ————»1 25A . TSO (Time Siot Zero) Output
Internal Scan Clock (2 kHz) 248 ———§ 24A
Output
Overfiow Output 238 ——a{ 23A
MSD (TS-1) Output 228 ——»} 22A
BCD (2) Output 218 ——» 21A
BCD (8) Output 208 —»4 20A BCD (4) Output
Data Good Output 198 —| 19A BCD (1) Output
188 ———{ 18A
178 ———-f 17A Signal Input Ground
168 ——» 16A Signal Input
Decimal Point (D3) Output 158 —— 15A
148 —4 14A Clock-in/Clock-Out
—

CAUTION

When a Power Module compartment has been selected for the DC 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 21 and 22 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

2088-20
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Fig. DC 502-1. Connector rear view.
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INTERFACE NOTES

BCD Outputs (8, 4, 2, 1 Code)

Contacts 20B, 20A, 21B, and 19A provide bed data di-
rectly to the Power Module interface. The count (front-panel
display) is transmitted in a serial-by-decimal digit method,
with the decimal digit sequence being from left to right (msd
to Isd as observed on the front-panel display). The binary
levels for each decimat digit are expressed in positive logic
(HI = 1, LC = 0). Each output data line is capable of driving
6 TTL loads (10 mA).

Decimal Point/Front-Panel Status Outputs

TTL logic levels are transmitted directly to rear contacts
27B and 28B. The data on these contacts is related to the
position of the MEASUREMENT INTERVAL switch and
front-panel decimal point location (see Table DC 502-1).
Decimal points are numbered from left to right in the display.
The following table is applicable to a standard DC 502 or an
Option 01 instrument. All LO levels are caused by a switch-
contact closure to chassis ground.

NOTE

If a direct active-low level output is desired for D3
(.000), connect a #22 or #26 AWG stranded wire
from the switch end of R248 to an unassigned rear
contact that is compatible with your external equip-
ment. Rear contact 15B is suggested.

Data Good Output (Contact 19B)

A positive-true Data Good pulse is transmitted directly to
rear contact 19B at each updating of the DC 502 storage
register. For an instrument with a 1 MHz clock, the pulse
duration varies between 0.5 and 1.5 us; a 5 MHz clock (Op-
tion 01) produces a pulse duration that varies between 0.2
and 1.2 us. The Data Good output goes Hi immediately after
the internal gate time selected by the MEASUREMENT IN-
TERVAL switch position. The storage register is updated on
the positive-going edge of the Data Good pulse. Rear con-
tact 19B also goes Hi and remains Hl as long as the MEA-
SUREMENT INTERVAL switch is in either of the MAN
(Totalize) positions. This output will drive at least 6 TTL
loads.

Reset Input/Output (Contact 26A)

This contact is directly wired to the front-panel RESET
push button and can be used as either a counter Reset
Input or Reset Output function. Contact 26A is normally at a
HI level and goes LO when the RESET button is pushed (for
any position of the MEASUREMENT INTERVAL switch), or
between switch detent positions. Contact 26A does not go
LO when the DC 502 clears its own interval circuitry for an-
other count.

To use 26A as a counter Reset Input function, it can be
set to a LO level by an external switch contact closure to
ground or driven LO by an open-collector logic gate capable
of sinking @ TTL current loads (15 mA).

Table DC 502-1
DECIMAL POINT/FRONT-PANEL STATUS OUTPUTS

Contact

278 28B Light On
Direct input

LO LO MHz

LO Hi MHz

HI Hl kHz

Ml LO kHz

HI Hl Gate
Prescale Input

LO Hi MHz

LO LO MHz

LO Hi MHz

Hi HI kHz

HI HI- Gate

Display Measurement
Decimal Point Interval
.0000 (D2) .01 Sec
.00000 ((22))] .1 Sec
.000 (D3) 1 Sec
.0000 (D2) 10 Sec
000 (None) MAN (Start)
.000 (D3) .01 Sec
.0000 (D2) .1 Sec
.00000 (D1) 1 Sec
.000 (D3) 10 Sec
000  (None) MAN (Start)
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Scan Clock Output, input, and Disable (Contacts
24B, 25B, and 27A)

These three functions are all wired directly to rear con-
tacts. A 2kHz (square wave) Internal Scan Clock signal
(TTL) is applied to rear contact 24B, providing a continuous
output to the rear interface as long as rear contact 27A
(Internal Scan Clock Disable) is held HI. The decimal digits
are scanned from msd to Isd, with the rising edge of each
Scan Clock period selecting the decimal digit to be dis-
played. The binary levels for a selected digit remain on the
bed output lines for one complete Scan Clock period (500 us
for Internal Scan Clock). Ali of the time-slot pulses have a
duration equal to a Scan Clock period. Using the internal
Scan Ciock signal, it takes about 4 ms for a complete dis-
play scanning cycle. The ideal time to read (decode) the bed
data is during the negative half of a Scan Clock period. This
requires that an external bed decoder be gated by the falling
edge of the Scan Clock signal.

Setting near contact 27A to a TTL LO disables the Inter-
nal Scan Clock and allows the application of an External
Scan Clock signal to rear contact 25B8. The External Scan
Clock should be a TTL signal with a maximum frequency of
1 MHz and a fall time of less than 100 ns (frequency may be
less than 2 kHz, if desired). Consequently, the time of a
complete display scan and time-siot pulse duration will
change accordingly.

One advantage of the External Scan Clock and Internal
Scan Ciock Disable inputs is to allow the user to design a
bcd data capture system that extracts the data at a faster
or slower rate than 2 kHz. It is not intended that a high-
frequency External Scan Clock signal be applied continu-
ously to rear contact 25B, although it can be done. A
continuous 1 MHz External Scan Clock signal aliows bcd
data capture, but can also cause false front-panel displays.

Time Slot Zero and MSD (Contacts 25A and 22B)

Time Slot Zero (TS0) on rear contact 25A is a TTL nega-
tive-going pulse that has a duration equal to a Scan Clock
period and occurs once per complete display cycle. TS0 is a
pulse that predicts that the next bed data to appear on con-
tacts 20B, 20A, 21B, and 19A will be equivalent to the most
significant digit during TS-1. This pulse can be used as a
synchronizing pulse for external equipment, used as a latch
pulse, or a clear/reset puise for external digital circuitry.

The msd (TS-1) output on rear contact 22B is a TTL
positive-going pulse that also has a duration equal to a
Scan Clock period and occurs once per complete display
scanning cycle. Some users may prefer to use the msd (left-
side digit) pulse for synchronizing external equipment, rather
than using the TSO pulse. TS0 and msd (TS-1) are the only
time-slot pulses directly wired to the rear contacts.
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Overflow Indication (Contact 23B)

Rear contact 23B is normally at a LO level. This contact
goes H! under two conditions: (1) when the DC 502 is oper-
ated in a MAN (Totalize) mode and the storage registers are
full of nines (999999999 display), contact 23B goes Hi on
the next input count; (2) when making high-resolution fre-
quency measurements by increasing the MEASUREMENT
INTERVAL by a factor of 10 or greater. Contact 23B is HI
any time that the front-panel OVERFLOW light is on.

Signal Input (Contacts 16A and 17A)

NOTE

It is important to consider VSWR and cross-talk prob-
lems at high frequencies. Pay particular attention to
lead dress, terminations, and discontinuities along a
high-frequency signal path.

Rear contacts 16A and 17A are not directly wired to the
input and ground circuits of the DC 502. Contact 16A is
reserved for Signal Input and Contact 17A is reserved for
Signal Input Ground.

When applying input signals through the rear interface, it
is necessary to connect the center conductor (stranded
wire) of a miniature 50 Q coaxial cable from 16A to the DI-
RECT INPUT solder connection on the B side of the instru-
ment. Connect both ends of the coaxial cable shield, one
end to 17A and the other end to a convenient ground on the
circuit board near the DIRECT INPUT connection. There is
no switching system available to switch between front-pane!
input and rear interface signals; therefore, if it is not desired
to transmit front-panel signals to the rear interface, discon-
nect the lead to the DIRECT INPUT bnc connector. The
coaxial cable can be terminated into a 50 Q load, if desired.
Contact 17A must also be grounded (externally) in an Op-
tion 02 Power Moduie.

Most instruments have solder pad connections for 16A
and 17A located on the B side of the circuit board, while
earlier instruments require direct connections to 16A and
17A on the A side of the circuit board. Refer to illustration.

Contacts 16A and 17A can also be wired to the
PRESCALE INPUT circuit board on the A side of the instru-
ment, it desired. Remove the cable to the PRESCALE IN-
PUT bnc connector in order to maintain a clean 50 Q
environment.

6-11
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Clock-In/Clock-Out (Optional-Contact 14A) U200, or U201. When 14A is used as a Clock Input for a

Rear contact 14A can be used for a higher quality in-
house Clock Input, or as a 1 MHz Clock Output, as desired.

standard DC 502, remove U200 from the circuit board; for
an Option 01 instrument, remove U201.

Connect a miniature 50 © coaxial cable between pin 14 of

U209 and rear contact 14A. Pin 14 of U209 operates at TTL Approximate net instrument weight, 1.8 ibs.
levels. Ground both ends to the coaxial-cable shield; one

end to rear contact 17A and the other end to pin 7 of U209, Maximum power requirement at 120V, 21.5 watts.
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Fig. DC 502-2. Board connection points.
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DC 502 Option 7

ASSIGNMENTS

FUNCTION
Decimal Point (D2) Qutput

MHz light or Decimal Point
(D1) Output

External Scan Clock input

Internal Scan Clock (2 kHz)
Output

Overflow Output

MSD (T$-1) Output

BCD (2) Output

BCD (8) Output

Data Good Output

Opt 07 Start Count
Opt 07 Counter ldentify
Opt 07 Phase lock
Opt 07 Non-Sweep

Opt 07 Tracking Genreator identify

ASSIGNMENTS

CONTACTS CONTACTS FUNCTION
288 — 4 = 28A
278 ——— ft——— 272 Internal Scan Ciock Disable Input
268 ———»4 J—— 26A Reset input/Output
258 ——=| je——— 25A _ TS0 (Time Slot Zero) Output
248 —f Je— 24a
238 ——»{ fet——— 23A
228 =y e 22A
218 —»f f=— 21A
208 —§ fj=—— 20A BCD (4) Output
198 ———{ Le——— 19A BCD (1) Output
188 ——»{ fs——— 18A Opt 07 Gate
178 ———n-{ fe—— 17A Signal Input Ground
168 —§ p—n- 16A Signal input
158 ——»% j=——— 15A
148 —=§ = 14A Clock-In/Clock-Out

SR B W

BN

CAUTION

When a Power Module compartment has been selected for the DC 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 21 and 22 on the Power Module.

Do not insert any TM 500 Series plug-in a live Power Module and do not use excessive force when insert-

ing the plug-in.

2088-22

REV OCT 1982

Fig. DC 502 OPT. 7-1. Connector rear view.
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Option 07 (Contacts 18A, 18B, 17B, 16B, 15B, and
14B)

These contacts are factory wired for a DC 502 Option 07
instrument. The DC 502 Option 07 is an Option 01 instru-
ment to which an additional logic circuit board has been
added plus some circuit modifications. The DC 502 Option
07 was designed to operate with a spectrum analyzer and a

6-14

tracking generator to provide an accurate readout of the
spectrum analyzer's center frequency. When the DC 502
Option 07 instrument is used with this system it must be
installed in a specific compartment of a TM 500-Series Op-
tion 07 Power Module. Refer to the instruction manuals for
the DC 502 Digital Counter and TR 502 Tracking Generator
for more information.

REV OCT 1982

Scans by ARTEK MEDIA =>



Digital Counters-Rear Interface Data Book

DC 503
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Opt 04 Decimal Point (D1) 288 jt——— 28A
Opt 04 Decimal Point (D2) - 278 ———»-{ ft—— 27A Internal Scan Clock Disable
Remote start 268 ———] ft——— 26A Reset. In/Out
Internal Scan Clock Out 258 —— e 254 Time Slot Zero (TS0)
Ouveriiow OutiOverfiow 248~ f—— 24A
Display disable In 238 —— pe— 23A

228 ———1 fet—— 22A
BCD (2) Output 218 —»{ J=——— 21A
BCD (8) Output 208 ———»=} jt——— 20A BCD (4) Output
Data Good 198 —{ j=—— 19A BCD (1) Output
Opt 04 Decimal Point (D3) 188 ——4 fes——— 18A
Channel B Input 178 ———n ot 17A Channel A Input Ground
Channel B Ir'1put Ground 166 —1¢ jrt——— 16A Channel A Input
Opt 04 Decimal Point (D4) 158 —> j—— 15A Opt 04 Decimal Point (D6)
Opt 04 Decimal Point (D5) 148 —— f— 14A 1 MHz Clock Out

—_—] boe————
CAUTION

When a Power Module Compart ment has been selected for the DC 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 21 and 22 on the Power Module.

Do not insert ant TM 500 Series Plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

REV OCT 1982

Fig. DC 503-1. Connector rear view.
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INTERFACE NOTES

BCD Outputs (8, 4, 2, 1 Code)

Contacts 20B, 20A, 21B, and 19A provide bed data di-
rectly to the Power Module interface. The count (front-panel
display) is transmitted in serial-by-decimal digit sequence.
The decimal digit sequence is from left to right (msd to Isd
as observed on the front-panel readout). The binary levels
for each decimal digit use positive-true logic (HI = 1, LO =
0). Each output data line is capable of driving 6 TTL loads
(10 mA).

Decimal Point Output Data

There are six decimal points associated with the front-
panel disptay, numbered from left to right in the readout. An
active decimal point location is dependent on the positions
of two front-panel switches (FUNCTION and N/CLOCK
RATE).

Decimal point output data is factory wired to rear con-
tacts only for an Option 04 instrument. A rear contact is at a
TTL low level when the associated front-panel decimal point
is active.

To obtain decimal point output data for instruments other
than Option 04, a unit can be hard-wired by performing the
decimal modification section of the instructions inciuded
with Product Modification Kit, Tektronix Part No. 040-07 13-
00.

Data Good Output (Contact 19B)

A positive-true Data Good pulse is transmitted directly to
rear contact 19B at each updating of the DC 503 storage
register. Pulse duration is from a minimum of 0.2 s to a
maximum of 1.5 us, dependent on the clock option. The
storage register is updated on the positive-going edge of the
Data Good pulse. The Data Good pulse goes HI immediately
after an internal gate time selected by the FUNCTION or
N/CLOCK rate switches (dependent on the operating
mode}. Contact 19B also goes HI and remains HI as long as
the FUNCTION switch is in either the TIME MANUAL or
TOTALIZE A positions. This output will drive at least 6 TTL
loads.

Reset Input/Output (Contact 26A)

The counter is cleared to zero when a LO is applied to
contact 26A. This is accomplished when the front-panel
RESET button is pushed, or when the FUNCTION switch is
between detent positions. Contact 26A also goes LO mo-
mentarily during an automatic power-up reset period. This
contact does not go LO when the DC 503 internal circuitry
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clears itself for another count. To use 26A as a Reset Input
function, it can be set to a LO by an external switch contact
closure to ground, or driven LO by an open-collector logic
gate capable of sinking 156 mA.

Scan Clock Output/input and Disable (Contacts
24B/25B and 27A)

Contacts 24B/25B are hard-wired together at the rear
edge connectors. A 2 kHz (square wave) Internal Scan
Clock signal is applied to these two contacts as long as
contact 27A (Internal Scan Clock Disbie) is heid HI. A LO
applied to contact 27A allows contacts 24B/25B to be used
as an External Scan Clock Input.

The decimal digits are scanned from msd to Isd (as ob-
served on the front-panel display), with the rising edge of
each Scan Clock period selecting the decimal digit to be
displayed. The binary levels for a selected digit remain on
the bcd output lines for one complete Scan Clock period
(500 us for Internal Scan Clock signal). Using the Internal
Scan Clock signal, it takes approximately 4 ms for one com-
plete display scanning cycle. The ideal time to read (decode)
the bcd data is during the negative portion of the internal
Scan Clock period.

The risetime of an External Scan Clock signal applied
directly to 24B/25B should be less than 100 ns. Signal inver-
sion does not occur before toggling a divide by 8 counter
circuit. Note that changing a Scan Clock period changes the
time-slot duration and the time of one complete display
scanning cycle. Maximum External Scan Clock frequency is
1 MHz. Refer to the time-ladder diagram (Fig. 6-1) for
waveform relationships between the Internal Scan Ciock,
TS0 pulse, and Internal Scan Clock Disable pulse. The
DC 503 has no TS-1 through TS-7 output to the rear
interface.

Time Slot Zero (Contact 25A)

Time Slot Zero (TS0) on rear contact 25A is a TTL nega-
tive-going pulse that has a duration equal to a Scan Clock
period and occurs once per complete display scanning cy-
cle. TS0 is a pulse which predicts that the next bcd data to
appear on the bed output lines will be equivalent to the most
significant digit during TS-1. This pulse can be used as a
synchronizing pulse for external equipment.

Overflow and Leading Zero Suppresssion (Contact
23B)

Rear contact 23B goes LO and HI at approximately a
3 Hz rate when the DC 503 is in an overflow condition. A LO
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corresponds to “display blanked” and HI corresponds to
*display on”. Contact 23B can be driven LO externally to
blank the front-panel display. When the display is not in an
overflow condition, a LO will exist during periods of leading
zero suppression.

1 MHz Ciock Out/Clock In (Contact 14A)

Rear contact 14A can be used as a 1 MHz Clock
Out/Clock In function. Use contact 17A as a reference
ground. When contact 14A is used as a more accurate
Clock In function, remove U250 from the circuit board (stan-
dard instrument), or remove U251 for an Option 01
instrument.

Signal Inputs (Contacts 16A and 17B)

Rear contact 16A is assigned for Channel A input, with
17A its reference ground. Contact 17B is assigned for
Channel B input, with 16B its reference ground. When it is
desired to apply input signals to these rear interface con-
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tacts for counter operation, the appropriate channel must be
selected by the front-panel SOURCE switches. The internal
signal inputs are terminated into a nominal 50 Q load imped-
ance to match coaxial-cable connections to the rear inter-
face. For high impedance (1 MQ) rear inputs, one end of
either or both 50 & resistors may be lifted. The resistors are
physically located at the push-pull input-output switches at
the front panel.

Remote Start (Contact 26B)

Grounding this contact terminates the measurement in-
terval gate when operating in the TIME MANUAL or TO-
TALIZE A functions. The front-panel IN START OUT STOP
switch must be in the START position for this contact to
function. This contact represents one TTL load and can be
switched by an appropriate active device.

Approximate net instrument weight, 2.1 Ibs.

Maximum power requirement at 120 V, 21.5 watts.
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INTERFACE NOTES

Introduction

A slot exists between pins 21 and 22 on the rear connec-
tor. Insert a barrier key in the corresponding position of the
power module jack to prevent noncompatible plug-ins from
being used in that compartment. Consult the power module
manual for further information. Signal outputs for other spe-
cialized connections may be made to the rear interface
connectors,

Decimal Point Scanned Output (Contact 27B)

This contact goes high and remains high for one scan
clock period. This indicates a decimal point to the right of
the active digit. This output will drive two TTL loads.

Remote Start (Contact 26B)

This connection duplicates the front-panel START/STOP
button. When this connection is low and the DC 503A is in
TOTALIZE A or TIME MANUAL modes, the counter counts.
When this line goes high, counting stops. The external de-
vice pulling this line low must sink 1.6 mA.

Scan Clock Out (Contact 24B)

This connection provides a 2 to 2.5 kHz square wave. A
different front-panel digit is displayed on each falling edge of
the waveform. The display scans from time slot 1, the most
significant digit, to time slot 8, the least significant digit, and
then repeats. The corresponding bed information transfers
to the output at each falling edge of the scan clock. Data
should be transferred to an external memory on the follow-
ing positive going edge. This allows for propagation delays
and ensures that bed, time slot and decimal point informa-
tion have time to settle. This output will drive two TTL loads.

Overfiow Out (Contact 23B)

This line goes high when the counter overflows. It is ca-
pable of driving two TTL loads.

Channel A Level Out (Contact 22A)

The voltage at this connection follows the channel A
front-panel trigger LEVEL control. The source impedance is
1 k. and the signal level is between 3.5 V.

Channel B Level Out (Contact 22B)

The voltage at this connection follows the channel B
front-panel trigger LEVEL control. The source impedance is
1 kQ and the signal level is between +3.5V.

Bed Outputs: Bed (1), Bed (2), Bed (4), and Bed (8);
(Contacts 19A, 21B, 20A, and 20B, respectively)

These connections output the bcd information. The posi-
tive pulses are 1 scan clock period in length for each given
digit. Each line can drive two TTL loads.

Data Good (Latch) Output (Contact 19B)

This line is high when data is transtferring from a count
chain into the latches. Do not acquire data through the rear
interface connector when this pin is high. This output will
drive two TTL loads.

Channel A Input (Contact 16A)

This is the channel A input connection when the front-
panel CH A SOURCE switch is in the INT position. This in-
put is terminated in 50 Q, with a maximum input of 4 V peak
to B V peak to peak.

Channel A Input Ground (Contact 17A)

This terminal is the ground return for the rear interface
channel A input.

Channel B Input {Contact 17B)

This is the channel B input connection when the front-
panel CH A SOURCE switch is in the INT position. This in-
put is terminated in 50 Q, with a maximum input of 4 V peak
or 8 V peak to peak.

Channel B Input Ground (Contact 16B)

This terminal is the ground return for the rear interface
channel B input.

Reference 10 MHz Out (Contact 15B)

This is the buffered output of the counter time base. This
output is capable of driving two TTL loads.

Ground (Clock) (Contact 15A)

This is the ground return for the clock input-output sig-
nals (21A, 158, 14A).
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Output or Pin Pin Output or
input B A Input
28 28
Decimal Point
Scanned Output 27 27
Remote Start 26 26 Reset In/Out
25 25 Time Siot One (TS1)
Scan Clock Out 24 24
Overflow Out 23 23
Channel B Barrier Channel A
Level Out 22 Slot 22 Level Out
BCD (2) Output 21 21 TTL Clock Input
BCD (8) Output 20 20 BCD (4) Output
.. Data Good
{Latch) Output 19 19 BCD (1) Output
18 18
Channel A
Channel B input 17 17 Input Ground
Channel B
Input Ground 16 16 Channel A Input
Reference
10 MHz Out 15 15 Gnd (clock)
External 10 MHz
14 14 Clock Input

(2971-14) 208824

Fig. DC 503A-1. Connector rear view.
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Time slot 1 (25A)

sowooecaey | L[ LML LML LU L

Bcd 1 (19A) r I l

Bcd 2 (21B)

Bcd 4 (20A)

Bced 8 (208B)

Decimal point {27B)

To ensure stable data, latch on positive going SCAN clock with data good output (19) low.

2971-15

Fig. DC 503A-2. Rear interface timing for a display of 1079.0674.

Reset In/Out (Contact 26A)

This line goes low when the counters are reset. This line
also goes low when the front-panel RESET button is
pressed. It can be pulsed low through the rear interface con-
nector. The device pulling this line to ground must be capa-
ble of sinking 5 mA.

Time Slot 1 (TS1) (Contact 25A)

This line is high during the time the most significant digit
is scanned. It goes high on the falling edge of the scan clock
and returns low on the next falling edge of the scan clock.
This output is capable of driving two TTL loads.

6-20

TTL Clock Input (Contact 21A)

This input is a single low power Schottky TTL ioad. The
circuitry driving this input must source 20 pA for a high input
and sink 0.35 mA when driving low. An external time base,
meeting the above requirements, can be connected to this
terminal. The ground return for this input is pin 15A.

External 10 MHz Clock Input (Contact 14A)

This input is ac coupled with an input impedance of ap-
proximately 1 kQ. Any signal from approximately 500 mV
rms to approximately 3 V rms is sufficient. Use contact 15A
as ground return for this input.

Approximate net instrument weight, 2.0 Ibs.

Maximum power requirement at 120V, 49 V.
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inserting the plug-in.

CAUTION

When a Power Module compartment has been selected for the DC 504 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 21 and 22 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when

DC 504
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Gate Out 288 ———=4 2BA Count Holdoff Input
Decimal Point Scanned Out 278 ———n| 27A

268 ———=14 26A Reset Input/Output

258 ————n] 25A TS-1 (MSD) Digit Select Output
int Scan Clock Output 24B w——»{ 24A TS-2 Digit Select Output
Overfiow Output 238 ———»{ 23A TS-3 Digit Select Output

228 ———= 22A TS-4 Digit Select Output
BCD (2) Output 218 ———» 21A TS-5 (LSD) Digit Select Output
BCD (8) Output 208 —=} 20A BCD (4) Output
Data Good (Latch Qutput) 198 ———»4 19A BCD (1) Output

188 ———» 18A

17B ———n] 17A Internal Input Ground

16B — 16A Internal Signal Input

158 =i 15A

148 14A External Clock input

—— -

2088-25
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Fig. DC 504-1. Connector rear view.
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INTERFACE NOTES

BCD Output Data (Contacts 20B, 20A, 21B, and
19A)

These contacts provide bcd data (8, 4, 2, 1 code) directly
to the Power Module interface. The count (front-pane! dis-
play) is transmitted in serial-by-decimal digit sequences. The
decimal digit sequence is from left to right (msd to Isd as
observed on the front-panel display). The binary levels for
each decimai digit use positive-true logic (HI = 1, LO = 0).
Each output data line is capable of driving 6 TTL loads
(10 mA).

Decimal Point Scanned Output (Contact 27B)

Three decimal points are numbered from left to right in
the front-panel display. A decimal point to the left of a se-
lected digit is scanned (made active) during its particular
time slot. Contact 27B goes HI and remains Hi for one Scan
Clock period to indicate that a decimal point has been
scanned. When the DC 504 is used in the RPM mode (inter-
nal switch function), the decimal points are not active and
278 remains at a LO level. This data line will drive 24 TTL
loads (38 mA).

Digit Select Outputs (Contacts 25A through 21A)

These output lines provide positive-going time-slot
pulses TS-1 (msd) through TS-5 (Isd) to the rear interface.
The time-slot puises scan the front-panel digits from left to
right. Each time-slot pulse duration is equal to one Scan
Clock period (approximately 0.25ms). There is no TS0
pulse that occurs before the msd data appears on the bed
output lines. Each Digit Seiect line will drive 4 TTL loads
(6.4 mA).

Scan Clock Output (Contact 24B)

This output line provides a square-wave signal of ap-
proximately 4 kHz to the rear interface. A different front-
panel digit is selected to be displayed on each rising edge of
the Scan Clock waveform. An ideal time to externally read
(decode) the bcd output data for a selected digit is on each
falling edge of the Scan Clock signal. Refer to the DC 504
instruction manual for waveform relationships. This output
data line will drive only 1 TTL load (1.6 mA).

Data Good Output (Contact 19B)

This output line provides a positive Data Good (Latch)
pulse to the rear interface. The pulse duration is approxi-
mately 10 us and occurs as each updating of the dispiay
storage register. In a Latch Override mode (internal switch
function), contact 19B remains Hl during a selected mea-
surement interval. This data line will drive 10 TTL loads
(16 mA).
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Overflow Output (Contact 23B)

Contact 23B is normally at a LO ievel and goes H! to
indicate that the counter is in an overflow condition. Contact
23B is at a HI level any time that the front-panel OVER-
FLOW light is on. This output data line will drive 8 TTL loads
(12.8 mA).

Reset Input/Output (Cbntact 26A)

The counter is cleared to zero when a LO is applied to
26A. This is accomplished from the front-panel by pushing
the RESET button or setting the FUNCTION switch be-
tween detents. When used as an output, this line will drive 6
TTL loads (10 mA). Contact 26A also goes LO momentarily
during power-up reset, when the counter prepares itself for
operation. Contact 26A does not go low when the internal
circuitry clears itself for another count.

When contact 26A is used as a Reset Input function, the
external circuit must be abie to drive 9 TTL loads; a discrete
transistor capable of sinking 15 mA can be used.

Gate Out/TOTALIZE Stop (Contact 28B)

Contact 28B has two assignments.

1. It provides a Gate Out signal that is HI during the time
that an internal gate is open (while an input signal is
gated into the decade counter units). This output line
will drive 5 TTL loads (9 mA).

2. When the DC 504 is operated in the TOTALIZE mode,
28B can be pulled LO to inhibit the gate (stop the
counting). When used as an input line, the external
circuitry must be capable of sinking 5 mA (3 TTL).
Open-collector logic or a discrete transistor without a
pull-up resistor is recommended to set 288 to a LO.

If contact 28B is pulled LO in any mode other than TO-
TALIZE, the counting will stop and the front-panel display
will go to zero after a time determined by the DISPLAY
TIME control. Forcing 28B to a HI causes the internal gate
to remain open in all operating modes.

Count Holdoff Input (Contact 28A)

This input line drives the base of a transistor and one
input line to a TTL logic gate. The application of a Hli level to
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28A forces the DC 504 into a hold mode. The counter will
hold the latest measurement and will take another count
only after the RESET button is pushed, the FUNCTION
switch is rotated, or when the Count Holdoff signal to 28A
goes LO. Your external circuit to 28A must be able to drive
3 TTL loads (Fan In).

Internal Signal Input (Contact 16A and 17A)

Input signals can be applied through the rear interface via
contact 16A, with 17A serving as a ground reference (co-
axial-cable shield connection). To select input signals via
contact 16A, set the front-panel SOURCE switch to the INT
positon. The input signals are dc or ac coupied, dependent
upon the selected position of an internal switch. Contact
16A is terminated with a nominal 15 Q load impedance.
R100 can be removed to convert the input impedance to
1 MQ, if desired.
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External Clock Input (Contact 14A and 17A)

An External Clock signal can be used instead of the inter-
nal 1 MHz clock by applying the input to 14A and using 17A
to ground a coaxial-cable shield. To use the External Clock
signal, set the internally located Int/Ext switch to the EXT
position and use a shielded cable to connect between the
solder pads marked EO on the circuit board.

The External Clock input is somewhat duty-cycle sensi-
tive. It is recommended that the positive portion of this input
signal have a duty cycle of at least 15%, but not more than
70%. Refer to the DC 504 Instruction Manual for more infor-
mation. At present, there is no direct connection to any rear
contact to provide a 1 MHz Clock signal output.

Approximate net instrument weight, 1.4 Ibs.

Maximum power requirement at 120 V, 14.1 watts.
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ASSIGNMENTS
FUNCTION

Opt 04 Decimal Point (D1)

Manual Start/Stop

Internal Scan Clock Out

Overtiow Output

BCD (2) Output
BCD (8) Output
Data Good Output

Opt 04 Decimal Point (D2)
Channel B Signal thput
Channel B Ground

Opt 04 Decimal Point (D3)

Opt 04 Decimal Point (D4)

CONTACTS

288 ~———»{ je——— 28A
278 ———4 fe——— 27A
268 —{ J=—— 26A
258 ——>{  fe—— 25A
24B ——{ f=— 24A
238 ———f  fJee— 23A
228 ———n=] fe——— 22A
218 ———f j=—— 21A
208 ————m fet——  20A
198 —{ |J=— 194
188 ———q |j— 18A
17B ——»f o 17A
168 ————»f j=— 16A
158 ———{ o 157
148 —=§ = 14A
—_—f

.___\I\__

NOTE:

CONTACTS

ASSIGNMENTS

FUNCTION

Internal Scan Clock Disable

Reset Input/Output

Time Slot Zero (TSO)

Trigger level Out

BCD (4) Output

BCD (1) Output

Channel A Ground
Channel A Input
Opt 04 Decimal Point (D5)

1 MHz Clock Out/Ext Clock Input

The DC 505/505A is not compatible with the TM 5000 series power modules.

