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SECTION 1

INTRODUCTION
The TEKTRONIX TM 500 line of modular instrumentation offers α
new approach to electronic tests and measurements . In the past,
mono lithic signal sources such as function generators, sine-wave
oscillators, pulse generators, ramp generators, and do power
supplies were often interconnected to DMMs, digital counters, and
oscilloscopes for accurate electrical set-ups or measurements of
frequency, period, pulse width , rise and fall times, ac-dc currents,
and voltages . The front panel interconnections between these
monolithic instruments can often become α confusing maze of wires
and cables that obscures one's view of displays and interferes with
cdnvenient operation of front panel controls .

The promise of α better way is here today in the rear interconnecting
interface system of TM 500 modular instrumentation . No one except
TEKTRONIX offers such an easy-to- interconnect-and-use system.

In almost all TM 500 plug-in instruments, α duplication of front panel
input and output connections appears on the plug-ins' rear edge
circuit board connector . Since each plug-in connector is located
inside the power mainframe on α common rear interface circuit board,
plug-ins can be interfaced to "talk to" one another by way of inter-
connecting wires and cables easi ly installed by the user . SEE
FIGURE 1-1 . The number of poss ible interfacing schemes is only
limited by the imagination . For example, the DM 502 DMM rear input
terminal s can be interconnected to an a longside PS 503Α power
supply for accurately setting power supply voltages . The DMM is not
permanent ly connected to the power supply because α spec ial
ΙΝΤ-ΕΧΤ front panel switch can be pressed ; thereby ret urning the
DMM to external full function capability . The operation o f external
circuits under test can now be measured by the use of standard probes
or external wire connections . Another similar example could include
interfacing t he DC 505Α universal counter-timer 's do trigger level
output to the DMM for sett ing up the counter 's channel Α and Β LEVEL
controls . Accurate time measurements can now be made by setting the
LEVEL control to DMM-displayed do vol tages representing 10 to 90%
amplitude points for rise times and 50% amplitude points for pulse
widths . The list can go on and on . However, sooner or later one
gets around to asking the question , "How do Ζ connect these instru-
ments together to form my own vi able instrument package?" This rear
interface manual will suggest some ideas on interconnected systems
and provide readily-accessibl e refe rence data so that you can easily
design your own special purpose test set .

The APPLICATIONS INDEX describes some of the already-in-use interconnect
applicat ion ideas . The section on BACKGROUND INFORMATION presents ways
to ob tain the most useful interface scheme . The MODULE DATA section
provides s ignal input and output pin numbers for all TM 500 plug-ins .



Α TM 506 Option 2 mainframe interfaced by the use of special

square pin connectors and cables .

σχs. vαΤ α:
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FIGURE 11-1



By the way , if you have α new way to interconnect TM 500 not
presently illustrated, j ust drop us α pencil sketch and α
sentence describing your unique idea . Information should be
addressed as follows :

TEKTRONIX, INC .
Ρ . Ό . Box 500
Beaverton , Oregon 97077

TM 500
Μ/S 39-185



SECTION 2

APPLICATIONS INDEX AND
DESCR I PTIONS SECTION

DESCRIPTION OF THE APPLICATIONS INDEX

The following APPLICATIONS INDEX was intended to be used as α
quick reference guide to α more complete description of TM 500
applications . These applications fall into two generalized cate-
gories, consisting of (1) single instrument applications, and (2)
multi-instrument applications . In the f irst case, most users are
aware of generalized instrument applications . As α resul t, only the
unusual single instrument applicat ions are mentioned in the
index . Single instrument appl ications requiring lengthy descrip-
t ions are located under the specific instrumen t MODULE DATA section.
In the second case, mul ti-instrument applications may be either
located in the MODULE DATA section under the primary important
inst rument or as an application note made available from the
TEKTRONIX TM 500 Advertising Dep t . See address below .*

APPLICATIONS INDEX

ΝΟΤΕ :

	

See fοΖΖουιίηg pages for appZication descriptions .

1 . DC 505Α Trigger Level Output
2 . Network Attenuation or Gain Measurement
3 . P S 503Α Vol tage Regulation via Remote Sensing
4 . PS 503Α Output Voltage Controlled by External Resistance

Programming
5 . P S 503Α Output Voltage Controlled by External Vol tage

Programming
6 . Waveform Generation System
7 . Integration through V to F Conversion
8 . Function Generator Swept Frequency Applications
9 . Power Supplies Driven by Signal Sources

10 . AC Microvoltmeter

* TEKTRONIX, INC.
Ρ . 0 . Box 500
Advertising Dept ., Μ/S 7δ-2δ0
Beaverton, Oregon 97077



1 . DC 505Α TR I GGER LEVEL OUTPUT CONNECT I ON
TO AN ALONGS I DE DMM

Any TM 500 DMM can be used to read out the Α and Β trigger "level
out" of the DC 505Α universal counter . The benefit of this inter-
facing feature is improved accuracy in making width Β and time
interval Α -" Β measurements .

These features are acquired by using α DMM, in conj unct ion wi th
the DC 505Α gate lamp, to measure the +Ε peak and the -Ε 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 controls
for the measurement of interest .

The actual connections between the DMM and DC 505Α are made as
illust rated below :

DM

	

DC 505Α

28Β + signal -~ 22A

28Α ground 17Α

2 . NETWORK ATTENUATION OR GAIN MEASUREMENT

The dBm or dBV measurement capabil ity of the DM 502 can be used
to measure the attenuat ion or gain of α network under test when
driven by an SG 502 audio generator . Audio network analysis can be
performed on networks such as filters and amplifiers .

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

The actual connections between instruments to be interfaced follow :

SG 502

	

NETWORK

	

DM 502

28Α (SIG OUT)

	

-

	

288 (HI)

27Α (SIG GND)

	

-

	

28Α (LO)
FRONT PANEL

	

INPUT (S IG)

	

-
BNC OUT

	

INPUT (GND)
-

	

OUTPUT (S IG)

	

FRONT PANEL (HI)
-

	

OUTPUT (GND)

	

FRONT PANEL (LO)

3 . PS 503Α VOLTAGE REGULAT I ON V IA REMOTE SENS I NG

The plus or minus 20 V power supply regulation can be improved by

2-2



remote sensing at the load . For more details see PS 503Α MODULE
DATA section .

The plus or minus 20 V power supply can be contro lled via res istance
p rogramming through the rear interface . Specific details on
p rogram res istance values and interconnections may be found in the
PS 503Α MODULE DATA section .

The plus or minus 20 V power supplies can be controlled via an
external voltage source throu gh the rear interface . One or both
supplies can now be independent ly swept from 0 to 20 vol ts . The
slew rate depends on the load and the ou tput voltage dV/dt . Specific
interconnection and external voltage control informat ion may be
found in the PS 503Α MODULE DATA section .

The generation of α variety of differently-shaped s ignals can be
produced by an RG 501 Ramp Generator , two PG 505 Pulse Generators,
and an AM 501 Operational Amplifier . An alongside TM 500 oscilloscope
such as the SC 501 or SC 502 can be used along with this system to
provide α means of determing signal periods, durations, rise and
fall times, delay t imes as well as peak-to-peak signal amplitudes .
For complete details on this Waveform Generation System, write the
TM 500 Advertis ing Dep t . fo r applicat ion note #75Μ 1 .0 .

Measurement transducers are o ften used to produce α voltage that
is proportional to the rate o f flow of something like α gas, α
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 α second or α day, than
it i s to know the rate at any particular point in time . Three
part icular TM 500 instruments can be configured together to provide
this voltage to frequency conversion . The transducer output i s
first processed by α signal condi tioning AM 501 or AM 502 Operational
Amplifier . The res ulting o utput is applied to produ ce an analog to
frequency convers ion in α function generator such as an FG 501 or
FG 502 . The output frequency is displ ayed on an alongs ide digital
coun ter . For mo re complete informat ion on this application, wr ite
the TM 500 Advertis ing Dep t . for appl i cat ion note #75Μ 2 .0 .

4 . PS 503Α OUTPUT VOLTAGE CONTROLLED BY EXTERNAL
RES I STAN C E PROGRAMMI NG

5 . PS 503Α OUTPUT VOLTAGE CONTROLLED BY EXTERNAL
VOLTAGE PROGRAMM IN G

6 . GENERATING COMP LEX WAVEFORMS W I TH TM 500 I NSTRUMENTS

7 . I NTEGRAT I ON THROUGH V TO F CON VERS ION

2-3



8 . FUNCTION GENERATOR SWEPT FREQUENCY
AND TWO-TONE AP PL I CATI ONS

Al though this application was written specifically for the FG 501,
the underlying principles apply equally well to the more recent
function generators such as the FG 502 and FG 503 . Α funct ion
generator can be made to change its output frequency as determined
by the instantaneous applied voltage appearing at the VCF input BNC
connector . For example, α voltage ramp applied to the VCF input
will provide α linear change in output frequency . Α square-wave vol-
tage will provide two output tones, the ou tput frequency of which is
determined by the specific levels of the top and bottom portions of
the square wave . For example, the two-tone outpu t capability could
be used for FSK applicat ions where the FG 501 dial setting is the
mark frequency and the positive amplitude is the space frequency .
For more complete information on this application, write the TM 500
Advertising Dept . for the application note entitled "FG 501 Swep t
Frequency Applications ."

9 . POW ER SUPPL I ES DRIVEN BY S I GNAL SOURCES

Any of the analog programmab le power supplies such as PS 501,
P S 503, or PS 503Α p lug-ins can be driven by an adjacent signal
or funct ion generator to provide α low source impedance suitable
fo r delivering higher currents into α low impedance load . Some
load examples would include drive relays, lamps, small motors,
loudspeakers, etc . The power s upply will follow the s ignal sources
output frequency and τisetime up to its slew rate limitations .
Specific information on voltage driving power supply sense inputs
can be found in the MODULE DATA section under Power Supply Interface
Notes .

10 . MI CROΥOLTMET ER

The AM 502 and DM 501 can p rovide ac and do microvolt measurements .
When the AM 501 is set for α gain of 1000 (dc-coupled) and its rear
interface SIGNAL OUT (28Α) and S IGNAL OUT GROUND (27Α) are connected
to the DM 501's rear HI INPUT (28Β) and LO INPUT (28Α), respectively ,
the DM 501 will provide α 2 millivol t do or ac full scale digital
di splay on the 2-vol t 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 .



SECTION 3

REFERENCE INFORMATION
This section contains the following topics : Interface Connections,
Barrier Keys, Interfacing and Standard Mainframe, Interfacing the
Option 2 Mainframe, Quick Change Interfacing, External Interfacing,
and α Table o f Plug-in and Mainframe Power Requirements .

INTERFACE CONNECT IONS

The plug-in rear interconnections are made at the rear of the power
mainframes module interface circuit board .* See Figure 3-1 . On
this board are mounted double edge 28 pin connectors for accepting
plug-in modules .

FRONT
OF BOARD -~

DOUBLE EDGE
28 PIN

CONNECTORS .

TM 504 REAR
INTERFACE
CIRCUIT BOARD

FIGURE 3-1

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

*NOTE : The TM 515 rear interconnections are made at the front of the
interface circui t board.



BARRIE R K EYS

Α BARRIER KEY is α special plastic part* designed to be inserted
between contact pins located in the power mainf rame circuit board
edge connector . See Figure 3-1 . Its function is to prevent the
possible damage of electrically incompatible plug-in modules . This
incompatibility can arise as the result of inserting plug-in modules
into α mainframe prewired for α different set of TM 500 instruments .
Compatible plug-in modules are classified into family categories .
These categories are listed according to the following family key
designations :

1 . Signal Source Family Key

	

Pins 23 - 24
2 . Measurement Family Key

	

Pins 21 - 22
3 . DMM Family Key**

	

Pins 17 - 18
4 .