CAUTION

When a Power Module compartment has been selected for the DC 505 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 21 and 22 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

2088-26A
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INTERFACE NOTES

BCD Outputs (8, 4, 2, 1 Code)

Contacts 20B, 20A, 21B, and 19A provide bed data di-
rectly to the power module interface. The count (front-panel
display) is transmitted in serial-by-decimal digit sequence.
The decimal digit sequence is from left to right (msd to Isd
and observed on the front-panel readout). The binary levels
for each decimal digit use positive-true logic (Hl = 1, LO =
0). Each output data line is capable of driving 6 TTL loads
(10 mA).

Decimal Point Output Data

There are five decimal points associated with the front-
panel display, dependent upon the position of the front-pan-
el controls (see Instruction Manual). An active decimal point
location is numbered from left to right in the front-panel
readout.

Decimal point output data is factory wired to the rear
contacts only for an Option 04 instrument. A rear contact is
at a TTL LO level when the associated front-panel decimal
point is active.

To obtain decimal point data for instruments other than
Option 04, a unit can be user wired by performing the deci-
mal point modification section of the instructions included
with Product Modification Kit, Tektronix Part No. 040-0713-
00.

Data Good Qutput (Contact 19B)

A positive-true Data Good pulse is transmitted directly to
contact 19B at each updating of the DC 505/DC 505A stor-
age register. Pulse duration is from a minimum of 0.2 us to a
maximum of 1.5 us, dependent upon the clock option. The
storage register is updated on the positive-going edge of the
Data Good pulse. Contact 19B goes HI immediately after an
internal gate time as selected by the front-panel controis.
Contact 19B also goes HI and remains Hl as long as the
DC 505/DC 505A is operated in the TOTALIZE A mode.

Reset Input/Output (Contact 26A)

The counter is cleared to zero when a LO is applied to
contact 26A. This is accomplished when the front-panel
RESET button is pushed, or when the FUNCTION switch is
between detents. Contact 26A also goes LO momentarily
during a power-up reset period. This contact does not go
LO when the DC 505/DC 505A internal circuitry clears itself
tor another count. To use 26A as a Reset Input function, set
it to a LO by an external switch closure to ground, or drive it
LO by an open-collector logic gate capable of sinking
15 mA.
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int Scan Clock Output/Int Scan Clock Disable
(Contacts 24B/25B and 27A)

Contacts 24B/25B are hard wired together at the rear
edge connectors. The Int Scan Clock signal (2 kHz square
wave) is present on 248/25B as long as 27A (Int Scan Clock
Disable) is held HI (or open). A LLO applied to 27 A will disable
the int Scan Clock circuit. At present, it is not recommended
to apply an External Scan Clock signal to 24B/25B when
disabling the Int Scan Clock.

The decimal digits are scanned from msd or Isd (as ob-
served on the front-panel display), with the rising edge of
each Scan Clock period selecting the decimal digit to be
displayed. The binary levels for a selected digit remain on
the bcd output lines for one complete Scan Clock period
(500 us). An ideal time to externally read (decode) the bed
data is during the negative portion of the Internal Scan
Clock period.

Time Slot Zero (Contact 25A)

Time Slot Zero (TS0) on rear contact 25A is a TTL nega-
tive-going pulse that has a duration equal to a Scan Clock
period and occurs once per complete display scanning cy-
cle. TS0 is a pulse that predicts that the next bcd data to
appear on the bcd output lines will be equivalent to the most
significant digit during TS-1. This pulse can be used as a
synchronizing pulse for external equipment.

Overflow and Leading Zero Suppression (Contact
23B)

Rear contact 23B is normally at a HI level and goes LO
and Hi at about a 3 Hz rate when the DC 505 is in an over-
flow condition. A LO corresponds to “display on”. 23B can
be driven LO to completely blank the front-panel display (all
digits). When the display is not in an overflow condition, a
LO will exist during periods of leading zero suppression.

1 MHz Clock Out/Ext Clock Input (Contact 14A)

An internal switch position determines whether contact
14A provides a 1 MHz Clock Output or is used as a more
accurate Ext Clock Input. In either case, coaxial cable
should be used for this connection (using contact 17A as a
shield ground).

Signal inputs (Contact 16A-17A and 17B-16B)

Selection of Channel A (16A) or Channel B (17B) signal
inputs is controlled by front-panel LEVEL/SOURCE switch-
es. Signals applied through the rear interface are terminated
into a nominal 50 Q load impedance to match coaxial cable
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connections. Use contacts 17A and 16B as coaxial-cable
shield ground connections. Resistors R210 and R100 can
be removed to convert the input impedance to 1 MQ, if
desired.

Manual Start/Stop (Contact 26B)

Contact 26B is normally at a TTL HI fevel. A TTL LO
applied to this contact will open an internal gate to allow
counting. Contact 26B should be wired and used in the TO-
TALIZE A mode only. In other modes of operation 26B is
not locked out, and if a LO is applied for these modes, the
result will be a variety of erroneous displays.

REV OCT 1982
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Trigger Level Out (Contact 22A)

This contact has a dc voltage range (—2 V to +2 V) that
allows monitoring (with a DVM) the triggering level of signals
applied to CH A or CH B. A front-pane! switch determines
whether the dc output on contact 22A is for CH A or CH B.
For the DC 505A, this output is factory wired. For a DC 505
that does not have this feature, you can order and install a
Trigger Level Out Modification Kit, Tektronix Part No. 040-
0757-02.

Approximate net instrument weight, 2.3 Ibs.

Maximum power requirements at 120 V, 32.6 watts.
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DC 508/DC 508A

ASSIGNMENTS

FUNCTION
Gate Output

Decimal Point Scanned Output

Internal Scan Clock Output

Overflow Output

BCD (2) Output

BCD (8) Output

Data Good (latch) Output

Start Count Output

Counter Iidentify Output—Opt 07
100 kHz Resolution Input—Opt 07
Sweep input—Opt 07

Source Identify input—Opt 07

CONTACTS

CONTACTS

288 —
278 ———=1
268 ———>1
258 ——1
248 — >
23—
228 —————

218 ———>—}

208 —4
198 —=1
188 ——]
178 ————»4
168 ———>4
158 ———{
148 ———>{

—

p—— 28A

ft—— 27A
'<— 26A
fe——— 254

fe—— 24

be— 23A

f—-———— 22A
fa——— 21A
je—— 20A

lt——— 19A

j-——— 18A

b 17A

j—— 16A

f=—— 15A

f=—— 14A

ASSIGNMENTS

FUNCTION

Reset input or Output

TS0 Output

Counter Identify Output

BCD (4) Output
BCD (1) Output
Gate Output—Opt 07

Ground

Direct Input (non prescale)

External clock Input

inserting the plug-in.

.___\I\__

CAUTION

When a Power Module compartment has been selected for the DC 508 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 21 and 22 on the Power Module.

Do not insert any TM 500 Series piug-in in a live Power Module and do not use excessive force when

2088-27
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INTERFACE NOTES

Time Slot Zero Output (Contact 25A)

This line provides a reference time indication for proper
demultiplexing of the display bcd information. This pulse is
negative-going and equal in width to one scan-clock period.
The negative-going leading edge is time coincident with the
rising edge of the scan-clock line. The next rising edge of the
scan-clock line places the first (msd) digit of bed information
on the four bed output lines. This connection will drive five
TTL loads (8 mA).

BCD Output Data (Contact 20B, 20A, 21B, and 19A)

These contacts provide bed data (8, 4, 2, 1, code) directly
to the rear interface. The count {front-panel display) is trans-
mitted in serial-by-decimal digit sequences. The decimal dig-
it sequence is from left to right (msd to Isd) as observed on
the front-panel display. The binary levels are positive-true
logic. Each output data line is capable of driving five TTL
loads (8 mA). During time slot zero (TS0), all four bed lines
are high.

Decimal Point Scanned Output (Contact 27B)

A decimal point to the left of a selected digit is scanned
(made active) during its particular time siot. Contact 278
goes high and remains high for one scan-clock period, indi-
cating that a decima! point is scanned. This data line will
drive nine TTL loads (15 mA).

Scan Clock Output (Contact 24B)

This output line provides approximately 5 kHz
squarewave signal at the rear interface. A different front-
panel digit is displayed on each rising edge of the scan-clock
waveform. The display scans from time slot zero (TS0) to
the most significant digit, and then through the digits in se-
quence, to the least significant digit on succeeding scan
clock cycles.

The corresponding bed information is transferred to the
output on each scan-clock positive-going edge. To allow for
propagation delays, the data should be transferred to exter-
nal memory on the following negative-going edge of the
scan clock signal. This output line will drive two TTL loads
(3.2 mA).

Data Good Output (Contact 19B)

This output line provides a low data good (latch) pulse.
The pulse duration is determined by the measurement inter-
val plus the display time and occurs after each updating of
the display storage latches. The accumulated count is trans-
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ferred to the latches when this line is high and is actually
latched on the falling edge. To avoid errors, data should not
be acquired until after the falling edge. This data line will
drive one TTL load (1.6 mA).

Overflow Output (Contact 23B)

Contact 23B is normally at a low level and goes high to
indicate that the counter is in an overflow condition. Contact
23B is at a high level any time that the front-panel OVER-
FLOW light is on. This output data line will drive two TTL
loads (3.2 mA).

Reset Input-Output (Contact 26A)

The counter is cleared to zero when a low is applied to
26A. This is accomplished from the front panel by pushing
the RESET button or moving the RESOLUTION control be-
tween detents. When used as an output, this line will drive
two TTL loads (3.1 mA). Contact 26A also goes low mo-
mentarily during power-up reset, when the counter prepares
itself for operation. This contact does not go low when the
internal circuitry clears itself for another count. This output
will drive two TTL loads (3.2 mA).

When contact 26A is used as a reset input function, the
external circuit must be able to drive 15 TTL loads; a dis-
crete transistor capable of 24 mA can be used.

Gate Out (Contact 28B)

This contact provides a gate out signal that is high during
the time that the internal gate is open (while an input signal
is gated into the decade counter units). This output line will
drive five TTL loads (8 mA).

Internal Signal Input (Contacts 16A and 17A)

Direct input signals (non prescaled) can be applied
through the rear interface via contact 16A, with 17A serving
as a ground reference (coaxial-cable shield connection). To
select direct input signals via contact 16A, depress the
front-panel SOURCE switch to the INT position. The input
signals are ac coupled. Contact 16A is terminated in a nomi-
nal 50Q load impedance. Connections should be made
using a 50 @ coaxial cable with leads as short as possible
for maximum bandwidth operation.

External Clock Input (Contacts 14A and 17A)

An external clock signal can be used instead of the basic
internal 10 MHz clock by applying the input to 14A and

REV OCT 1982

Scans by ARTEK MEDIA =>



using 17A to ground a coaxial-cable shield. To use the ex-
ternal clock signal, set the internal jumper to the EXT posi-
tion. The internal frequency selection jumper must be
properly placed for 1, 5, or 10 MHz depending on the choice
of external clock frequency. The input signal should be a
TTL level signal capable of driving an ac coupled 1 k2 load.

Start Count Input (Contact 18B)

For instruments without Option 07, this line initiates the
DC 508 measurement cycle by an external trigger signal.
When the SOURCE switch is pressed and a signal is
present at the rear interface (pins 16A and 17A), a measure-
ment may be started on command by asserting a high level
on contact 18B. A single measurement is made if 18B is
pulled low before the gate and display times have elapsed. If
18B is held high, the counter makes continuous readings.
The load is one TTL (1.6 mA).

In Option 07 equipped instruments, a high on contact
18B starts the measurement cycle and directly initiates the
low level on contact 18A (Gate Output).

Counter Identify Output (Contact 23A)

This line goes low when the SOURCE switch is pressed
(internal), for instruments without Option 07. This indicates
that the instrument is in the count-on-command mode as
explained in the Start Count Input description. This output
provides 16 mA, equivalent to 10 TTL loads. Contact 23A is
disconnected in Option 07 equipped instruments.

REV OCT 1982
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Counter Identify Output-Option 07 (Contact 27B)

When this contact is low and the instrument is equipped
with Option 07, the counter operates continuously; when
high, the instrument counts only when contact 18B (Start
Count) goes high. Output capability is 1.6 mA, equivalent to
one TTL load. This contact is not wired in instruments with-
out Option 07.

Source Identify Input-Option 07 (Contact 14B)

When this contact is iow, all Option 07 functions are en-
abled; when this contact is high, the counter operates nor-
mally. This input requires 4.8 mA, equivalent to three TTL
ioads. This contact is not wired in instruments without Op-
tion 07.

Gate Output-Option 07 (Contact 18A)

This contact goes low during the measurement interval in
instruments equipped with Option 07. Output capability is
15 mA, equivalent to nine TTL loads. There is no connection
to this contact in instruments without Option 07.
Approximate net instrument weight, 2.5 Ibs.

Maximum power requirement at 120 V, 17.0 watts.
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DC 509
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Measurement /Gate out 288 —{ j=— 28A Arming Input Ground } *
(5 TTL Loads)
278 ——4 fo——— 27A Arming Input
268 ——nf fe———— 26A Reset Input, Rear Interface
(CMOS V<15V, V=35V
25— ft———— 25A
*  ( Shaped Out, CH B 24B ———»={ et ——— 244 Shaped Out, CH B Ground
Shaped Out, CH A Ground 23—} fe——— 23A Shaped Out. CH A
Trigger Level Out CH B 228 —»=f |J—— 22A Trigger Level Out CH A
FAMILY KEY
218 ——»{ ft— 21A
208 ——»{ j=— 20A
198 —>{ f=—" 19A
188 —»=f  j=—— 18A
CH B Input 178 ——nf foe—— 17A CH A Input Ground
CH B Input Ground 168 ——} j=—— 16A CH A Input
10 MHz Clock Out 158 ——={ e 15A Clock Ground
(1 TTL Low cap load)
tPrescale, Rear Interface 148 — =4 J=—— 14A External Clock tnput (1, 5, 10 MHz2)
(Input <1 TTL Load) (AC coupled, 1 k& input R. V,, p-p =3.0 V)
———-.-I T —
‘These signals when re-routed to the rear interface, are not availabie at the front panel.
tWhen the prescale line is held low the counter automatically adjusts the displayed answer for use with a divide-
by-16 prescaler in FUNCTIONS, FREQUENCY, PERIOD, RATIO, and TOTALIZE modes.
CAUTION
When a Power Module compartment has been selected for the DC 509 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 21 and 22 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-28A
Fig. DC 509-1. Connector rear view.
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INTERFACE NOTES

introduction

A slot between pins 21 and 22 on the rear connector
identifies this instrument as a member of the TM 500
counter family. Insert a barrier in the corresponding position
of the power module jack to prevent non-compatible plug-
ins from being used in that compartment. Consult the power
module manual for further information.

Display

The display contains eight seven-segment LEDs and six
annunciators. The decimal point is automatically positioned.
Display count overflow is indicated by a flashing display.

External Clock Input (Contact 14A)

This input allows an external 1, 5, or 10 MHz frequency
standard to be used in place of the internal timebase. The
input is ac coupled and has a 1 kQ input resistance. The
peak-to-peak input voltage required is =3 V.

Refer to Fig. DC 509-1 for the 1, 5§, and 10 MHz outputs.

Prescale (Contact 14B)

When this available line is held low, the counter automati-
cally adjusts the displayed answer for use with a divide-by-
16 prescaler in FUNCTIONS, FREQUENCY, PERIOD,
RATIO, and TOTALIZE modes (<1 TTL load).

10 MHz Clock Out Ground (Contact 15A)

This terminal is the ground return for the clock input-
output signals.

10 MHz Clock Out (Contact 15B)

This available output line will drive one TTL load. This line
is not intended to drive large capacitance loads and cable
length should be kept to a minimum.

CH A Input (Contact 16A)

This is the channel A input connection when the front-
panel CH A SOURCE switch is in the INT position. This in-
put is terminated in 50 © with a maximum input of 3.6 V
peak (10 V rms, sinewave).

CH B Input Ground (Contact 16B)

This terminal is the ground return for the rear interface
channel B input.
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CH A Input Ground (Contact 17A)

This terminal is the ground return for the rear interface
channel A input.

CH B Input (Contact 17B)

This is the channel B input connection when the front-
panel CH B SOURCE switch is in the INT position. This
input is terminated in 50 © with a maximum input of 3.6 V
peak (10 V rms, sinewave).

Trigger Level Out CH A (Contact 22A)

The voltage at this connection follows the channel A
front-panel trigger LEVEL control. The signal level is ap-
proximately £+3.5 V.

Trigger Level Out CH B (Contact 22B)

The voltage at this connection follows the channel B
front-panel trigger LEVEL control. The signal level is ap-
proximately +£3.2 V.

Shaped Out, CH A (Contact 23A)

This terminal provides a replica of the internal signals
being used for the measurement, and is used as an aid to
proper triggering on complex waveforms. This signal, when
routed to the rear interface, is not available at the front
panel.

Refer to Fig. DC 509-1 for this output signal.

Shaped Out, CH A Ground (Contact 23B)

This terminal is the ground return for the rear interface
shaped out channel A signal.

Shaped Out, CH B Ground (Contact 24A)

This terminal is the ground return for the rear interface
shaped out channel B signal.

Shaped Out, CH B {(Contact 24B)

This terminal provides a replica of the external signals
being used for the measurement, and is used as an aid to
proper triggering on complex waveforms. This signal, when
routed to the rear interface, is not available at the front
panel.

Refer to Fig. DC 509-1 for this output signal.
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Reset Input (Contact 26A) ., Refer to Fig. DC 5091 for this input signal. (YH >24 V,

When this line is set low, the current measurement pro- L <04V~ 2TIL loads)
cess is aborted for alf selected functions and causes all dig-
its in the display to read 8.8.8.8.8.8.8.8. All six annuciators
are also illuminated. When this line is set high, a new mea- .
surement process is initiated for the selected FUNCTION Arming Input Ground (Contact 28A)
and operating conditions. (CMOS VIL <15V and VIH This terminal is the ground return for the rear interface
=3.5 V with a minimum pulse width of =10 ms). arming input signal.

Arming Input (Contact 27A) Measurement Gate 0qt {Contact 28B)

This terminal is normally at a TTL high level. When pulled This line is in the high state during the current measure-
to a TTL low state with a TTL signal or transistor collector, ment process and is capable of driving five TTL loads. The
the counter is prevented from making a measurement until gate duration is dependent on the input signal frequency
the input goes to a TTL high state. When this input is routed and the AVERAGES selected.
to the rear interface, it is not available at the front panel. . .

Maximum power requirement at 120 V is 56 VA.
ARMING INPUT
J1402 T3 J1405
J1511
1,5,10MHZE J1621
JUMPER
EXT/INT
CLOCK INPUT
v e NM
O - - ¢
M < T
5555
coarDo
A 8 2088-29
Shaped Outs )
Fig. DC 509-2. Board Interface Jack Locations.
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inserting the plug-in.

NS

CAUTION

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 — =4 28A Arming Input Ground
278 ———f  fet—— 27A Arming Input
268 ———=] ft—— 26A Resei Input, Rear Interface
(CMOS V, <15V, V,,=35V)
258 ———]  f——— 25A
24B ———} f———— 24A
238 —} |~<——- 23A
2B ——f  fe—— 22A
FAMILY KEY
218 ——»{ Ju—o00 214
208 ————a} fet——— 20A
198 ——={ b 19A
188 ey je——— 18A
178 ~——m-f fs—— 17A
168 ———=] fe— 16A
10 MHz Clock Out (1 TTL Low cap load) 158 ——— j«=——— 15A Clock Ground
tPrescale, Rear Interface 148 —— = = 14A External Clock Input (1, 5, 10 MHz)
(Input <1 TTL Load) (AC coupled, 1 kQ input R, V,, p-p =.5 V)
—_—f bt

tWhen the prescale line is held low the counter automatically adjusts the displayed answer for use with a divide-
by-16 prescaler in FUNCTIONS, FREQUENCY, PERIOD, RATIO, and TOTALIZE modes.

When two Power Module compartments have been selected for the DC 510 and wired for a specialized
interface system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 21 and 22 in each selected compartment of the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when

2088-96
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INTERFACE NOTES

introduction

A slot between pins 21 and 22 on the rear connector
identifies this instrument as a member of the TM 500
counter family. insert a barrier in the corresponding position
of the power module jack to prevent noncompatible plug-ins
from being used in that compartment. Consuit the power
module manual for further information.

Functions Available at Right Rear
Interface Connector (P1600)

External Clock Input (Contact 14A)

This input allows an external 1, 5, or 10 MHz frequency
standard to be used in place of the internal timebase. The
input is ac coupled and has a 1 kQ input resistance. The
peak-to-peak input voltage required is =0.5 V.

Prescale (Contact 14B)

When this available line is held low, the counter automati-
cally adjusts the displayed answer for use with a divide-by-
16 prescaier 'in FREQ A, PERIOD A, RATIO B/A, and
TOTALIZE A modes (<1 TTL load).

10 MHz Clock Out Ground (Contact 15A)

This terminal is the ground return for the clock input-
output signals.
10MHz Clock Out (Contact 15B)

This available output line will drive one TTL load. This line

is not intended to drive large capacitance loads and cable
length should be kept to a minimum.
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Reset Input (Contact 26A)

When this line is set low, the current measurement pro-
cess is aborted for all selected functions and causes all dig-
its in the display to read 8.8.8.8.8.8.8.8.8. All eight
annunciators (and pushbuttons) are also iliuminated. When
this line is set high, a new measurement process is initiated
for the selected FUNCTION and operating conditions.
(CMOS V. <15V and V,, =3.5 V with a minimum pulse
width of approximately 10 ms.}) When not used, the line is in
the high state.

Arming Input (Contact 27A)

This terminal is normally at a TTL high level. When pulled
to a TTL low state with a TTL signal or transistor collector,
the counter is prevented from making a measurement until
the input goes to a TTL high state. When this input is routed
to the rear interface it is dc coupled to the front panel arm
signal. (V, =2.4 V, V_ <0.4 V approximately 2 TTL loads).

Arming Input Ground (Contact 28A)

This terminal is the ground return for the rear interface
arming input signal.

Functions Available at Left Rear Interface
Connector (P1820)

There are no rear interface functions available.

Approximate net instrument weight, 3.6 Ibs.
Maximum power requirement at 120 V, 82 VA,
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CH B input

ASSIGNMENTS

FUNCTION

Measurement/Gate out
(5 TTL Loads)

Shaped Out, CH B
CH A Ground

Trigger Level Out CH B

CH B input Ground
Clock Out (1 TTL Low cap load)

tPrescale, Rear interface
{Input <1 TTL Load)

LM

CAUTION

*These signals when re-routed to the rear interface, are not available at the front panel.

+When the prescale line is held low the counter automatically adjusts the displayed answer for use with a divide-
by-16 prescaler in FUNCTIONS, FREQUENCY, PERIOD, RATIO, and TOTALIZE modes.

When a Power Module compartment has been selected for the DC 5009 and wired for a specialized interface
system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot between
contacts 21 and 22 on the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

DC 5009
ASSIGNMENTS
CONTACTS CONTACTS FUNCTION
288 ——»—f j=—— 28A Arming Input Ground
278 —— =4  fw— 27A Arming Input
268 ~——} f—— 267 Reset Input, Rear Interface
(CMOS V, <15V, V=35 V)
258 — pt————— 25A ’
24B ——»f  Jt—— 22A CH B Ground
238 ——af Je—— 23A Shaped Out, CH A
228 ——» pe— 22A Trigger Level Out CH A
FAMILY KEY

21— f=—— 21A
208 ——=f p=—— 20a
198 —»{ fet——— 19A
188 ——f f=—— 18A
17B ———m} fe— 17A CH A Input Ground
16B ——» j=———- 16A CH A Input
158 ————f  Je—n 154 Clock Ground
148 —{ f=—— 144 External Clock Input (1, 5, 10 MHz)

(AC coupled, 1 kQ input R,V p-p = 3 V)

—y

2088-97
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INTERFACE NOTES

Introduction

A slot between pins 21 and 22 on the rear connector
identifies this instrument as a member of the TM 5000
counter family. Insert a barrier in the corresponding position
of the power module jack to prevent noncompatible plug-ins
from being used in that compartment. Consult the power
module manual for further information.

Functions Available at Rear Connector
(P1625)

External Clock Input (Contact 14A)

This input allows an external 1, 5, or 10 MHz frequency
standard to be used in place of the internal timebase. The
input is ac coupled and has a 1 k2 input resistance. The
peak-to-peak input voltage required is =3 V.

Prescale (Contact 14B)
When this available line is held low, the counter automati-
cally adjusts the displayed answer for use with a divide-by-

16 prescaler in FREQUENCY A, PERIOD A, RATIO B/A,
and TOTALIZE A modes (<1 TTL load).

Clock Out Ground (Contact 15 A)

This terminal is the ground return for the clock input-
output signals.

Clock Out (Contact 15B)
This available output line will drive one TTL load. This line

is not intended to drive large capacitance loads and cable
length should be kept to a minimum.

CH A Input (Contact 16A)

This is the Channel A input connection when the front
panel CHANNEL A SQURCE switch is in the INT position.
This input is terminated in 50 @ with a maximum input of 3.6
V peak (10 V rms, sinewave).

CH B Input Ground (Contact 16B)

This terminal is the ground return for the rear interface
Channe! B input.

6-40

CH A Input Ground (Contact 17A)

This terminal is the ground return for the rear interface
Channel A input. '

CH B Input (Contact 17B)

This is the Channel B input connection when the front
panel CHANNEL B SOURCE switch is in the INT position.
This input is terminated in 50 @ with a maximum input of 3.6
V peak (10 V rms, sinewave).

Trigger Level Out CH A (Contact 22A)

The voltage at this connection follows the Channel A
front panel trigger LEVEL control. The signal level is approx-
imately +3.2 V.

Trigger Level Out CH B (Contact 22B)

The voltage at this connection follows the Channel B
front panel trigger LEVEL control. The signal level is approx-
imately £3.2 V.

Shaped Out, CH A (Contact 23A)

This terminal provides a replica of the internal signals
being used for the measurement; used as an aid to proper
triggering on complex waveforms. This signal, when routed
to the rear interface, is not available at the front panel.
Shaped Out, CH A Ground (Contact 23B)

This terminal is the ground return for the rear interface
shaped out Channel A signal.

Shaped Out, CH B Ground (Contact 24A)

This terminal is the ground return for the rear interface
shaped out Channel B signal.
Shaped Out, CH B (Contact 24B)

This terminal provides a replica of the internal signals
being used for the measurement; used as an aid to proper

triggering on complex waveforms. This signal, when routed
to the rear interface, is not available at the front panel.

ADD OCT 1982
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Reset Input (Contact 26A)

When this line is set low, the current measurement pro-
cess is aborted for all selected functions and causes all dig-
its in the display to read 8.8.8.8.8.8.8.8. All six annunciators
are also illuminated. When this line is set high, a new mea-
surement process is initiated for the selected FUNCTION
and operating conditions. (CMOS V,, <15V and V,, =35
V with a minimum pulse width of approximately 10 ms.)

Arming Input (Contact 27A)

This terminal is normally at a TTL high level. When pulled
to a TTL low state with a TTL signal or transistor coliector,
the counter is prevented from making a measurement until
the input goes to a TTL high state. When this input is routed
to the rear interface it is not available at the front panel. (V,,
=24V,V, <04V approximately 2 TTL loads).

ADD OCT 1982

Digital Counters-Rear Interface Data Book
DC 5009

Arming Input Ground (Contact 28A)

This terminal is the ground return for the rear interface
arming input signal.
Measurement Gate Out (Contact 28B)

This line is in the low state during the current measure-
ment process and is capable of driving three LS TTL loads

(1.2 mA, 1,)). The gate duration is dependent on the input
signal frequency and the AVERAGES selected.

GPIB Rear interface Connector (P1001)

This connector does not contain any signals that would
be connected between plug-ins.

Approximate net instrument weight, 2.6 Ibs.
Maximum power requirement at 120 V, 53 VA.

6-41
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DC 5010

ASSIGNMENTS

10 MHz Clock Out (1 TTL Low cap load)

tPrescale, Rear Interface
(Input <1 TTL Load)

ASSIGNMENTS
CONTACTS CONTACTS FUNCTION

28 ———= ft—— 28A Arming Input Ground
278 —— 4  f—— 27A Arming Input
268 ——={ f——— 264 Reset Input, Rear Interface

(CMOS V, <15V, V,,=35 V)
25— f=—— 252
24B ——} j—— 24A
238 ——»{  Je—— 232
208 ——=f  fe—n 22A

FAMILY KEY
218 ——mf J— 21A
208 ———=f§ | 20A
198 ——»=1 bou— 19A
188 —mq  f=— 18A
178 ———af  Je—— 17A
168 ———»4 f=— 18A
158 ———»{ fa———— 154 Clock Ground
148 ———{ f———— 14A External Clock Input (1, 5, 10 MHz)
(AC coupled, 1 kQ input R, V,, p-p =.5 V)
— t————

LM

+When the prescale fine is held low the counter automatically adjusts the displayed answer for use with a divide-
by-16 prescaler in FREQ A, PERIOD A, RATIO B/A, and TOTALIZE A modes.

CAUTION

When two Power Module compartments have been selected for the DC 5010 and wired for a specialized
interface system, plastic barriers (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 21 and 22 in each selected compartment of the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

ADD OCT 1982

Fig. DC 5010-1. Connector rear view.
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INTERFACE NOTES

Introduction

A siot between pins 21 and 22 on the rear connector
identifies this instrument as a member of the TM 5000
counter family. Insert a barrier in the corresponding position
of the power module jack to prevent noncompatibie plug-ins
from being used in that compartment. Consult the power
module manual for further information.

Functions Available at Right Rear
Interface Connector (P1600)

External Clock Input (Contact 14A)

This input allows an external 1, 5, or 10 MHz frequency
standard to be used in place of the internal timebase. The
input is ac coupled and has a 1 kQ input resistance. The
peak-to-peak input voltage required is =0.5 V.

Prescale (Contact 14B)

When this available line is held low, the counter automati-
cally adjusts the displayed answer for use with a divide-by-
16 prescaler in FREQ A, PERIOD A, RATIO B/A, and
TOTALIZE A modes (<1 TTL load).

10 MHz Clock Out Ground (Contact 15A)

This terminal is the ground return for the clock input-

output signals.
10 MHz Clock Out (Contact 15B)
This available output line will drive one TTL load. This line

is not intended to drive large capacitance loads and cable
length should be kept to a minimum.

6-44

Reset Input (Contact 26A)

When this line is set low, the current measurement pro-
cess is aborted for all selected functions and causes all dig-
its in the display to read 8.8.8.8.8.8.8.8.8. All eight
annunciators (and pushbuttons) are also illuminated. When
this line is set high, a new measurement process is initiated
for the selected FUNCTION and operating conditions.
(CMOS vV, <15V and V,, 3.5 V with a minimum pulse
width of approximately 10 ms.) When not used, the line is in
the high state.

Arming Input (Contact 27A)

This terminal is normally at a TTL high level. When pulled
to a TTL low state with a TTL signal or transistor collector,
the counter is prevented from making a measurement until
the input goes to a TTL high state. When this input is routed
to the rear interface it is dc coupled to the front panel arm
signal. (V,, =2.4 V, V, <0.4 V approximately 2 TTL loads).