	

Power Supply Family Key

	

Pins 19 - 20
5 . SC 502 Family Key

	

Pins 25 - 26
6 .

	

Logic Analyzer Family Key

	

Pins 24 - 25
7 . TR 502 Key

	

Pins 22 - 23

Inst ruments belonging to the above families are listed in the table
below and in the MODULE DATA section under the specific plug-in type .

FAMILY KEY LOCATIONS

Signal Source

	

Measuremen t

	

DMM

	

Power Supply

	

SC 502
P ins 23-24

	

1 Pins 21-22

	

Pins 17-18 Ι Pins 19-20 1 Pins 25-26

AF 501
ΑΜ 501
ΑΜ 502
ΑΜ 511
FG 501
FG 502
FG 503
FG 504
PG 501
PG 502
PG 505
PG 506
PG 508
RG 501
TG 501
SC 501
SG 502

N H3

DC 501

	

DM 501

	

PS 501

	

SC 502
DC 502

	

DM 502

	

PS 501-1
DC 503

	

PS 501-2
DC 504

	

P S 503
DC 505

	

PS 503Α
DC 505Α

	

PS 505
MR 501
DD 501

*NOTE:

	

If you require an extra set of 20 Barrier Key s, order TEKTRONIX
part ητσπber 214-1593-02 from your local TEKTRONIX Fie ld Office .



Interfacing the standard mainframe by

soldering inter-plug-in connections .
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With α barrier in place in the mainframe connector, plug-in
instruments belonging to one of the above-listed families cannot
be inser ted into the mainframe wired for α different plug-in
family . The key to this lockout feature is the actual placement
of the barrier key into the double edge 28-pin connector . All
plug-ins belonging to α specific family can be inserted into the
module compartment containing the desired family key because of
α corresponding slot cut into the mating plug-in circuit board
at the family key location .

THE STANDARD MAINFRAME

INTERFACING TM 500

The standard mainframe purchased without any options comes wi thout
square pin connectors . Any interfacing between plug-in compartments
can be accomplished by hand soldering interconnecting wires or
coaxial cables between pin locations at the rear* o f the mainframe
rear interface circuit board . See Figure 3-2. Α good quality
insulated wire varying in sizes according to current-carrying
capabili ties can be used for low frequency or do circuits . Miniature
50Ω coaxial cables should be used in high frequency signal environments
to eliminate potential crosstalk problems .

SPEC IAL NOTES ON ORDERING COAX IAL CABLES

ΝΟΤΕ #1 . SmaZZ 50Ω coaxial cable by the foot .

If you require α quantity of small diameter 500
coaxial cab le, order TEKTRONIX part number 175-1020-00
by the foot .

NOTE #2 .

	

Small 50Ω coaxial cable with pre-installed special
PeltoZa connectors on each end.

Some plug-in instruments do not have all inputs or
outputs factory-wired to the rear and thus require
special internal connections prior to rear interface
use . In special cases of this nature, the required
information can be fουιid under the MODULE DATA section
pertaining to the plug-in of interest .

	

If you require
small diameter 500 coaxial cab le with special Pettola
connectors on each end, then measure and order the
optimum length from the following list of cables .

VOTE: Front in the TM 515 Trave ler mainframe.



IMPORTANT NOTE:

	

If you intend to interconnect your mainframe
as α dedicated system, then the standard main-
frame may be purchased as α 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 2 mainframe with pre-insta lled
square-pin connectors . These connectors offer α
way to e liminate hand soldering to circuit board
runs, thereby extending your instrument life and
investment .

THE OPTION 2 MAINFRAMES

50Ω COAXIAL CABLES WITH
PELTOLA CONNECTORS ON EACH END

Length

	

I Par t Number

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 2 mainf rames can be purchased in all the standard series
except for the TM 515 .* The Option 2 mainframes are suppl ied with α
rear panel 50-pin male connector, mating cable connector , one BNC
connector per plug-in compartment, square pin connectors on the
rear interface circuit board, and α special wire kit consisting of
standard wires and coaxial cables with mating square-pin receptacles .
The actual quantity and length of wires and coaxial cab les depend
on the number of mainframe compartments . The square-pin connectors
are intended to provide α way to make numerous interconnections
throughout the mainframe life without causing circuit board damage
resulting from numerous hand-soldered connect ions to the interface
circuit board . See Figure 3-3 . The remaining components offer
seve ral interface alternatives, one of which may be more des irab le
than another depending upon your actual applicat ion . See Quick
Change Interfacing and Externa l Interfacing .

*NOTE: The TM 515 Trave ler mainframe, Option 5, provides square
pins at the interface board and α wire kit for easy interna l
interconnections .

	

Unlike Option 2 on the other mainframe,
however, the TM 515 has no provision for BNCs or α 50-pin
connector at the rear .



FIGURE 3-3

Interfacing the Option 2 mainframe

by using square-pin connectors and

special square-pin receptacles .
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QU I CK CHANGE I NTERFAC ING

The quick change interfacing feature makes use of α special set
of male-female multi-pin connectors located at the rear of the
mainframe . See Figure 3-4 . The female mυ1tί-pin connector may
be thought of as α programmer connector . The user of the quick
change interfacing technique can prewire as many programmer
connectors as required for each individual instrumentat ion set-up .
Af ter inserting the desired plug-ins into preselected mainframe
compartments, the prewired programmer connector is inserted into
the counterpart male muΣi-pin connector on the rear of the mainframe .
See Figure 3-5. The prewired interconnections on the programmer
connector now interconnect the desired plug-ins so that they can
"talk" to one another . The quick change interfacing technique
allows the user to quickly change instrumentation set-ups by
(1) selecting the new plug-in configuration, and (2) choosing the
correct prewired programmer connector for that specific instrumen-
tation set-up .

The photograph of Figure 3-6 illustrates how the Option 2 mainframe
can be wired to permit use of the quick change interfacing technique .
These connectors are not factory-wired in order to give α system
designer as much flexibility as possible . Instead, prepared
jump er wires, coaxial cables, α rear 50-pin connector, and associated
hardware are included along with each Option 2 mainframe . Hence,
there are no pin assignments for rear panel connector s because of
the wide variety of possib le connections .

The external programmer connectors fo r quick change programming
can be o rdered from the list of hardware materia ls below .

QUICK CHANGE EXTERNAL PROGRAMMER CONNECTORS (UNWIRED)

50-PIN FEMALE PROGRAMMER HARDWARE

Part Number Ι

	

Description

131-1319-00 Ι

	

Cover , ιοηη ; molded plastic
ω/hardware

131-1345-00 1

	

Cοηη , rcpt, elec : 50 co' n tact female

E XTERNAL I NT E RFAC I NG

3-8

Quantity

1 each

1 each

The external interfacing technique makes use of the Option 2-
supplied 50-pin rear male connector as α means to interface with
equipment external to the TM 500 system . See Figure 3-7. Users
can order additional hardware to make up α compl eted plug-on external
connector from the following par ts list .



FIGURE 3- 7



EXTERNAL CABLE CONNECTOR HARDWARE

50-PIN FEMALE CONNECTOR

Par t Number

	

Descript ion

131-13Ι9-00

	

Cover , εοηη ; molded plastic ω/hardware

131-1345-00

	

Cοηη , rcpt, elec : 50 contact femal e

Quant i ty

1 each

1 each

NOTE :

	

The nwrber of wires contained within the external connector
cable depends upon the specific user 's requirements . Τhe
external mul ti-conductor cab le shou ld be obtained from α
local multi-conductor cable supp lier or vendor .

CAUTION : In the event your mainframe is sent to α TEKTRONIX Service
Center for service, please notify the service center that the main-
frame has been interfaced . This will save money and expedite the
return of your instrument . I t is advisable to return both power
module and plug-in(s) to the service center .

The following tab le fo r TM 500 plug-ins is provided as α convenient
way to determine the power requi red for each instrument . Α minimum
and maximum value in WATTS is given for three line voltage values
of LOW LINE (108 VAC), NORMAL LINE (120 VAC) and HIGH LINE (132 VAC) .
The minimum and maximum values arise as α resul t of different front
panel cont rol settings of individual plug-ins and varying external
loads connected to power supplies and signal sources . To calculate
th e total power which will be drawn by α system, add the app ropriate
instrument requirements to the mainframe requirement at the bottom
of the tab le .



POWER REQUIREMENTS FOR TM 500 PLUG-IN S AND MAINFRAMES

ΑΜ 501
ΑΜ 502

DC 501
DC 502
DC 503
DC 504
DC 505/Α

DD 501

DM 501
DM 502

FG 501
FG 502
FG 503
FG 504

LA 501

MR 501

PG 501
PG 502
PG 505
PG 506
PG 508

Ρ5 501
P S 502
P S 503
P S 503Α
P S 505

RG 501

SC 501
SC 502

SG 502
SG 503
SG 504

6 .5
5 .5

17 .5
17 .5
16 .5
10 .4
28 .3

14 .0

11 .5
8 .2

14 .5
17 .5
10 .9
37 .0

40 .0

11 .0

13 .5
13 .0
10 .5
5 .3

35 .0

4 .5
6 .5
7 .5
4 .2
1 .2

6 .0

14 .5
23 .3

4 .5
18 .5
8 .0

11 .0

25 .5

2 .5
6 .0

11 .0
20 .0
27 .0
11 .0

9 .5
5 .5

19 .0
19 .0
19 .0
11 .4
29 .3

14 .0

12 .5
8 .2

17 .5
17 .5
12 .0
43 .0

44 .0

11 .0

23 .5
17 .5
13 .5
16 .3
40 .0

40 .5
56 .5
66 .5
64 .5
41 .3

6 .0

14 .5
23 .3

4 .5
18 .5
11 .0

11 .0

26 .0

2 .5
6 .0

11 .0
20 .0
27 .0
11 .0

16 .0

12 .5
12 .8

16 .5
20 .0
12 .2
42 .0

40 .0

12 .0

15 .0
14 .5
12 .0
6 .3

40 .0

6 .0
8 .0
9 .0
5 .6
1 .8

7 .0

16 .5
24 .9

5 .5
21 .0
9 .0

11 .0

29 .0

3 .0
7 .0

18 .0
24 .0
31 .0
11 .0

21 .5
21 .5
21 .5
14 .1
32 .6

16 .0

14 .0
12 .8

19 .0
20 .0
13 .5
48 .0

44 .0

12 .0

26 .0
20 .0
15 .5
18 .6
45 .0

42 .5
66 .0
71 .0
72 .2
45 .9

7 .0

16 .5
24 .9

5 .5
21 .0
12 .0

11 .0

29 .5

3 .0
7 .0

18 .0
24 .0
31 .0
11 .0

9 .0
7 .5

22 .5
22 .5
20 .5
15 .4
34 .7

18 .0

15 .0
18 .2

19 .0
23 .0
13 .5
47 .0

40 .0

14 .0

17 .5
17 .0
14 .0
8 .1

45 .0

6 .5
9 .5

12 .0
8 .1
2 .3

8 .5

18 .5
25 .2

6 .0
24 .0
9 .0

12 .0

33 .0

13 .0
7 .5

18 .0

16 .0
18 .2

44 .0

Low Line - 108 VAC _Nominal Line - 120 VAC
Instrument Min . Watts Max . Watts ΓMin . Watts

AF 501

SW 503

TG 501

TM 501
TM 503
TM 504
TM 506

κΤΜ 506
TM 515

TR 502

2 .0 2 .0

10 .0 ι 10 .0

2 .0

7 .5
9 .5

19 .0
19 .0
18 .0
13 .5
31 .6

10 .0

Μαχ . Watts
2 .0

11 .0
9 .5

10 .0

High Lίne - 132 VAC
Min . Watts 1~~χ . Watts

3 .0 3 .0

25 .0
25 .0
25 .0
16 .3
35 .6

22 .5
23 .0
14 .8
52 .0

14 .0

29 .0
22 .5
18 .0
21 .8
50 .0

46 .5
72 .5
77 .5
80 .1
50 .0

8 .5

18 .5
25 .2

6 .0
24 .0
12 .0

12 .0

33 .5

35 1 3 .5.
1ι . ο ~ 11 .0
28 .0 ~: 28 .0
31 .0 ~ 31 .0
38 .0 ~ 38 .0
12 .0 ; 12 .0



AF 501

	

1.8 1b .

	

PS 501

	

1.6 1b .

PS 503

	

1.9

ΑΜ 501

	

1.8

	

PS 505

	

1.1

ΑΜ 502

	

1.8

RG 501

	

1.3

DC 501

	

1.8

DC 502

	

1.8

	

SC 501

	

2.1

DC 503

	

2.1

	

SC 502

	

5,6

DC 504

	

1.4

DC 505/Α

	

2.3

	

SG 502

	

2 .0

SG 503

	

2 .0

DD 501

	

1.5

	

SG 504

	

2 .6

DM 501

	

1.8

DM 502

	

2.0

FG 501

	

1.8

FG 502

	

1.8

FG 503

	

1.4

FG 504

	

3.9

LA 501

	

3 .8

MR 501

	

2.1

PG 501

	

1.5

PG 502

	

1.8

PG 506

	

2.3

PG 508

	

3.6

TM 500 PLUG-IN WEIGHTS, NET, APPROX .

(LESS EXTERNAL CABLES/ACCESSORIES)

* Includes LA 501 & connection cables .

SW 503

	

3.3

TG 501

	

2.0

TR 501

	

7 .1

TR 502

	

7.3

WR 501*

	

6.4*

TM 501

	

5.4

TM 503

	

9.5

TM 504

	

20.5

TM 506

	

29.0

RTM 506

	

31 .5

TM 515

	

22.5



SECTION 4

TM 500 DOUBLE-W IDE AND
SINGLE-W IDE BLANK PLUG-IN KITS

S ingle-wide blank plug- in ki t

	

O rder 040-0652-01
Doubl e-wide b lank plug-in ki t

	

Order 040-0754-00

Both blank plug- in kits illust rated above are in tended for users
who require α way to design the ir own TM 500 plug- in in order to
complete α TM 500 working inst rumentation system . All basic
plug- in par ts are furnished as shown above along with α set of
instructions detailing maximum available power to each plug-in as
α load . An addi tional power supply design booklet "Α3186" can be
ordered separately from the TM 500 Adver tis ing Dept .



SECTION 5

SIGNAL PROCESSORS



NOTES



Signal Processo rs-AF 501

Plug-In or Powe r M od ule Rear View

ASSIGNMENTS
FUNCTION CONTACTS

Ground (Amplifier Output)

	

28Β -~

	

28Α Amplifier Output

Trigger Output

	

27Β

	

.- 27Α Ground (Trigger Output)

26Β

	

t-- 26Α

25 Β 25Α

24Β

	

~-- 24 Α

238-s- 23 Α

22Β --"	22 Α

21 Β 21 Α

2013--o- 20Α

1 9Β --"	19 Α

18Β 18Α

17B

	

.- 17Α

16B

	

~--- 16A

15Ε

	

15Α

14Β

	

14Α

CAUTI011

ASSIGNMENTS
CONTACTS FUNCTION

When α Power 14odule compartmen t has beer. se lected for the
AF 501 and wired for α specialized interface system, α
p lastic barrier (Tektronix Par t Number 2 Ζ4- Ζ 593-02) should
be installed 2η α key slot between contacts 23 and 24 on
the Powe r Iλodule .

Do not inser t any Τ1λ 500 Series p lug-in in α live Power
Module and do not use excessive force when inserting the
ρ lug-in .



Signal Processors-AF 501

Amplifier Output

Trigger Output

ΙΝΤΕRFΑCΕ NOTES

Contact 28Α is placed in parallel wi th the front-panel OUTPUT connector
when switch S210 (internal Output) is set to Int position . The
specifications for contact 28Α are the same as those stated for the
front-panel connector .

Contact 27Β i s placed in parallel with the fron t-panel TRIG OUT
connector when switch S310 (internal Trig Out) is set to Int posi tion .
The specifications for contact 27Β are the same as those stated for
the front-panel connector .

Ground (Trigger Output and Amplifie r Output)

Contacts 27Α and 28Β are both switched to chass is ground . Contact 27Α
is switched to ground at the same time the Trigger Output is switched
to the rear interface by S310, while contact 28Ι3 is switched to ground
at the same time the Amplifier Output is switched to the rear interface
by S210 .



Plug-in or Power Module R ear View

ASSIGNMENTS
FU NCTION CONTACTS

28Θ ~~

27Β~Ι

26Β -- Ι

Gro und

	

25Β --.~

(+)

	

Signa l

	

In

	

24Β -

23Β ---

Ground

	

22 Β -+

t-) Signal In 218--...

20Β

19B -i

18B

17Β

16Θ

158

14Β

Ι

ι

CAUTTON

ASSIGNMENTS
CONTACTS FUNCTION

~-- 28Α S i gnal Out

27Α Ground

"- 26Α

25Α

24Α

23Α

22Α

21 Α

20Α

19Α

18A

~-- 17A

16Α

	

ΝΟΤΕ

15Α

	

None of these assignments are
factory wired. See τΝTWRFACE

14Α

	

NOTES for wiring instructions .

When α Power Module compartment has been selected
for the AM 501 and wired for α speciaZiaed inter-
face system, α p lastic barrier (Tektronix Part
11umber 2Ζ4- Ζ593-02) s hould be insta lled in α key
s lot between contacts 23 and 24 on the Power Module .

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

Sign al Processors-AM 501



Signal Processors-AM 501

I ntrod uction

INTERFACE NOTES

None of the rear pin connecto r s (except powe r supp ly connections)
are factory wired . Instead, pins 21Α through 28Α and 21Β through
28Β 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 assignments listed on page 1 are suggested in order to ensure
compatibili ty wi th other TM 500 Se ries instruments .

Signal Out (Con tact 28Α ) and Groun d (Contact 27Α )

Pin 28Α at the rear connector should be thought o f as an output terminal
f or signals obtained from α specific point in α s imple or complex
operational amplifier feedback circuit . Α spec ific output te rminal is
not always the same point that is connected to one o f the front panel
output connectors . To connect pin 28Α to the spec if ic output terminal,
solder #22 o r έέ26 wire (of the proper length) from the solder pad for
pin 28Α to the desired point in the operational amplifier circuit . This
point may be located on the circuit board or at one o f the front panel
output connectors, depending on your circui t requirements . If necessary ,
you can disconnect an undesirable front panel output connection .

Using #22 or 4έ26 wire, solde r the proper length from the so lder pad for
pin 27Α to the large foil area ma rked GND on the "Α" side o f the Main
Circuit Board . In some types of operational amplifier ci rcuitry , i t may
not be des irable to connect p in 27Α to GND (chass is) ; in those cases pin
27Α would be α " f loat ing" connect ion and the des ign o f external c irc ui try
connected to the rear in te rface must take thi s fact under cons ideration .

Ma king Signal I n put and Ground Connections

Use #22 or λέ26 wire to hard wire the - Si gnal In (inverting input) from
the solder pad (hole) fo r 21Β to the input of your c ircui t . Hard wire
pin 22Β to the large fo il area labeled GND on the "Α" side of the Main
Circuit Board . Perform the same operat ions for the + S ignal In (non-
inverting input) from pin 248 to the input of your circuit and hard wire
the GND connections fo r pin 25Β in the same manner as stated for pin
22Β . High fr equency s ignals may require the use o f miniature coaxial
cable instead of standard gauge wire .

5-6

NOW

If more than α foot or two of coaxial cable is connected
to the rear in terface output contact (pin 28A), an
isolation res istor equal in va lue to t he coaxial cable
impedance shou ld be inserted in series wi th the center
conductor of cable .

	

The purpose of the series res istor
is to -reduce ringing effects due to loading factors .



Plug-In or Power Mod ule R ear View

ASSIGNMENTS
FUNCT I ON CO NTACTS

28Β -Ι.

27Β -+

26Β -i
+ Signal

	

In Ground

	

25 Β ....

+ Signal In 2 αΒ -~

23Β -i

- Signal In Ground 22 Β

- Signal

	

In

	

21 Β .r,.

20Β --i

19Β~Ί

18B -+ λ

17Β -0~

16Β --*-- Ι

15B -0~

1 4B --owl

Ο

CAUTION

ASSIGNMENTS
CONTACTS FUNCTIO N

Ι"- 28Α Signal Out

"- 27Α Signal Out Ground

Ι"-- 26Α

!~- 25Α

2αΑ

f- 23Α

t 22Α

~- 21 Α

f- 20Α

.- 19A

.- 18A
NOTE

~- 17Α

	

Signal Out and all grounds
.-

	

16A

	

are factory wired. See the
INTERFACE NOTES for Signal

15A

	

In wiring instructions .

14Α

Signal Processors-AM 502

When α Power Module compartment has been selected
for the AM 502 wired for α specialized interface
system, α plastic barrier (Tektronix Part Number
2Ζ4-1593-02) shou ld be instal led in α key s lot
between, con tacts 23 and 24 on the Power Module .

Do not insert any TM 500 Series p lug-in in α live
Power Module and do not use excessive force when
inserting the plug-in .
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Signal Processors-AM 502

INTERFACE NOTES

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

Pins 28Α and 27Α are factory wired to rear interface contacts . Pin
27Α is chassis ground . I t is not necessary to disconnect the Signal
out from the front panel bnc connector to use the output signal on
pin 2$Α .

S i gnal In put Connections (Contacts 24B, 21B, 25B, and 22B)

These input connections must be user wired . Use the center conductor
of α miniature 50 Ω coaxial cable (about 11 inches long) to hard wire
(solder ) the + S ignal In (pin 24Β) and the - Signal In (pin 21Β )
from the associated solder pads at the rear connector pins to the
appropriate + and - front panel bnc connectors . Solder the associated
coaxial cable shields (braids) to the associated solder pads for the
chassis ground connections (pin 25Β for + Signal In and pin 22Β for
- S ignal In) .

ΝΟΤΕ

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



Plug-In or Power M odule Rear V iew

ASSIGNMENTS
FUNCTIO N CΟΝΓΑ C Τ5

28 Β -~

	

+- 28 Α

27 Β

	

"-- 27 Α

26β

	

~-- 26Α

25 Β 25Α

24 Β

	

"-- 24 Α

23 Β -~

	

+- 23Α

22B-*- 22Α

2 Ιβ -... 21 Α

20Β --" 20Α

19B__10_ 19 Α

18Β

	

18 Α

17 Β

	

f-- 17 Α

16 Β -~

	

r- 16A

156

	

τ-- 15 Α

1 4 Β

	

14A

CAUTION

ASSIGNMENTS
CONTACTS ξ' U 4C11 ΟΝ

Ο

Sign al Processors-AM 511

Each Rear Interface Connection shown has its own through-hole-plated
connection pad .

When α Power Module compartment has been selected for the AM 5 ΖΖ and
wired for α specialized interface system, α plastic barrier (Tektronix
Part Number 2 Ζ4- Ζ593-02) shou ld be installed in α key s lot between
contacts 23 and 24 on the Power Module .

Do not insert any TM 500 Series plug-in in α live Power Module and do
not use excessive force when inserting the ρΖυg-in .
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SECTION 6

DIGITAL COUNTERS



NOTES



TTL Voltage Levels

The words "HI" and "LO" refer to ΤΤL voltage levels present on the
rear contacts under specific conditions . ΤΤL specifications are as
follows : Α ΤΤL LO output exists from 0 .0 V to 0 .4 V . Α TTL HI output
exists from +2 .4 V to +5 .0 V .