Arming Input Ground (Contact 28A)

This terminal is the ground return for the rear interface
arming input signal.

Functions Available at Left Rear Interface
Connector (P1820)

This connector does not contain any signais that would
be connected between plug-ins.

Approximate net instrument weight, 3.7 Ibs.
Maximum power requirement at 120 V, 93 VA.
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DD 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ————f - 28A
278 ——=f fe—0 27A
26B ———»=f  j— 26A
258 — f—— 25A
24B ——] f— 24A
238 ——=f fe—0u 23A
228 —»f  fe— 22A
218 ——»{ p— 21A
208 ———sf |j—— 20A
198 —=f f=—— 194
188 ——f J=— 18A
17B ———=} b 17A
168 ———»4 j=——r 16A
158 ——»{ j=—— 15A
148 —f = 14A
—] I
CAUTION
When a Power Module compartment had been selected for the DD 501 and wired for a specialized inter-
face system, (Option 07) a plastic barrier (Tektronix Part Number 214~1593-02) should be installed in a
key slot between contacts 21 and 22 on the Power Module.
Do not insert any TM 500 Series piug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-30
Fig. DD 501-1. Connector rear view.
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INTERFACE NOTES

DLY’D TRIG OUT (Suggestion)

At the present time, no pin assignments are available for
the DD 501. If the user desires the DLY'D TRIG OUT signal
connected to the rear interface, the coaxial cable should be
disconnected from the rear of the front-panel bnc connector
and a new 50  coaxial cable routed to contact 27B (signal
out) and 28B (coaxial-cable shield ground). Note that the
DLY'D TRIG OUT signal must be terminated into a 50 @
load in order to maintain the risetime and falltime character-
istics of the signal.

EVENTS INPUT (Suggestion)

The EVENTS INPUT can be applied through the rear in-
terface by using contact 24B (signal input) with contact 258
used as ground. Route a new cable from the rear interface
to the bnc connector (EVENTS INPUT) on the front panel.

74

START INPUT (Suggestion)

The START INPUT can be applied through the rear inter-
face by using contact 21B (signa! input) with contact 22B
used as ground. Route a new cable from the rear interface
to the bnc connector (START INPUT) on the front panel.

NOTE
Wiring the rear interface and front-panel connectors in
paralle! increases the input capacitance. The EVENTS
INPUT and START INPUT have compensation adjust-
ments that may alter the calibration procedure.
Approximate net instrument weight, 1.5 Ibs,

Maximum power requirement at 120 V, 16 watts.
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CAUTION

When a Power Module compartment has been selected for the DL 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key siot be-
tween contacts 24 and 25 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

DL 502
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——»f je— 28A
278 ———»f f—— 27A
268 ———=f Je— 264
258 —— s fe—— 257
248 ——f  J—— 24A
238 ———af fe——— 23A
228 ———{ fJe—— 22A
218 ——» e 21A
208 —=4 = 20A
198 ———»{ e 19A
188 ———=f J=— 18A
178 ——f  Ju—— 177
168 —— = J=—— 16A
158 ————{ fe———— 15A
148 ——f = 142
" ) Approximate net instrument weight, 2.0 Ibs.

Maximum power requirement at 120 V, 14.0
watts.

2088-31
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DM 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Hi Input 288 ——{ ft—— 28A Lo Input
Decimal Point, 10 mA Sink, 278 ————={ fe——— 274
Open Collector, 15 V Max.
268 ———f  fJw—— 26A Scan Clock, See Text.
258 ——  Je— 25A { Least Significant Digit.
| Source 50 pA. Sink 1.1 mA Max.
Ground 24B ———f  Jew——— 24A Temp Out 10 mv/°C at ~ 5 mA Max.
238 ————a] Jw—— 23A
22B ————1 fe———— 22A
Low Power 1 2 218 ————n-] f——— 21A
gc? gumut, :?g(;lalAby Low Power
S:g'k 4(%”52 ol 208 - p—— 20A 4 BCD QOuput,Serial by
Digit, Source 260 u
Data Transfer. 6 TTL Loads 198 —{ |f=— 19A 1 Sink 400 uA.
188 ~——4 et 18A
178 ——»=f J=—0 17A
16B ——> p—— 16A
One Output. 10 TTL Loads 158 ——»f  j=—— 15A
Polarity. 1 TTL Load 148 —{ = 142
_-ﬁ{ l‘————
CAUTION
When a Power Module compartment had been selected for the DM 501's (before serial number B072150)
and wired for a specialized interface system, a plastic barrier (Tektronix Part Number 214-1593-02) should
be installed in a key slot between contacts 22 and 23 on the Power Module.
Do not insert any TM 500 Series plug-in in a live power Module and do not use excessive force when
inserting the plug-in.
2088-32

Fig. DM 501-1. Connector rear view.
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INTERFACE NOTES

Introduction

Display logic, temperature readout simultaneous with the
front-panel output and external input, are available at the
rear-interface connector.

Display Details

The display is sequentially scanned starting with the
least significant digit (Isd) and ending with the second most
significant digit. The most significant digit (msd) and polarity
signs are not scanned in time sequence (see Fig. DM 501-1).
They are determined when the count is transferred to the
latches and are not updated untit the next data transfer. All
digits display numbers from 0 through 9 with the exception
of the most significant digit. This digit displays either a 1 or
0. The plus or minus sign is also included within this digit
module. All digits except the most significant digit have simi-
lar segments connected together. These segments are driv-
en from a bed to seven-segment decoder driver. The bed
data is available at the rear-interface connector.

Buffering Output Terminals

The assignments diagram lists the loads each rear inter-
face output terminal is capable of driving. Buffers may be
required depending on the load requirements. A 74L04 low
power TTL chip with six inverters per chip may suffice. For a
non-inverted output, use a CMOS buffer such as a CD4050.
If buffering is required on only one output line, use a transis-
tor such as the 2N2222A.

Hi and Lo Input (Contacts 28B and 28A)

When the front-panel INPUT switch is pushed in, the Hi
and LO inputs are transferred from the front panel to the
rear-interface connections. These contacts are floating.
Maximum voltage on either input should not exceed 350 V
measured from ground.

Decimal Point (Contact 27B)

Connect a 5.1 kQ resistor from this contact to +5 V. This
terminal connects directly to the collector of Q340. This ter-
minal is high when the displayed digit requires a decimal
point to its left.

Scan Clock (Contact 26A)

This is a 4 kHz signal used to step the display through
the digit sequence as described earlier (see Fig. DM 501-2).
Buffer this output with a non-loading device (CMOS).

Least Signficant Digit (Contact 25A)

This terminal goes high when the data on the bcd lines
applies to the least significant digit.

BCD Output Lines (Contacts 19A, 20A, 20B, 21B)

These lines present the data in bit parallel, character
serial fashion.

Data Transfer (Contact 19B)

This line goes high when the count accumulated in the
cascaded counters transfers to the five 4-bit latches. The
first Isd pulse (high) after Data Transfer goes low may be
used to start the display sequence.

One Output (Contact 15B)

This line goes low when the 1 in the msd module is
iluminated.

Polarity (Contact 14B)

This connection is low when the vertical bars in the polar-
ity sign are illuminated.

Temperature Readout (Contacts 24A and 24B
Ground)

These connections are in parallel with the front-panel
TEMP OUT terminals. The voltage available is
10 mV/degree.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 14.0 lbs.
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DM 501
I I DI_I Dl_l CJ|___I o I_..l
Digit 1 Digit 2 Digit 3 Digit 4 LSD
- (SCAN DIRECTION) O
2088-33
Fig. DM 501-2. Digit scan direction.
{old BCD data present) (new BCD data present
! Fall occurs when count is complete.
DATA TRANSFER SIGNAL :
f
U330 :
f1y 890) SCAN CLOCK (2.5 uS wide every 250 uS) |
| i
U U u + LU U U [
| | | : I ' | 1
1 1 ) : 1 ) |
(8) | ENABLELSD ! | ! ! [enasLe LsD I
| ' 1 [ | ] 1
| | ! [
: [} 1 : | : : [
M ! ] ENABLE 4 l ! | | ! [_
| ! I | 1 1
( 1 | I t 1
| ] [ ! { |
an | [ enasies | | !
1
1 | | | 1
{ 1 ! ! i
| I | [} |
(22) | ' ENABLE 2 !
| I ' 1
I t ' !
(21) 4 : 1 |
I (this pulse not actually used) : l ENABLE 1 l
) 1
1
[
DIGIT 1 DRIVE (1 off) [ (1 on) From Pin 6 U320A via 18 U330
2088-34
Fig. DM 501-3. Digit scan waveforms.
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SUGGESTED DATA INTERFACE FOR DM 501

7404

DC 501,2,3
0

STORE DATA _fL

L o]
DM 501 —o
74121 2400
' " osv
_E_) DATA READY
e —
J 12 |7493
., [ DATA READY
DM 501 7473 || 11 ©
—0 . v 74[00
O
DC 501,23 3
L
r"— 7400
—) A
ref e TSo oo o> 5 &
OR D
LSO 74L04 7404 5. 1k b |4 ls pyes —3 £ | DECIMAL
. 8 - 11 . POINT
DECIMAL p—! 12 —0 F
POINT O + - Y atea - 90 H_J
0 A-
74L.04 7404 -Q B
Q0 C
O D
3 5[s[¢ —o e{ BCD 1
8 11
sco " o b o 1 12 —2 &
5174164 T3 —o H |
-
- A
-0 B
ﬂﬂ C
D
3 s SLhu —o E | BCD2
8 11
Bep "2 o o 12 —0 F
g 74164 53 -0 H |
0 A
o B
0 C
-9 D
sle {10 —0 | BCD4
L8 1 — F
Bcp 4" O—I i 12 9 G
T 74164 13 -
—g8
oC
—0 D | BCD 8
3js |sle YT ——0 E
18 | 1 -0 <"'3'
ey o 1 12 —0
Bco 8 3 74164 3 /Ade
, NOTES OUTPUT TERMINAL ASSIGNMENTS
Registers are cleared when "STORE DATA'" is high. Storage betgins when DEFGH
";SZ"OHE DATA'" goes low. Valid Data is abailable when “DATA READY 'goes (ABC outputs not used)
igh.
I 2088-35
Fig. DM 501-4. Data interface.
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DM 501A
Maximum Maximum
Recommended Active Output or Pin Pin OCutput Active Recommended
Remarks Loads Level input B8 A Input Level Loads Remarks
HIGH input 28 28" LOW input
27 27
26 26
25 25
24 24
23 23
22 22
21 21
20 20
198 DM 19
barrier
18 slot 18
17 17
16 16
15 15
14 14
2088-36
Fig. DM 501A-1. Connector rear view.
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INTERFACE NOTES

Introduction

Rear interface input can be selected by a front-panel
push button for dc voltage (200 mv, 2V, 20 V, 200 V, and
1000 V), true rms ac voltage (200 mV, 2V, 20 V, 200 V, and
500V), and dB (-40dB, -20dB, 0dB, +20dB, and
+40 dB) or resistance measurements (200 2, 2 kQ, 20 kq,
200 kQ, 2000 k2, and 20 MQ).

Display Details

The LED indicators provide a 4 1/2 digit, 0.4 in. high dis-
play. The decimal point is automatically positioned by the
range push buttons. Polarity signs for dc volts, dc amperes,
and dB are also displayed. Overrange is indicated by a blink-
ing display.

88

Lo Input (Contact 28A), Hl Input (Contact 28B)

When the front-panel INPUT switch is depressed, the HI
(contact 28B) and LO (contact 28A) inputs are transferred
from the front panel to the rear interface connections. Maxi-
mum voltage on either input should not exceed 200 V peak
measured from ground.

Approximate net instrumént weight, 2.5 Ibs.

Maximum power requirement at 120 V, 9.0 watts.
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DM 502
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Hi Input 288 28A Lo Input
*(H) Decimat Out 278 ——»f  jom—— 272 Floating Common (alt Data Outputs)
Digit | *(H) MSD Out 268 —§ |f—— 264 3rd SO Out (H)')  Digit
Select  {*(H) 2nd SD Out 958 ——d et 258 LSD Out (Hy | Select
Temp Output GND (chassis) 24B ———»-} jrt——  24A Temp Output

238 ——f  J—u0 234

20B ————»f = 22A
*(H) BCD Out 2 21—  j=—o 21A
*(H) BCD Out 8 208 ——»{ F=— 20A BCD Qut 4 (H)"

108 ——af e 19A BCD Qut 1 (H)*

188 ———={ fJ=——— 18A

178 ———f  fe— 178

168 ——f  ft—rn 16A

158 ————»f f—— 15A
*(H= ~) Polarity Out 148 ———§ |j=—— 14a

—_—t

“Optional—see Interface notes. These outputs must be buffered before using them to drive external inputs.

Letter in ( )} indicates active level.

CAUTION

When a Power Module compartment had been selected for the DM 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contacts 22 and 23 on the Power Module. Earlier productions for the DM 502's (before serial num-
ber B024510 ) have the key slot between contacts 22 and 23 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

2088-37
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Fig. DM 502-1. Connector rear view.
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INTERFACE NOTES

introduction

The Hi Input (contact 28B), Lo Input (contact 28A), Temp
Output (contact 24A), and Temp Output Gnd (contact
24B-chassis ground) are the only DM 502 input/output
functions that are factory wired to the rear-interface con-
tacts. If it is desired to transmit digital data through the pow-
er module interface, the connections to the rear-interface
contacts must be user wired. Suggested instructions for ob-
taining digital data from the DM 502 are included in these
Interface Notes.

Hi Input and Lo Input {(Contacts 28B and 28A)

Measurement signals, except temperature (TEMP
PROBE), can be applied directly through the rear interface
Hi (28B) and Lo (28A) circuit board contacts. Comparisons
can be made between front panel and rear interface mea-
surement sources by using the EXT-INT push button switch
on the front panel of the DM 502.

When using the rear interface Hi and Lo contacts, the
maximum deviation from earth ground (dc plus peak ac)
should not exceed 350 V, or +50 dBm in the dB mode. The
impedance between the Hi and Lo contacts is dependent on
the position of the front-panel range/function switch (type of
measurement being made). For further details related to in-
put impedance and input limitations refer to the Electrical
specifications section of the DM 502 instruction manual.

Temp Output and Temp Output Gnd (Contacts 24A
and 24B)

These contacts can be used to monitor a dc voltage pro-
portional to temperature measurements when using a
P6430 probe connected to the front-panel TEMP PROBE
input connector. The output impedance at contact 24A is
quite low and a 10,000 to 20,000 ©/V meter can be driven
directly from this point. Sensitivity (for a properly calibrated
system) is 10 mV/°C or 10 mV/°F. In normal operation, °C
or °F mode is selected by a front-panel switch and the dc
voltage measured on contact 24A (2 volts maximum) is di-
rectly related to the temperature value displayed on the
DM 502 front panel.

If it is desired to monitor the dc voltage (at 24A) related
to temperature while using the front-panel range/function
control to perform other measurement functions, the user
can modify the internal circuitry (refer to Fig. DM 502-1).

1. For monitoring in the °C mode, disconnect either end
of R285.
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2. For monitoring in the °F mode, connect a jumper wire
between the center terminal of potentiometer R268
(°F) and the solder pad as shown.

The DM 502 Option 02 instrument does not have the
temperature measurement or monitoring capability and con-
tact 24A for an Option 02 instrument is grounded to the
chassis.

Digital Data Output (Optional Contacts)

The DM 502 front-panel readout is a 3 1/2 digit display
using four seven-segment LED’s. The most significant digit
(msd) is at the extreme left with the least significant digit
(Isd) at the extreme right of the display. The digits are num-
bered 1, 2, 3, 4 (from right to left) with the Isd being digit 1
and the msd being digit 4.

The internal circuitry for the DM 502 does not scan the
digits in a 1, 2, 3, 4 sequence. The scan sequence is digit 1
(Isd), digit 3, digit 2, and then digit 4 (msd) for one complete
scan of all the digits.

in order to obtain digital data through the rear interface,
the optional contacts must be user wired to specific data
points on the DM 502 circuit board. Refer to Fig. DM 502-2
for the specific data point locations and the solder pad con-
nections for the rear-interface contacts.

All digital data outputs and the LO input terminals
(front and rearj of the DM 502 are referenced to a
floating ground (contact 27A) when wired according to
Fig. DM 502-2. If the data outputs are wired to a pe-
ripheral instrument with a chassis ground reference,
the DM 502 circuitry must also be referenced to chas-
sis ground. If the DM 502 circuitry is left floating as
little as 0.2 V away from chassis ground, the result is
a possible loss of data and just a few volts more than
this can result in damage to the DM 502 and the pe-
ripheral instrument. The DM 502 floating ground can
be referenced to chassis ground by connecting a
jumper between the LO and chassis ground terminals
on the front panel.

if the DM 502 is user wired according to Fig. DM 502-2,
the digital data outputs (signal lines) must be buffered to
prevent excessive loading on the DM 502 data lines. A typi-
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cal transistor buffer circuit is illustrated in Fig. DM 502-2.
Note that the digit scan sequence (1-3-2-4) remains the
same as the front-panel scan sequence. When using the
transistor type of buffer circuit, the bed and Digit Select out-
put logic level format is changed from active high true to
active low true. The output logic level format for the Trans-
fer signal line (contact 19B) is true in the low state and this
signal line might require a buffer circuit of opposite polarity
than the circuit suggested in Fig. DM 502-2. It is suggested
that the transistor buffer circuits drive additional inverter cir-
cuits to retain the same logic level format as the DM 502.

It is not recommended that TTL devices be connected
directly to the digital data lines at the rear interface. As a
result, external interface alternatives should include low-
curent load devices such as CMOS, or the isolation circuitry
similar to that showin in Fig. DM 502-3.

Digital Multimeters-Rear Interface Data Book
DM 502

NOTES

When any DM 502 interface system has been com-
pleted, it might be necessary to perform Step 3 of the
Internal Adjustment Procedure in the DM 502 Instruc-
tion Manual in order to Adjust Integrator Zero.

The isolation circuitry shown in Fig. DM 502-3 peforms
two major functions. It allows digital data to be transmitted
through the rear interface when the DM 502 is floated above
ground (chassis) reference, within specified limitations, and
changes the digit scan sequence from 1-3-2-4 to a 1-2-3-4
sequence. This circuit could be built on an auxiliary board
mounted on the cam switch. If this is done, connect the
specific data points to the input of the isolators and the
output terminals to the designated rear-interface contacts.
The output signal lines are TTL compatible. All of the IC's

FET INPUT
JUMPER POSITION

10 MQ INPUT
JUMPER
POSITION

CONNECT JUMPER ON
REVERSE SIDE OF BOARD
AS SHOWN TO HARD WIRE IN
°F RANGE.

<
o

dBm JUMPER
POSITION
dbV JUMPER
POSITION
2088-38
Fig. DM 502-2. Board Jumper Locations.
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(> To 19A BCD 1

+5V SUPPLY

r—» To 20A BCD 4
1

> To 258 2nd SO
[ To 26A 3rd SO
> To 25A LSD

& @ _

r

|

To 218 BCD

? v::;..cn:
@. To 198 Transter

LOCATIONS FOR USER WIRED
REAR INTERFACE CONNECTIONS

L— & TO 27A FLOATING

COMMON

2088-39

Fig. DM 502-3. Interface connection points.

should be CMOS devices so that the outputs of the
isolators are not loaded. The circuit requires two quad-
nand-gates, one hex-inverter, one J-K flip-flop, four CA3083
transistor packages, and ten optical isolators. When con-
necting the CA3083 transistors, be certain that the transis-
tor packages are not mixed between the isolator and driver
circuits and that the substrate for each package is tied to its
individual signal ground reference.

A time-ladder diagram for the circuit illustrated in Fig.
DM502-3 is shown in Fig. DM 502-4. Note that the DM 502
Digit Select pulses are approximately 0.4 ms duration with
the DM 502 scan period (1-3-2-4 sequence) being approxi-
mately 1.56 ms. The J-K flip-flop changes the digit scan se-
quence by enabling one pair of the nand gates for digits 1
and 2 for one DM 502 scan period and then enabling the
other pair of nand gates for digits 3 and 4 during the next
DM 502 scan period. The J-K flip-fiop is clocked by the neg-

8-12

ative-going edge of the msd pulse. As a result, the complete
period for the 1-2-3-4 digit select sequence is increased to
about 3.12 ms.

The DM 502 internal circuitry has the ability to count to
approximately 3100, even though the numeral for digit 4
(msd) on the front panel is limited to the numeral 1. The
DM 502 front-panel display starts blinking at the count of
2000, and the numerals 2 or 3 will not appear on the
DM 502 display. By applying a logic low level to the two
nand gates for binary bits 4 and 8 during the msd time slot,
the interface circuitry has the ability to provide valid counts
up to 3000, even though the display may be blinking.

Approximate net instrument weight, 2.0 lbs.

Maximum power requirement at 120 V, 14.0 watts.
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DM 502
+5V
5.1K
OUTPUT
2K p 2N3565 OR OTHER TRANSISITOR
FRONT PANEL INPUT %) WITH MINIMUM BETA OF 150

X7 JUMPER I

| EXT. JUMPER |

| I REAR CONTACT

| 25A WHEN USER

o! % WIRED.

l I

! I

______ FLOATING

COMMON
TYPICAL REAR CONNECTOR BUFFER CIRCUIT.
UP TO 20MA MAY BE USED FROM THE DM 502 +5V SUPPLY.
2088-40
Fig. DM 502-4. Rear connector buffer.
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DM 502
(~ DM 502
t +5V SUPPLY
B = >100
ISOLATOR |
8CD
) CIRCUIT | 5V
194 |
10082 | | oriver |
+5V * 1 |
—_——— - MCT2 ! Tk
N\ oR 1/2 McT6 | | ,
! | (UP TO 5 TTL LOADS)
BCD ! " ALL OUTPUTS TRUE
DATA T HIGH EXCEPT DATA
FROM 27A 1 | ¥ rRANSFER
DM 502 | I l aLL GaTES cmos

BCD DATA OUT
2 MSD=1,2,0R3

DRIVER

218 med | SOLATOR

a s
20A mamd! SOLATOR b DRIVER 4

8
208 =il SOLATOR DRIVER 8
. T ‘ y
( oiGIT 3
4
268 =4I SOLATOR | brRiIVER 4
MSD

DIGIT ' 3

26A = l—g———ed DRIVER
SLE.:—NE:; < g‘“o‘gA.;%R DIGIT SELECT

EROM LINES OUT

DM 502 ) 1—2-3-4
 t=3-2-2 ) 2 SEQUENCE
SEQUENCE| 258 = 1SOLATOR 9- DRIVER

LSD ,

DRIVER
T y

IN4152

25A ed | SOLATOR
. LSD

45V *

+5V *

1K l
1
Q

o1 - 4 Q
+33v /;;
FROM _-L:t. +FF
POWER .
MODULE
A
J K ———
T SCAN CLOCK
+5V * .
=
+5Vv * .001ufF
LEAMA
5V SUPPLY Yoo
DECIMAL
POINT  278—,soLaTOR DRIVER DECIMAL
POINT
TRANSFER —_—
198 4 soLaTOR DC DRIVER TRANSFER

Fig. DM 502-5. Isolation circuitry.
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DM 502
DIGIT 1
v ENABLE DIGIT
SELECT | l | #1 DISPLAY
|
| ' ==1.,16 mS
| pe -l
) i |
! | ENABLE DIGIT
DIGIT2 | | ! #2 DISPLAY
SELECT |
| |
| : |
t |
| | I
| | { ENABLE DIGIT
pigits ! | I #3 DISPLAY
seLect _| | |
I ' |
|
pgira ! | :
seLect |
ENABLE DIGIT
#4 DISPLAY
|
| 5 |
I I |
I }
I i |
Q I fr— —
DISABLE DIGITS #1 & #2
J—K FF ENABLE DIGITS #1 & #2 ENABLE DIGITS #3 & #4
DISABLE DIGITS #3 & #4
7~1 .56 mS
-_ —
Q
=320 HZ OR =3.12 MS
-
) —
OUTPUT
DIGIT #4 DIGIT #3 DIGIT #2 DIGIT #1
MSD LSD
2088-42
Fig. DM 502-6. Digit select waveforms.
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DM 502A
Maximum Maximum -
Recommended Active Output or Pin Pin Output Active Recommended
Remarks L“d'___l; Leve! Input 8 A Input Level Loads Remarks
. —
HIGH input *28 28° LOW input
27 27
26 26
25 25
24 24
23 23
22 22
21 21
20 20
19 DM 19
barrier
18 siot 18
17 17
16 16
15 15
14 14
2088-36
Fig. DM 502A-1. Connector rear view.
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INTERFACE NOTES

High and Low Input (Contacts 28B and 28A)

Measurement signals, except temperature and current,
can be applied directly through the rear interface circuit
board contacts. Comparisons can be made between front-
panel and rear-interface measurement sources by using the
EXT INT push button located on the front panel. Do not
exceed the maximum specified input voitage listed in the

8-18

Specification section of the instrument manual. Note that
some functions, when applied at the rear interface inputs,
are derated. This information is also noted in the Specifica-
tion section.

Approximate net instrument weight, 2.5 Ibs.

Maximum power requirement at 120 V, 9 watts.
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CAUTION

When a Power Module compartment has been selected for the DM 505 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 17 and 18 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

DM 505
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Hi input 288 ——=1 ft——— 284 Lo Input

278 ——=f f=—— 27A

26B ~————»{  f— 26A

258 ——{ J=— 254

24B ———]  Je——— 24A

238 ——»f fe—0o 23A

228 ————an] | 22A

21B ——»f f=— 217

208 —f p=— 20A

198 —{ = 19A

188 ——»f f—— 18A

178 ——»f  fs— 17A

168 ——» J=— 16A

158 —————i{ f«——— 15A

148 —— fr 1A

—_—f

2088-44

REV OCT 1982

Fig. DM 505-1. Connector rear view.
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INTERFACE NOTES

Introduction

The Hi Input (contact 28B) and LO Input (contact 28A)
are the only DM 505 input functions that are available at the
rear-interface contacts. These contacts are factory wired.

HI Input and LO Input (Contacts 28B and 28A)

Resistance, ac voltages, and dc voltages can be applied
directly through the rear interface Hl (28B) and LO (28A)
circuit board contacts. These contacts are floating. Com-
parisons can be made between front-panel and rear-inter-

8-20

face measurement sources by using the EXT-INT INPUT
push button on the DM 505 front panel. When using the rear
interface Hl and LO contacts, the maximum voltage applied
to either rear-interface contact should not exceed 200 V
peak measured from chassis ground.

Approximate net instrument weight, 2.2 Ibs.

Maximum power requirement at 120 V, 8.0 watts.
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DM 5010

ADC Board
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Hi Input 288 — > - 28A Lo Input

278 —— =4  f=— 27A

268 ——=§  fj—— 26A

25B ———f  jee— 254

24B ———s]  Jm——— 24A

238 ———i }<—— 23A

208 —=f f=—— 22A

21B —»  j=— 21A

208 —{ lt——— 20A

198 — = ju— 19A

188 ——mf Je—— 18A

FAMILY KEY

178 ———n} fe— 17A

168 ———f  fet— 16A

158 ———>f  Je—— 15A

148 — 4§ b= 14A

_\I\_

CAUTION

When two Power Module compartments have been selected for the DM 5010 and wired for a specialized
interface system, plastic barriers (Tektronix Part Number 214-1593-02) should be installed in the key siot
between contacts 18 and 17 in each selected compartment of the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-98

ADD OCT 1982

Fig. DM 5010-1. Right rear (ADC Board) interface connector rear view.
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DM 5010

Isolation Board

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 28A
27B ——=f J— 27A
268 ———=§ J— 26A
258 ———{  f— 254
248 ——»f e 24n
238 ——»f f=— 232
228 ——»f fe—— 22A
218 —»{ f——— 21A
208 —={ p=—— 20A
198 —f f=— 19A
188 ——»f f=— 18
FAMILY KEY
178 ——— -  fe— 172
Ground 168 — 4  Jee——o 16A Extrig*
158 ——f  j=— 15A
148 —»4 fe—— 144
—f

—

*Requires installation of internal jumper.

CAUTION

When two Power Module compartments have been selected for the DM 5010 and wired for a specialized
interface system, plastic barriers (Tektronix Part Number 214-1593-02) should be installed in the key slot
.between contacts 18 and 17 in each selected compartment of the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

208899
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Fig. DM 5010-2. Middle rear (Isolation Board) interface connector rear view.
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INTERFACE NOTES

Functions Available at Right Rear
Interface Connector

Hi and Lo Input (Contacts 28B and 28A
respectively)

Measurement signals can be applied directly through the
rear interface. Comparisons can be made between front
panel and rear interface measurement sources by using the
REAR INPUT button on the instrument front panel. The in-
ternal Guard is connected to the rear Lo Input when using
the rear interface inputs.

For information about maximum input voltages, input im-
pedance, and front panel rear interface switching precau-
tions, refer to the DM 5010 instruction manual.

Functions Available at Middle Rear
Interface Connector

Extrig and Ground (Contacts 16A and 16B
respectively)

Readings may be triggered via the rear interface. Use of
this feature requires installation of an internal jumper locat-

ed on the CPU Board. For access to the jumper, remove the
instrument left side cover. Connect pins 2 and 3 of J1721
using its Extrigger jumper, P1721. Refer to Fig. DM 5010-3.
Replace the side cover. Installation of this jumper enables
the EXTRIG function in addition to the RUN and TRIG-
GERED functions. To use the EXTRIG trigger activate the
TRIGGERED button to disable the instruments free-running
trigger. The EXTRIG requires a negative-going TTL compat-
ible signal to initiate the ‘internal trigger. To cause a single
trigger, the EXTRIG line must be held low between 0.5 and
10 usec. If held low longer, the instrument triggers multiple
measurements.

2 ARTEK MEDIA

Signature Not

Functions Available at Left Rear Interface
Connector

Digitally signed by ARTEK
DIA

DN: cn=ARTEK MEDIA, 0=DC
Henderson, c=US

Date: 2005.02.19 07:35:58
-06'00"

This connector does not contain any signals that would
be connected between plug-ins.

Approximate net instrument weight, 4.5 Ibs.
Maximum power requirements at 120 V, 50 VA

Extrigger Jumper
P1721 ﬂ I]] disable
CPU BOARD enable
-
-Agi02 1207 ~Ci307 \Ci307 AZTA0I- ~Zi%0i- ~ETE0 - \-C180z-
AT e TR G i IR
' I Lt [ ) oo '
: [} [ P 1] i il
: 3 g o : oo ven)
' v
Poume Lo uiwe 1 vaes 1 re00 4 i ) Witz
i Vi i i ' i ' i
" [ " RE 3 —_— — .
u1105 ! N il Vs Vo e R o uiees
i it i it
; ~EgT-
S ';‘3'3“ A
e 1 ESHD E-‘_—J‘:’_
) |
Ea [ ;
1, ur220 | m’fh
sELn. | -
"§1121 ' = vz Lrl
7 IS lll
\‘ o
{123 .si—:zl;. c121 V1320
e e E'_‘ L
122y Moa2 -0 L i
871121 AT g :
ARI3Z-0 L

2088-100

Fig. DM 5010-3. Extrigger jumper location.
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FG 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Output Ground 288 ——=] je——— 28A Signal (Function) Output (30K)
Trigger Output (1k) - — bt ——— 27A Signal Output Ground
268 ——={ jt— 26A
Gate Input Ground (= 2.5k} 258 ——{ e 25A
Sources = 130 vA/10W
Gate Input 24B ———»] ft——— 244
238 —=f  fee— 234
VCF Input Ground 228 ——»4 fr——— 22A
VCF Input (11K) (Requires 1.1X 218 ———pf e 21A
Front Panel equivalent volts)
208 —=4 j=—— 20A
198 ———-l }s—— 19A
188 ——»=f |=—— 18A
178 ———= bt—— 17A
168 ——»{ f=—0 16A
158 ~—} p—— 15A
148 —§ = 14A
—_— | S,
CAUTION
When a Power Module compartment has been selected for the FG 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02} should be installed in the key siot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-45

Fig. FG 501-1. Connector rear view.
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INTERFACE NOTES

Introduction

In order to maintain waveform fidelity, all input-output
connections to the power module interface should be done
using coaxial cable, paying particular attention to cable lay-
out to reduce cross talk to a minimum.