	

Rear interface inputs wi ll accept TTL
LO vo ltages between 0 .0 V and +0 .8 V . TTL HT inputs must be between
+2 .0 V and + 5 .0 V. Where TTL currents are g iven, the quantity is α
maximum value .

Ti me- Ladder Diagram

GεrdεRAι COUGER INFORMATION

All of the counters use time-slot pulses derived from α Scan Clock
signal to select α particular decimal digit that is displayed on α
f ront-panel LED display . The following time-ladder diagram illustrates
the bas ic time relationships between waveforms discussed under the
INTERFACE NOTES for each Counter .

	

No one Coun ter has _α11 of the wave-
forms available at the rear interface . The waveforms are to be used
only as α gui de when interpreting the individual data discussed for
each Counter .

NOTE

Thorough understanding of the schematic diagrams
and the exact interna l connections for input/output
Lines to the rear contacts (found in individua l
instruction manuals) ταιΖΖ be an aid in designing
your specialized TAI 500 interface system.
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Refer to I NTERFACE NOTES for eac h ind ivi d ual Counte r



Plug-in or Power Mod ule Rear View

ASSIGNMENTS
FUNCTION CONTACTS

Decimal Point (D2) Output

	

28Β -~

MHz l ight or Dec imal Point

	

27Β
(D1) Output

26Β

External Scan Clock Input

	

25 F3

Internal Scan Clock (2 kHz)

	

24Β
Output

Overflow Output

	

23 Β

MSD (TS-1) Output

	

22Β --~ Ι

BCD (2) Output 21 Β

BCD (8) Output 208 --.-~

Data Good Output

	

19Β

18Β

17Β

16Β

Dec imal Point (D3) Output

	

15E
(Optional - See Notes)

	

14Β - .

CAUTION

Digital Counters-DC 501

ASSIGNMENTS
CONTACTS F UN CTION

28Α

,F 27A Internal Scan Clock Disab le Input

r-- 26 Α Reset Input/Output

25Α ΤSΟ (Time Slot Zero) Output

~- 24 Α

23Α

22Α

21A

20Α BCD (4) Outpu t

19Α BCD (1) Output

1._.. 18Α

f- 17Α Signal Inpu t Ground

~- 16Α Signal Input

15A

14Α Clock-In/Clock-Out
(Optional - See Notes)

When α Power Module compartment has been se lected for the DC 501 and
wired for α specialized interface system, α plastic barrier (Te ktronix
Part Number 214-Z693-02) .should be installed in α key s lot between
contacts 21 and 22 on the Power Module .

Do not insert any TM 500 Series p lug-in in α live Power Module and
do not use excessive force when inserting the ρΖυg-in .
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Digital Counte rs-DC 501

BCD Outp uts (8, 4, 2, 1 Code)
Contacts 20Β , 20Α, 21Β and 19Α provide BCD data directly to the Power Module
inte rface . The count ( front-panel display) is transmitted in α serial-by-decimal
digit method, with the decimal digit sequence being from left to righ t (MSD
to LSD as observed on the front-panel display) . The binary levels for each
decimal digit use pos itive-true logic (HI = 1, LO = 0) . Each output data line
is capable of driving 6 ΤΤL loads (10 mA) .

Decimal Point/Front-Panel Status Outputs

TTL logic levels are transmitted directly to contacts 27Β and 28Β . The data
on contacts 27Β and 28Β is related to the position of the MEASUREMENT INTERVAL
switch and front-panel decimal point location . Dec imal po in ts are numbered
from lef t to right on the front-panel display. (See Table below.) All Lo
levels are caused by α switch contact c losure to chassis ground, except for
an Option 2 instrument where AUTO gate operation can cause the Lo levels to
be above chassis ground by about 0 .4 vo lt .

6-6

τMεRFΑcE Nrnεs

CONTACT

	

Ι

	

DISPLAY

	

Ι MEASUREMENT

27Β

	

28Β

	

LIGHT ON

	

-1

	

DECIMAL POINT

	

I INTERVAL

LO

	

LO

	

MHz

	

.0000 ( D2)

	

.01 Sec

LO

	

HI

	

MHz

	

.00000 (Dl)

	

.1 Sec

HI

	

Hi

	

kHz

	

.000 (D3)

	

1 Sec

HI

	

LO

	

kHz

	

.0000 (D2)

	

10 Sec

HI

	

HI

	

GATE

	

000 (None)

	

MANUAL (Sta rt)

ΝΟΤΕ

If α direct active-low leve l output is desired for
D3 (.000), i t is suggested that α #22 or #26 Α hG
stranded wire be connected from the switch end of
R284 to an unassigned rear contact that is compatib le
with your external equipment . Rear contact Ζ 5Β is
suggested.



Data Good Output (Contact 19 β )

Α posi tive-true Data Good pulse is transmi tted directly to rear contact 19Β
at each updating of the DC 501 sto rage registe r . For an inst rument with α 1
Mliz c lock , the pulse duration varies between 0 .5 and 1 .5 microseconds ; α 5
MHz clock (Op t ion 1) produces α pulse duration that varies between 0 .2 and
1 .2 microseconds . The Data Good output (19Β ) goes HI immediately a f te r the
internal gate time selected by the MEASUREMENT INTERVAL switch pos it ion or
AUTO gate se lection period (Option 2) . The storage registe r is updated on
the pos i t ive-go ing edge of the Data Good pulse . Rear contact 19Β a l so goes
HI and remains HI as long as the MEASUREMENT INTERVAL switch is in the MANUAL
(totaliz e) position . This output will drive at l east 6 TTL loads .

Reset I nput/Out put (Contact 26Α )

Digital Counters-DC 501

This contact is directly wired to the front panel RESET pushbutton and can
be used as e ither α Reset Input or Reset Output function . Contact 26Α is
normally at α HI level and goes LO wh en the RESET button is pus hed (for any
pos itions of the MEASUREMENT INTERVAL switch), or between switch detent pos i-
tions (when changing the MEASUREMENT INTERVAL switch posi tions) . Rear contact
26Α does not go LO when th e DC 501 c l ears i ts own internal circuit ry for an-
other coun t .

To use 26Α as α counter Reset Input function , it can be set to α LO by an
external switch contact closure to ground or driven LO by an open-collector
logic gate capable o f sinking 9 TTL current loads (15 mA) .

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

These three functions are α11 wired directly to rear contacts . Α 2 kHz (square
wave) Internal Scan Clock s ignal (ΤΤL) is applied to rear contact 24Β , providing
α continuous output to the rear interface as long as rear contact 27Α (Inter-
nal Scan C lock Disable) is held HI .

	

The decimal digits are scanned from MSD
to LSD , with the ris ing edge of each Scan Clock period selecting the decimal
digi t to be displayed . The binary levels for α selected digit remain on the
BCD output lines for one complete Scan Clock period (500 microseconds for
Internal Scan C lock) . All of the time-slot pulses have α duration equal to α
Scan Clock period . Us ing the Internal Scan Clock signal i t takes about 4
milliseconds for α complete display scanning cycle . The ideal time to read
(decode) the BCD data is during the negat ive half of the Scan Clock period .
This requires that an external BCD decoder be driven by the fa lling edges of
t he Scan Clock signal .

Setting rear contact 27Α to α ΤΤL low disables the Internal Scan Clock and
allows the application of an External Scan Clock signal to rear contact 25Β .
The External Scan Clock should be α TTL s ignal , with α maximum frequency of
1 MHz and α fall time of less than 100 nanoseconds ( freq uency may be less than
2 kHz, if desired) . Conseq uently , the time o f α complete display scan and
time-s lot pulse duration will change acco rdingly .
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Digital Counte rs-DC 501

One advantage of the External Scan Clock and Internal Scan Clock Disable inputs
is to allow the user to design α BCD data cap ture system that extracts the
data at α f aster or s lower rate than 2 kHz . I t is not intended that α high-
frequency External Scan Clock be applied continuous ly to rear contact 25Β ,
although it could be done .

	

Α continuous 1 MHz External Scan C lock would allow
BCD data capture, but could also cause false front-panel displays . Refer to
the time-ladder diagram for an example o f using the External Scan Clock and
Internal Scan Clock disable pulse .

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

ΤSΟ on rear contact 25Α is α TTL negative-going pulse that has α duration equal
to α Scan Clock per iod and occurs once per complete display scann ing cycle . I t
i s α pulse that predicts that the next BCD output data on contact 20Β , 20Α , 21Β
and 19Α will be equivalent to the MSD during TS-1 . This pulse may be used as
α synchronizing pulse fo r external equipment, used as α latch pulse, or to
clear/ reset external digital circuitry .

The MSD (TS-1) o utput on rear contact 22Β is α TTL positive-going pulse that
also has α durat ion equal to α Scan Clock period and occurs once per complete
display scanning cyc l e .

	

Some users may prefer

	

to use the MSD ( lef t-s ide digit)
pulse for synchronizing external equipment, rathe r than us ing the ΤS ς6 pulse .
TSO and TS-1 a re the only time-s lot pulses directly wired to rear contact .

Overflow Ind icatio n (Contact 23Β )

Rear contact 23Β is normally at α LO level . This contact goes
III

under two
conditions ; (1) when the DC 501 is ope rated in the MANUAL (Totalize) mode and
the storage register is full of nines (9999999 disp lay), contact 23Β goes

III on
the next input count ; (2) when making high-reso lution frequency measurements
by increasing the MEASUREMENT INTERVAL by α factor of 10 or greater (deliberately
overflowing the dis play) . Contact 23Β is III and time that the front-panel
OVERFLOW light is on .

Signal In put (Contact 16A and 17A)

Rear contact 16Α is directly wired to the front-panel ΕΧΤ - ΙΝΤ switch . When
s ignals to be counted or measured are app lied to contact 16Α , the front-panel
switch must be in the ΙΝΤ pos ition . Contact 16Α i s terminated into α 50 ohm
load (8101) and miniature 50 ohm RF cab l e should be used to connect s ignals
to this contact on the Option 2 Power Module interface . Connect the coaxial-
cable shield to rear contact 17Α for α S i gnal Inp ut Ground . Input spec ifi-
cat ions apply when s ignals are applied to contact 16Α . Lif ting the ground
end of R101 converts the input resistance to 1 ΜΩ .
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Clock-In/Clock-Out (Optional - Contact 14Α )

Rear contact 14Α can be used for α higher qual ity in-house Clock Input, or as
α 1 MHz clock output, as desired, Connect α m iniature 50 ohm RΓ cable between
pin 14 of U209 and rear contact 14Α . Pin 14 of U209 operates at ΤΤL levels .
Ground both ends of the coaxial-cable shield ; one end to rear contact 17Α and
the other end to pin 7 of U209, U200, or U201 . When rear contact 14Α is used
as α Clock Input for an unmodified d i gi tal counter , remove U200 from the cir-
cuit board ; for an Option 1 inst rument, remove U201 .