Signal (Function) Output (Contacts 28A and 27A)

All waveforms (including dc offset) available at the front-
panel OUTPUT connector are transmitted to the rear inter-
face via contact 28A. Source impedance from 28A is
nominally 30 k@ (to provide external equipment isolation).
Normal load impedance should be 300 k, or greater. To
convert contact 28A to a low impedance source, R299 can
be replaced with a 47 Q, 1 W resistor. When this is done, the
use of the front-panel OUTPUT connector and contact 28A
at the same time can cause some waveform distortion. The
absolute signal amplitude across the load is dependent on
the voltage divider ratio of the FG 501 source and load im-
pedance. Open-circuit output amplitudes are 15V peak to
peak with =3V dc offset. In some cases, high-frequency
compensation may be necessary. Ground the coaxial-cable
shield to contact 27A.

Trigger Output (Contacts 27B and 28B)

Trigger signals from rear contact 27B are derived from a
1 kQ source impedance with the absolute output amplitude
being load dependent. Open-circuit output amplitude is ap-
proximately 5 V peak to peak. The trigger waveform is rec-
tangular; the period and duty cycle is dependent upon the

94

selected frequency and type of waveform selected by the
FUNCTION switch. The trigger signal is the best output to
drive a counter, because its waveshape and amplitude do
not change with front-panel control settings. Use contact
28B to ground a coaxial-cable shield.

Gate Input (Contacts 24B and 25B)

The Gate Input signal to contact 24B should be at least
+2V and not more than +15 V. Refer to the FG 501 In-
struction Manual for operation and applications related to
Gated (Burst) Output, Variable Phase, Tone-Burst Genera-
tion, or Stepped-Frequency Multiplication. Use contact 258
to ground a coaxial-cable shield. Input impedance for con-
tact 24B is approximately 2 kQ.

VCF Input (Contacts 21B and 22B)

An input signal (0 V to +11 V maximum-usually a linear
ramp) applied to contact 21B can be used to operate the
FG 501 in a Voltage-Controlled Frequency mode. Refer to
the FG 501 Instruction Manual. A positive-going signal
sweeps the selected frequency upwards, while a negative-
going signal sweeps the selected frequency downwards. In-
put impedance for contact 21B is approximately 11 kQ. Use
contact 22B to ground a coaxial-cable shield.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 19.0 watts.
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FG 501A
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Out Common 288 ———{ j=—— 28A Output (from 600 Q)
Trigger Output (50 () 278 ———f  f—— 27A Output Common

268 ——»f  fe— 26A
Trigger/Gate In Cornmon 258 ~———} jt——— 25A
Trigger/Gate In (1 V,=2 KQ) 24B e ft——— 244

Family Key

238 ———mf  Je— 23A
VCF Input Ground 228 ————> e 22A
VCF In (0 to +10 V, 10 k) 218 ——=f§ f=—— 21A

208 ——{ J=—- 20A
198 —{ J=— 19A
188 ———»f = 18A
178 ————f o 172
168 ————»{  fm——on 16A
158 ——»f f=—— 154

148 — fos——— 144

—_— ] e
___\I\._

CAUTION

Then a Power Module compartment has been selected for the FG 501A and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-46

Fig. FG 501A-1. Connector rear view.
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INTERFACE NOTES

Output (From 600 Q) (Contact 28A)

This terminal is not connected to the front-panel OUT-
PUT connector. Connections must be made using a length
of 50 Q miniature coaxial cable. Refer to Fig. FG 501A-1 for
location of solder points. This procedure is most easily ac-
complished on the back side of the board where the solder
points are marked OUT and GND for each end of the cable.
Access to the back of the Main board is gained by removing
the right side cover.

Output Ground (Contact 27A)

This is the return connection for the output and sweep
out.

Trigger Output (50 2) (Contact 27B)

This terminal is connected via an internal jumper to the
front-panel trigger output connector. See Fig. FG 501-1 for
the location of this jumper.

Trigger Out Ground (Contact 28B)

This is the return connection for the trigger output.

J1204
OouUTPUT
SIG— —GND

Trig/Gate in (Contact 24B)

This terminal is connected to the trigger amplifier through
a 1 kQ resistor. The output signal is 1 V with an impedance
of <10 kQ.

Trig/Gate in Ground (Contact 25B)

This is the return conection for the Trig/Gate In.

VCF in (Contact 21B)

This terminal is connected through a 10 kQ resistor via an
internal jumper to the virtual ground summing node of oper-
ational amplifier U1540A (contact 2). See Fig. FG 501-1 for
the iocation of this jumper.

VCF Input Ground (Contact 22B)

This connection is the ground return for the VCF In.

Approximate net instrument weight, 1.9 Ibs.

Maximum power requirement at 120 V, 12.0 watts,

TRIGGER OUT
J1301

GNDj ESIG

OUTPUT
J2141

2088-47

Fig. FG 501A-2. Main Board connection points.
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FG 502
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Output Ground 288 - 28A Signal (Function) Output (30K)
Trigger Output(= 75 ©) 278 —— 4 }..._ 27A Signal Output Ground

268 ——} je——— 26A
Gate input Ground 258 —»1 fat—— 25A
Gate Input (= 11K) 24B —————»-4 fet——— 244

(Sinks = 400 uA/10W)
238 ———»| ft—— 23A

VCF input Ground 228 ——=] fe———— 22A

VCF Input (11K) 218 ——»{ f—— 21A
{0-=11V for 1000:1)

208 ———»] |f=— 20A
198 —{ p—n 19A
188 ———»4 s—— 18A
178 ———af  fe—— 17A
168 ———»{  f=— 16A
158 ————»4  fe— 154
148 —{ = 14A

—
_.._\I\__

CAUTION

When a Power Module compartment has been selected for the FG 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02} should be installed in the key siot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-48

Fig. FG 502-1. Connector rear view.
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INTERFACE NOTES

Introduction

In order to maintain waveform fidelity, all input-output
connections to the power module interface should be done
using coaxial cable, paying particular attention to cable lay-
out to reduce cross tatk to a minimum.

Signal (Function) Output (Contacts 28A and 27A)

All waveforms (including dc offset) available at the front-
panel OUTPUT connector are transmitted to the rear inter-
face via contact 28A. Source impedance from 28A is
nominally 30 k2, (to provide external equipment isolation).
Normal ioad impedance should be 300 k2, or greater. To
convert contact 28A to a low impedance source, R560 can
be replaced with a 47 Q, 1 W resistor. When this is done, the
use of the front-panel OUTPUT connector and contact 28A
at the same time can cause some waveform distortion. The
absolute signal amplitude across the load is dependent on
the voltage divider ratio of the FG 502 source and load
impedances. Open-circuit output amplitudes are 10 V peak
to peak with £ 5 V dc offset. In some cases, high-frequency
compensation may be necessary. Ground a coaxial-cable
shield to contact 27A.

Trigger Output (Contacts 27B and 28B)

Trigger signals from rear contact 27B are derived from a
~75 Q source impedance with the absolute output ampli-
tude being load dependent. Open-circuit output amplitude is
approximately 5 V peak to peak. The trigger waveform is
rectangular; the period and duty cycle is dependent upon
the selected frequency and type of waveform selected by

the FUNCTION switch. The trigger signal is the best output
to drive a counter or edge-triggered devices, because its
waveshape and amplitude do not change with front-panel
control settings. Use contact 28B to ground a coaxial-cable
shield.

Gate Input (Contacts 24B and 25B)

The Gate Input signal to contact 24B should be 0 V to
+2V or greater and not to exceed +15 V. Refer to the
FG 502 Instruction Manual for operation and applications
related to Gated Output, Tone-Burst Generation, or
Stepped-Frequency Multiplication. Use contact 25B to
ground a coaxial-cable shield. input impedance for contact
24B is approximately 11 kQ.

VCF Input (Contacts 21B and 22B)

An input signal (0 V to + 11 V maximum-usually a linear
ramp) applied to contact 21B can be used to operate the
FG 502 in a Voltage-Controlled Frequency mode. Refer to
the FG 502 Instruction Manual. A positive-going signal
sweeps the selected frequency upwards, while a negative-
going signal sweeps the selected frequency downwards. in-
put impedance for contact 21B is approximately 11 k. Use
contact 22B to ground a coaxial-cable shield.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 20.0 watts.

REV OCT 1982
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When a Power Module compartment has been selected for the FG 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

FG 503
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Output Ground 28B j—— 28A Signal (Function) Output (30K)
Trigger Output (1k) 278 ————n fo——— 27A Signal Output Ground

268 ——f Jee—— 26A

258 —— Je— 254

24B ———»f e 24A

238 ——»f f=——uo 23A
VCF Input Ground 228 —} fe—— 22A
VCF Input (13.1K) 218 ——»f fj=—— 21A
(02 10.8V for 1000:1)

208 ——{ f=— 20A

198 — 4 = 19A

18B e——f e 18A

178 ————n| bt — 17A

16B —{ p—— 16A

156 ——»{ fe——— 15A

148 ———f = 14A

—— e
CAUTION

2088-49

REV OCT 1982

Fig. FG 503-1. Connector rear view.
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INTERFACE NOTES

Introduction

In order to maintain waveform fidelity, all input-output
connections to the power module interface should be done
using coaxial cable, paying particular attention to cable lay-
out to reduce cross talk to a minimum.

Signal (Function) Output (Contacts 28A and 27A)

All waveforms (including dc offset) available at the front-
panel OUTPUT connector are transmitted to the rear inter-
face via contact 28A. Source impedance from 28A is
nominally 30 kQ (to provide external equipment isolation).
Normal load impedance should be 300 k<, or greater. If it is
desired to convert contact 28A to a low impedance source,
R412 can be replaced with a 47 0, 1 W resistor. When this
is done, the use of the front-panel OUTPUT connector and
contact 28A at the same time can cause some waveform
distortion. The absolute signal amplitude across the load is
dependent on the voltage divider ratio of the FG 503 source
and load impedances. Open-circuit output amplitudes are
20 V peak to peak with £5V dc offset. In some cases,
high-frequency compensation may be necessary. Ground a
coaxial-cable shield to contact 27A.

Trigger Output (Contacts 27B and 28B)

Trigger signals from rear contact 27B are derived from a
1 kQ source impedance with the absolute output amplitude

9-10

being load dependent. Open-circuit output amplitude is ap-
proximately 5 V peak to peak. The trigger waveform is rec-
tangular with the period and duty cycle dependent upon the
selected frequency and type of waveform selected by the
FUNCTION switch. The trigger signal should be used to
drive a counter or edge-triggered devices, because its
waveshape and amplitude does not change with front-panel
control settings. Use contact 28B to ground a coaxial-cable
shield.

VCF Input (Contacts 21B and 22B)

An input signal (0 V to +10.8 V maximum-usually a lin-
ear ramp) applied to contact 21B can be used to operate the
FG 503 in a Voltage-Controlied Frequency mode. Refer to
the FG 503 Instruction Manual. A positive-going signal
sweeps the selected frequency upwards, while a negative-
going signal sweeps the selected frequency downwards. In-
put impedance for contact 21B is approximately 13.1 kQ.
Use contact 22B to ground a coaxial-cable shield.

Approximate net instrument weight, 1.4 ibs.

Maximum power requirement at 120 V, 13.5 watts.

REV OCT 1982
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FG 504
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Output Common 288 jot—— 28BA *Output (through 30K resistor)
Trigger Output 278 ———=| fpt—— 27A *Output Common
Phase Lock Error 268 ——4 J=—— 26A Sweep Reset Output
Trigger/Gate Input Common 258 — fot——— 254 ‘ Linear Sweep Output
Trigger/Gate Input 248 ———-»~} = 24A
238 ———a{ fe——— 23A AM Input
VCF Input Common 228 ———>=} pre——— 22A Sweep Trigger Input
VCF Input 218 ———{ b ——— 21A
208 ————i] et 20A
198 ——>4§ J=—— 19A
18B ——»f J=—— 18A
178 ——n f— 17A
168 — f=—— 16A
158 ———»~f  f—— 15A
14 ———f = 14A
Pins 14 through 28 are not used on the Main ——] p—
board. All Connections shown for pins 21 through
28 are on the Floating board. —‘\I\‘_‘
*L ater models have output from pins 27A and 28A on the Main board.
CAUTION
When a Power Module compartment has been selected for the FG 504 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-50
Fig. FG 504-1. Connector rear view.
9-11
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INTERFACE NOTES

Output, Main Board (Contact 28A)

This terminal is connected to the front-panel OUTPUT
connector through a 30 kQ resistor. The common terminal
for this output is contact 27A.

Sweep Reset Output (Contact 26A)

A positive-going pulse from approximately —13V to
+9V occurs at this connection at the time the sweep
resets. This output is designed to drive at least 10 k2. The
pulse can be used to raise the pen on a chart recorder when
doing sweep frequency tests on filters or other devices or as
end-of-sweep trigger for an external device. Connect the
return line to chassis ground.

Linear Sweep Output (Contact 25A)

This terminal is connected to the output of the sweep
generator through a 1 kQ resistor. The waveform at this ter-
minal is identical with the waveform at the front-panel LIN
SWEEP OUTPUT terminal except in the STOP FREQ
mode. In the STOP FREQ mode this rear connection contin-
ues to output the linear sweep ramp while the front-panel
connection outputs a dc voltage equivalent to the peak
ramp voitage. To make the output at the rear terminal the
same as the LIN SWEEP OUTPUT terminal, remove the
lower end of R1525 from the Function board. Connect an
eight-inch wire from the lower end of R1525 to the lower
end of R1520 aiso located on the Function board. The exact
location of these resistors can be found from the Parts Lo-
cation Grid. Use chassis ground as the return circuit.

AM Input (Contact 23A)

This input has the same input characteristics as the AM
INPUT connection on the front panel. Use chassis ground
for the circuit return.

9-12

Sweep Trigger input (Contact 22A)

This terminal is connected to the front-panel SWEEP
TRIG INPUT connector through a 1.5 kQ resistor. Use chas-
sis ground for the return circuit.

Trigger Output (Contact 27B)

This connection is made through a 510 $ resistor to the
front-panel TRIG QUTPUT connector. Use contact 27B for
the return circuit.

Phase Lock Error Voltage Output (Contact 26B)

The signal at this terminal is the output of the phase
locked loop filter. An output of 0 V indicates the reference
frequency is the same as the free-run frequency. A voltage
of +10 V open circuit indicates a generator output frequen-
cy of about 10 dial divisions higher than the free run fre-
quency and —10V open circuit indicates a generator
frequency about 10 dial divisions lower than the free-run
frequency. The output impedance is 1 kQ. Use the chassis
ground as the return circuit.

Trigger/Gate Input (Contact 24B)

This connection has the same dc input characteristics as
the front-panel TRIGGER INPUT contact. Use the chassis
ground as the return circuit.

VCF Input (Contact 21B)

This connection has the same input characteristics as
the front-panel VCF INPUT connector. Use contact 22B as
the return circuit.

Approximate net instrument weight, 3.9 Ibs.

Maximum power requirements at 120 V, 48 watts.
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FG 504

R1525

Function Board

2088-51

REV OCT 1982

Fig. FG 504-2. Component locations.
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FG 507
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION

288 —§ fot—— 28A Sweep Out (100 Q)

278 ——»} fpt——— 27A Sweep Out Ground

268 —»f  j=— 26A Sweep Gate Out (0 to +4 V. 1 kQ)

Ground 258 ——{ f=— 25 Ramp Out (0 to +10 V, 1 k)

248 ————» ft——— 244 | Ext Sweep In

238 ——»f fe— 23A

22—} fe———— 22A Sweep trigger Input (+1 V,

approximately 2 k<)

218 ~——»| fe—— 21A

208 ———af J——rnr 20A

198 ——{ j=—— 19A

188 ————f Je——— 18A

178 ———f b———— 17A

16B ——{ f=— 16A

158 ———-{ fe——— 15A

148 ——f = 14A

S R DE—
__¢\__
CAUTION
Then a Power Module compartment has been selected for the FG 507 and wired for a specialized interface
system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot between
contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-53
Fig. FG 507-1. Main Board connection locations.
REV OCT 1982 9-15
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INTERFACE NOTES

MAIN BOARD

Output (From 600 Q) (Contact 28A)

This terminal is not connected to the front-panel OUT-
PUT connector. Connection must be made using a length of
50 @ miniature coaxial cable. Refer to Fig. FG 507-1 for lo-
cation of solder points. This procedure is most easily ac-
complished on the back of the Main board where the solder
points are marked OUT and GND for each end of the cable.
Access to the back of the Main board is gained by removing
the top and bottom covers.

Output Ground (Contact 27A)

This is the return connection for the output and sweep
out.

Trigger Output (50 Q) (Contact 27B)

This terminal is connected via an intermnal jumper to the
front-panel trigger output connector. See Fig. FG 507-1 for
the location of this jumper.

Trigger Out Ground (Contact 28B)

This is the return connection for the trigger output.

Trig/Gate In (Contact 24B)

This terminal is connected to the trigger amplifier through
a 1 kQ resistor. The output signal is 1 V with an impedance
of <10kQ.

Trig/Gate In Ground (Contact 25B)

This is the return connection for the Trig/Gate In.

VCF In (Contact 21B)

This terminal is connected through a 10 kQ resistor via an
internal jumper to the virtual ground summing node of oper-
ational amplifier U1540A (pin 2). See Fig. FG 507-1 for the
location of this jumper.

VCF Input Ground (Contact 22B)

This connection is the ground return for the VCF In.

9-16

SWEEP BOARD

Sweep Out (Contact 28A)

This terminal connects through 100 © to the output of the
sweep generator. Sufficient current is available to drive the
input of an operational amplifier or similar device.

Sweep Out Ground (Contact 27A)

This is the return connection for the sweep out.

Sweep Gate Out (Contact 26A)

This connection provides a 0 to +4 V waveform. The
output impedance is 1 kQ. This waveform is similar to the
front-panel GATE OUTPUT waveform. The common termi-
nat is any convenient connection from contacts 22B through
28B.

Ramp Out (Contact 25A)

This connection provides a 0 to + 10 V ramp waveform.
It is functionally identical to the front-panel RAMP OUTPUT.
This contact is isolated from the front-panel connector by
1 k. The common terminal is any convenient connection
from 22B through 28B.

Extenal Sweep Input (Contact 24A)

This terminal is connected, through a 10 k! resistor, to
the +X input of the Multiplier (U1730). With the SWEEP
DURATION switch in the OFF position, an externally-gener-
ated ramp applied to this terminal can be used to sweep the
generator. The common connection is any convenient con-
tact from 22B through 28B.

Sweep Trigger Input (Contact 22A)

This contact is functionally equivalent to the front panel
SWP TRIG IN connection. A waveform of approximately
+1V into 2 k2 is required. The common connector is any
convenient contact from 228 through 28B.

Common Grounds (Contacts 22B through 28B)

These are the common ground terminals for the Sweep
Gate Out, Ramp Out, Ext Sweep Input and Sweep Trigger
Input.

Approximate net instrument weight, 3.25 Ibs.

Maximum power requirement at 120 V, 17 watts.

REV OCT 1982
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J1204
OUTPUT
SIG—'I [—GND

TRIGGER OUT
J1301

GND iSIG

OUTPUT
J2141

REV OCT 1982

Fig. FG 507-2. Connector rear view.
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FG 5010

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION

Aux Trig Output Common* 288 ——=f |j=—— 28A *Aux Output
Aux Trig Output® 278 ———f e 27A *Aux Output Common

26B —=f  fee—r 26A
Aux Trig/Gate Input Common® 258 — fe—— 25A *Spare
Aux Trig/Gate Input* 24B ———p] f—— 24A *Aux AM Input Common

FAMILY KEY

238 ] fot—— 23A *Aux AM Input 10 k©
Aux VCF/FM Input Common* 228 ~——a=] fe——— 22A
Aux VCF/FM Input* 21 —=f |j=— 217

208 ———={ J=—— 20A

198 — 4 f=— 19A

188 i jo——— 18A

178 ———pm] o 17A

168 ———f  j=— 16A

158 ————»} f«——— 15A

148 14A

S B S—

*Not factory wired-see Interface Notes

LM

CAUTION

When two Power Module compartments have been selected for the FG 5010 and wired for a specialized
interface system, plastic barriers (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 in each selected compartment of the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-101

ADD OCT 1982

Fig. FG 5010-1. Right rear (Sine Shaper board) interface connector rear view.

Scans by ARTEK MEDIA =>

9-19



Function Generators-Rear Interface Data Book

FG 5010
AM INPUT
J1312
[ i
TRIGGER OUTPUT
/ J1812
J1010 fdr110 J1310 1510 ate10 31810 154812
41312
TRIG/GATE INPUT
. y J1652
J1050 | J1150
"\ VCF/FM INPUT
J1562
OUTPUT
J1362
Fig. FG 5010-2. Iinterconnect board.
J1601
J1200 TRIGGER
TRIGGER J1600 OUTPUT
COMPLEMENT OUTPUT
J1201 J1603 TP1600
TRIGGER SPARE GND 1
% ) J1602
— 1 TRIG/GATE
] INPUT
1 J1611
J1612
J1015 | _AM INPUT
TRIGGER : | / VCF/FM
oUT (| » INPUT
(FRONT PANEL)
H
2088-103
Fig. FG 5010-3. Sine Shaper board.
9-20 ADD OCT 1982
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Fig. FG 5010-5. Loop 2 board.
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INTERFACE NOTES

Introduction

Slots exist between pins 23 and 24 on the Sine Shaper
board and the Qutput Amplifier board. The slot identifies the
FG 5010 as a member of the function generator family. In-
sert a barrier between pins 23 and 24 on each power mod-
ule jack to prevent noncompatibie plug-ins from being
inserted in compartments wired for the FG 5010. This pro-
tects the plug-in if specialized connections are made to that
compartment. Consult the power module manual for further
information. Signal inputs, outputs, or other specialized con-
nections may be made to the rear interface connectors as
shown in the input-output assignments illustration (Fig. FG
5010-1). These connections are not factory wired. A wire kit,
Tektronix Part No. 020-0701-00, provides the wires for
making the necessary connections.

Making Connections

Disassemble the instrument (refer to the Maintenance
section in the FG 5010 Instruction manual) to gain access to
the front of the Interconnect board. Disconnect the cables
from the front panel bnc connectors to the Interconnect
board. See Figs. FG 5010-2 and FG 5010-3 for the location
of signal inputs and outputs on the Interconnect and Sine
Shaper boards. The cable connecting J1812, on the inter-
connect board, to the front panel TRIG OUTPUT connector
may be left connected. Either the trigger output or trigger
complement output may be routed to the front panel
through J1015 on the Sine Shaper board. The other output
may be routed to the rear interface output.

Normally all cable routing for the rear interface connec-
tions will be from the front of the Interconnect board, pass-
ing beneath the bottom edge of the Interconnect board, then
over the right side of the Sine Shaper board to the
connectors.

Use of the rear interface inputs and outputs causes some
degradation in signal performance.

A lead is provided to bring out to the rear interface a
signal that remains high during the time the loop clamp is
disabled. For N BURST, this time is roughly equivalent (de-
pending on frequency) to the length of the burst, less the
last halif of the last cycle. To connect this lead, remove the
shield on the Loop 1 board located over J1210 as shown in
Fig. FG 5010-4. Run a wire from J1210 lead through the
hole in the shield near J1210, forward across the edge con-
nectors on the Interconnect board, and back along the out-
side of the Sine Shaper board to the single pin Spare
connector as shown in Fig. FG 5010-3.

9-22

After all connections are made, reinstali the boards.

A description of the functions available at the right rear in-
terface connector follows:

Aux Output and Aux Output Common (Contacts
28A and 27A respectively)

This is the rear interface output and return connections.
It is not factory connected. Disconnect the front panel OUT-
PUT connector cable going to the Interconnect board. Con-
nect a cable (part of wire kit 020-0701-00) from the
interconnect board output connector to J1600 Output con-
nector on the Sine Shaper board, see Fig. FG 5010-3.

Aux Trig Output and Aux Trig Output Common
(Contacts 27B and 28B respectively)

This is the rear interface trigger output and return. it is
not factory connected. The signal is +2 V from 50 Q. This
signal can be either the trigger output or trigger complement
output (180° phase difference) depending on the cable con-
nection. Both signals can be used simultaneously; one sig-
nal at the rear interface and the other at the front panel.
Connect a cable (part of wire kit 020-0701-00) from the de-
sired trigger signal (either Trig or Trig Comp) connector on
the Sine Shaper board to the J1601 Trig Comp Out connec-
tor on the Sine Shaper board, see Fig. FG 5010-3.

Spare (Contact 25A)

This contact connects to a square pin on the sine shaper
board. See Fig. FG 5010-3 for location of this pin. This pin
may be used for a burst-timed signal output as previously
described under Making Connections. Return circuit for this
signal is chassis ground.

Aux Trig/Gate Input and Aux Trig/Gate In Common
(Contacts 24B and 25B respectively)

This signal is not factory wired. A jumper (P1030) to se-
lect the input impedance for this connection is located on
the Loop 2 board. See Fig. FG 5010-5 for jumper (P1030)
jocation. tnput impedance is either 50 ¢ or 1 MQ. Maximum
inputis +5 V.

Disconnect the front panel TRIG/GATE IN connector ca-
ble going to the Interconnect board. Connect a cable (part of
wire kit 020-0701-00) from the interconnect board trig/gate
in connector to J1602 Trig/Gate Input connector on the Sine
Shaper board, see Fig. FG 5010-3.

ADD OCT 1982
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Aux AM Input and Aux AM Input Common
(Contacts 23A and 24A respectively)

This connection is not factory wired. The input imped-
ance is 10 kQ. A 2.5 V input equals 100% modulation. Maxi-
mum input is +5 V peak.

To connect the AM INPUT signal to the rear interface,
disconnect the front panel AM INPUT connector cable going
to the Interconnect board. Connect a cable (part of wire kit
020-0701-00) from the Interconnect board AM input con-
nector to J1611 AM Input connector on the Sine Shaper
board, see Fig. FG 5010-3.

Aux VCF/FM Input and Aux VCF/FM In Common
(Contacts 21B and 22B respectively)

This connection is not factory wired. A 0 to +10 V
change gives at least a 1000:1 frequency change.

ADD OCT 1982
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FG 5010

To connect the VCF/FM INPUT signat to the rear inter-

face, disconnect the front panel VCF/FM INPUT connector

cable going to the Interconnect board. Connect a cable (part

of wire kit 020-0701-00) from the Interconnect board

VCF/FM input connector to J1612 VCF/FM Input connector
on the Sine Shaper board, see Fig. FG 5010-3.

The middle and left rear interface connectors do not contain
any signals that would be connected between plug-ins.

Approximate net instrument weight, 6.2 Ibs.
Maximum power requirements at 120 V, 195 VA,

9-23
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LA 501

ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
288 —— jt—— 28A

278 ——f  fra— 27A
268 ———»{ f—— 26A
Channel Select Output 1 ECL load 258 ~———af  fe——— 25A
248 ——f  Je—— 24

238 — fe——— 23A

208 ——»f  fee—— 22A

External Display Clock Input 218 —4 j=— 21A
1 ECL input
Display-Store Mode Output 20—} f——— 20A
1 ECL load
Serial Data Ouput 198 ———=] fa—— 19A
1 ECL load

188 ———a=f |fe— 184
178 ——f pe— 17A
168 ———»f fJ=— 16A
158 ——»f§  Jm— 15A
Frame Output 148 — f——— 14A

10 ECL toad
—_— ———— .
These Assignments are for instruments with
__\I\___ serial numbers of B010250 and up.

CAUTION
When a Power Module compartment has been selected for the LA 501 and wired for a specialized inter-

face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 24 and 25 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-54

Fig. LA 501-1. Connector rear view.
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LA 501

INTERFACE NOTES

Introduction

To maintain waveform fidelity, make connections to the
power module interface with coaxial cable. Carefully place
the cable to keep cross takk to a minimum.

Frame Output (Contact 14B)

The output at contact 14B represents the scanning sta-
tus of the serial data output. Channel 3 is the last channel
scanned in the serial data output. The output is an ECL low
putse, which occurs once each 16 flag pulses (or every 4096
bits of data serially scanned-see J120-14 for flag output).
The leading edge of the low pulse is the start of a channel 3
serial scan and the trailing edge is the end of the channel 3
scan.

Serial Data Output (Contact 19B)

Contact 198 is the output of the memory that has been
converted from paraliel data to serial data form (negative-
voitage ECL). See Table LA 501-1 for channel output
sequence.

Display-Store Mode Output (Contact 20B)

This output contact 20B indicates the status of the dis-
play-store mode. The output is negative-voltage ECL. In the
display mode, the output level is low and in the store mode it
is high. (The output is actually the internal display clock in-
hibit signal).

Ext Display Clock Input (Contact 21B)

Contact 21B is an external input used as a display clock
in the display mode. Using this input involves internal switch
(S835) selection. This input accepts negative-voltage ECL.

10-4

Channel Select Output (Contact 25B)

The output at contact 25B indicates the scanning status
of a channel that has been selected for positioning. The out-
put is negative-voltage ECL. This line provides a low pulse
each time a channel selected for positioning is scanned in
serial data format. When the next channel is selected for
scanning, the output returns high.

Approximate net instrument weight, 3.8 Ibs.

Maximum power requirement at 120 V, 32 watts.

Table LA501-1
SERIAL DATA OUTPUT SEQUENCE

FORMAT
4 CH 8 CH 16 CH
CHANNEL DISPLAYED
0 4 12
1 5 13
2 6 14
3 7 15
0 0 8
1 1 9
2 2 10
3 3 11
0 4 4
1 5 5
2 6 6
3 7 7
0 0 0
1 1 1
2 2 2
3 3 3

REV OCT 1982
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LA 501W
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
*X Axis Output 288 '——— 28A Y Axis Output*
*X Axis Ground 278 ———=} fe—— 27A Y Axis Ground *
268 ———={ jot——— 26A
Channel Select Output, 1 ECL Load 258 — > J—— 25A
24B —— je——— 24A Z Axis Output®
Ground 238 ——»4 fe———— 23A
228 ——»} e ——— 22A
External Display Clock tnput,1 ECL Input 218 ——»{ j——— 21A
Display-Store Mode Output, 1 ECL Load 208 ———={ f=—— 20A
Serial Data Output. 1 ECL Load 198 ——1 fe— 19A Threshold Level Output®
188 ————i] s 18A
178 =] fe— 17A
168 ———> = 16A
158 ————a fe—— 15A
Frame Qutput 14B ——H o 14A
NOTE
—_— ’..___
Pin assignments for instruments with serial
_‘J\"_ numbers B010250 and up.
*Customer installed wiring recommended
for LA 501W system.
NOTE:
The LA 501 is not compatible with the TM 5000 series power modules.
CAUTION
The LA 501W is a logic analyzer system, using the WR 501 Word Recognizer and the LA 501 Logic
Analyzer. The units are mechanically locked together. When using this system, insert a plastic barrier (Tek-
tronix Part Number 214-1593-02) between contacts 24 and 25 on the Power Module compartment associ-
ated withthe WR 501. The LA 501 unit has no designated key slot and there are no rear interface
input/output pin assignments for the WR 501.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-55A
Fig. LA 501 W-1. Connector rear view.
10-5
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INTERFACE NOTES

RASTER DISPLAY OUTPUTS

Introduction

These instructions provide aditional information concern-
ing the LA 501. The user can custom wire the X-axis, Y-
axis, and the input Threshold Levels to the rear interface.
Refer to the LA 501 Interface Notes for the input-output in-
formation concerning the factory wired pin assignments.
When the LA 501W is user wired for these additional output
functions and a TM 500-Series oscilloscope is modified to
accept an X, Y, or Z input, a simultaneous multi-channel
raster can be displayed on the associated crt.

Threshold Level (Contact 19A)

Install a jumper between pin 8 of the red harmonica (P2
on the A2 Memory circuit board) and contact 19A. A DVM
input through the rear interface can then be used to monitor
the TTL, ECL, and VAR Threshold levels.

Z-Axis Output (Contact 24A) and Ground (Contact
23B) '

Use approximately 12 inches of miniature coaxial cable
to connect contact 24A (center conductor) and contact 238
(ground) to the front-panel bnc connector labeled Z BLANK
OUT. Z-axis output is designed to drive a load =10 kQ.

Set 8W720 (internal switch on the LA 501) to the re-
quired Z-axis blanking polarity; switch in the up position for
positive blanking, down for negative blanking (depends on
monitor oscilloscope requirements).

X-axis Output (Contact 28B) and Ground (Contact
27B)

Use approximately 12 inches of miniature coaxial cable
to connect contact 28B (center conductor) and 27B (ground)
to the front-panel bnc connector labeled X HORIZ QUT. X-
axis output is designed to drive a load =10 kQ.

Y-axis Output (Contact 28A) and Ground (Contact
27A)

Use approximately 12 inches of miniature coaxial cable
to connect contact 28A (center conductor) and 27A (ground)
to the front-panel bnc connector labeled Y VERT OUT. Y-
axis output is designed to drive a load =10 kQ.

106

NOTES

Wiring the miniature coaxial cable to the front-panel
bnc connectors increases the input capacitance.

GENERAL OPERATING HINTS

The following procedure is offered as a guide to use in
obtaining a crt raster display when operating a LA 501W
system that has been interfaced with an oscilloscope (moni-
tor) in a TM 500-Series mainframe.

1. On the LA 501—center both POS controls and turn
both MAG controls fully counterclockwise.

2. Set the dual-channel oscilloscope for X-Y operation
from CH1 and CH2 and center the crt beam at
graticule center (0,0) with the oscilloscope controls.

3. I the load presented to the X-axis (horizontal) signal
from the LA 501 (contact 28B) is 1 MQ, set the asso-
ciated oscilloscope Channel for 50 mV/division. If the
load is 509, set the deflection factor for
20 mV/division.

4. If the load presented to the Y-axis (vertical) signal
from the LA 501 (contact 28A) is 1 MQ, set the associ-
ated oscilloscope Channel for 50 mV/division. If the
load is 509, set the deflection factor for
50 mV/division.

5. Set the oscilloscope controls, or internal switches, to
accept the desired X, Y, or Z signals from the rear
interface.

NOTE

If the oscilloscope or monitor is used in a real-time
mode, the LA 501W must be triggered and the cursor
turned off.

Approximate net instrument weight, 6.4 Ibs. (LA 501 and
WR 501)

Maximum power requirement at 120 V, 47 watts.

REV OCT 1982
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188 —»

148 ——
S

f——— 15A

f——— 14A
foot—————

CAUTION

Approximate net instrument weight, 2.6 ibs.

Maximum power requirement at 120 V, 15.0

watts.

There are no rear interface input/output pin assignments for the WR 501. The WR 501 can be intercon-
nected (electrically and mechanically) with the LA 501, either at the factory or by referring to Modification
Kit Number 040-0806-01. When these two instruments are interconnected, the system is known as the
LA 501W Logic Analyzer. When the WR 501 is used as a stand alone instrument, a compartment can be
dedicated by inserting a family barrier key (Tektronix Part Number 214-1593-02) between contacts 24 and
25 on the Power Module.

Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

WR 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 p— 284
278 ———»f  Jee—— 27A
268 ——=f  J— 26A
258 ——f j=— 257
248 ———f fe—— 24
238 ———af e 23A
228 ——=f j=—— 22A
218 ——={ Ju— 21A
208 —={ j=——— 20A
198 — = fu— 19A
188 ————a-f fa— 18A
178 ———»f o 17A
168 ——»f  ft—— 16A

2088-56

REV OCT 1982

Fig. WR 501-1. Connector rear view.
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NOTES
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MR 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ————am} 28A
278 ———= 27A Z Input 1

268 ————»{§

26A Ground Z Input
258 ——— 25A
24B ——»{
238 ———={

228 ——1

fa——
et
f——
e———
foe——— 24A
T
e———

218 ———f fm— 21A
 ———
e
l.._____.
T
—
b
T
T

23A

22A

20A
18A
18A

17A Ground X Input 1

1 X Input 178 ———n
Ground Y Input 168 ————>] 16A Y Input
15A

148 —— 14A

1Customer installed wiring required.

CAUTION

When a Power Module compartment has been selected for the MR 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 21 and 22 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-57

Fig. MR 501-1. Connector rear view.
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INTERFACE NOTES

Z input (Contact 27A)

The Z-axis input signal can be applied to contact 27A by
unsoldering the coaxial cable from the Z front-panel input
connector and soidering it to contact 27A. A +5 V signal
turns the crt beam on from a zero voit, off condition. The
input resistance is 10 kQ.

X Input (Contact 17B)

To apply the horizontal (X) input signal to contact 178,
disconnect the resistor from the X front-panel input connec-
tor and solder the center conductor of a length of miniature
coaxial cable to the disconnected end of the resistor. Solder
the unconnected end of the X input cable to contact 17B
(center conductor) and 17A (ground). The input resistance is
1 MQ.

11-4

Y Input (Contact 16A)

To apply the vertical (Y) input signal to contact 16A, dis-
connect the resistor from the Y front-panel input connector
and solder the center conductor of a length of miniature
coaxial cable to the disconnected end of the resistor. Solder
the unconnected end of the Y input cable to contact 16A
(center conductor) and 16B (ground). The input resistance is
1 MQ.

Z Input Ground, X Input Ground, and Y Input
Ground (Contacts 26A, 17A, and 16B)

Contacts 26A, 17A, and 16B are electrically tied to the
instrument chassis. Certain contacts are recommended for
specific use for connection convenience.

Approximate net instrument weight, 2.1 Ibs.

Maximum power requirement at 120 V, 12.0 watts.

REV OCT 1982
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PG 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Internal Frequency Monitor Ground 288 ———={ j— 28A Internal Frequency Monitor
(Trigger Out)
internal Frequency Monitor 278 ——=| fp—— 27A Internal Frequency Monitor Ground
(Trigger Out)
268 ———=] fot——— 26A Amplitude Monitor Ground
Externa! Trigger Input 258 s pt—— 25A Amplitude Monitor(dc out)
Signal Ground :
External Trigger Input Signal 24B ] fe—— 244
238 —»f j— 23A
20 ———af  Jew—— 22A
218 ———»f fo— 21A
208 — j«—— 20A
198 ———»4 je——— 19A
188 ————p} js— 18A
178 — =] hs—— 17A
168 ——f  Ja—n 16A
158 ——4 f=— 15A
148 —4 =—— 14A NOTE
- fe—— External Trigger Input Signal and ground
] (24B, 258B) are not factory wired. All grounds
J o are chassis grounds.
CAUTION
When a Power Module compartment has been selected for the PG 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-58
Fig. PG 501-1. Connector rear view.
REV OCT 1982 12-3
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INTERFACE NOTES

Iinternal Frequency Monitor (Trigger Out) (Contacts
28A and 27B)

Contacts 28A and 27B are connected together on the
circuit board. These contacts provide a square wave pre-
trigger with transition times occurring approximately 10 ns
before the output pulse. This trigger is the compiement of
the front-pane! TRIG OUT signal. The open circuit output
voltage varies between 0 V and 1 V and is in phase with the
negative pulse output from a source impedance of 27 (.
Changing R55 to 51 Q increases the maximum output volt-
age to 2 V. Only period adjustments affect this square
wave. These contacts may be shorted to ground without
causing damage. Use contacts 27A/28B or both as ground
returns.

Amplitude Monitor (dc out) (Contact 25A)

This output, contact 25A, may be used to accurately set
the plus or minus output amplitude. The polarity of the volt-
age at this contact is selected by the Amplitude Monitor
slide switch located in the center of the A board. Connect a
high impedance voltmeter to this contact. Use contact 26A
as ground. Set the PULSE DURATION control to the
LOCKED ON position. Now adjust the selected OUTPUT

124

AMPLITUDE (VOLTS) control for the desired amplitude.
The source resistance for this contact is 27 k.

External Trigger Input Signat (Contact 24B)

Contact 24B and its ground, 25B, are assigned to Exter-
nal Trigger input Signal. These assignments are not factory
wired. They provide the same feature as the front-panel
TRIG/DURATION IN connection. To use these connections,
disconnect the coaxial cable from the front-panel
TRIG/DURATION IN bnc connector and reconnect the cen-
ter conductor to 24B and the shield to 25B. Set the PERIOD
selector to the EXT TRIG position and the PULSE DURA-
TION control to the desired duration time or to the EXT
DURATION position. In the latter position, the
TRIG/DURATION signal controls both the frequency and
duration of the output. When the PULSE DURATION con-
trol is not in the EXT DURATION Position and the PERIOD
control is in EXT TRIG position, the external
TRIG/DURATION [N signal triggers the output pulse, and
the duration is determined by the PULSE DURATION con-
trol settings.

Approximate net instrument weight, 1.5 Ibs.

Maximum power requirement at 120 V, 26 watts.
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PG 502
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Output Ground 288 ———=] ft—— 28A Trigger Output
Trigger Output 278 ————-{ J—— 27A Trigger Output Ground

268 ——»§ f=—— 26A
External Trigger input Ground 258 —1 l-‘—— 25A
External Trigger Input 24B ~nmmp jrt——— 24A

238 ——»{ fe——— 23A

2286 —§ ft——— 22A

218 —» f——— 21A

208 ——=§ | 20A

198 —§ f=— 19A

188 ——4 b=—— 18A

178 ————»] b 17A

168 ———» |j=— 16A

158 ———»§ fs———— 15A

148 —=f  f=—— 144 NOTE

— b — None of the above assignments are factory

e

CAUTION

wired. see INTERFACE NOTES for wiring

instructions.

When a Power Module compartment has been selected for the PG 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot

between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

2088-58

REV OCT 1982

Fig. PG 502-1. Connector rear view.
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INTERFACE NOTES

Trigger Output Signal (Contacts 28A and 27B)

Contacts 28A and 278 are connected together on the
circuit board as are ground contacts 27A and 28B. To ob-
tain a + TRIG OUT signal at the rear interface connectors,
pull the coaxial cable from the front-panet + TRIG OUT con-
nector and the Timing circuit board. Replace this cable with
a miniature 50 Q coaxial cable approximately ten inches
long. Insert one end of the cable in the connector on the
Timing board (do not solder), and the other end to the con-
nector on the Output board (near the assigned rear interface
connectors). If a coaxial cable with prepared end adapters is
available, simply plug the ends of the cable into the connec-
tors. The amplitude of this pulse is at least 1V into 50 .
There is a fixed delay of approximately 10 ns between the
leading edges of the trigger pulse and the output pulse. Be
certain that coaxial cable shields are grounded.

Complementary Trigger Output Signal

To obtain a compiementary (opposite polarity) trigger
signal, connect a 50 Q coaxial cable from the holes marked
Internal Trig Out on the Timing Board. The center conductor
of the coaxial cable connects to the hole marked + and the
shield to the hole marked Gnd. Connect the other end of this
cable to the connector on the A side of the Output board
near connectors 28 and 27. This provides outputs on the
same connectors as the Trigger Output Signal described
above. These connections do not interfere with the + TRIG
OUT signal. A one-half volt signal into 50 @ is available at
these connections.

Trigger/Duration input

Connections for this input can also be transferred to the
rear interface connector. Disconnect the cable from the

12-6

front-panel +TRIG/DURATION INPUT and the connector
labeled Trig In on the Timing board. Pull the cable to remove
the ends from the connections. Now connect a piece of 50
coaxial cable approximately ten inches in length from the
Trig In connections on the Timing board to the holes con-
nected to contact 25B (ground) and 24B (center conductor).
Solder the cable in the rear connector holes and insert the
other end in the connector on the Timing board, or obtain a
cable with the proper adapters.

Set the PERIOD selector to the EXT TRIG position and
the PULSE DURATION control to the desired duration time
or to the EXT DURATION position. In the latter position, the
+TRIG/DURATION INPUT signal controls both the fre-
quency and duration of the output. When the PULSE DU-
RATION control is not in the EXT DURATION position and
the PERIOD controtl is in the EXT TRIG position, the exter-
nal +TRIG/DURATION INPUT signal triggers the output
pulse. The duration of the output pulse is determined by the
PULSE DURATION control setting.

Pulse Fidelity

It is important to remember that when using the rear in-
terface connectors, some pulse degratation may occur due
to increased cable lengths or additional capacitance intro-
duced by the rear interface connections, etc.

Approximate net instrument weight, 1.8 Ibs.

Maximum power requirement at 120 V, 20 watts.

REV OCT 1982

Scans by ARTEK MEDIA =>



Pulse Generators-Rear Interface Data Book

PG 505
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 28A
*Trigger Out 278 ——1 27A
268 ——] 26A
258 ——» 25A
*External Delay Input 24B ———w] 24A
238 ———»4 23A
228 ~—} 22A
*External Gating input 218 ———n] 21A
208 —— 20A
198 —4 19A
188 ——— = 18A
178 —— = 17A
168 ——»} 16A
158 ——4 15A
148 —— 14A
——{

When a Power Module compartment has been selected for the PG 505 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

——

CAUTION

*NOTE: Use contacts 9A or 9B for common
ground.

2088-60

REV OCT 1982

Fig. PG 505-1. Connector rear view.
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PG 505
INTERFACE NOTES
Trigger Out (Contact 27B) External Gating Input (Contact 21B)
Contact 27B is in parallel with the front-panel TRIG OUT Contact 21B is used to gate off the free-running period
connector. generator. Apply a 5 V positive-going pulse whose duration
is the same as the off time desired. Gating the pulse gener-
ator may cause some time distortion to the first and last
External Delay Input (Contact 24B) pulse string.

Interface contact 24B is connected in parallel with the

INPUT front-panel connector. Approximate net instrument weight, 2.0 ib.

Maximum power requirement at 120 V, 15.5 watts.
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PG 506
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Ground (Trigger) 28B jos——— 28A Amplitude Output
4+ Trigger Out 278 ———»f  Jm—— 27A Ground
*Ground 268 —f  J=—— 26A
258 — pe———— 25A
MSD A Out 24B ] f——— 24
MSD B Out 238 ——] f—— 23A
MSD C Out 228 —] f=— 22A *Ground (BCD Out)
MSD D Out 218 ——f f—nun 21A
LSD A Out 208 —»{ f—— 20A
LSD B Out 198 — > |J=— 19A
LSD C Out 188 ———p-{ fos———— 18A
LSD D Out 17B ——mf  Je—— 17A
High-Low Out 168 ——»f f=— 16a
158~  fjt—— 15A
148 —— f—— 144
NOTE
Only those pins marked with an asterisk (*)
__\I\._ are factory wired.
CAUTION
When specialized rear interface wiring has been added to a Power Module compartment, the PG 506 may
not be fully compatible with all other members for the signal source family. Trigger output (27B and 28B)
and main output (28A and 27A) are compatible, as is the ground on 26B. The ground on 22A is not
compatible with certain instruments, nor is the bed information on 178 through 24B and the HIGH-LOW
output on 16B. A plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the power module. However, before inserting any other TM 500 signal
source in a compartment with PG 506 interface wiring, check the diagrams in this book for pin-by-pin
compatibility. Likewise, do not insert a PG 506 into a slot with rear interface wiring for any other signal
source family connection without making the same compatibility check.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
NOTE
The pin assignments shown above for customer-installed connections inside the PG 506 are different in
some respects than those shown earlier in PG 506 manuals.
2088-61

Fig. PG 506-1. Connector rear view.
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INTERFACE NOTES

Amplitude Output (Contact 28A)

To obtain the AMPL OUTPUT signal at the rear interface
connectors, disconnect the coaxial cable from the Main
board (located in the lower left hand corner of the B side).
Replace this cable with a miniature 50 @ coaxial cable
(Tektronix Part No. 175-1827-00). Remove the coaxial con-
nector from the other end, and solder the cable to the rear
interface connector as follows:

Shield to 27A (3rd hole down from top on the B side),
and Center conductor to 28A (4th hole down on the B
side).

See Fig. PG 506-1 for pictorial interface connection
detail.

NOTES

Connecting front-panel signals to the rear interface
will degrate their performance slightly.

Trigger Output (Contact 27B)

To connect TRIG OUT to the rear interface, disconnect
the coaxial 50 Q lead to the front panel at the DVM board
end (located in the upper right-hand corner as viewed from
the rear). Replace this cable with a miniature 50 Q coaxial
cable (Tektronix Part No. 175-1826-00). Remove the coaxial
connector from the other end, and solder the cable to the
rear interface connector as follows:

Shield to 28B (2nd hole down from top on the A side),
and Center Conductor to 27B (5th hole down on the A
side).

See Fig. PG 506-1 for pictorial interface connection
detail.

12-10

NOTE

Ground connctions to 268 and 22A are the only rear
interface signal connections that are factory wired.

MSD & LSD Outputs

To obtain readout information at the interface, use flat
ribbon-wire to connect this digital information to the
through-plated holes as shown in Fig. PG 506-1 and accord-
ing to the following list:

MSD A to 24B
MSD B to 23B
MSC C to 22B
MSD D to 21B
LSD A to 20B
LSD B to 19B

6 lead fiat ribbon-wire

LSDC to 18B
LSDD to 178
Hi-Lo to 16B

3 tead flat ribbon-wire

NOTE
Each of the MSD and LSD outputs is only capable of
driving one TTL load. The active level of each output
is high.
For the Hi-Lo Output, output is low when the HIGH
display light on the front panel is on.

Approximate net instrument weight, 2.3 Ibs.

Maximum power requirement at 120 V, 18.6 watts.
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PG 506
TRIGGER OUT
To 24BMSD A
Disconnect coax to front panel at J635 on ;g gg:ngg g""'—'—""""
. e if————
DVM board and replace with proper length To 21BMSD D
coax. Connect shield to 28B and center To 20BLSD A ey
conductor to 27B on A side of board. = To 19BLSD B ey
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AMPLITUDE OUTPUT
Disconnect coax to front panel at J815 on To 18BLSD C s
main board and replace with proper length J0 17BLSD D vl
coax. Connect shield to 27A and center con- Jo 16BHi-Lo gmemd
ductor to 28A on B side of board.
NOTE
Use flat ribbon-wire cable to connect
digital information to rear interface.
2088-62
Fig. PG 506-2. Interface connection locations.
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PG 507
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Out  Ground* 288 j— 28A
Trigger Out 278 ———mf  J——n 27A
268 ——=-} be—— 26A Amplitude Monitor Ground
Trigger/Gate Input Ground * 258 ———] ft——— 25A *Output 8 Amplitude Monitor
Trigger/Gate Input 248 ——» f=—— 244 *Output A Amplitude Monitor
238 ———] fr——— 23A
External High Level Control Input” 228 ——»4 et 22A *External Low Leve! Controf tnput
21— e 21A
208 - 20A
198 - - 19A

188 ———— -} s——— 18A
17B —— =} f— 17A
168 ——={  j=— 16A

158 ~——=f  Je——— 15A

148 — fo—— 144

— o
Only those pins marked with an asterisk (*)
—-_J\._ are factory wired.

NOTE

CAUTION
When a Power Module compartment has been selected for the PG 507 and wired for a specialized inter-

face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-63

Fig. PG 507-1. Connector rear view.
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INTERFACE NOTES

Introduction

See the accompanying chart for rear interface connector
assignments. For other functions not detailed here, the
small auxiliary board (A15) has numerous connectors avail-
able. Use the connections to make custom inputs or outputs
to the PG 507 through the power moduie.

Amplitude Monitor (Contacts 24A and 25A)

These contacts, on the Output B board (A14) are con-
nected to the OUTPUT terminals through 27 kQ resistors
and ground (26A). To use this function, place the PERIOD
control in the EXT TRIG OR MAN position and connect an
accurate voltmeter to 24A or 25A (ground 26A). Now adjust
the TRIG/GATE LEVEL control clockwise for the high
steady state output voltage and counterclockwise for the
low steady state output voltage. In this manner, the output
pulse amplitude levels may be precisely monitored and set.

Trigger/Gate Input (Contact 24B)

These assignments provide rear-interface input for a
trigger/gate signal in place of front-panel input. The signal
lead (24B) must be user installed, but the ground (25B) is
factory wired. To make the proper connections, remove the
cable extending from the TRIG/GATE IN connector to the
Input board (A11) by pulling the cable end from the socket.
Install a twelve-inch cable with the proper connectors
(Tektronix Part Number 175-1827-00), from the connector
on the Input board (A11) labeled Trig/Gate In to the connec-
tor labeled Trig In on the Output B board (A14). Refer to Fig.
PG 507-1.

+TRIG TRIG-GATE
ouTt IN

7
TRIG-GATE
IN

2962-11
Fig. PG 507-2. External output control circuitry.

REV OCT 1982

Trigger Out (Contact 27B)

The signal lead (27B) and ground connection (28B) are
factory wired. The signal available at pin 27B is the comple-
ment of the front-panel + TRIG OUT. To route the front-
panel 4+ TRIG OUT signal to the rear interface connector
and the rear complement signal to the front-panel + TRIG
OUT connector, interchange the cable connections to the
Trig Out and Trig Comp (TC) coaxial connectors on the Tim-
ing board (A12). Refer to Fig. PG 507-1.

External Control Voltage Adjustment (Contacts
22A and 22B)

The output pulse high and low levels can be controlled
externally through pins 22B and 22A at the rear interface
connector. Refer to Fig. PG 507-2 before making these
adjustments.

To make the internal adjustments for this feature, follow
these steps.

High Level Control Voltage Adjustment

1. Set the front-panel controls as follows.

PRESET - VAR in

PERIOD EXT TRIG or MAN
DURATION EXT DUR
COMPLEMENT-NORM  both out

2. Using an insulated screwdriver, center the internal
Ext Hi (R1013) and the front-panel preset HIGH
LEVEL controls.

3. Supply a voltage equal to the lowest external input
control voltage desired (—15 V to + 15 V) to contact
228

4. Adjust the front-panel preset HIGH LEVEL control
for an output voitage equal to the minimum desired
output voltage. It may be necessary to adjust the
front-panel preset LOW LEVEL control since the
high level output voltage is clamped by the low level
output voltage.

5. Now supply a voltage to equal the highest external
control voltage.

12-13

Scans by ARTEK MEDIA =>



Pulse Generators-Rear interface Data Book
PG 507

6.

Adjust the Ext Hi (R1013) for the maximum desired
output voltage. It may be necessary to adjust the
front-panel preset LOW LEVEL control to obtain the
desired output. The Ext Hi and the preset HIGH
LEVEL controls interact. It may be necessary to re-
peat steps 3 through 6 until the desired results are
obtained.

Low Level Control Voltage Adjustment

7.

Push the COMPLEMENT-NORM switch.

10.

11.

12.

Supply a voitage at contact 22A of the rear interface
equal to the lowest control voltage desired (—15V
to +15 V).

Adjust the preset LOW LEVEL control for an output
voltage equal to the lowest output voltage desired.

Supply a voltage to the highest desired external
voltage.

Adjust the Ext Lo potentiometer (R1023) for the
highest output voltage desired. As the Ext Lo and
preset LOW LEVEL controls interact, readjustment
may be necessary. Do not readjust the preset HIGH
LEVEL or Ext Hi potentiometers. When adjustments
are complete, the output voltages vary linearly and
independently with the external control voltages.

Approximate net instrument weight, 3.5 Ibs.

8. Center the Ext Lo (R1023) and the front-panel preset

LOW LEVEL controls.

Maximum power requirement at 120 V, 28 watts.

|
|
o ““4‘ s o ?131 A U1130A High Level
utpu utpu U11308
Board : Board Low Level
s AAA" +
. I 10k ' 51k |
_________ IR A S S, 52V
External High Level | : | : ' -
Control Input | 228 ! Ext High | R1013 | R1011 | oK |
External Low Level T I L I )
1 22A | Ext Low | R1021 | »®_
]

Control input | R1023 :

High Level (Preset) R1010
or Low Level (Preset) R1020

| 2962-12

12-14

Fig. PG 507-3. Trigger/Complement cable connections.
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PG 508
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Trigger Out Ground 28— jt—— 28A
Trigger Out 27B —————} ft——— 27A
268 ———»f  fet—n 26A *Amplitude Monitor Ground
Trigger/Gate lput Ground 258 —f  fJ—— 254 ‘ *Amplitude Monitor
Trigger/Gate input 248 ——»f fw— 24A
238 ———f  Jee—— 23A
IExternal High Level Control* 228 —-{ }_——— 22A *External Low Level Control input
i 218 ——»f je— 21A
208 ——=f j——o 20A
198 ——f j=— 19A
188 ———f fs— 18A
178 ————{ he—— 17A
168 ~——{ Je— 16A
158 ————nm] fa——— 154
148 ——= f— 14A
—_ S
__\I\___
NOTE
Only those pins marked with an asterisk (%) are factory wired.
CAUTION
When a Power Module compartment has been selected for the PG 508 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-95
Fig. PG 508-1. Connector rear view.
12-15
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INTERFACE NOTES

introduction

See the accompanying chart for rear interface connector
assignments. For other functions not detailed here, the
small auxiliary board (A15) has numerous connectors avail-
able. Use the connections to make custom inputs or outputs
to the PG 508 through the power module.

Amplitude Monitor (Contact 25A)

Contact 25A is connected to the OUTPUT terminal
through a 27 kQ resistor and ground (26A). To use this func-
tion, place the PERIOD control in the EXT TRIG OR MAN
position and connect an accurate voltmeter to these termi-
nals. Now adjust the TRIG/GATE LEVEL control clockwise
for the high steady state output voitage and counterclock-
wise for the low steady state output voltage. In this manner,
the output pulse amplitude levels may be precisely
monitored and set.

External Leve! Control Inputs (Contacts 22A and
22B)

The high and low level output voltages can be controlled
externally through pins 22B and 22A at the rear interface
connector. Fig. PG 508-1 shows the equivalent circuit. Con-
nections must be made from pad K to pad L and pad M to
pad N located as shown on Fig. PG 508-2. Use ordinary
hook-up wire of the proper length. Solder the wire to the
pads. Note the location of the Ext Hi and Ext Lo potentiom-
eters on the output board.

To use this feature, set the front-panel controls as
follows:

. Press the PRESET button (PRESET), place the PE-

RIOD switch in the EXT TRIG OR MAN position, the
DURATION in EXT DUR, and the NORM COMPLE-
MENT switch in the NORM position (out).

. Use a screwdriver to center the Ext Hi and the

preset HIGH LEVEL controls.

. Supply a voitage to the external high input (pin 22B

on the rear interface connector) equal to the highest
external input voltage desired (maximum 20 V).

. Adjust the Ext Hi potentiometer (on the circuit board)

for an OUTPUT voltage equal to the maximum de-
sired output voitage. It may be necessary to adjust
the preset LOW LEVEL control as the OUTPUT volt-
age is limited to 20 V peak to peak open circuit. The
high level OUTPUT voltage is clamped by the low
level OUTPUT voltage if this range is exceeded.

. Apply a voltage equal to the lowest external control

voltage desired to the same rear interface connector
(pin 22B).

DYV I

U7808 HIGH LEVEL
U780 LOW LEVEL

| | 12K i ook | USER
| | INSTALLED
Fr——g——17r——l—---- JUMPERS
lexTHi | 228 |R1234] | R1236 |
(EXTLOy 22A |R1230j | R1232)

+5.2V

10K

W PRESET HIGH LEVEL R775
OR LOW LEVEL R785

2088-64

Fig. PG 508-2. External output control circuitry.
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6. Adjust the front-panel preset HIGH LEVEL until the
lowest desired output voltage is obtained. It may be
necessary to adjust the preset LOW LEVEL control
to obtain the desired output. The high level OUTPUT
voltage cannot go below the low level OUTPUT volt-
age due to the level control voitage clamps. The Ext
Hi and the preset HIGH LEVEL controls interact. it
may be necessary to repeat the above procedure
several times until the desired resuits are obtained.

switch

7. Push the NORM COMPLEMENT

(COMPLEMENT).

8. Center the Ext. Lo and preset LOW LEVEL
potentiometers.

9. Supply a voltage to pin 22A of the rear interface con-
nector equal to the highest externa! control voltage
desired.

10. Adjust the Ext Lo potentiometer (on the circuit
board) for an OUTPUT voltage equal to the highest
OUTPUT voltage desired. Change this voltage to the
lowest desired external control voltage.

11. Adjust the front-panel preset LOW LEVEL control
for the lowest OUTPUT voltage desired. As these
adjustments interact, readjust the preset LOW LEV-
EL and the Ext Lo potentiometers for the desired
results. Do not readjust the preset HIGH LEVEL or
the Ext Hi potentiometers. The OUTPUT voltages
now vary linearly and independently with the exter-
nal control voltages.

REV OCT 1982
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Trig/Gate Input (Contact 24B)

These assignments provide rear interface input capabili-
ties for the front-pane! TRIG/GATE IN input. The signal lead
(24B) must be user instalied, but the ground (258) is factory
wired. To make the proper connections, remove the cable
extending from the TRIG/GATE IN connector to the input
board by pulling the end from the socket on the board. in-
stall a twelve inch cable with the proper connectors,
Tektronix Part Number 175-1827-00, from the connector on
the input circuit board labeled Trig/Gate In to the other con-
nector on the output board labeled Trig/Gate In as shown in
Fig. PG 508-3. :

Trigger Out (Contact 27B)
The signal lead (27B) and ground connection (28B) are

- factory wired. The signal available at contact 27B is the

complement (180° out of phase) of the front-panel QUT-
PUT. To obtain the + TRIG OUT signal at the rear interface
connector and the complement at the front-panel change
the position of both coaxial cables, with respect to the Trig
Out and Trig Comp jacks on the rear of the circuit board, as
shown in the illustration. The normal trigger input may be
used simultaneously with the complement without disturb-
ing the operation of either.

Approximate net instrument weight, 3.6 ibs.

Maximum power requirement at 120 V, 45.0 watts.