R284
(SWITCH EN D)

U200 PIN 14
U209

Digital Counters-DC 501

PIN 7
U201GND

17Α
16Α

14Α
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Plug-in or Power M od ule Rear View

ι
ASSIGNMENTS

FUNϊΤΙΟΝ

	

CO N TACT5

Decimal Point 02) Output

	

28E3 -.ol

MHz light or Decimal Point

	

27 Β --04
(D1) Output

	

ι
26Β -αί

External Scan Clock Input 25Β

Internal Scan Clock (2 kHz) 24E3
Output

Overflow Output 23Β -~

MSD (TS-1) Output 22Β
BCD (2) Output

	

21 E3

BCD (8) Ou tput

	

20Β --*A

Data Good Output

	

19Β --*A

18Β -*- Ι
17B -0~

16Β --6 Ι

Decimal Point (D3) Output 15E!a
- See Notes)

14Β

CAUΤΙΟΝ

ASSIGNMENTS
CONTACTS F UNCTION

H*- 15 Α

Digital Counters-DC 502

~- 28 Α

Ὶ ~-- 27A Internal Scan Clock Disable Input
Γ
f- 26Α Reset Input/Output

25A ΤS Οι (Time Slot Zero) Output

"- 24Α

23Α

22 Α

21 Α

2ΟΑ BCD (4) Output

- 19Α BCD (1) Output

18Α

17A Signal Input Ground

1 ..-- 16 Α S ignal Input

	

I
See Notes

14Α Clock-In/Clock-Out
(Optional - See Notes)

When α Power Module compartment has been se lected for the DC 502 and
wired for α specialized interface system., α p lastic barrier (Tektronix
Part Number 214-2593-02) s hould be instal led in α key slot between
contacts 21 and P2 on the Power &duZe .

Do not insert any Τ1λ 500 Series plug-in in α live Power t4oduZe and
do not use excessive force when inserting the plug-in.



Digital Counters-DC 502

ΙMΣRFACE ΝΟΤΣS

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

Contacts 20Η , 20Α , 21Β and 19Α provide BCD data directly to the Power
Module interface . The count (front-pane l display) is transmitted in α
serial-by-decimal digit method, with the decimal digit sequence being
from left to right (MSD to LSD as observed on the front-panel display) .
The binary levels for each decimal digi t are expressed in positive logic
(HI α 1, LO = 0) . Each output data line is capable of driving 6 TTL loads
(l.0 mA) .

Deci mal Point/ Front-Panel Status Outputs

ΤΤL logic levels are transmi tted directly to rear contacts 27B and 28B . The
data on these contacts is related to the posi tion o f the MEASUREMENT
INTERVAL swi tch and front-pane l dec imal point location .

	

(See Tab le be low.)
Decimal po ints are numbe red from lef t to right in the display . The following
tables are applicable to standard DC 502 or an Option 1 instrument . All
LO leve ls are caused by α switch-contact closure to chassis ground .

D I RECT INPUT

CONTACT D I SPLAY

	

MEASUREMENT

27Β

	

28Β

	

I

	

L I GHT ON

	

LDECIMAL POINT

LO LO

	

MHz

	

.0000 (02)
LO HI

	

MHz .00000 (D1)
HI HI

	

k Hz

	

.000 (D3)
HI LO

	

kHz

	

.0000 (D2)
HI HI

	

Gate

	

ΠΟΟ ( None)

PRE SCALE I NPUT

LO HI
LO ε LO
LO ~ HI
HI HI
HI ~ HI

INTERVAL

.01 Sec

.1 Sec
1 Sec

10 Sec
ΜΑΝ (Start)

MHz

	

.000 (03)

	

.01 Sec
MHz ; .0000 (D?_)

	

.1 Sec
MHz .00000 (D1)

	

1 Sec
kHz

	

.000 (03)

	

10 Sec
Gate

	

000 ( None)

	

MAN (Start)



ΝΟΤΕ

If α direct active-1αω leve l ou tput is desired
for D3 (.000), connect α #22 or #2Ε Α WG stranded
wire from the swi tch end of R248 to an unassign-
ed rear contact that is compatible with your
external equipment . Rear contact 15Β is suggested.

Data Good Output (Contact 19Β )

Α posit ive-true Data Good pulse is transmitted directly to rear contact 19Β
at each updat ing of the DC 502 storage register . For an instrument with α
1 MHz c lock , the pulse duration varies between 0 .5 and 1 .5 microseconds ; α
5 MHz clock (Option 1) produces α pulse duration that varies between 0 .2 and
1 .2 microseconds . The Data Good output goes HI immediately a f ter the internal
gate time selected by the MEASUREMENT INTERVAL switch pos i tion . The storage
register is updated on the pos itive-going edge o f the Data Good pulse .
Rear contact 19Β also goes HI and remains HI as long as the MEASUREMENT
INTERVAL switch is in either o f the MAN (Totali ze) positions . This output
will drive at least 6 TTL loads .

Reset I nput/Output (Contact 26Α )

Digital Counters-DC 502

This contact is directly wired to the front-pane l RESET pushbutton and can
be used as either α counter Reset Input or Rest Output function . Contact
26Α is normally at α Η7 level and goes LO when the RESET button is pushed
(for any position o f the MEASUREMENT INTERVAL switch), or between swi tch
detent positions . 26Α does not go LO when the DC 502 clears its own inte rnal
circuitry for another count.

To use 26Α as α counter Reset Input function , it can be set to α LO leve l
by an external switch contact closure to ground or driven LO by an open-
collector logic gate capable of sinking 9 ΤΤL current loads (15 mA) .

Scan Cloc k Outpu t, I np u t, an d Disable (Contacts 24B, 25B, and 27A)

These three functions are all wired directly to rear contacts . Α 2 kHz (square
wave) Interna l Scan Clock signal (TTL) is applied to rear contact 24Β , providing
α continuous output to the rear interface as long as rear contact 27Α
(Internal Scan Clock Di sab le) is held Η1 . The decimal digi ts are scanned from
MSD to LSD, with the ris ing edge of each Scan Clock period selecting the
decimal digi t to be display ed . The binary levels for α selected digi t
remain on the BCD output lines for one complete Scan Clock period (500
microseconds for Internal Scan Clock) . All of the time-slot pulses have
α duration equal to α Scan Clock period . Us ing the Internal Scan Clock
signal , it takes about 4 milli seconds f or α complete display scanning cycle .
The ideal time to read (decode) the BCD data is during the negat ive half of
α Scan Clock period . This requires that an external BCD decoder be gated
by the f alling edge of the Scan C lock signal .

6- 1 3
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Setting rear contact 27Α to α ΤΤΙ. LO disables the Internal Scan Clock and
allows the application of an External Scan Clock signal to rear contact 25Β .
The External Scan Clock should be α ΤΤL s ignal with α maximum frequency of 1
MHz and α fall time of less than 100 nanoseconds (frequency may be less than
2 kHz, if desired) . Consequently , the time of α complete display scan and
time-slot pulse duration will change accordingly .

One advantage of the Externa l Scan Clock and In ternal Scan C lock Disable inputs
is to allow the user to design α BCD data cap ture system that extracts the data
at α faster or slower rate than 2 kHz . I t is not intended that α high-frequency
External Scan Clock signal be applied continuous ly to rear contact 25Β , al though
i t can be done . Α continuous 1 MHz External Scan Clock signal allows BCD data
capture, but can also cause false front-panel displays .

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

Time Slot Zero (ΤSΟ ) on rear contact 25Α is α ΤΤL negative-going pulse that
has α duration equal to α Scan Clock period and occurs once per complete dis-
play cycle . TSO is α pulse that predicts that the next BCD data to appear on
contacts 20Β , 20Α , 21Β , and 19Α will be equivalen t to the most significant
digit during TS-l . This pulse can be used as α synchronizing pulse fo r exte rnal
equipment, used as α latch pulse, or α α clear/reset pulse for external
digi tal circuitry .

The MSD (TS-1) output on rear contact 22Β is α TTL positive-go ing pulse that
also has α duration equal to α Scan C lock period and occurs once per complete
display scanning cycle . Some users may prefer to use the MSD (lef t-s ide
digit) pulse for synchronizing external equipment, rather than us ing the TSO
pulse . TSO and MSD (TS-1) are the only time-slot pulses directly wired to the
rear contacts .

Overflow I ndication (Contact 23Β )

Rear contact 23Β is normally at α LO level . This contact goes HI under two
conditions : (1) when the DC 502 is operated in α MAN (Totalize) mode and the
storage registers are full o f nines (9999999 display), contact 23Β goes HI
on the next input count ; (2) when making high-resolution frequency measurements
by increasing the MEASUREMENT INTERVAL by α factor of 10 or greater . Contact
23Β is HI any time that the front-panel OVERFLOW light is on

Signal Input (Contacts 16A and 17A)

6-1 4
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It is important to consider VSWR and cross-ta lk
problems at high frequencies . Pay particular
attention to lead dress, terminations, and dis-
continuities αΖοηg α high-frequency signal path.

Rear contacts 16Α and 17Α are not directly wired to the inpu t and ground



circui ts of the DC 502 . 16Α is rese rved fo r Signal Input and 17Α i s reserved
for Signal Input Ground .

When applying input signals through the rear interface, it is necessary
to connect the center conductor (stranded wire) of α miniature 50-ohm
coaxial cable from 16Α to the DIRECT INPUT solder connection on the
Β s ide of the instrument . Connect both ends of the coaxial cable shield,
one end to 17Α and the other end to α convenient ground on the cir cuit board
near the DIRECT INPUT connection . There i s no switching system available
to switch between front-panel input and rear interface signals ; there fore,
if i t is not desired to transmit front-panel signals to the rear interface,
disconnect the lead to the DIRECT INPUT BNC connector . The coaxial cable can
be terminated into α 50 load, if desired .

	

Contact 17Α must also be grounded
(externally) in an Opti on 2 Power Module .

Most instruments have solder pad connect i ons for 16Α and 17Α located on the
Β side of the circuit board, while earlier instruments require direct
connections to 16Α and 17Α on the Α side of the circuit board . Re fer to
illustration .

Contacts 16Α and 17Α can also be wired to the PRESCALE INPUT circuit board on
the Α s ide of the instrument, if des ired . Remove the cab le to the PRESCALE
INPUT BNC connector in order to maintain α clean 50-ohm environment .

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

Rea r contact 14Α can be used for α higher quali ty in-house Clock Input, or
as α 1 MHz Clock Output, as desired . Connect α miniat ure 50-ohm coaxial cable
between p in 14 o r U209 and rear contact 14Α . Pin 14 o f U209 op erates at
TTL levels . Ground both ends to the coaxial-cable shie ld ; one end to rear
con tact 17Α and the oth er end to pin 7 of U209, U200, or U201 . When 14Α is
used as α Clock Input for α standard DC 502, remove U200 from the circuit board ;
for an Op t i on 1 instrument, remove U201 .

Digital Counte rs-DC 502
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Plug-in o r Power M od ule R ear View

ASSIGNMENTS
FUNCTION CONTACTS

Decimal Point (D 2) Output

	

.'.8 Β

MHz light or Decimal Po int

	

1)2713
(D1) Ou tput

26 Β -"i

External Scan Clock Input

	

25 θ --`λ

Internal Scan Clock (2 kHz)

	

24 β -+i
Output

Overflow Output

	

23 Β --" 1

MSD (T S-1) Output

	

22 Β

BCD (2) Output

	

21B

BCD (8) Output

	

20Β -" ~

Data Good Output

	

19 Β

Opt 7 Star t Count

	

18 Β

Op t 7 Counter Identify

	

178

Op t 7 Phase Lock	16B--0-

Opt 7 Non-Sweep

	

i5s

Opt 7 Track . Gen . Identify

	

14Β 14Α

	

Clock-In/Cl ock-Out
(Optional - See Notes)

Ο

CAUTION

CONTACTS ι - υΝϊΤΙΛΝ

Digital Counters-13C 502 Option 7

ASSIGNMENTS

'~-- 28Α

Ι~-"- 27Α Internal Scan Clock Disable Input

-~- 26Α Reset Input/Outpu t

25Α TSO (Time Slot Zero) Output

"-- 24Α

23 Α

22Α

21 Α

20 Α BCD (4) Output

19Α BCD (1) Output

18Α Op t 7 GATE

17Α S ignal Input Ground

- 16Α S ignal Input

	

See Notes

15Α

When α Power Module compartment has been selected for the DC 502 and
wired for α specialized interface system, α plastic barrier (Tektronix
Part Number 214-2593-02) shou ld be instal led in α key s lot between
contacts 21 and 22 on the Power Module .