12-17
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PG 508
OUTPUT BOARD qj - g}g PAD ié}::}r&;'—
O ® D ! X or @.’“ “4)3 5
o ok E@ 5TTE
HO=0 Bocpi O eje 5‘%0 gg}%%m
IOR gl i iy
one RO"
PAD M jEDD@ 'S f T & O z @ﬂjoiﬁ%ﬁj

2088-65

Fig. PG 508-3. Board connection locations.

TRIGGER-GATE IN + TRIGGER OUT

TRI )
TRIGGER OUT GGER COMP TRIGGER-GATE IN

2088-66

Fig. PG 508-4. Trigger/Complement cable connections.
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PS 501/-1/-2
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
288 —=f j=— 28A
278 ———»f f— 27A

Pin 3 of U70 268 ——»4  fe——r 26A

Pin 3 of U40 258 — ] p=— 25A

Reference Common 24B ———»} jet——— 24A Reference Common
238 ———»} foe——— 28A Sense
228 ——»] J——— 22A Output
21— foa——— 21A Unregulated Common

OB =i fot———— 20A

Emitter of Series Pass 198 ———= 19A

188 —— jot——— 18A
178 ————»| r——— 17A
168 —— = j=— 16A
158 —={ j=—— 15A
148 —{ = 14A
—_—

__\[x_

CAUTION

When a Power Module compartment has been selected for the PS 501,PS 501-1 or PS 501-2 and wired
for a specialized interface system, a plastic barrier (Tektronix Part Number 214-1593-02} should be in-
stalled in the key slot between contacts 19 and 20 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-67

Fig. PS 501-1. Connector rear view.
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INTERFACE NOTES

Introduction

Remote programming, powering, and sensing of some
load under the power module Option 02 capabilities may be
desirable. Thorough understanding of the schematic dia-
gram and the exact internal connections for Input/Output
lines to the rear contacts will be an aid in designing the
specialized TM 500 interface system.

Model Deviations

PS 501-1 has several part values different from those
used in the other two models of this instrument. The output
voltage between J50 and J52 is a constant gain factor
greater than the voltage applied to Pin 3 of U40 with respect
to J52. The gain factor for the PS 501-1 is theoretically 2.22,
while the theoretical gain factor for the other two versions of
this instrument is 3.23. Also, there are parts tolerances with-
in the calibration range of these instruments that can cause
further deviations in this gain factor.

To measure the gain factor of your individual instrument,
adjust it for exactly 20 V out (between J50 & J52). Measure
the voltage at contact 25B with respect to reference ground
on 24A/24B. (This will give you the voltage applied to Pin 3
of U40.) Now, divide 20 V by the voltage measured between
25A and 24A/24B. This answer is the gain factor of your
individual unit. This factor times whatever appropriate +
voltage you apply to contact 25B with respect to 24A/24B,
will be the output voltage of your unit. Be sure to disconnect
the wiper arm of R42A, (see Fig. PS 501-1 for the suggest-
ed point for opening this circuit) before applying the external
voltage to contact 25B.

If the output voltage is taken from contact 22A with re-
spect to reference common (24A/24B), remote sense at
contact 23A should also be connected to the load, and the
sensing lead to J50 should be opened up at point P (see Fig.
PS 501-2 for the suggested point for opening this circuit).
Sensing of the load voltage at the load gives the best regu-
lation. You will note that reaching point P with a soldering
iron is best achieved on the contact 24B side of the circuit
board.

Reference Common (both Contacts 24A and 24B in
preference to Contact 21A or possibly Contact
21B)

Contacts 24A and 24B are the common return for the +
voltage offered by this supply. It can be ground referenced,
elevated, or left open. It is suggested that elevation of this
point does not exceed a +300 V with respect to ground.

13-4

Sense (Contact 23A)

This is a reasonably high impedance input (close to
1.6 kQ), even when current limiting takes place. When re-
mote load voltage sensing is connected to this point, be
sure to open the front-panel voltage sensing circuit at point
P (see Fig. PS 501-2). Sensing of the voltage at the load
gives the best regulation.

+ Output (Contact 22A)

This is the low impedance source of the voltage devel-
oped by this unit as dictated by the gain of the individual unit
times the + voltage applied to Pin 3 of U40 with respect to
reference common. This is done by adjusting R42A or (after
opening the wiper arm of R42A, see Fig. PS 501-2) applying
an appropriate + voltage to 25B with respect to reference
common. Maximum current available here cannot exceed
500 mA; however, current limiting at levels below this can
be achieved by setting R65 (the Current Limit front-panel
control).

TO WIPER ARM

Fig. PS 501-2. Disconnect lead going to this pad to open wiper
arm circuit of R42A.

REV OCT 1982
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Unregulated Common (Contact 21A)

This is part of the common lead circuitry (along with
24A/24B) but there is a slight resistance to this lead due to
the long board runs associated with it (approximately 2 mQ).

Pin 3 of U40 (Contact 25B)

This input has a 10 kQ resistance to Pin 3 of U40. Pin 3
of U40 is also a high impedance input, so voltages applied
to 25B will show up accurately at Pin 3. External program-
ming of the output voltage of this unit can be achieved by
applying an appropriate positive to this input after making
sure the wiper arm of R42A has been opened up, see Fig.
PS 501-1. The output voltage of this unit will be this unit’s
gain factor times the voltage applied to this point. (For gain
factor, see Model Deviations.) Do not program this unit to
develop an output voltage between 22A and 24A greater
than 20 volts (also, 22A should be + with respect to 24A).

Power Supplies-Rear Interface Data Book
PS 501/-1/-2
Pin 3 of U70 (Contact 26B)

This is an external current limiting control point. If it is left
open (no connection made to it) current limiting takes place
as controlled by the front panel CURRENT LIMIT adjust-
ment. If 26B is connected to 19B, the current limiting feature
is completely disabled. If fixed at 0.6 V below reference
common, this supply is shut down and will not operate.

NOTE

The +5 volts with a maximum 1 A current capability
is not available at the rear interface connector.

Approximate net instrument weight, 1.6 Ibs.

Maximum power requirement at 120 V, 42.5 watts.

PIN 24B SIDE

PIN 24A SIDE

2088-69

Fig. PS 501-3. Unsolder lead to pad “p” to open sense lead from J50.
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PS 502
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION

28B js——— 28A

278 ——=| f—— 27A

268 ——=4 j=— 26A

258 —{ |=—— 25A
Reference Common 24B ——»} j——— 24A Reference Common
-Sense (R35) 238 ———»={ f———— 23A + Sense (R25)
-Output (J30) 228 ———»f  fe—— 22A + Output (J20)

218 —{ f=— 21A

208 ———»4§ f=—r 20A

198 —{ J=—" 194

188 ——»f f=— 18A

178 ——-f  f——ono 17A

168 ~——»] j«—— 16A

158 ———»f J=e— 15A

148 —§ = 14A

—_—

CAUTION

When a Power Module compartment has been selected for the PS 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 19 and 20 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-70

REV OCT 1982

Fig. PS 502-1. Connector rear view.
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INTERFACE NOTES

Introduction

Remote sensing and remote powering of some load un-
der the Power Module Option 02 capabilities for this instru-
ment may be desirable. Thorough understanding of the
schematic diagram and the exact internal connections for
Input/Output lines to the rear contacts will be an aid in de-
signing the specialized TM 500 interface system. Figure
PS 502-1 is designed to help you in this respect.

Actual Wiring vs. Schematic

The Sense lead should be connected as close to the load
as possible to guarantee that the PS 502 lives up to its reg-
ulation specifications. Fig. PS 502-1 points out the actual
difference between wiring detail and the schematic diagram.
Two leads actually connect to J20 and two more to J30 on
the front panel. If Sensing Input is made at contact 23A
and/or 23B on the interface board, then the Sense connec-
tion to J20 and/or J30 must be disconnected to prevent it
from being active as well. The output voltage leads that are
wire connected to the front panel jacks are well labeled on
the A (contact 28A) side of the etched circuit board. So, it
will be the second lead soldered to the output jacks that is
the Sense lead to disconnect.

Reference Common (Both Contacts 24A and 24B)

This is the common return for both the + and —
voltages offered by this supply. It can be ground referenced
for equal and opposite tracking supplies, or it can be al-
lowed to float with the negative supply tied to ground, thus
giving a single +20 to +40 V variable supply. Or, the posi-
tive supply can also be grounded, thus giving a —20 to

13-8

—40 V variable supply. The 25 Vac windings from which
this unit operates have no ground reference of their own.

+Sense (R25) and —Sense (R35) (Contacts 23A
and 23B, respectively)

These are normally high impedance inputs until current
limiting starts to take effect. Then, they turn to low imped-
ance inputs, shutting down the supplies and taking the over-
load currents to the point where diode steering shunts these
higher levels of current around the control circuitry.

+ Output and —Output (Both Contacts 22A and
22B, respectively)

These are the low impedance sources of the two
voltages resistance programmed into this unit with respect
to the Reference Common connections mentioned above.
These voltages will be well regulated up to a maximum load
curent of 400 mA. Loads that will demand more than
400 mA from these two voltage sources will result in power
supply shut down and current limiting.

NOTE

The +5 volts with a maximum 1A current capability is
not available at the rear interface connection.

Approximate net instrument weight, 2.0 Ibs.

Maximum power requirement at 120 V, 66 watts.

REV OCT 1982
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PS 502
PIN 23A ' PIN 228
(U20 PIN 4) + SENSE (R35) —OUTPUT
X——( J20 J30
(R25) +OUTPUT (U20 PIN 11) —SENSE
PIN 22A PIN 23B
2088-71
Fig. PS 502-2. Rear interface wiring details.
REV OCT 1982 13-9
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inserting the plug-in.

——

_\I\_

CAUTION

When a Power Module compartment has been selected for the PS 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 19 and 20 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when

2088-72

PS 503
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION

28B fe——— 284

278 ——»f f— 27A
Pin 3 of U70 268 —————»—} f— 26A Pin 3 of U170
Pin 3 of U40 258 ——f f=— 252 Pin 3 of U140
Reference Common 24B ———n ft——— 244 Reference Common
-Sense 238 ———={ fe—— 23A +Sense
-Output 228 ——»} f——— 22A + Output
Reference Common 213 —»4 f—— 21A Retference Common

208 —} j—— 20A
Emitter NPN Series Pass 198 ——4 fa——— 19A Emitter PNP Series Pass

188 ———{ fs—— 18A

178 ——»f fe—o 17A

168 ——f f— 16A

158 ———»4  f—— 15A

148 ——{  p=— 14A

SN B

REV OCT 1982

Fig. PS 503-1. Connector rear view.
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INTERFACE NOTES

Introduction

Remote programming, powering, and sensing of some
load under the power module Option 02 capabilities of this
line of instruments may be desirable. Thorough understand-
ing of the schematic diagram and the exact internal connec-
tions for Input/Output lines to the rear contacts will be an
aid in designing the specialized TM 500 interface system.

Detail Circuit Considerations

The PS 503 is a dual zero to twenty volt source of pow-
er. One side is a positive supply while the other is a negative
supply. The circuitry of the positive supply is almost identi-
cal with that for the PS 501, while the circuitry for the nega-
tive half of this unit is a pnp version of the npn positive half.
The control circuitry of the positive supply operates from
—5.1V and +30.5V. The two supplies can be operated
independently of each other, or ganged to operate in a Dual
Tracking fashion. They share the common return circuitry,
thus they are either both ground referenced, both floating,
or both elevated to the same common level of reference
voltage.

The output voltage between J50 and J100 (the + supply)
and J150 and J100 (the — supply) is directly set by a gain
factor between the Pin 3 inputs of U40 and U140 and the
outputs. This gain factor should be approximately 3.23.
However, there are parts tolerances within the calibration
range of this instrument that can cause further deviations
side to side. It will pay you to measure this gain factor for
both the + supply and — supply of your specific instrument.
To do this, adjust both inputs to an exact +20V and
—20 V. Next, measure the voitage on the interface output
25B with respect to 24B (for the + input voltage) and on
25A with respect to 24A (for the —input voltage). The voit-
age on 25B divided into 20 will be the gain factor for the
positive side, while the voltage measured on 25A divided
into 20 V will be the gain factor for the negative side. There
is @ good possibility they will be slightly different. Do not
attempt to make them exactly the same, for the calibration
of your unit may be changed as a result.

If external voltages are used to program the output of the
PS 503, the wiper arms to R32 and R132 must be discon-
nected. For the most convenient place to do this, see Fig.
PS 503-1.

if the output voltages of either or both halves of the
PS 503 are taken from the interface connections, remember
to disconnect the Sense connection from the front-panel
outlet. See Fig. PS 503-1 for the most convenient place to

13-12

unsolder this lead. (For proper regulation, voltage sensing
must be as close to the actual load as possible.)

Reference common

Both 24A and 24B as well as 21A and 21B are the com-
mon return for both the + voltage and — voltage offered by
this supply. It can be ground referenced, elevated, or left
open. It is suggested that elevation of this point does not
exceed a + or —300 V with respect to ground. These com-
mon return leads cannot be separated relative to the + and
— supplies due to crossed-over interconnections on the
etched circuit board, so the two supplies cannot be elevated
to two different voltage levels.

Sense (Contacts 23A and 23B)

These are reasonably high impedance inputs (close to
1.6 k@), even when current limiting takes place. When re-
mote Load Voltage Sensing is connected to this point, be
sure to open the front-panel voltage sensing circuit at point
P and AG (see Fig. PS 503-1). Sensing of the voltage at the
load gives the best regulation.

<+ Output (Contact 22A) and — Output (Contact
22B)

These are the iow impedance sources of the voltages
developed by this unit as dictated by the gain of the two
supplies times their respective input voitages to Pin 3 of
both U40 and U140. These output voltages are achieved by
either adjusting R32 and R132 (or R30A and R30B in Dual
Tracking Mode of operation), or (after opening the wiper
arms to R32 and R132, see Fig. PS 503-1) applying a pro-
gramming voltage to 25B and 25A via the power module
interface board. Maximum current available from either sup-
ply wilt not exceed 500 mA. However, current limiting at lev-
els below this can be achieved by setting R69 (for the +
supply) and R169 (for the — supply). These two adjust-
ments are front-panel controls.

Pin 3 of U40 (Contact 25B) and Pin 3 of U140
(Contact 25A)

Each of these two inputs has a 10 kQ resistor between it
and Pin 3 of its respective IC. These Pin 3 inputs to the ICs
are high impedance inputs, so voltages applied to 25A and
25B will show up accurately at the ICs. External program-
ming of the outputs of this unit can be achieved by applying
an appropriate voltage to each of these two points, but re-
member to make sure the wiper arms to R32 and R132 are
disconnected (see Fig. PS 503-1). Do not program either of
these two outputs for voltages in excess of 20 V with re-
spect to reference common.
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Pin 3 of U70 (Contact 26B) and Pin 3 of U70
(Contact 26A)

Rear interface connection point 26B is an external cur-
rent limiting control point for the positive supply. If 26B is
left open (no connection made to it), current limiting takes
place as controlled by the front-panel CURRENT LIMIT ad-
justment. If it is connected to 198, the current limiting fea-
ture is completely disabled. If fixed at 0.6V below
REFERENCE COMMON, this supply is shut down and will
not operate.

Rear interface connection point 26A is an external cur-
rent limiting control point for the negative supply. If 26A is
left open (no connection made to it), current limiting takes
place as controlled by the front-panel CURRENT LIMIT ad-
justment. If 26A is connected to 19A, the current limiting
feature is completely disabled. If it is fixed at 0.6 V above
reference common, this supply is shut down and will not
operate.

NOTE

The +5 volts with a maximum 1 A current capability
is not available at the rear interface connector.

Power Supplies-Rear interface Data Book
PS 503

Voltage Regulation For Remote Load Critical

Under extremely critical voltage regulation requirements
for remotely connected loads to the interface board, it may
be desirable to interconnect all four commons (i.e., 21A,
21B, 24A, and 24B) at the interface board and disconnect
the four leads that go to J100 at the front panel. Bear in
mind that leads from 22A and 22B to their respective loads
and back to the four commons should be kept as short as
practical. It is further suggested that when using a PS 503
rear interface for remote sensing, it is good practice to con-
nect a filter capacitor across the load (approximately
100 wF). This is to prevent oscillations and spurious signals
from occurring.

Output Current Monitoring

If output current monitoring is desirable, connect a
voltmeter between rear /O contacts 19B and 22A (for +
supply current) or between contacts 19A and 22B (for —
supply current). The current limiting outputs are developed
between these contacts and the internal 2 Q resistors will
drop 1 V per 500 mA of load current.

Approximate net instrument weight, 1.9 Ibs.

Maximum power requirement at 120 V, 71 watts.

TAKE THIS WIRE LOOSE
BY UNSOLDERING HERE

2088-73

Fig. PS 503-2. Remote sensing connection points.
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PS 503A
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
+ V Resistance Program Out 288 ——=] 28A + V Resistance Program Out
- V Resistance Program Out 278 ————= 27A - V Resistance Program Out
268 ———1 26A
+ V Remote V Program In 258 ———a] 25A ‘ ~ V Remote V Program In
Reference Common 248 ——»] 24A Reference Common
-Voits Sense In 238 ~————a{ 23A + Volts Sense in
-Volts Output 228 ————{ 22A + Volts Output
-Volts Common 218 —=4 21A +Volts Common
208 ———={ 20A * V Remote V Program in
198 —»= 18A
188 ———] 18A
17B —— =] 17A
168 — 16A
158 ————a»{ 15A
148B 14A
—
CAUTION
When a Power Module compartment has been selected for the PS 503A and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1583-02) should be installed in the key slot
between contacts 19 and 20 on the Power Module.
Do not insert any TM 500 Series Piug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-74
Fig. PS 503A-1. Connector rear view.
REV OCT 1982 13-15

Scans by ARTEK MEDIA =>

’
;
3
1
;
;
1
;

’
;
3
1
;
;
1
;

’
;
3
1
;
;
1




Power Supplies-Rear Interface Data Book
PS 503A

INTERFACE NOTES

CONNECTOR INFORMATION

+ Volts Resistance Programming Output
(Contacts 28A and 28B)

These two contacts are used to remotely resistance pro-
gram the + voltage output of the PS 503A. Refer to the
Function Programming Information. After these pins have
been programmed, the load is approximately 500 Q/volt of
output.

— Volts Resistance Programming Output
(Contacts 27A and 27B)

These two contacts are used to remotely resistance pro-
gram the — voltage output of the PS 503A. Refer to the
Function Programming Information. After these pins have
been programmed, the load is approximately 500 Q/volt of
output.

+ Volts Remote Voltage Programming Input
(Contact 25B)

By connecting a 0 to —9V remote variable voltage

. source between contact 25B and contacts 24A or 24B, the

+20 V output may be varied from 0 to 20 V. Refer to the

Function Programming Information. The load presented to
the remote voltage source is approximately 5 kQ.

— Volts Remote Voltage Programming Input
(Contact 25A)

By connecting a 0 to 9 V remote variable voltage source
between contact 25A and contacts 24A or 24B, the —20 V
output may be varied from 0 to 20 V. Refer to the Function
Programming Information. The load presented to the remote
voltage source is approximately 5 kQ.

Reference Common (Contacts 24A and 24B)

Contacts 24A and 24B are used as the common return
for the + Volts Remote Voltage Programming, — Volts Re-
mote Voltage Programming, + Volts Supply Sense Input
and — Voits Supply Sense input. See Function Program-
ming Information.

— Volts Supply Sense Input (Contact 23B)

Contact 23B is used to place the load sensing at the
remote load connection. Internal connected sense lead must
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be disconnected before the interface connections can be
used. A large capacitor (=50 uF at 25 Vdc) will be needed
at the sense point to stop oscillations.

+ Volts Supply Sense input (Contact 23A)

Contact 23A is used to place the load sensing at the
remote load connection. internal connected sense lead must
be disconnected before the interface connections can be
used. A large capacitor (=50 uF at 25 Vdc) will be needed
at the sense point to stop oscillations.

— Volts Supply Output (Contact 22B)

This output is in parallel with the front-panel —VOLTS
(green) connector. 0 to —20 V at either 0 to 400 mA (piug-in
in low power TM 500-Series Power Module compartment)
or 0 to 1 A (plug-in in high power TM 500-Series Power
Modute compartment).

+ Voits Supply Output (Contact 22A)

This output is in parallel with the front-panel +VOLTS
(red) connector. 0 to +20 V at either 0 to 400 mA (plug-in in
low power TM 500-Series Power Module compartment) or 0
to 1A (plug-in in high power TM 500-Series Power Module
compartment).

— Volits Common (Contact 21B)
Common return for the — Volts Supply Output.

+ Volts Common (Contact 21A)
Common return for the + Volts Supply Output.

+ Volts Remote Voltage Programming Input
(Contact 20A)

By connecting a 0 to 9 V remote variable voltage source
between contact 20A and contacts 24A or 24B, the +20V
and —20 V outputs may be varied from 0 to 20 V. Refer to
the Function Programming Information. The load presented
to the remote voltage source is greater than 5 k.

REV OCT 1982

Scans by ARTEK MEDIA =>



FUNCTION PROGRAMMING
INFORMATION

Remote Resistance Program

Remove the jumpers from F-F (+ Volts supply) and H-H
(— Volts supply). Install jumpers between E-E (+ Voits sup-
ply) and G-G (— Volts supply).

Connect a 10.0 kQ, 1% resistor between contacts 28A
and 28B (+ Volts supply) and contacts 27A and 27B
(— Volts supply) on the interface connector. Install the
PS 503A into a TM 500-Series Power Module. Connect a
digital voltmeter between the +20 V and common output
terminals and between the —20 V and common output ter-
minals. Adjust R45, +Adj and R145, —Adj to obtain a 20 V
reading for each supply or the supply being programmed.
Turn off PS 503A and remove the 10.0 kQ2, 1% resistor.

NOTE

Do not turn on the PS 503A without a program resis-
tor connected between contacts 28A and 288
(+ Volts supply) and contacts 27A and 27B (— Volts
supply) on the interface connector or the over-voltage
protection circuit will cause the fuse to blow.

The PS 503A has now been programmed at 500 Q/volt
up to 20V, i.e., a 1 kQ change in the program resistor re-
sults in a 2 V change in the PS 503A output.

A capacitor connected across the points marked C + or
C,— may be needed to stop oscillations caused by the lead
length associated with the program resistor.

Remote Voltage Program

Dual Tracking. Remove the jumper from A-A, then con-
nect a jumper between B-B.

Connect the + lead of the remote voltage to contact 20A
and the —lead to contacts 24A and 24B on the interface
connector. Install the PS 503A into a TM 500-Series Power
Module. Connect a digital voltmeter between the +20 V and
common output terminals and between the —20 V and com-
mon output terminals. Apply 9 V from the remote voltage
source to the PS 503A. Adjust R45, +Adj and R145, —Adj
to obtain a 20 V reading for each supply.

REV OCT 1982
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The PS 503A has now been programmed so that a 9 V
remote input voltage results in a 20 V output. By removing
C34 and applying a waveform that varies between 0 and
49V, both + and — supply outputs will follow the input
remote voltage source. The slew rate and accuracy when
operated this way is dependent on the load and the change
in the output voltage.

Individual Supply. Remove the jumpers from D-D
(+ Voits supply) and K-K (— Volts supply). Install jumpers
between C-C (+ Volts supply) and J-J (— Volts supply).

The PS 503 plus and minus supplies can be externally
programmed from the pius and minus terminals of a remote
voltage source as follows.

PROGRAM + SUPPLY

REMOTE PS 503A
+ 24A and 24B
— 25B
PROGRAM — SUPPLY
REMOTE PS 503A
+ 25A
- 24A and 248B

install the PS 503A into a TM 500-Series Power Module.
Connect a digital voltmeter between the +20V and com-
mon output terminals and between the —20 V and common
output terminals. Apply 9 V from the remote voltage source
to the PS 503. Adjust R45, + Adj and R145, —Adj to obtain
a 20V reading for each supply or the supply being
programmed.

The PS 503A individual supplies have now been pro-
grammed so that a 9 V remote input voltage results in a
20 V output. One or both supplies may now be independent-
ty swept from 0 to 20 V. The slew rate depends on the load
and the change in output voltage.

Remote Output (Remote sensing)

+ Volts Supply. Remove the + sense wire (blk-red wire)
from the post of the red-connector and the + sense com-
mon wire (wht-red) from the upper front portion of the circuit
board. Insulate the bare end of the wires.

Connect the remote load between contact 21A (+ Volts
supply common) and contact 22A (+ Volts supply output)
on the interface connector.

Connect interface connector contacts 24A and 24B to
contact 21A (+ Volts supply common) at the remote load
connection.

13-17
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Connect interface connector contact 23A (+ Volts sup-
ply sense input) to contact 22A (4 Volts supply sense out-
put) at the remote load connection.

Install a 50 uF, 25 Vdc (minimum rating) capacitor across
the remote load. To stop oscillations caused by lead length,
an additonal capacitor may be needed across the point
marked C +.

— Volts Supply. Remove the —sense wire (blk-vio wire)
from the post of the green connector and the —sense com-
mon wire (wht-red) from the lower front portion of the circuit
board. Insulate the bare ends of the wires.

Connect the remote load between contact 21B (—Volts
supply common) and contact 22B (—Voits supply output)
on the interface connector.

Connect interface connector contacts 24A and 24B to
contact 21B (— Voits supply common), at the remote load
connection.

Connect interface connector contact 23B (— Volts supply
input) to contact 22B (— Volts supply output) at the remote
load connection.

Install a 50 xF, 25 Vdc (minimum rating) capacitor across
the remote load. To stop oscillations caused by lead length,
an additional capacitor may be needed across the point
marked C —.

Combined Supplies. Remove the +sense wire (blk-red
wire) from the post of the red-connector and the —sense
wire (blk-vio wire) from the post of the green connector,
Remove two of the wires from the charcoal gray connector.
Insulate the bare ends of the wires.

Connect the remote load between contact 22A (+ Voits
supply output) and contact 22B (— Voits supply output) on
the interface connector.

Connect interface connector contacts 24A and 24B to
both contact 21A (+ Volts supply common) and contact 218
(—Volts supply common).

13-18

Connect interface connector contact 23A (+ Volts supply
sense input) to contact 22A (4 Volts supply sense output)
and contact 23B (—Volts supply input) to contact 22B
(—Volts supply output) at the remote ioad connections.

Install a 50 uF, 25 Vdc (minimum rating) capacitor across
the remote load. To stop oscillations caused by lead length,
an additional capacitor may be needed across the points
marked C,+ and C,—.

Dual Operation of + Volts and — Volts Supplies. Re-
move the +sense wire (blk-red wire) from the post of the
red-connector and the —sense wire (blk-vio wire) from the
post of the green connector. Remove two of the wires from
the charcoal gray connector. insulate the bare ends of the
wires.

Connect the remote load between contact 21A (+ Volits
supply common) and contact 22A (+Volts supply output)
and between contact 21B (—Volts supply common) and
contact 22B (—Volts supply output) on the interface
connector.

Connect interface connector contact 24A and 24B to
both contact 21A (+Volts supply common) and 21B
(— Volts supply common) at the remote load connection.

Connect interface connector contact 23A (4 Volts supply
sense input) to contact 22A (+ Volts supply sense output)
and contact 23B (—Volts supply input) to contact 22B
(—Volts supply output) at the remote load connection.

Install a 50 uF, 25 Vdc (minimum rating) capacitor across
the remote load. To stop oscillations caused by lead length,
an additional capacitor may be needed across the points
marked C1+ and C'—.

Approximate net instrument weight, 1.9 Ibs.

Maximum power requirement at 120 V, 72.0 watts.
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ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——§ 2BA
278 ——=f  Jw—— 27A
+ Input Remote Current Limit 26B ——=f J=—— 26A
input Remote Voltage Control 258 ——»4 e ——— 254
input {-) Remote Sense 248 ———} ft————  24A
Input {+) Remote Sense 238 —— = b 23A
+(Output) 228 ———=4 fr——— 22A +Output
Common (Output) 218 e ft—— 21A Common (Qutput)
208 ——»{ J=—— 20A
198 — =] J——onn 19A
188 ~———»f fw— 18A
17B ——f  Je—— 17A
168 ——f j=— 16A
158 ——» fe——— 15A
148 ———f§  fe—— 14A
—_— fe——
CAUTION
Then a Power Module compartment has been selected for the PS 505 and wired for a specialized interface
system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot between
contacts 19 and 20 on the Power Module.
Do not insert any TM 500 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-75
Fig. PS 505-1. Connector rear view.
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INTERFACE NOTES

NOTE

The following descriptions apply to the PS 505 only if
it is installed in the right-hand (high power) compart-
ment of a TM 504 or TM 506 Power Module.

+ Input Remote Current Limit (Contact 26B)

Applying 0 to 0.4 V between contacts 26B (positive) and
23B (negative) selects a current limit from 0 to at least 4A,
respectively. To use the remote current limit function, the
front-panel CURRENT LIMIT control must be set to its
midrange position or wiper connection removed. Parallel ca-
pacitors may be needed across the input to stop oscillation.
The input resistance is approximately 5 k<.

Input Remote Voltage Control (Contact 25B)

Connecting +3V to +5.5V between contacts 258
(positive) and 21B (negative) selects an output voltage from
+3V to +5.5V, respectively. The front-panel VOLTS con-
trol must be set to 4.25 V before using the remote voltage
control function or wiper connection removed. The input re-
sistance for contact 258 is 5 kQ.

Input (—) Remote Sense (Contact 24B) and input
(+) Remote Sense (Contact 23B)

Contacts 24B and 23B are used to place the ioad sens-
ing at the remote load connections. Remove, from the circuit
board, the wires going from the — and + terminals to the —
and + solder pads. Insulate the bare end of the wires.

Connect the remote load between contacts 22A-22B (+
Output) and contacts 21A-21B (Common-Output) on the in-
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terface connector. Connect contact 24B (— Sense) to con-
tacts 21A-21B and contact 23B (+ Sense) to contacts 22A-
22B at the remove lcad connections.

+ Output (Contacts 22A and 22B)

Contacts 22A and 22B are in parallel with the front-panel
+ Output terminal. )

Common (Output) (Contacts 21A and 21B) and
Input (—) Remote Sense (Contact 24B)

Contacts 24B (input-Remote Sense) and 21A-21B
(Common-Output) are floating grounds and are not normal-
ly tied to chassis ground because of ground loop problems.
Refer to the Operating Instructions section of the PS 505
manual.

NOTE

If the PS 505 is operated in a compartment other than
the right-hand (high power) compartment of a TM 504
or TM 5086, the output current drawn from the PS 505
must be limited to 1.0 amperes maximum. However,
the negative output terminal should be grounded at
the front panel, since there is a possible ground path
of uncertain characteristics through the rear connec-
tor when the PS 505 is operated in any place other
than in the right-hand compartment.

Approximate net instrument weight, 1.1 Ibs.

Maximum power requirement at 120 V, 45.9 watts.
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inserting the plug-in.

Logic Supply Filter Board

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——{ j=—— 28A Logic Supply Scaled Current Out
278 ———=| fe—— 274 Measurement Reference
268 —={  J=—— 26A
258 =]  f——0r 25A
Sensing Common 248 —— jr———— 24A Sensing Common
238 ———=f J=—— 23A + Remote Sense
+ Output 228 —= fr——— 22A + Output
Common {chassis ground) 218 ——»{ fo—— 21A Common (chassis ground)
208 ——=§ p=— 20A
FAMILY KEY
198 ———f f=— 19A
188 ———f |J=— 18A
17B ——f f— 172
168 16A
158 ———»=g jot——— 15A
148 ——»§ = 14A
—_—] T —
__\I\___
CAUTION

When two Power Module compartments have been selected for the PS 5010 and wired for a specialized
interface system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 19 and 20 in each selected compartment of the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when

2088-106

Fig. PS 5010-1. Right rear (Logic Supply Filter Board) interface connector rear view.
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Floating Supply Board

ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 | j=———— 284

Sensing Common
- Remote Sense
- Qutput

Common

When two Power Module compartments have been selected for the PS 5010 and wired for a specialized
interface system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key siot

278 ——f  f—— 27A
268 —f fe— 26A

258 ———1 o 20A

24B ———n-4 fa—— 247 Sensing common
238 ———af  Jew—— 23A + Remote Sense
2208 — ]  fJ— 22A + Output
218 ——»f Jm— 21A Common

208 —= ja—— 20A

198 ———»1 o 19A

18B ———{ s——— 18A

FAMILY KEY

178 ~———f e 17A
16B ——{ j=— 164
158 ——»f j=— 152

148 —4 = 144

_+_

CAUTION

between contacts 19 and 20 in each selected compartment of the Power Module.

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when

inserting the plug-in.

2088-107
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Fig. PS 5010-2. Middle rear (Floating Supply Board) interface connector rear view.
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Location of rear interface switch “
Push this switch (S1500) in for
rear interface output, out for
front panel.

)

FOR |[EEE-488ADDRESS

OUT-FRONT PANEL ONLY
IN-REAR PANEL ONLY

REAR INTERFACE O

VOLT MAX TO GKD

42 VOL.T PEAK
60 VOLT DC

§1600 SELECTION, REFER TO
INSTRUCTION MANUAL.
THE "INST ID* BUTTON

WILL DISPLAY THE
CURRENT ADDRESS.
$1500 ( \
POS/NEG SUPPLY
OUTPUT SELECTOR SWITCH

~ Lo

~ 0 |

2088-108

Fig. PS 5010-3. Location of rear interface switch (S1500) on rear of plug-in.
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INTERFACE NOTES

introduction

A slot between pins 19 and 20 identifies this instrument
as a member of the TM 5000 power supply family. Insert a
barrier in the corresponding position of the power module
jack to prevent noncompatible plug-ins from being used in
that compartment. This protects the plug-in if specialized
connections are made to that compartment. Consult the
power module manual for further information. Signal inputs,
outputs and other specialized connections may be made to
the rear interface connectors as shown in the input/output
assignments illustrations. The location and operation of the
rear interface switch is shown in Fig. PS 5010-3.

Maximum allowable voltage on any rear interface pin is 42 V
peak ac or 60 Vdc with respect to chassis (earth) ground.

Functions Available at Right Rear
Interface Connector

Logic Suppiy Scaled Current Out (Contact 28A)

This connector provides a voltage in relationship to the
current supplied by the logic supply. See the specification
section of the PS 5010 manual for the specified voltage.
This output is not ground referenced. Use pin 27A as the
return.

Measurement Reference (Contact 27A)

This connection serves as the return for the logic supply
scaled current out. This connection is not connected to
chassis ground.

+ Remote Sense and Sensing Common (Contacts
23A, 24A and 24B)

These connections function only when using the rear in-
terface output. These sense lines are diode clamped to the
respective outputs to prevent uncontrolled regulator re-
sponse if the sense lines are misconnected. See the heading
Remote Sense in the Operating Instructions of the PS 5010
manual for more information.

+ Output (Contacts 22A and 22B)

These connections are the + logic supply output.

13-24

Common (Contacts 21A and 21B)

These connections provide the retum path for the + log-
ic supply output voitage. They are connected to chassis
ground.

Functions Available at Middle Rear
interface Connector

+ and - Remote Sense and Sensing Common
(Contacts 23A, 23B, 24A and 24B)

These connections function only in the rear interface
mode. The sense lines are diode clamped to the respective
outputs to prevent uncontrolled regulator response if the
sense lines are misconnected. See the heading Remote
Sense in the Operating Instructions of the PS 5010 manual
for more information.

4 Output (Contact 22A)

This is the positive supply output for the rear interface.

- Output (Contact 22B)

This is the negative supply output for the rear interface.

Common (Contacts 21A and 21B)

These are the return connections for the + and - floating
supply outputs.

NOTE
Remote sense must be used with the rear interface floating
supply outputs. Overvoltage damage to delicate loads may
result from operating the PS 5010 with S1600 pushed in
(rear interface output) and the sense lines open.

Functions Available at Left Rear Interface
Connector

This connector does not contain any signals that would
be connected between plug-ins.

Approximate net instrument weight, 6 Ibs.
Maximum power requirement at 120 V, 250 VA.
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RG 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——»=f J— 2B8A Ramp Out
278 ——n} fe——— 27A Ramp Out Ground
268 ——{ j=— 26A Gate Out Ground
Internal Trigger Ground 258 ———— ft—— 25A ‘ Gate Out
Internal Trigger Signal In 248 ————f - 24A
238 —=1 fe——— 23A
Auxiliary Ground 22—} fe——— 22A
218 ———=4 be——— 21A
208 —{ = 20A
198 = bt— 19A
188 ——»f fj=—— 18A
178 ———af fe— 17A
168 ——4  J— 16A
158 ———»—f J=— 15A
148 —=f = 14A
— NOTE
—-J\--— All grounds are chassis grounds.
CAUTION
When a Power Module compartment has been selected for the RG 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-76
Fig. RG 501-1. Connector rear view.
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INTERFACE NOTES

Ramp Out (Contact 28A) and Ramp Out Ground
(Contact 27A)

Contact 28A is connected in parallel (factory wired) with
the front-panel RAMP OUT bnc connector. Ramp polarity is
selected by a front-panel POLARITY switch. When property
calibrated, the ramp baselines start at ground level. The out-
put amplitude is variable (by front-panel RAMP AMPLI-
TUDE control) from 50 mV or less, to at least 10 V (peak to
peak). The output circuit is designed to drive a load resis-
tance of 3000 or greater. Maximum load capacity is 300 pF.
Use contact 27A as a ground return for the Ramp Out
signal.

Gate Out (Contact 25A) and Gate Out Ground
{Contact 26A)

Contact 25A is factory wired in paraliel with the front-
panel GATE OUT bnc connector. Use contact 26A as a
ground return. The Gate Out pulse is coincident with the
Ramp Out signal. The Gate Out pulse is TTL compatible
with the lower level within 100 mV of zero and the upper
level at 3 V, within 0.6 V. The loading circuits should be de-
signed to limit the rise and fall times to 100 ns or less.
Source resistance is 160 Q, within 5%.

144

Internal Trigger In (Contacts 24B and 25B)

When triggering signals are applied to contact 24B, push
the front-panel button labeled INT. This connects contact
248 to the internal triggering circuitry, disconnects the front-
panel triggering EXT IN connector, and deactivates the LINE
triggering feature. Pushing the INT button does not deacti-
vate the AUTO triggering functions. Triggering sensitivity is
at least 200 mV (peak to peak) with a response from dc to
at least 100 kHz. The input impedance is 10 kQ {(minimum)
to 20 kQ (maximum). Maximum safe input voltage is 50 V dc
plus peak ac. Use contact 25B as a ground return.

Ground (Contact 22B)

Use contact 22B as an auxiliary ground return to the
RG 501 chassis.

Approximate net instrument weight, 1.3 ibs.

Maximum power requirement at 120 V, 7.0 watts.
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SC 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ft—— 28A
1. Gateoul - 278 ——=f  Jm——— 27A
268 ——=} fe——— 264 Ext Trigger Input ) 1
258 —— p—— 25A Ext Trigger Ground
248 ———f  fw— 244
238 —=f jw——— 23A
228 ——af Jm— 224
218 ————i—p it 21A,
208 ——=f p=— 20A
198 —— = b 194
188 ———a=i fs— 18A
' { vert input 178 ———»-f  f—— 17A Ext Horizontal Ground )
Vert I'nput Ground 166 —] fo——— 164 Ext Hornzontal input
158 ———={ b———— 154 Ramp Qut
14— f———— 144
— e b—
L t Customer installed wiring reguired.

CAUTION

When a Power Module compartment has been selected for the SC 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key siot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Piug-in in a live Power Module and do not use excessive force when
inserting the piug-in.

2088-77
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Fig. SC 501-1. Connector rear view.
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INTERFACE NOTES

Ramp Out (Contact 15A)

The Ramp Out signal is factory wired (dc coupled) to the
rear interface through contact 15A. The output impedance is
approximately 470 Q@ (R251). When the SC 501 is properly
calibrated and operated in a Y-T mode (internal switch se-
lection), the Ramp Out signal starts at about 0 V and goes
positive to at least + 10 V (open circuit). Absolute amplitude
is load dependent. The Ramp Out duration is dependent on
the sweep rate selected (approximately equal to sweep rate
X 10 divisions). Time between ramps is dependent on
sweep retrace time, sweep hold-off periods, and triggering
frequency. Slope (Volts/second) is adjustable by the sweep
VARIABLE control. x5 Sweep Magnification factor does
not apply to the Ramp Out signal.

For the Y-T mode, contact 15A remains at a quiescent
level of 0V as long as no sweep is generated. When the
internal switch is set to the X-Y position, the quiescent level
on contact 15A shifts to approximately +5V,

+ Gate Out (Contact 27B)

A + Gate Out signal at the junction of R320 (2.2 kQ) and
the collector of Q320 can be user-wired via the center con-
ductor of a coaxial cable to contact 27B. Coaxial-cable
ground can be any convenient location. The + Gate Out
signal is a rectangular puise whose duration is approximate-
ly equal to the crt unblanking interval. Open-circuit output
amplitude swings from approximately +0.2V to +8 V. Ab-
solute amplitude is load dependent.

154

Vert input (Contacts 17B and 16B)

To apply vertical input signalis from the rear interface,
connect the center conductor of a miniature coaxial cable to
the 200 Q resistor (R100) attached to the input bnc connec-
tor. Connect the other end of the coaxial cable with the
center conductor to contact 17B and shield to contact 168
(ground). The addition of coaxial cables to input circuits af-
fects the input impedance.

Ext Trig (Contacts 27A and 26A)

For an Ext Trig signal, connect the center conductor of a
miniature coaxial cable to the EXT TRIG pin jack at the front
panel. Connect the other end of the coaxial cable with the
center conductor to contact 27A and shieid to 26A (ground).
Set the trigger source switch to the EXT position to trigger
the sweep for contact 27A at the rear interface. input resis-
tance is approximately 22 k.

Ext Horiz (Contacts 16A and 17A)

To apply external horizontal signals from the rear inter-
face, connect the center conductor of a miniature coaxial
cable to the EXT HORIZ pin jack at the front pane!. Connect
the other end of the coaxial cable with the center conductor
to contact 16A and shield to contact 17A (ground). Input
resistance is approximately 115 k. Set the internal switch
to the X-Y position.

Approximate net instrument weight, 2.1 Ibs.

Maximum power required at 120 V, 16.5 watts.
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SC 502
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Channel 1 Trigger Out 288 ———»§ '-— 28A
Ground (channel 1 Trigger Out) 278 ——=4 ft——— 274
Triggered Gate Out 268 ——} e——— 26A
Triggered Gate out 258 ——f  Je—— 254
Gate Select In 24B ———nf ——— 24A External Z-Axis In l 1
External Gate In 238 ———» |<-—— 23A Ground (External Z-Axis In) ‘
External Gate In 228 ——»4 fre——— 227
Holdoff Out 218 ——»} fe——— 21A
Holdoff Out 208 ——— fe——— 20A
intensify In 198 ———} fs—— 19A
188 ——— -} fos——— 18A Ramp Out
178 ———d e 17A Ground (Channel 2 Vertical in) l 1
168 ——§ b—— 16A Channel 2 Vertical In ’
1 { Ext Horizontal or Trigger In 158 ———} = 154 Ground (channel 1 Vertical in) | 1
Ground (Ext Horiz or Trigger in) 14— fe—— 144 Channel 1 Vertical In
- "' 1Customer installed wiring required.
CAUTION
When a Power Module compartment has been selected for the SC 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 25 and 26 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-78
Fig. SC 502-1. Connector rear view.
155
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INTERFACE NOTES

External Z-Axis In {(contact 24A)

An external Z-axis input signal can be applied to contact
24A (center coaxial conductor) and 23A {ground) to turn the
crt beam on or off. This is accomplished by connecting a
coaxial cable from the auxiliary Z-axis amplifier solder pads
(see Fig. SC 502-1) to contacts 24A (center conductor) and
23A (ground). A +5 V signal will unblank the crt beam; a
—5 V signal will blank the crt beam. The input resistance is
1 kQ.

Ramp Out (Contact 18A)

interface contact 18A supplies a 0 to 6.4 V positive-going
ramp that is coincident with the sweep. The load connected
to contact 18A must have an input resistance greater than
100 kQ.

Channel 2 Vertical In (Contact 16A)

A vertical input signal can be connected to the input of
the channel 2 vertical amplifier via interface contact 16A. To
do this, it is necessary to disconnect, at the circuit board,
the coaxial cable going from the front-pane! input connector
to the circuit board. Connect the appropriate coaxial cable
(available through your local Tektronix Field Office) from the
channel 2 vertical input circuit board connector to contacts
16A (center coaxial conductor) and 17A (ground). The input
resistance is 1 MQ and the input capacitance is approxi-
mately 87 pF. (Use a sixteen-inch cable, Tektronix Part No.
175-1829-00, with one end modified).

Channel 1 Trigger Out (Contact 28B)

Contact 28B furnishes a portion of the channel 1 vertical
signal that is also supplied to the trigger circuitry. The signal
amplitude is 50 mV/div of crt display amplitude riding a
0 vdc level. The output resistance is approximately 100 Q;
however, it is recommended that any load connected to
contact 28B exceed 10 kQ.

Triggered Gate Out (Contact 26B) and Triggered
Gate Out (Contact 25B)

The signal at contact 26B is a positive-going waveform
while the contact 25B signal is negative-going. Both signals
are coincident with the gate waveform for sweep generator
control. Contacts 26B and 25B signals are designed to drive
a 100 Q side-to-side terminated line with an ECL receiver.
The ECL line driver is run between +5V and ground, and
has its outputs to contacts 26B and 25B protected with
47 Q resistors.

15-6

Gate Select In (Contact 24B)

Grounding contact 24B, through 1kQ or less of resis-
tance, blocks the gate waveform from the trigger generator
and allows an external gate via contacts 23B and 22B to
control the sweep generator.

External Gate In (Contact 23B) and External Gate In
(Contact 22B)

The input signal to contacts 23B and 22B must drive a
100 © side-to-side terminated line with an ECL receiver. The
signal at contact 22B must be a negative-going waveform
while the positive-going signal is applied to contact 23B.
The ECL receiver is run between +5 V and ground.

Holdoff Out (Contact 20B) and Holdoff Out (Contact
21B)

The signal at contact 20B is a positive-going waveform
while contact 21B is negative-going. Both signals are coinci-
dent with the holdoff signal from the sweep generator. Con-
tacts 21B and 20B signals are designed to drive a 100 @
side-to-side terminated line with an ECL receiver. The ECL
line driver is run between +5V and ground, and has its
outputs to contacts 21B and 20B protected with 47 Q
resistors.

Intensify In (Contact 19B)

The input signal to contact 198 must be the equivalent of
an output from an ECL integrated circuit that is run between
+5 V and ground. A negative-going signal on contact 198
increases the display intensity. The input resistance of con-
tact 19B is approximately 1 kQ.

Channel 1 Venrtical in (Contact 14A)

A vertical input signal can be connected to the input of
the channel 1 vertical amplifier via interface contact 14A. To
do this, it is necessary to disconnect, at the circuit board,
the coaxial cable going from the front-panel input connector
to the circuit board. Connect the appropriate coaxial cable
(available through your local Tektronix Field Office) from the
channe! 1 vertical input circuit board connector to contacts
14A (center coaxial conductor) and 15A (ground). Use a six-
teen-inch cable (Tektronix Part No. 175-1829-00 with one
end modified.) The input resistance is 1 MQ and the input
capacitance is approximately 87 pF.

REV OCT 1982
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External Horizontal or Trigger In (Contact 15B)

An external horizontal or external trigger input signal can
be connected to the input of the trigger pickoff circuitry via
interface contact 15B. This is accomplished by disconnect-
ing, at the circuit board, the coaxial cable going from the
front-panel EXT TRIG/AMPL connector to the circuit board.
Connect the appropriate coaxial cable (available through
your local Tektronix Field Office) from the trigger pickoff in-
put circuit board connector to contacts 158 (center coaxial
conductor) and 14B (ground). The input resistance is ap-
proximately 1 MQ and the input capacitance is approximate-
ly 47 pF.

REV OCT 1982
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Ground (External Z-Axis In, Channel 2 Vertical In,
Channel 1 Trigger Out, Channel 1 Vertical in, and
External Horizontal or Trigger In) (Contacts 23A,
17A, 27B, 15A, 14B, respectively)

Contact 27B is electrically tied to the instrument chassis.
Contacts 23A, 17A, 15A, and 148B are floating. Certain con-
tacts are recommended for specific use for connection
convenience.

Approximate net instrument weight, 5.6 Ibs.

Maximum power requirement at 120 V, 24.9 watts.

15-7
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2088-79

Fig. SC 502-2. External Z-Axis input points.
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CAUTION

When a Power Module compartment has been selected for the SC 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 25 and 26 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-80A

SC 503
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
CH 1 Trigger Qut 288 ———= je———— 28A
CH 1 Trigger Ground 278 ———f J=— 27A
Triggered Gate Out 268 ————] ft— 26A Sweep Gate Out
Triggered Gate Out 258 ——f  f—— 254 Ground
Gate Select In 248 ———»] ft—— 24A Z.Axis In
External Gate In 238 ——{ fat—— 23A Z-Axis Ground
External Gate In 208 ——»f f— 22A Erase Function
Holdoff Out 21— jo—nr 21a Reset In
Holdoff Out 20—  J— 20A Light Out
intensify In 198 ——{ J=—n 19A +5V Out (CAUTION)
188 ——{ fa—— 18A Ramp Out
178 ——f j—uo 17A CH 2 Ground
16B ————»4 j=———— 16A CH2In
Trigger In 158 ———{ fe—— 15A CH 1 Ground
Trigger In Ground 14—} = 14A CH1ln
— S—

REV OCT 1982

Fig. SC 503-1. Connector rear view.
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INTERFACE NOTES

CH1 Trigger Out (Contact 28B) and Ground
{Contact 27B)

Analog output is on contact 28B. Source resistance is
less than 50 Q. Sensitivity is typically 50 mV/div, and
bandwidth is typically 4 MHz at the rear interface.

Triggered Gate Out (Contacts 26B and 25B)

These contacts provide an ECL-balanced output operat-
ing between +5 V and ground. A logical high state on con-
tact 26B indicates a holdoff condition, and the sweep
cannot be triggered or gated on. This output is designed to
drive a 100 Q side-to-side terminated line with an ECL line
receiver. The outputs are protected with 47  resistors.

Gate Select In (Contact 24B)

Grounding contact 24B through 1 kQ (or less) selects the
External Gate as the sweep controlling signal. Open circuit
causes normal operation.

External Gate In (Contacts 23B and 22B)

These contacts accept an ECL-balanced input operating
between +5 V and ground. Input resistance is 100 Q (side-
to-side). A transition to a high logical state on contact 23B
causes the sweep to start, run once, and reset, if contact
24B (Gate Select) is grounded. A transition from a high to a
low state will truncate the sweep if it is running. ECL input is
protected with a diode clamp.

Holdoff Out (Contacts 21B and 20B)

These contacts provide an ECL-balanced output operat-
ing between +5 V and ground, designed to drive a 100 Q
side-to-side terminated line with an ECL receiver. The out-
puts are protected with 47 Q resistors. A high logical state
on contact 20B (low level on contact 21B) indicates a
sweep-holdoff period.

intensify In (Contact 19B)

The input signal to contact 19B must be the equivalent of
a single output from an ECL driver operating between +5 V
and ground. input resistance is approximately 1 k2. A logi-
cal low state intensifies the trace. An open circuit defaults to
a logical high state.

15-10

Trigger In (Contact 15B) and Ground (Contact 14B)

Contact 15B is selected when the SOURCE switch on
the front panel is in the INT (interface) position. Input resis-
tance is nominally 50 Q when selected and 25 Q when an-
other source is selected. Input resistance (when selected)
can be user-modified by changing the value of R3041 to
1 MQ. Parallel capacitance is approximately 60 pF. Maxi-
mum input voltage is 2.5.V rms, 40 V peak ac.

Sweep Gate Out (Contact 26A) and Ground
(Contact 25A)

Contact 26A is approximately +5 V level during sweep
time, approximately 0 V otherwise. Source impedance is
1 kQ.

Z-Axis In (Contact 24A) and Ground (Contact 23A)

Analog input is summed with the front-panel INTENSITY
control. When the INTENSITY control is fuily counterclock-
wise, +5 V will turn the crt beam on. When the INTENSITY
control is fully clockwise, —5 V will turn the crt beam off.
Nominal input resistance is 1.5 k.

Erase Function (Contact 22A)

This contact accepts a remote switch closure to ground,
and performs the same function as the ERASE PUSH func-
tion on the front panel; +5 V, open circuit.

Reset In (Contact 21A)

Grounding contact 21A through 1 kQ (or less) causes sin-
gle sweep reset.

Light Out (Contact 20A)

The output is less than +1V through 1kQ when the
READY/TRIG'D light is on, +5 V through high impedance
otherwise. Loading by more than 1 mA when output is in the
high voltage state may cause erroneous READY/TRIG'D
light operation.

+5 V Out (Contact 19A)

REV OCT 1982
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Power supply output. Maximum current capability is
15 mA; may be used with discretion.

Ramp Out (Contact 18A)

This contact is the analog output of positive—going
sweep (ramp), typically 0V to +10 V. Output resistance is
approximately 500 Q@ (not recommended at sweep rates
faster than 1 us/division).

CH 2 Vertical In (Contact 16A) and Ground
(Contact 17A)

Contact 16A is selected as the source for the CH 2 verti-
cal signal when the front-panel CH 2 coupling switch is in
the INT DC position. input resistance is nominally 50 Q; may
be user-modified by changing the value of R2051 to 1 MQ.

REV OCT 1982

Oscilloscopes-Rear Interface Data Book
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Parallel capacitance is approximately 100 pF. Maximum in-
put voltage is 5 V rms, 40 V peak ac. Displayed noise may
exceed 1 mV, peak to peak.

Ch 1 Vertical In (Contact 14A) and Ground
{Contact 15A)

Contact 14A is selected as the source for the CH 1 verti-
cal signal when the front-panel CH 1 coupling switch is in
the INT DC position. Input resistance is nominally 50 Q; may
be user-modified by changing the value of R2031 to 1 MQ.
Parallel capacitance is approximately 100 pF. Maximum in-
put voltage is 5 V rms, 40 V peak ac. Displayed noise may
exceed 1 mV, peak to peak.

Approximate net instrument weight, 5.5 Ibs.

Maximum power requirement at 120 V, 27 watts.

15-11
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SC 504
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Channel 1 trigger 288 ———»] "—- 28A
Ground (Channel 1 trigger Out) 278 ——f J=—— 27A
Triggered Gate Out 268 ———={ e 26A Sweep A Gate Qut
Triggered Gate Out 258 ———f  Je— 25 Ground (A Gate out)
Gate Sefect In 248 ——— fe——— 24A External Z-Axis In
External Gate In 238 —= fe——— 23A Ground (External Z-axis in)
External Gate In 228 ——»-4 b 22A
Holdoff Out 218 ——{ f=— 21A Reset In
Holdoff Out 208 ——] f——— 20A mﬁ Out
Intensify In 198 ———»={ jo——— 19A +5 Vdc. 1 mA max. (CAUTION)
188 ———i=-} js———— 18A Ramp Out
178 ————f e 17A Ground (Channet 2 Vertical In)
168 —=={ fe—  16A Channel 2 Vertical In
interface Trigger In 158 ———4 f——— 15A Ground (Channel 1 Vertical in)
Ground (Interface Trigger In) 14 ———»{ p——— 14A Channel 1 Vertical In
—] e

L

CAUTION

When a Power Module compartment has been selected for the SC 504 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 25 and 26 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

2088-81

Fig. SC 504-1. Connector rear view.
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INTERFACE NOTES

External Z-Axis In (Contact 24A) and Ground
(Contact 23A)

Input resistance is approximately 1.5 kQ. A +5 V signal
will unblank the crt beam (turns it on), and —5 V blanks the
crt beam (tumns it off). The input signal to contact 24A
should be applied through a small coaxial cable, using 23A
as shield ground.

Ramp Out (Contact 18A)

A 0V to +10 V positive-going ramp, coincident with and
having the same time interval as the sweep, is available on
contact 1BA. Load resistance must be greater than 100 kQ.
Output resistance is approximately 500 . Use a small co-
axial cable for this signal.

Channel 1 Trigger Out (Contact 28B) and Ground
(Contact 27B)

Anaiog output is available on contact 28B. The signal
amplitude at the rear interface is at least 50 mV/div of crt
display, referenced to 0 V when driving a 50 Q load. Use a
small coaxial cable for this signal.

Channel 2 Vertical In (Contact 16A) and Ground
(Contact 17A)

Input resistance for contact 16A is approximately 50 Q.
This input signal is selected when the Ch 2 source coupling
switch is in the INT DC position. Maximum input voltage is
SV rms, 40V peak ac. Use a small coaxial cable for this
signal.

Channel 1 Vertical In (Contact 14A) and Ground
(Contact 15A)

Input resistance is approximately 50 Q. This input signal
is selected when the CH 1 source coupling switch is in the
INT DC position. Maximum input voltage is 5V rms, 40V
peak ac. Use a small coaxial cable with contact 15A as
shield ground.

NOTE

XY operation from the rear interface can be performed
by applying signals to CH 1 (Y) and CH 2 (X) contacts
and setting the front-panel selector switch to XY
mode.

15-14

interface Trigger In (Contact 15B) and Ground
(Contact 14B)

A trigger signal can be applied to the internal trigger
pickoff circuit through rear interface contact 15B. Input re-
sistance is 50 Q. Set the triggering SOURCE switch to the
INT position to use the rear interface trigger signal. Use a
small coaxial cable for this signal. When this signal is not
selected, the input impedance is 25 Q.

Trigger Gate Out (Contact 26B) and Trigger Gate
Out (Contact 25B)

The signal on contact 26B is a positive-going waveform,
while the signal on contact 25B is negative-going. Both sig-
nals are coincident with the trigger gate waveform and can
be used for sweep generator control. The signals on the
contacts are designed to drive a 100 Q, side-to-side, termi-
nated line with an ECL receiver. The ECL line driver oper-
ates between +5 V and ground and its outputs, to contacts
258 and 26B, are protected with 47 Q resistors.

Ext Gate Select In (Contact 24B)

Grounding contact 24B through 1 kQ (or less) blocks the
gate waveform from the internal trigger generator and al-
lows an external gate, via contacts 23B and 22B, to contro!
the sweep generator.

Extenal Gate In (Contact 23B) and External Gate In
(Contact 22B)

When applied, the input signal to contacts 23B and 22B
drives a 100 Q terminated line with an ECL receiver. The
signal at contact 22B must be negative-going and the signal
applied to contact 23B must be positive-going. These sig-
nals must be time-coincident with each other. The ECL re-
ceiver operates between +5 V and ground.

Holdoff Out (Contact 20B) and Holdoff Out (Contact
21B)

The signal on contact 20B is positive-going, and the sig-
nal on contact 21B is negative-going. Both signals are time
coincident with the internal holdoff signal from the sweep
generator. These signals are designed to drive a 100 Q,
side-to-side, terminated fine with an ECL receiver. The ECL
line driver operates between +5 V and ground and its out-
puts, to contacts 21B and 20B, are protected with 47 Q
resistors.
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Intensify In (Contact 19B)

An ECL POS input. Input resistance 1.5 k. A low level
signal (<-3.4 V) intensifies the trace. A high level signal
(= +4.0 V) reduces the trace intensity. The internal ECL cir-
cuit operates between +5 V and ground.

Sweep A Gate Out (Contact 26A) and Ground
(Contact 25A)

The output signal is positive (approximately +5 V) during
sweep time, and negative (approximately 0.5 V) otherwise.
The output impedance is 1 kS2.

Reset In (Contact 21A)

Applying an external ground to contact 21A will reset the
sweep generator circuits when it is operating in a single-
sweep mode.

Ready Light Out (Contact 20A)

When the sweep generator is reset by applying an exter-
nal ground to contact 21A, a low-true arming signal is as-
serted on contact 20A. This output can be used at the
user's discretion.

REV B JUN 1981
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+5 V (Contact 19A)

é CAUTION %

Can be used for remote ready light voltage source, or
at user’s discretion. Maximum available current is

15 mA.

When interfacing a system, be certain that this con-
tact is not connected to other rear interface pins
where the application of +5 V dc will damage internal
components.

Approximate net instrument weight, 6.0 Ibs.

Maximum power requirement at 120 V, 26.0 watts.
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CAUTION

Customer installed wiring from SN B010100-B059999. Factory installed wiring from SN B060600-up.
Pins 26A and 25A furnish a Trig Out signal from SN B070751-up.
From SN B010100 to B069999, pins 26A and 25A furnished a square-wave output signal.

The pin assignments shown for sync input in this interface book and the SG 502 instrument manual are 25B
sync in (signal input) and 24B sync in (signal ground). Since these connections are not factory-wired, the
actual pin assignment can be arbitrary. Otherinstructions of this same family, such as puise generators with an
external trigger input, use 25B as ground and 24B as the high input. if it is important to maintain compability
with these instruments, it is suggested that you interchange the assignments for pins 25B and 24B in the
diagram and text notes inthe SG 502. If compatibility is not important, the assignments shown are satisfactory.

When a Power Module compartment has been selected for the SG 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

SG 502
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
28B f=— 28A Sine Wave Out } !
278 ——»f o 27A Sine wave Gnd }
268 ———} fe——— 26A  Trigger Gnd )2 /Square Wave Out Gnd \3
258 ——{ pat-——— 25A Trigger Out; ( Square Wave Out
Sync in (Optional See Notes)* 248 ———=} fte———— 244
Sync Gnd (Optional See Notes)? 238 ——»4 e 23A
228 —={ = 22A
21 — = j=— 21A
208 —=f |f=— 20A
198 —f§ f=—" 19A
188 ——{ J=— 18A
178 e ft—— 172
168 ——{ ft— 16A
158 ——f |fe—— 152
148 ———>—] f——— 14A
—_—]

2088-82
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INTERFACE NOTES

Introduction

For external use, via the interface board connectors of
this instrument, you will find a duplication of the sine wave
(as available on the front panel) and a special signal for trig-
gering purposes taken from the oscillator amplifier of this
unit. User wiring can also supply an extra sync input for
controlling the oscillator frequency.

Detail Circuit Considerations

The operator planning to use the interface connections
should understand how this instrument operates. The sine
wave signal available at the interface board is a duplicate of
that same signal from the bnc connector on the front panel.
A piece of coaxial cable is hard wired at the factory from the
back side of the bnc connector to the interface connections
in the rear. This may not be evident at first from some of the
early manual schematics. These schematics did not show
an actual connection between the sine wave bnc connector
and the leads that went to the interface connections; how-
ever, the hard wiring is there.

In the case of the SG 502, there is also a signal taken
from the oscillator to the interface board, which can be used
for triggering purposes. This signal is not available on the
front panel.