Do not insert any TM 500 Series p lug-in in α live Power module and
do not use excessive force when inserting the plug-in .



Option 7 (Contacts 18Α , 18Β , 17Β , 168, 15B, and 14B)

Digital Counters-DC 502 Option 7

These contacts are factory wired for α DC 502 Option 7 instrument . The
DC 502 Option 7 is an Op tion 1 instrument to which an addit ional logic
c ir cuit board has been added plus some circui t modifications . The DC 502
Option 7 was designed to operate with α spectrum analyzer and α tracking
generator to provide an accurate readout of the spectrum analyzer 's
center frequency . When the DC 502 Op tion 7 instrument is used with
thi s system it must be installed in α specific compartment of α TM 500-
Series Opt ion 7 Power Module . Refer to the instruction manuals for the
DC 502 Digi tal Counter and TR 502 Tracking Generator for more information .



Plug-In or Power Mod ule Rear View

ASSIGNMENTS
FUNCTIO N C ΟΓΥΓ ' ΑC Τ 5

Op t 4 Dec imal Point (D1)

	

28Β -Ι~

	

f- 28Α

ASSIGNM ENTS
CONTACTS F ιU rι C Τιο r ι

26Β -Ι

	

λf.- 26Α

	

Reset, In/out

Digital Counters-DC 503

Op t 4 Decimal Point (D2)

	

27Β

	

"- 27Α

	

Interna l Scan C lock Disable

Internal Scan Clock Out

	

25E3

	

25 Α Time Slot Zero (TSO)

Extern 1 Scan Clock In L 24Β

	

24Α
Overf ow Out/Overflow
Display Disable In

	

238 -;

	

23Α

22 Β ....~	22 Α

BCD (2) Outpu t

	

21B

	

21 Α

BCD (8) Outpu t

	

20Β --~	20 Α

	

BCD (4) Output

Data Good

	

19Β

	

19Α BCD (1) Ou tpu t

Op t 4 Decimal Poin t (D3)

	

18Β

	

18Α

Channe l Β Inpu t

	

17B

	

17Α Channel Α Input Ground

Channe l Β Input Ground

	

16B

	

~-- 16Α Channel Α Input

Opt 4 Decimal Point (D4)

	

156

	

15 Α Opt 4 Decimal Point (D6)

14 Α 1 MHz Clock OutOpt 4 Decimal Point (D5)

	

14Β

CAUTION

When α Power Module compartment has been se lected for the DC 503 and
wired for α specialized interface system, α plastic barrie r (Tektronix
Part Number 214-1593-02) should be instal led in α key s lot between
contacts 21 and 22 on the Power leoduZe .

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



Digital Counters-DC 503

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

Contacts 20Β , 20Α , 21Β , and 19Α provide BCD data directly to the Power
Module interface . The coun t (front-panel display) is transmitted in
serial-by-decimal digit sequence . The decimal digit sequence is from le ft
to righ t (MSD to LSD as observed on the front-panel readout) . The binary
levels for each decimal digi t use pos itive-true logic (HI - 1, LO = 0) .
Each output data line is capable o f driving 6 TTL loads (10 mA) .

Decimal Point Ou tput Data

Ι vTERFΑCE NOTES

There are six decimal points associated with the front-panel disp lay , numbered
from left to righ t in the readout . An active decimal point locat ion is
dependent on the positions of two front-panel switches (FUNCTION and Ν/CLOCK
RATE) .

Decimal p oint output data is factory wired to rear contacts only for an Option
4 instrument . Α rear contact is at α TTL low level when the associated
front-panel decimal point is active .

To obtain decimal point output data for instruments other than option 4, α
unit can be hard-wired by per forming the decimal modification section of the
instructions included wi th Product Modification Kit, Tektronix �Part Number
ο4ο-ο 713-οο .

Data Good Output (Contact 198)

Α posi tive-true Data Good pulse is transmitted directly to rear contact 19Β
at each updating of the DC 503 storage register . Pulse duration is from α
minimum o f 0 .2 microseconds to α maximum of 1 .5 microseconds, 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 o r Ν/CLOCK rate switches
(dependent on the operating mode) . Contact 19Β also goes HI and remains HI
as long as the FUNCTION switch is in ei the r the TIME MANUAL or ΤΟΤΑLΙΖΕ Α
positions . This output will drive at least 6 TTL loads .

Reset Input/Output (Contact 26Α )

The counter is cleared to zero when α LO is appled to contact 26Α . This is
accomplished when the front-panel RE SET bu tton is pushed, or when the FUNCTION
swi tch is between detent pos i tions . Contact 26Α also goes LO momentarily
during an automatic power-up reset p eriod . This contact does not go LO
when the DC 503 internal circuitry clears i tself for another count . To use



26Α as α Reset Input function , it ran be set to α LO by an external switch
contact closure to ground, or driven LO by an open-collector logic gate
capab le of sinking 15 mA .

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

Contacts 24B/25B are hard-wired together at the rear edge connecto rs . Α
2 kHz (square wave) Internal Scan Clock signal is applied to these two
contacts as long as contact 27Α (In ternal Scan Clock Disable) is held HI .
Α LO applied to contact 27Α allows contacts 24B/25B to be used as an
External Scan Clock Input .

The decimal digits are scanned from MSD to LSD (as observed 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 α selected digit
remain on the BCD output lines for one complete Scan Clock period (500
microseconds for Internal Scan Clock signal ) . Using the Internal Scan
Clock signal it takes abou t 4 milliseconds for one complete di splay scanning
cycle . The idea l 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 direct ly to 24B/25B
should be less than 100 nanoseconds . S ignal inversion does not occur before
toggling α divide by 8 counte r ci rcuit . Note that changing α 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 for waveform relationships between the Internal
Scan Clock , Τ5Ο 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 Ζ5Α)

Digital Counters-DC 503

Time Slot Zero (ΤSφ) on rear contact 25Α is α TTL negative-going pulse that
has α duration equal to α Scan Clock period and occurs once per complete
display scanning cycle . ΤSφ is α pu lse which predicts that the next BCD
data to appea r on the BCD output lines will be equivalen t to the most
significant digit during TS-1 . This pulse can be used as α synchronizing
pulse for external equipment .

Overflow and Leading Zero S uppression (Contact 23Β )

Rear contact 23Β goes LO and HI and about α 3 Hz rate when the DC 503 is in
an overflow condition . Α LO corresponds to "display blanked" and HI
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corresponds to "display on" . 23Β can be driven LO externally to blank the
front-panel display . When the display is not in an overflow condition α
LO will exist during periods of leading zero suppression .

1 MHz Cloc k Out/Cloc k In (Contact 14Α )

Rear contact 14Α can be used as α 1 MHz Clock Out/Clock In function . Use
contact 17Α as α re ference ground. When contact 14Α is used as α more accurate
Clock In function , remove U250 from the circuit board (standard instrument),
or remove U251 for an Op tion 1 instrument .

Signal Inputs (Contacts 16A and 17B)

Rear contact 16Α i s assigned for Channel Α input, with 17Α its reference
ground . 17Β is ass i gned for Channel Β input, with Ζ6Β its reference ground .
When it is desired to apply input signals to these rear interface contacts
f or counter operation , the appropriate channel must be selected by the front-
panel SOURCE switches . The internal signal inputs are terminated into α
nominal 50 ohm load impedance to match coaxial-cable connections to the rear
interface . For high impedance (1ΜΩ) rear inputs, one end of either or both
50 Ω resistors may be lifted. The res istors are physically located at the
push-pull input-output switches at the front panel .



Plug-in or Power Mod ule Rear View

ι
ASS IGNMENTS

FUN CTION CO N TACTS

Gate Out (Also see Notes) 28Β -r

	

"-- 28Α Count Holdoff Input

Decimal Point Scanned Out 27Β

	

~- 27Α

268

	

~-- 26Α Reset Ιηρυt/Ou tput

258

	

25Α TS-1 (MSD) Digi t Select Output

Int Scan Clock Output

	

24Β

	

~-' 24Α TS-2 Digit Select Output

Overflow Output

	

23Β

	

23Α TS-3 Digit Select Output

22 Β -+

	

22Α TS-4 Dig i t Se lect Output

BCD (2) Output

	

21B

	

21 Α TS-5 (LSD) Digit Select Output

BCD (8) Outpu t

	

20Β -- Ι.

	

20Α BCD	(4)Outpu t

Data Good (Latch) Output

	

19B

	

19Α BCD (1) Output

18Β

	

18Α

17 E3

	

ι- 17Α Internal Input Ground

16 Β -"

	

ι-- 16Α Internal Signal Input

15 Β

	

15Α

14Β

	

14 Α External Clock Input

CAUTION

Digital Counters-DC 504

ASSIGNMENTS
CONTACTS FU NCTIO N

When α Power Module compartment has been se lected for the DC 504
and wired for α specialiaed in terface system , α plastic barrier
(Tektronix Part Plumber 214-1593-02) should be instal led in α key
s lot between contacts 21 and 22 on the Ροτο'er ΜοdυΖe .

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

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-panel display ) is transmitted in
serial-by-decimal digit sequences . The decimal d igi t sequence is
from left to right (MSD to LSD as observed on the front-panel dis play) .
The binary levels for each decimal digit use pos itive-true logic (HI ρ 1,
LO = 0) . Each output data line is capable of d riving 6 ΤΤL loads (10 mA) .

Decimal Point Scanned Output (Contact 27Β )

Three decimal points are numbered from lef t to right in the front-panel
display . Α decimal p oint to the le f t of α selected digit is scanned
(made active) during its particular time s lot . Contact 27Β goes Η1 and
remains Η1 for one Scan Clock period to indicate that α decimal point
has been scanned . When the DC 504 is used in the RPM mode (internal
switch funct ion), the decimal points are not active and 27Β remains at
α LO level . This data line will drive 24 TTL loads (38 mA) .

Digit Select Outputs (Contacts 25Α through 21 Α )

These output lines provide positive-going time-s lot pulses TS-1 (MSD)
through TS-5 (LSD) to the rear interface . The time-s lot pulses scan
the front-panel decimal digits from le f t to right . Each time-s lot
pulse duration is equal to one Scan Clock period (about 0 .25 milli-
seconds) . There is no ΤSφ pulse that occurs befo re the MSD data appears
on the BCD output lines . Each Digit Select line will drive 4 TTL loads
(6 .4 mA) .

Scan Clock Output (Contact Ζ4Β )

Th is output line provides α square-wave signal o f about 4 kHz to the
rear interface . Α different front-panel digit is selected to be displayed
on each rising edge of the Scan Clock waveform. Α ideal time to externally
read (decode) the BCD output data for α selected digit i s on each
falling edge of the Scan C lock signal . Refer to the DC 504 Instruction
Manual for waveform re lationships . This output data line will drive
only 1 ΤΤL load (1 .6 mA) .



Data Good Output (Contact 19Β )

This output line provides α pos itive Data Good (Latch ) pulse to the rear
interface . The pulse duration is about 10 microseconds and occurs
as each updat ing o f the display storage reg ister . In α Latch Override
mode (internal switch function), contact 19Β remains HI during α
selected measurement interval . Th is data line will drive 10 TTL loads
(16 mA) .

Overflow Ou tput (Contact 23Β )

Digital Counte rs-DC 504

Contact 23Β is normally at α LO level and goes HI to indicate that the
counter is in an overflow condition . Contact 23Β is at α HI level any
time that the front-panel OVERFLOW l ight is on . This output data line
will drive 8 ΤΤΙ, loads (12 .8 mA) .

Reset I n put/Output (Contact 26Α )

The counter is cleared to zero when α LO is applied to 26Α . This is
accomplished from the front-panel by pushing the RESET button o r setting
the FUNCTION switch between detents . When used as an output, this l ine
will drive 6 TTL loads (10 mA) . 26Α also goes LO momentarily during
powe r-up reset, when the coun ter prepares itself for operation. 26Α .
does not go low when the interna l circui try clears i tself for another
count .

When contact 26Α is used as α Reset Input function, the external circuit
must be able to drive 9 ΤΤL loads ; α disc rete transistor capab le of
sinking 15 mA can be used .

Gate Out/TOTAL IZE Stop (Contact 28Β )

Contact 28Β has Two assignments .

1 . It provides α 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) . Th is output line wi ll drive 5 TTL
loads (9 mA) .

2 . When the DC 504 is operated in the ΤΟΤΑLΙΖΕ mode, 28Β can be
pulled LO to inhibi t the gate (stop the coun ting) . When used
as an input line, the external circuitry must be capable o f
sinking 5 mA (3 TTL ) . Open-collector logic or α disc rete
transistor wi thou t α pull-up resistor is recommended to set
2$Β to α L0 .



Digital Counters-DC 504

If contact 28Β is pulled LO in any mode other than ΤΟΤΑLΙΖΕ , the counting
will stop and the front-panel display will go to z ero af ter α time deter-
mined by the DI SPLAY TIME control . Forcing 28Β to α HI causes the internal
gate to remain open in all operating modes .

Count Hol doff I n put (Contact 28Α )

This input line drives the base of α trans isto r and one input line to α
TTL log ic gate . The application of α HI level to 28Α f o rces the DC 504
into α ho ld mode . The counter will hold the latest measurement and will
take another count only after the RESET button is pushed, the FUNCTION
switch i s rotated, o r when the Count Hn ldo ff s ignal to 28Α goes L0 .
Your external circuit to 28Α must be able to drive 3 TTL loads (Fan in) .

I nte rnal Signal I n put (Contacts 16A and 17A)

Input s ignals can be applied through the rear interface via contact 16Α ,
with 17Α se rving as α ground reference (coaxial-cab le shield connection ) .
To select input signals via contact 16A,set the front-panel SOURCE
switch to the ΙΝΤ position . The input signals are do or ac coupled,
dependent upon the selected position of an internal switch . Contact 16Α
is terminated with α nominal 50-ohm load impedance . R100 can be removed
to convert the input impedance to 1 ΜΩ , if desir ed .

External Cloc k I nput (Contact 14A and 17A)

An External Clock s ignal can be used instead o f the internal 1 MHz clock
by applying the input to 14Α and using 17Α to ground α coaxial-cable
shie ld . To use the External Clock signal, set the internally located
In t/Ext switch to the ΕΧΤ posit ion and use α shielded cable to connect
between the so lder p ads marked ΕΟ on the circuit board .

The External C lock input is somewhat du ty-cycle sensit ive . I t is
recommended that the p os i tive por tion of this input signal have α duty
cy cle o f at least 15%, but not more than 70% . Re f er to the DC 504
Instruction Manual for more information . At present, there is no direct
connection to any rear contact to provide α 1 MHz C lock signal output .



Plug-in or Power M odule R ear View

28B ~,
Opt 4 Deci mal Poi nt (D1)

	

27Β ~-Ι

Manual Start/Stop

	

26Β -" )

25Β
Internal Scan Clock Out

24Β

Overflow Output

	

23Β -"

2_2Β --~

BCD (2) Output

	

21B

B CD (8) Outp ut

	

20Β

Data Good Output

	

19B --i

Opt 4 Decimal Point ( D2)

	

18Β

Channel Β Signal I npu t

	

17B

Channel Β G round

	

16Β --;

Opt 4 Decimal Point (D3)

	

15Ε

Opt 4 Decimal Point (D4)

	

14 Β -+~

CA U?'Ιν1'J

Digital Counters-DC 505/DC 505Α

28 Α

27Α Inte rnal Scan Clock Disable

f- 26Α Reset I nput/Output

25Α Time Slot Ze ro (TSO)

24 Α

23Α

22Α Trigger Level Out

21 Α

2οΑ BCD (4) Output

19Α BCD (1) Output

18Α

_*__ 17A Channel Α Ground
16A Channel Α Input

15Α Opt 4 Decimal Point (D5)

14Α 1 MHz Cloc k Out/Ext Clock I nput

When α Power Module compartment has been se lected for
the DC 505 and wired for α specialized interface system,
α p lastic barrier (Tek tronix Part Number 214-1593-02)
should be installed in α key slot between contacts 21
and 22 on the Power ΜοdυΖe .

Do not insert any IM 500 Series plug-in in α live Power
Module and do not use excessive force when inserting
the p lug- in.
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B CD Outp u ts (8,4,2,1 Code)

INTERFACE NOTES

Contacts 20Β , 20Α , 21Β , and 19Α provide BCD data directly to the Power Module
interface . The count (front-panel d isplay) is t ransmitted in serial-by-decirιal
digit sequence . The decimal d igit se quence is from le f t to ri ght (MSD to LSD ad
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 ΤΤL loads (10.mA) .

Decimal Point Output Data

There are five decimal points associated with the front-panel display , dependent
upon the posi tion of the front-panel contro ls (see Instruct ion Manual) . An
active decimal point location is numbered from lef t to right in the front-
panel readout .

Decimal point output data is factory wired to the rear contacts only for an
Op tion 4 instrument . Α rear contact is at α ΤΤΙ. LO level when the associated
front-panel decimal po int is active .

To obtain decimal point output data fo r instruments other than Option 4, α unit
can be user wired by performing the decimal point modification section of the
instructions included with P roduct Modification Kit, Tektronix Part Number
040-0713-00 .

Data Good Output (Contact 19 Β )

Α posi tive-true Data Good pulse is transmi tted directly to contact 19Β at each
updating o f the DC 505/DC 505Α storage register . Pulse duration is from α
minimum of 0 .2 microseconds to α maximum of 1 .5 microseconds,, dependent upon
the clock option . The storage register is updated on the pos i tive going edge of
the Data Good pulse . Contact 19Β goes HI immediately after an internal gate
time as selected by the fron t-pane l controls . Contact 19Β also goes HI and
rema ins HI as long as the DC 505/DC. :05λ is operated in the ΤΟΤΑLΙΖΕ Α mode .

Reset Input/Output (Contact 26Α)

The counter is cleared to zero when α LO is app lied to contact 26Α . This is
accomplished when the fron t-pane l RESET button is pushed, or when the FUNCTION
switch is between detents . Contact 26Α also goes LO momentarily during α power-
up reset period . This contact does not go LO when the DC 505/DC 505Α internal
circuitry clears itself. for another Count . To use 26Α as α Reset Input function ,
set it to α LO by an external switch closure to ground, or drive it LO by
an open-collector logic gate capable o f sinking 15 mA .
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I nt Scan Clock Output/ I nt Scan Clock Disable (Contacts 24B/25B and 27A)

Contacts 24B/25B are hard wired together at the rear edge connectors . The
In Scan Clock signal (2 kHz square wave) is present on 24B/25B as long as
27Α (Int Scan Clock Disable) is held HI (or open) . Α LO applied to 27Α will
disable the Int Scan Clock circui t . A t present, i t 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 to LSD (as observed on the front-panel
display), with the rising edge of each Scan Clock pe riod se lecting the decimal
digi t to be displayed . The binary leve ls for α selected digit remain on the
BCD output lines for one complete Scan Clock period (500 microseconds) . An
idea' time to externally read (decode) the BCD data is during the negative
portion of the Internal Scan Clock period .

Time Slot Zero (Contact 25Α )

Overflow and Leading Ze ro Suppression (Contact 23Β )

Digital Counters-DC 505/DC 505Α

Time S lot Zero ( TSO) on rear contact 25Α is α TTL negative-go ing pulse that
has α duration equal to α Scan Clock period and occurs once p er complete display
scanning cycle . ΤSΦ is α pulse which 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 α synchronizing pulse fo r external equipment .

Rear contact 23Β is normally at α HI leve l and-goes LO and HI at about α 3 Hz
rate when the DC 505 is in an overflow condition . Α LO corresponds to "display
on". 23Β can be driven LO to completely blank the front-panel dis play (all
digits) . When the display is not in an overflow condi tion , α LO will exist
during periods of leading zero suppression .

1 MHz Cloc k Ουt/ Ext Clock Input (Contact 14Α )

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

Signal I nputs (Contacts 16A-17A and 17B-16B)

Selection of Channel Α (16Α) or Channel Β (17Β ) signal inputs are controlled
by front-panel LEVEL/SOURCE switches . Signals applied through the rear in-
terface are terminated into α nominal 50-ohm load imp edance to match coaxial
cable connections . Use contacts 17Α and 16Β as coaxial-cable shield ground
connections . R210 or R100 can be removed to convert the input impedance to
1 IM, if des ire d .
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Manual Sta rt/Sto p (Contact 26Β )

Contact 26Β is normally at α ΤΤL HI level . Α ΤΤL LO applied to this contact
will open an internal gate to allow counting. Con tact 26Β should be wired
and used in the ΤΟΤΆLΙΖΕ Α mode only .

	

In other modes of operation , 26Β is
not locked out and if α LO is applied for these modes ; the result will be α
variety of erroneous displays .

Trigge r Level Out (Contact 22Α)

This contact has α do voltage range (-2 V to +2 V) which allows monitoring
(with α DVM) the trigge ring level of signals applied to CH Α or CH Β . Α front-
panel swi tch determines whether the do output on contact 22Α is for CH Α
or CH Β . For the DC 505Α this output is factory wired . For α DC 505 that
does not have this feature, you can order and install α Trigger Level Out
Modification Kit Numbe r 040--0757-00 .
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Plug-in or Power Module R ear V iew

ASSIGNMENTS Ι Ί

	

ASSIGNMENTS

288

27Β

26β

258 -.~

24 β

238 -"

228 --4-

'"' 18

208

198 ~

188

178

16B -;

156

14 Β

CAUTION

"-- 28A

2 7Α

~ 26 Α

25 Α

24 Α

23 Α

22 Α

2 ΙΑ

20Α

19 Α

18 Α

~- 17A

16 Α

~ 15 Α

14 Α

Digital Delay Units-DD 501

Each Rear Interface Connection shown has its own through-ho le-plated
connect ion pad .

When α Power Module compartment has been se lected for the DD 50 Ζ and
wired for α specialized interface system, (Op tion 7) α plastic barrier
(Tektronix Part Number ΖΖ4- Ζ 593-02) shou ld be installed in α key s lot
between contacts 21 and 22 on the Power Module .

Do not insert any TM 500 Series p lug-in in α live Power Module and do
not use excessive force when inserting the plug-in .
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Plug-In or Power M odule Rear V iew

Decimal Point, 10 mA Sink,

	

27 Β
Open Collecto r , 15 V Max .

268

18 Β

1 7Β --~

16Β -{

One Output, 10 TTL Loads

	

15 Ε

Polarity, 1 TTL Load

	

14β

CA 'ITIQN

Digital Meters-DM 501

-"- 26Α Scan C lock , See Tex t .

25 Α ~Least S i gnificant Digi t,
Source 50 PA, Sink 1 .1 mA Max .

24Α Temp Out 10
mV/0C

at = 5 mA Max .

BCD Ou tput,

	

Serial by

	

2

	

21 Β ,~

	

21 Α
Dig it, Source 360 μΑ ,

	

j Low Power
Sink 400 PA

	

1 8

	

20Β --~	20 Α 4

	

BCD Outpu t, Serial by
Digit, Source 260 μΑ ,

Data Trans fer, 6 TTL Loads

	

19B ~,

	

19Α 1

	

S ink 400 μΑ

When α Power Module compartment has been se lected for the DM 501 and
wired for α specia lized in terface system, α plastic barrier (Tektronix
Part Number 2 Ζ4- Ζ 593-02) should be insta lled in the key slot between
contacts Ζ 7 and Ζ8 on the Power Module . Early production DM 50 Ζ 's
may have the key s lot between contacts 2Ζ and 22 .