These connections are shown in the rear interface as-
signments illustration.

Since it might be desirable for the user to insert a control-
ling sine wave signal at the rear interface rather than
through the front panel connector, the following suggestion
is offered. A piece of coaxial cable of appropriate impedance
(dependent upon the source of the signai) can be connected
to the input circuitry of C10-R10 as shown in Fig. SG 502-1.
This coaxial cable should then be fed through the access
hole in the shielding surrounding the output circuitry back to
the two most convenient connections (i.e., contacts 24B &
258) at the interface. These two interconnecting points are
provided with through-hole-plated soider pads, and it's quite
easy to make signal connection to 258 and ground connec-
tion to 24B from the opposite side of the board as shown in
the illustration. See Note 4 on the rear interface assign-
ments illustration.

164

Sine Wave Out (Contact 28A) and Sine Wave Gnd
(Contact 27A)

Between these two points, there is a 600  impedance
regardiess of the Step Attenuation used (as seiected on the
front panel). Considerations as to the loading of this source
of signal are pointed out in section 1 of the Instruction man-
ual. It should be remembered that the interface load will be
in paraliel with whatever.load is present on the front-panel
bnc connector.

Trig Gnd (Contact 26A) and Trig Out (Contact
25A)-SN B070751

This is a fairly low impedance source of signai of approxi-
mately 1 kQ. Loads less than approximately 600 2 may re-
quire an emitter-follower buffer circuit.

Square Wave Out Gnd (Contact 26A) and Square
Wave Out (Contact 25A)-SN B010100-B069999

A 600 @ impedance exists between these two points.
Loading considerations for this signal source are pointed
out in section 1 of the Instruction Manual. It should be re-
membered that the interface load will be in parallel with any
load presented to the front-panel bnc connector.

Sync In (Contact 25B) and Sync Ground (Contact
24B)

(See Note 4 on the rear interface assignments illustra-
tion.) A high impedance exists between these two points. If
the impedance of the signal source matches the coaxial ca-
ble installed here, terminate this line at the C10/R10 end for
signal purity. There is adequate room to install your termi-
nating resistor between the input end of C10 and the ground
mounting point for the shield plate pointed out in Fig.
S§G 502-1. For the signal voltage requirements here, see
section 1 of the Instruction Manual.

Approximate net instrument weight, 2.0 Ibs.

Maximum power requirement, 5.5 watts.
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Fig. SG 502-2. Board connection points.
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inserting the plug-in.

CAUTION

When a Power Module compartment has been selected for the SG 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Piug-in in a live Power Module and do not use excessive force when

S$G 503
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
GND for Sine Out 288 fot————— 28A Sine Out
Decimal XXX(10 =) 278 ———={ ft—— 27A Gnd for Sine Out
Decimal X.XX (109 268 ———=={ f——— 26A Gnd (BCD and Decimal Outputs)
Reserved for Custom 258 — e 25A LSD. BCD. (3D) (8)
Modification 719X (FM)
24B ——f  f—— 24A MSD. BCD, (1A) (1)
Decimal XX.X (101) 238 ———={ foe—— 23A MSD., BCD, (1B)(2)
Gnd for Remote Amplitude 22B ——» je—— 22A MSD, BCD, (1C) (4)
Remote Amplitude Input 218 ——ff Jw—— 21A MSD. BCD, (1D) (8)
208 ———=f e —— 20A MD, BCD, (2A) (1)
198 ——={ f=—— 19A MD, BCD, (2B) (2)
188 —— ] je— 18A MD, BCD, (2C) {4)
17B —— =] Je— 174 MD, BCD. (2D) (8)
168 ———»4 j——— 16A LSD, BCD, {3A) (1)
158 ——} fo—— 154 LSD, BCD, (3B) (2)
148 —f = 14A LSD. BCD. (3C) (4)
—f NOTE

Pin 26A is the only rear connector pin that
is factory wired to internal circuitry. All oth-
er inputs and outputs through the rear inter-
face require customer wiring.

2088-84

REV OCT 1982

Fig. SG 503-1. Connector rear view.
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INTERFACE NOTES

Introduction

Contact 26A is the only rear connector pin (from 14
through 28) that is factory wired to internal circuitry. All oth-
er inputs and outputs through the rear interface must be
user wired when it is desired to interface the SG 503 in a
specialized Option 02 Power Module system.

SINE OUT (Contact 28A) and GND for SINE OUT
(Contacts 27A and 28B)

NOTE

Flatness specifications for the SG 503 are invalid
when the output signal has been transferred from the
front panel to the rear interface, because the insertion
loss between the output and the 50  load will be dif-
ferent from that of the precision coaxial cable
(Tektronix Part No. 012-0482-00) provided with the
instrument.

To transfer the output signal from the front panel to the
rear interface, perform the following steps.

1. Remove the short blue cable (with ferrite bead) be-
tween the bnc output connector and the Attenuator-
Output Buffer Circuit Board (located on the B side of
the instrument). When this short blue cable is re-
moved, be certain that it is stored in a known location
and not misplaced or lost. This cable is mandatory for
repairing or recalibrating the instrument.

2. Locate the four holes near contacts 27 and 28 on the
B side of the Main Circuit Board. Install a pin connec-
tor socket (Tektronix Part 136-0252-01) in the center
hole labeled SINE OUT, and solder it in place from the
A side of the board so that connection is made to
contact 28A. Install a 3-prong, coaxial-cable recepta-
cle (Tektronix Part No. 131-1003-00) in the remaining
three holes and solder it in place from the A side of
the board so that ground connections are made to
contacts 27A and 28B.

3. Install a 9.4 inch, miniature coaxial cable (blue), with
connectors on each end (Tektronix Part No. 175-
1554-00), from the output connector on the
Attenuator-Output Buffer Circuit Board to the newly
installed receptacle for SINE OUT. Dress the blue co-
axial cable underneath the lower rear corner of the
Attenuator-Output Buffer Circuit Board. Be certain
that the center conductor of the blue coaxial cable
mates with the center socket pins at each end.

16-8

4. Place a tag to the left of the OUTPUT connector on
the front panel, labeled: OUTPUT AT REAR CON-
NECTOR CONTACT 28A.

NOTE

To prevent ground loop currents, GND for SINE OUT
(contacts 27A and 28B) should not be tied to any oth-
er grounds at the rear interface.

REMOTE Amplitude Controls (Contacts 21B and
22B)

To transfer the OUTPUT AMPLITUDE control from the
front panel to the rear interface, perform the following steps:

1. On the A side of the Main Circuit board, immediately
behind the front panel, locate the unused holes
labeled REMOTE. Install a pin connector socket
(Tektronix Part No. 136-0252-01) in the center hole,
and a 3-prong, coaxial-cable receptacle (Tektronix
Part No. 131-1003-00) in the remaining holes, and sol-
der in place from the B side of the instrument.

2. Locate the unused holes labeled REMOTE near rear
connector pins 21 and 22 (A side, Main Circuit Board).
Install a pin connector socket (Tektronix Part No.
136-0252-01) in the center hole, and a 3-prong, co-
axial-cable receptacle (Tektronix Part No. 131-1003-
00) in the remaining three holes, and solder in piace
from the B side of the instrument. Be certain that the
center pin socket is connected to pin 21B and that the
3-prong receptacle is providing a ground connection
to contact 22B.

3. On the B side of the Main Circuit Board, locate W260
(Terminal Link). This link looks like a solid white dum-
my resistor and is located immediately behind the
front panel. Unsoider both ends of W260 and, without
bending the leads, move it horizontally to the two un-
used holes about one-fourth inch closer to the front
panel. Resolder W260 (from the B side) into the new
holes.

4. On the B side of the Main Circuit board add (solder) a
51 kQ, 1/4 W, 5% resistor (Tektronix Part No. 315-
0513-00) between the circuit board run connected to
contact 21B and the unused hole labeled GND.

5. Install a 12.4 inch miniature coaxial cable (white), with
connectors on each end (Tektronix Part No. 175-

REV OCT 1982
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1555-00), between the two newly installed REMOTE
receptacles, making sure that the center conductor
mates with the center pin sockets at each end. Dress
the white coaxial cable between the Coil Circuit Board
and the bottom side rail. Do not dress the white co-
axial cable along the top side rail. In some instru-
ments, this operation may require loosening screws
for the Main Circuit Board and side mount bracket
(used as a heat sink); if so, remember to retighten all
loosened screws.

6. Check with an ohmmeter to verify that a complete
circuit (zero resistance) exists between contact 21B
and pin 4 of P230. Plug P230 is the fiat biue piug
attached to the Attenuator-Output Buffer Circuit
Board on the B side of the instrument. Pin 4 is con-
nected to a yellow coded wire. Refer to schematic
number 1 in the SG 503 Instruction Manual.

7. Place a tag above the OUTPUT AMPLITUDE control
on the front panel, labeled: OUTPUT AMPLITUDE
REMOTE CONTROLLED AT REAR CONNECTOR
CONTACT 21B.

NOTE

A dc voltage of approximately —1 V to — 11 V applied
to contact 21B (after modification) will control the out-
put ampilitude over the range from 0.5V to 65V
(peak to peak). GND for REMOTE (contact 22B)
should not be tied to any other ground at the rear
interface.

BCD Outputs (Contacts 14A through 26A)

The SG 503 can be user wired to provide this type of
output data to the rear interface. Each decimal digit dis-
played on the front panel has its own 4-bit bcd data avail-
able from the counters in the form of unused holes (soider
pads) on the A side of the Main Circuit Board (between the
upper two rows of IC’s). Each set of four holes are labeled
1A through 1D for the most significant digit (msd), 2A

REV OCT 1982
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through 2D for the middle digit (md), and 3A through 3D for
the least significant digit (Isd). The rear connector pins (14A
through 25A) are also iabeled in a one-to-one correspon-
dence with 1A through 3D. it is only necessary to use flat
ribbon-wire cable (Tektronix Part No. 175-0827-00) of the
proper length to interconnect the counter bcd outputs to the
proper solder pads (holes) for the rear connector pins. Sol-
der all connections from the B side of the instrument.

The bcd output data uses positive logic and is TTL com-
patible. The 4-bit data lines have a fanout of 8. External
decoding circuitry depends on the desired application. Con-
tact 26A provides an internal ground for the bcd output
data.

Decimal Data Output (Contacts 27B, 26B, and 23B)

To transfer Decimal Data to the rear interface, perform
the following steps.

1. On the A side of the Main Circuit Board, just below
U480, locate three unused holes (solder pads) labeled
107,10, and 10°.

2. Use flat ribbon-wire cable (Tektronix Part No. 175-
0827-00) to interconnect these pads in a one-to-one
correspondence with rear connector solder pads
labeled 10~", 10", and 10° (Just to the left of CR680
and close to rear connector contacts 25 and 26). Sol-
der the wire connections on the B side of the Main
Circuit Board.

Each Decimal Data line will drive only one TTL gate with-
out external buffering. A Decimal Data line goes to an ac-
tive-high state when the corresponding front-panel decimal
point is turned on by the auto-ranging circuitry.

Approximate net instrument weight, 2.0 Ibs.

Maximum power requirement, 21.0 watts.

16-9

Scans by ARTEK MEDIA =>




Sine-Wave Generators-Rear Interface Data Book
SG 503

NOTES

16-10 REV OCT 1982

Scans by ARTEK MEDIA =>




Sine-Wave Generators-Rear Interface Data Book

SG 504
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Frequency Monitor Output Ground 288 = 28A Frequency Monitor Output
278 ——=f  j—0 27A Frequency Monitor Output Ground
268 ———»=f  Jw— 26A
FM Input Ground 258 ——§  Jee——— 25A
FM Input 248 —— | e 24A
238 ——f  f——n 23A
Remote Amplitude Control Ground 22 ———af f=— 22A
Remote Amplitude Control 218 ———={ fe——— 21A
208 ——» fe—— 20A
198 ——»{ fe——— 19A
18B —D—{ et 18A
178 ———pf bt 17A
16B ———f j=—— 16A
158 ———sf  fe—— 15A
148 —=4 = 14A
_.-l |-‘__—
CAUTION
When a Power Module compartment has been selected for the SG 504 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-85
Fig. SG 504-1. Connector rear view.
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INTERFACE NOTES

Frequency Monitor Output (Contact 28A)

To use this feature, through the rear interface connector,
remove the coaxial plug from the rear of the FREQUENCY
MONITOR QUT connector by puliing. Re-connect the free
end of the cable to the connector marked Freq Mon as
shown on the Adjustment Location lliustration of Fig.
SG 504-1.

FM Input (Contact 24B)

To use this feature, remove the coaxial plug from the rear
of the FM INPUT connector by pulling. Re-connect the free
end of the cable to the connector marked Ext Fm as shown
on the Adjustment Location lllustration of Fig. SG 504-1.

Remote Amplitude Control (Contact 21B)

This feature allows external amplitude control of the out-
put signal through the rear interface connector. To use this

16-12

feature, remove the upper end of the jumper marked W265
from the circuit board, located as shown on the Adjustment
Location llustration of Fig. SG 504-1. Connect a wire from
the vacant hole on the circuit board to the top hole of the
double hole pair marked Remote on the rear of the circuit
board. Finally, install a 51 kQ, 1/4 W, 5% resistor from the
bottom hole of the pair to the hole below the word Remote.

The voltage range at contact 21B for full amplitude con-
trol of the output signal is —~1 V to —11 V maximum. While
—1 V provides minimum output amplitude, — 11 V provides
maximum output amplitude. Do not exceed —11 V.

Approximate net instrument weight, 2.6 Ibs.

Maximum power requirement at 120 V, 12 watts.
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Fig. SG 504-2. Board and oscillator connection locations.
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$G 505
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
Sync Ground 288 — f— 2BA
Sync Qutput 27 ——=4 pott—— 27A
268 —— =4 J=— 26A Butffered Main Output ‘Ground
258 — s  fe— 254 Buffered Main Output
24B ——f Je—— 24A
238 ———a~} fe——— 23A
2B ——— = Je— 22A
218 ———— =} fot——— 21A
208 —{ |=— 20A
198 ——>§ J=—o 19A
188 —— = fJ=— 18A
178 ——f  fu— 172
168 ————af Ju— 16A
158 ——f  fea—— 154
14B ——{ = 14A
—_—
CAUTION
When a Power Module compartment has been selected for the SG 505 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214~1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-87
Fig. SG 505-1. Connector rear view.
16-15
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INTERFACE NOTES

Introduction

The Sync Output (contact 27B) and Sync Ground (con-
tact 28B), and the Buffered Main Output (contact 25A) and
Buffered Main Output Ground (contact 26A) are the only
SG 505 functions available at the rear-interface contacts.
These contacts are factory wired.

Sync Output (Contact 27B) and Sync Ground
(Contact 28B)

This signal is identical to the signal available at the front-
panel SYNC OUT connector. The frequency for both the
front-panel and rear interface sync signals is the same fre-
quency selected by the FREQUENCY Hz dial for the main
output signal. Amplitude of the rear interface sync signal is
~200 mV and the output impedance is ~50, always
chassis-ground referenced.

16-16

Buffered Main Output (Contact 25A) and Buffered
Main Output Ground (Contact 26A)

These contacts provide a unity gain buffered version of
the front-panel main output signal; output impedance is
=600 Q. To prevent front-panel OUTPUT signal distortion,
the rear interface load impedance must be =1 kQ. This out-
put is useful as an ac signal level reference for gain mea-
surements. THD is typically <0.03%.

To prevent possible instrument damage, do not float
the rear interface output in excess of +30 V peak.

Approximate net instrument weight, 2.49 Ibs.

Maximum power requirement at 120 V, 6 watts.
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*Start Count

*Counter Mode

‘Phase lock Logic (Gnd)
*CW Mode Logic

“Sweep Generator ldentify

inserting the plug-in.

228 ——

218 ——{
208 —
198 —{
188 ———=
178 ———]
168 ——4
158 ———{
148 —»{

—

21A

20A

19A

18A

17A

16A

15A

14A

l.‘__
T
P
f——
e———
e
fe—— 224
T
f———
b
P
bt——
b
e

L\

Only those pins marked with an asterisk () are factory wired.

CAUTION

NOTE

External Control Gnd
AM External Input

FM External Input

Negative Gate®

When a Power Module compartment has been selected for the SW 503 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when

2088-88

SW 503
ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION
Vertical Gnd 288 ———{ 28A Vertical Qut
Horizontal Gnd 278 ——»=§ 27A Horizontal Out

268 ——1 26A

258 ———4 25A Trigger Gnd

24B ———»-} 24A Trigger Ext

238 ——{ 23A

REV OCT 1982

Fig. SW 503-1. Connector rear view.
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INTERFACE NOTES

Dot Marker Interface

Contacts 14B through 18B and 18A are factory wired to
interface with the DC 502 Option 07. The dot marker
scheme utilizes six interconnecting lines between the
sweeper and counter. All lines use standard TTL (0 and
+5 V) voltages. Four of the lines (14B, 15B, 16B and 17B)
are control lines to preset counter functions and identify that
the counter and sweeper are plugged into the power mod-
ule. The remaining two lines (18B and 18A) trigger the
counter to start count and signal the end of count. (See Fig.
SW 503-1)

Other counters could be modified by the user to work
with the dot marker scheme. Only two of the lines are re-
quired, the start count (18B) to trigger the counter, and the
negative gate (18A) from the counter to resume the sweep.
In addition, contact 16B would have to be grounded on the
sweep generator.

Vert Output (Y) (Contact 28A)

The vertical output signal can be applied to contact 28A
by connecting a jumper wire from the front-panel VERT con-
nector. Vertical output voltage will vary depending upon the
type of detector used, but will typically be less than +5 V.

Horiz Out (X) (Contact 27A)

The horizontal output signal can be applied to contact
27A by connecting a jumper wire from the front-panel
HORIZ connector. Output voltage will be 500 mV
(50 mV/DIV). If desired, an output voitage of 10 V is avail-
able from the same point by lifting one end of the 1 kQ resis-
tor connected to the front-panel HORIZ output connector.

174

Trig (EXT) Input (Contact 24A)

The external trigger can be enabled from the rear inter-
face by connecting a jumper wire from the front-panel TRIG
jack to contact 24A. A positive-going pulse of +4V to
+10 V is required to remotely trigger the instrument.

AM (EXT) Input (Contact 21A)

The external AM input can be enabled from the rear inter-
face by connecting a jumper wire from the front-panel AMPL
jack to contact 21A. The identical functions will be available
through the rear interface as through the front-panel
connections.

FM (EXT) (Contact 20A)

The external FM input can be enabled from the rear inter-
face by connecting a jumper wire from the front-panel FREQ
jack to contact 20A. The identical functions will be available
through the rear interface as through the front-panel
connections.

Ground (For Vert, Horiz, Trig, AM, and FM)
(Contacts 28B, 27B, 25A, and 22A, respectively)

Eyeiets are provided for gnd connections adjacent to all
rear interface connectors. The contacts (22A, 25A, 27B, and
28B) should be tied to contact 16B if they are to be used.

Approximate net instrument weight, 3.3 ibs.

Maximum power requirement at 120 V, 11.0 watts.
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SW 503
Start End of
Count count
e e Counter Gate ——————’l
time
+5
Start [’ LI
Count 188 0 o 7 In
Neg Gate 18A +5 P ———————
1
thase 168 +5 —4 Inmernal Ground forces associated counter to 100 khz resolution.
ock
Logic
(GND) o -4
CW Mode 158 +5 == Dot Marker Function
Logic
0 -4 Normal Counter Functions
Sweep 148 +5 T
Generator
identify
0 -1 Grounded internally to identify sweeper is plugged in.
Counter 17B +5 —4+ No Counter installed in Power Module.
Mode
0 -+ Counter connected in Power Module.
2088-89
Fig. SW 503-2. Rear interface waveforms.
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TG 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
' ( Ground (Trigger Out) 288 ——f j— 28A Marker Out I 1
Trigger Out 278 ———mf |.<_ 27A Common (Marker Out) ‘
Data Good 268 ———=] f——— 26A Ground Buffered Int Clock Output 1
Common (External Clock input) 258 —4 fe——— 25A Buffered Internal Clock Output
2External Clock Input 248 ———»} fe——  24A BCD (1) Output
238 ———a={ fe———— 23A BCD (2) Output
LSD
Common (Data Good) 228 —=} e 22A BCD (4) Output
218 ————»f fu— 21A BCD (8) Qutput
208 —»} j— 20A BCD (1) Output
198 ——] f+——— 10A BCD (2) Output
MSD
188 ———»-§ }-4-———— 18A BCD (4) Output
178 ———} o 17A BCD (8) Output
168 —>{ j—— 16A Fast-Slow Indicator Control Line
158 ———»f  j—— 15A
14B ——»f = 14A
—iend L‘-———-—
1Customer instalied wiring required. ___\IL___
2Depending upon clock rate, some custom-
er rewiring may be required.
CAUTION
When a Power Module compartment has been selected for the TG 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 23 and 24 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
LSD—Least significant digit;, MSD — Most significant digit.
2088-90
Fig. TG 501-1. Connector rear view.
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INTERFACE NOTES

Marker Out (Contact 28A)

Marker output pulses (5 s to 2 ns) can be supplied to
contact 28A by disconnecting the coaxial cable going to the
MARKER OUT front-panel connector. Connect the cable to
the connector at the rear of the plug-in that is connected to
contact 28A, coiling the excessive cable length so that the
coiled loop is near the rear of the TG 501. The output of
contact 28A must be terminated into 50 Q@ to maintain the
waveshape of the time markers.

NOTE

The quality of the output signal may not meet specifi-
cations due to variables introduced by using the rear
interface.

Buffered Internal Clock Output (Contact 25A)

Interface contact 25A supplies the internal 1 MHz clock
pulses of the TG 501 for external use. To connect the inter-
nal 1 MHz clock pulses via a buffer to contact 25A, jumper
J2 (see Fig. TG 501-1) must be installed. This output will
drive at least 2 TTL loads (8 mA).

BCD Outputs (LSD - 8,4, 2, 1; and MSD - 8, 4, 2, 1
Code)

Contacts 24A, 23A, 22A, 21A, 20A, 19A, 18A, and 17A
provide bcd data directly to the power module interface.
Each digit of the error count is transmitted in a serial-by-digit
method. The binary levels for each digit use positive-true
logic (HI=1, LO=0). Each output data line is capable of
driving two TTL loads (3.2 mA). Caution must be exercised
in connecting external ioads to the bcd data lines, since they
are neither buffered nor protected.

Fast-Siow Indicator Control Line (Contact 16A)

The output level on rear contact 16A is high (approxi-
mately 5 V) when the Slow indicator is lit and is low (ap-
proximately O V) when the FAST indicator is lit. This output
line will drive two TTL loads (3.2 mA). Caution must be exer-
cised in connecting external loads to this line, since it is
neither buffered nor protected.

Trigger Out (Contact 27B)

frigger output pulses can be supplied to contact 278 by
disconnecting, at the circuit board, the coaxial cable going
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from the circuit board to the + TRIGGER OUT front-panei
connector. Connect another 50 © coaxial cable (having char-
acteristics similar to RG174U) from the circuit board trigger
output and shield solder pads (from which the coaxial cable
was just removed to contacts 27B (center conductor) and
28B (shield). The output of contact 27B must be terminated
into 50 © to maintain the waveshape of the trigger pulses.

Data Good (Contact 26B)

A positive-true pulse is transmitted directly to rear con-
tact 268 at each updating of the counters. The Data Good
pulse goes high and stays high for approximately 8 ms
coinciding with the LED display time. This output will drive at
least two TTL loads (3.2 mA). Caution must be exercised in
connecting external ioads to this line since it is neither
buffered nor protected.

External Clock Input (Contact 24B)

A 1 MHz, 5 MHz, or 10 MHz external clock can be sub-
stituted for the internal clock. Interface contact 24B is used
for the external clock input with the associated ground on
contact 25B.

To use an external 5 or 10 MHz clock, U50 (see Instruc-
tion Manual diagrams) must be installed on the back of the
Main Circuit Board (see Fig. TG 501-1) and the necessary
jumpers added (see Fig. TG 501-1 and Table TG 501-1) to
divide down the input to meet the 1 MHz internal require-
ment. For a 1 MHz external clock, U50 is not required, but
jumpers must be added.

Standard clock. Remove U100 and disconnect pin 3 of
U350 (see Instruction Manual diagrams) before using the
external clock. To disconnect pin 3, remove U350 and bend
pin 3 out. Then insert U350 back into its socket.

Option 01 clock. Remove jumper J3 (see Fig. TG 501-1)
if using a 5 MHz or 10 MHz external clock. If a 1 MHz exter-
nal clock is to be used, remove jumpers J3, J4, and J7, refer
to Fig. TG 501-1.

If the external clock source is a TTL output, remove R52
(see Instruction Manual diagrams).
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TG 501
Table TG 501-1
External Clock Install Jumper(s) Remarks
Frequency (See Fig. TG 501-1 for Location)
1 MHz J1 and J5
5 MHz J1, 44, and J7 Install US0
10 MHz J1, J4, and J6 Install US0
Ground (Marker Out, Buffered Internal Clock Approximate net instrument weight, 2.0 Ibs.
Output, Trigger Out, External Clock Input, and Data
Good) Maximum power requirement at 120 V, 29.5 watts.

Contacts 27A, 26A, 28B, 25B, and 22B are electrically
tied to the instrument chassis. Certain contacts are recom-
mended for specific use for connection convenience.

R52 LOCATION (ON
OTHER SIDE OF

U100 LOCATION
(ON OTHER SIDE OF BOARD)
CIRCUIT BOARD) JUMPER LOCATIONS FOR:

J7,J6,J5,J4, AND J3 JUMPER 41

U50 LOCATION JUMPER J2

Sy

Fig. TG 501-1. Board connection locations.
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TR 501
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——=f f=— 28A
2786 —»§ f——— 27A
268 — =4  J=— 26A
258 ———§ fe—— 25A
24B ——>f f— 24
238 ——f  fa— 23A
228 ——»{ |f——n 22A
218 ——f f=— 21A
208 ——=f |}=— 204
198 —{ J=— 194
188 ——f f=— 18A
178 ——] be———— 17A
168 ——{ f=— 16A
15B —————§ f—— 15A
Track Generator Identity 148 ——f = 14A
(optional)
—f
__\I\__
CAUTION
When a Power Module compartment has been selected for the TR 501 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in a key slot be-
tween contact 17 and 18 on the Power Module.
Do not insert any TM 500 Series plug-in a live Power Module and do not use excessive force when insert-
ing the plug-in.
2088-92
Fig. TR 501-1. Connector rear view.
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TR 501
INTERFACE NOTES
Track Generator Identify (14B) Approximate net instrument weight, 7.1 Ibs.
This connection is grounded. Use it to identify that a Maximum power requirement at 120 V, 11.0 watts.

TR 501 is in the particular compartment.
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TR 502
ASSIGNMENTS ASSIGNMENTS
FUNCTION CONTACTS CONTACTS FUNCTION
288 ——=f J=— 28A
278 ——=f  J—— 27A
268 ———=f  fJee— 26A
258 ——f  fee—— 25A
24B ——»f  fow—— 244
238 ———»{ fe—— 23A
228 —»  f——n 22A
218 ——=f |f=— 21A
208 —{ f=——" 20A
198 ——{ j=—u 19A
Start Count 188 ——— }e——— 18A -Gate
Counter Mode 178 ——af  fa—— 17A
Phase Lock Logic 168 ——={ be—— 16A
Non-Sweep Logic 158 ——{ f—— 15A
Tracking Generator Identify 148 ——{ J=—— 14A
—_— e
__\I\_
CAUTION
When a Power Module compartment has been selected for the TG 502 and wired for a specialized inter-
face system, a plastic barrier (Tektronix Part Number 214-1593-02) should be installed in the key slot
between contacts 17 and 18 on the Power Module.
Do not insert any TM 500 Series Plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
2088-93
Fig. TR 502-1. Connector rear view.
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INTERFACE NOTES

Introduction

The rear interface connections on the TR 502 are de-
signed for use with a TM 500-Series Option 07 Power Mod-
ule and DC 502 Option 07 Counter, or other counters with
Option 07 availble.

The TR 502 Tracking Generator is a 100 kHz to 1.8 GHz
swept signal source used in conjunction with a spectrum
analyzer. When used with a compatible counter, the center
frequency of the sweep may be counted.

Tracking Generator Identify (Contact 14B)

This contact is grounded. In the system, it identifies the
TR 502 to the counter.

Counter Mode (Contact 17B)

This connection is a TTL input. A low at this connection
identifies a counter compatible with the sweep stop scheme
of frequency measurement.

Non-sweep Logic (Contact 15B)

This TTL signal originates in the spectrum analyzer. A
low at this connection indicates that the analyzer is in a non-
sweep mode and for the counter to count continuously. A

19-6

high at this connection identifies the sweep stop mode of
counting. The counter will count on command.

Start Count (Contact 18B)

This signal is a TTL output from the TR 502. A 1 s pulse
on this line telis the counter to count the signal at its front
panel.

— Gate (Contact 18A)

After the compatible counter receives the start count
pulse, the counter responds with a TTL compatible low on
this line. This puise lasts for the duration of the count. The
TR 502 holds the sweep at center while the count is made.
When the count is completed, this connection returns to the
high state and the frequency sweep continues.

Phase Lock Logic (Contact 16B)

A low on this TTL line, originating in the spectrum analyz-
er, indicates that the local oscillator in the TR 502 is not
phase locked. Frequency is read within 100 kHz. When this
line is high, the local oscillator in the TR 502 is phase locked
to the local oscillator in the spectrum analyzer. Counts are
now accurate within 10 Hz.

Approximate net instrument weight, 7.3 Ibs.

Maximum power requirement at 120 V, 10.0 watts.
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MI 5010/MX 5010

ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION

288 — > Je=—— 28A
278 ——f fo——— 274
268 ~——=4
258 ——=}
248 —
238 ——]

26A
25A

24A

23A

28 —»1 22A

218 ———=4

21A

19A

198 —==4

188 ———m{ 18A

17A

178 — 1
168 ———»4 16A
158 ———] 15A
148 ——»f

_._h‘

—L

14A

h———
S—
fr——
o
W
b
208 —=f f=—— 20A
s —————
s———
—
-
b————
A
b

CAUTION
Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.
NOTE

Approximate net instrument weight, Ml 5010-2.75 ibs; MX 5010-2.25 Ibs.
Maximum power requirements at 120 V, Ml 5010-82 VA.

2088-109

Fig. Ml 5010/MX 5010-1. Connector rear view.
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S1 5010

ASSIGNMENTS ASSIGNMENTS

FUNCTION CONTACTS CONTACTS FUNCTION

288 —=f  fj— 28A
278 ——»4 }a—on0 27A
268 ———==§ e 264
258 ———m{  fm— 254
24B ————»~{ fe——— 24A
238 ———»={ fr—— 23A
228 ———a=f  f—— 22A
218 ——=| fr——— 21A
208 —{ j=—r 20A
198 — = J=— 19A
188 ——»={ J=— 18A
178 ——»f J=— 177
168 ————»1 j=— 16A
158 ———f  j=——o 15A
148 — fr———— 14A

—_— b
____J\___

CAUTION

Do not insert any TM 5000 Series plug-in in a live Power Module and do not use excessive force when
inserting the plug-in.

NOTE

Approximate net instrument weight, 3.25 Ibs.
Maximum power requirement at 120 V, 43 VA,

2088-110

Fig. St 5010-1. Connector rear view.
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