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

Display logic, temperatur e readout simultaneous wi th the front panel
output and external input are availabl e at the rear interface connector .

Display Details

The display is sequentially scanned starting with the least signifi-
cant digit and ending with the second most significant digit . The
most significant digit and polari ty signs are not scanned in time
sequence . They are determined when the count is transferred to the
latches and are not updated until the next data trans fer . All digits
di sp lay numbers from 0 through 9 with the exception of the most signifi-
cant d igi t . This digit displays either α 1 or 0 . The plus or minu s
sign i s also included within this digit module . All digits excep t the
most significant digit have similar segments connected together . These
segments are driven from α BCD to seven segmen t decoder driver . The
BCD data is available at the rear interface connector .

Buffering Outpu t Terminals

Assignments Desc r iption

INTERFACE NOTES

The assignments diagram lists the loads each rear interface outpu t
terminal is capabl e o f driving . Buffers may be required depending on
the load requirements . Α 74LO4 low power TTL chip with six inver ters
per chip may suffice . For α non-inverted output use α CMOS buffer such
as α CD4050 . If buffering is required on only one output line, use
α transisto r such as the 2Ν2222Α .

Hi and Lo Input (28Β and 28Α) . 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 float ing . Maxi-
mum voltage on either input should not exceed 350 V measured from ground .

Decimal Point (27Β) . Connect α 5 .1 kQ resistor from this pin to +5 V .
This terminal connects directly to the collector of Q340 . This terminal
is high when the displayed digit requires α dec imal point to its lef t .

Scan Clock (26Α) . This is α 4 kHz signal used to step the display
throught the digit sequence as desc ribed earlier . See Fig . 2 . Buffer
this output with α non-loading device (CMOS) .



Least Significant Digit (25Α) . This terminal goes high when the data
on the BCD lines applies to the least significant digit .

BCD Outpu t Lines (19Α , 20Α , 20Β , 21Β) . These l ines pr esent the data
in bit paral le l character serial fash ion .

Data Transfer (19Β ) . This line goes high when the count accumulated
in the cascaded counters transfers to the five 4-bit l atches . The
first lsd pulse (high) after Data Transf er goes low may be used to
start the display sequence .

One Output (15Β) . This line goes low when the 1 in the msd module is
illuminated .

Polarity (14Β) . This connection is low when the vertical bars in the
polar ity s ign are illuminated .

Temperatur e Readout (24Α and 24Β Ground) . These connections are in
parallel with the front panel ΤΕΜΡ OUT terminals . The vo l tage avail -
able is 10 mV/degree .
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(new BCD data presen t)
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Digital M eters-DM 501

STORE DATA -π-

0 α`

σ ^
o I3
D C
0 D

Registers are cleared when "STORE DATA " is high .

	

Storage begins when

"STORE DATA" goes low.

	

Valid Data is available when "DATA READY" goes

DATA READY

3 14 15 16 F O

	

Ε Ι B CD 2

OUTPUT TERMINAL, ΑSSLGNMENT.S

	

:

D Ε F G Ν

(ARC outputs not used)

	

:
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Plug-In or Power Mod ule Rear View

Hi Input

*(Η ) Decimal Out

	

278

Digit

	

*(Η ) MSD Out

	

21 613
Select *(H)

	

2nd SD Out

	

25Β --~

Temp Output Gnd (chassis)

	

2413-

238 -~-

22Β --"

*(Η) BCD Out 2

	

21 Β

*(Η) BCD Out 8

Γ,ΑUΤΙΓΙΝ

ASSIGNMENTS
CONTACTS

	

ε U ιJς 71 ΟΝ

Digital Meters-DM 502

28 Α Lo Input

27Α Floating Common (all Data Outputs)

26Α 3rd SD Out (Η)*

	

Digit

25Α LSD Out (Η)*

	

Select

24Α Temp Output

23Α

22Α

21 Α

20A BCD Out 4 (H)*

19A BCD Out 1 (H)*

*Optional - see In terface Notes . Th ese outputs must be buffer ed befor e
using them to drive externa l inputs . Letter in ( ) indicates active leve l .

When α Power Module compartmen t has been se lected for the DM 502 and
wired for α specialized interface system, α plastic barrier (Τektronix
Part Number 2Ζ4-Ζ593-02) should be insta lled in the key s lot between
contacts Ζ 7 and ΖΒ on the Power Module .

Do not insert any TM 500 Series plug-in in α Live Power Module and do
not use excessive force when inserting the plug-in .
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Digital Meters-DM 502

General

INTERFACE NOTES

The HI Input (contact 28Β), LO Input (contact 28Α), Temp Output (contact
24Α), and Temp Outpu t Gnd (contact 24 Β - chassis ground ) are the only
DM 502 input/output functions that are factory wired to the rear-interface
contacts . If i t is desired to transmit digital data through the power
module interface the connections to the rear-interface contacts must be
user wired . Suggested instructions f or obtaining digi tal data from the
DM 502 is included in these Interface Notes .

HI I np u t and LO I npu t (Contacts 28B and 28A)

Measuremen t signals, excep t temperature (TEMP PROBE), can be applied
directly through the rear interface HI (28Β ) and LO (28Α) circui t board
contacts . Comparisons can be made between front panel and rear inter-
face measurement sources by using the ΕΧΤ-ΙΝΤ pushbutton switch on the
front panel of the DM 502 .

When us ing the rear interface HI and LO contacts, the maximum deviation
from ear th ground (dc plus peak ac) should not exceed 350 volts, or +50
dBm in the d B mode . The impedance between the HI and LO contacts is
dependent on the posit ion of the front-panel range/function switch (type
o f measurement being made) . Fo r further detai l s re lated to inpu t im-
pedance and input limitat ions r ef er to the Electrical Specifications
section of the DM 502 inst ruction manual .

Temp Outpu t and Temp Ou tpu t Gnd (Contacts 24A and 24B)

These contacts can be used to monitor α do vo ltage proportional to
temperature measurements when using α Ρ6430 probe connected to the
front-panel TEMP PROBE inpu t connector . The ou tput impedance at contact
24Α is quite low and α 10,000 to 20,000 Ω/V meter can be driven direct ly
from this point . Sensi tivi ty (for α properly calibrated system) is
10 mV/0C or 10 mV/°F . In normal operation °C or of mode is selected
by α front-panel switch and the do vol tage meas ured on contact 24Α
(2 vol ts maximum) is directly related to the temperature va lue display-
ed on the DM 502 front panel .

If it is desired to moni tor the do voltage (at 24Α) related to tempera-
ture while using the front-panel range/function con trol to perform other
measurement functions, the user can modify the internal circuitry in
the following manner (refer to Fig . 1) :



Digital Mete rs-DM 502
1 . For monitoring in the °C mode, disconnect either

end of R285 .

2 . For monitoring in the οF mode, connect α jumper
wire between the center terminal of potent iometer
R268 (°F) and the solder pad as shown .

The DM 502 Option 2 instrument does not have the temperature measure-
ment or monitoring ca pability and contact 24Α for an Option 2 instru-
ment is grounded to the chassis .

Digital Data Ou tput (Optional Contacts)

The DM 502 front-panel readout is α 331 digit disp lay using four seven-
segment LEDs . The most significant digit (MSD) is at the extreme left
with the least significant digit (LSD) at the extreme right of the
display . The digits are numbered 1, 2, 3, 4 (from right to left) with
the LSD being digit 1 and the MSD being digit 4 .

The internal ci rcuitry for the DM 502 does not scan the digits in α
1, 2, 3, 4 sequence . The scan sequence is digit 1 (LSD), 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 use r wired to specific data points on the DM 502 cir-
cuit board . Refer to Fig . 2 for the specific data point locations and
the so lde r pad connections for the rear-interface contacts .

CAUTION
All digital data outputs and the LO input termina ls
(front and rear) of the DM 502 is referenced to α
floating common (contact 27Α) when wired according
to Fig . 2 .

	

If the data outputs are wired to α periph-
era l instru ment with α chassis ground reference, the
DM 502 circuitry must also be referenced to chassis
ground. If the DM 502 circuitry is left floating as
litt le as 0 .2 volts away from chassis ground, the re-
sult is α possible loss of data and just α few volts
more than this can resul t in damage to the DM 502 and
the peripheral instrument .

	

The DM 502 floating common
can be referenced to chassis ground by connecting α
jumper between the LO and chassis ground terminals
on the front panel .

If the DM 502 is user wired according to Fig . 2 the digital data out-
puts (signal lines) must b e buffered to prevent excessive loading on
the DM 502 data lines . Α typica l transistor buffer circuit is also
illustrated in Fig . 2 . Note that the digit scan sequence (1 - 3 -
2 - 4) remains the same as the front panel scan sequence . When using
the transistor typ e of buffer circuit the BCD and Digit Select out-
pu t l ogic level format is changed from active high true to active
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low true . The output logic level format for the Transfer signal line
(contact 19Β ) is true in the low state and this signal line might
require α buffer circui t of opposite polarity than the circuit sug-
gested in Fig . 2 . It is suggested that the transistor buffer circuits
drive additional inverter circuits to retain the same logic l evel
format as the DM 502 .

It is not recommended that ΤΤL devices be connected directly to the
digital data lines at the rear interface . As α result, external inter-
face alternatives should include low current load devices such as
CMOS, or the isolation circuitry similar to that shown in Fig . 3 .

ΝΟΤΕ

When any DM 502 interface system has been completed,
it might be necessary to perform Step 3 of the Internal
Adjustment Procedure in order to Adjust Integrator Zero.
Refer to the DM 502 instruction manual .

The isolation circuitry shown in Fig . 3 performs 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 α 1 - 2 - 3 - 4 sequence . This circuit could be buil t
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 ΤΤL compatible . All of the IC's should be CMOS devices
so that the outputs of the isolators are not loaded . The circui t re-
quires two quad-παηd-gates, one hex-inverter , on J-Κ flip-flop, four
CA3083 transistor packages and ten optical isolators . When connecting
the CA3083 transistors be certain that the transistor packages are not
mixed between the iso lator and driver circuits and that th e substrate
for each package is tied to its individual signal ground refer ence .

Α t ime-ladder diagram for the circuit illustrated in Fig . 3 is shown
in Fig . 4 . Note that the DM 502 Digit Select pulses are approximately
0 .4 ms duration wi th the DM 502 scan period (1 - 3 - 2 - 4 sequence)
being approximately 1 .56 ms . The J-Κ flip-f lop changes the digit scan
sequence 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-Κ
flip-flop is clocked by the negative-going edge of the MSD pulse . As
α resul t, the complete period for the 1 - 2 - 3 - 4 digit select sequence
is increased to abou t 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 bl inking
at the count of 2000 and the numeral 2 o r 3 will not appear on the DM 502
display . By applying α logic low level to the two nand gates for binary
bits 4 and 8 during the MSD time slot, the interf ace circuitry has the
abi l ity to provide valid counts up to 3000 even though the display may
be bl inking .
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Digital Mete rs-DM 502
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Digital Mete rs-DM 502
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NOTES



Plug .-In or Power Mo d ule Rear V iew

Trigger Output Groun d 28 Β

Trigger Uutput (1 Κ ) 27Β

26B
Gate I nput Ground (%2 .5 Κ ) 2, Β

Sources -.130 IA/10 W

Gate I nput 24 Β

VCF Input (11 K)

	

( Requires 1 .1 Χ

	

21B _.
Front Panel equ ivalent volts)

208---p-

ASSIGNMENTS Ι Ι

	

ASSIGNMENTS

CAUTION

Function Generators-FG 501

28A Signal ( Function) Output (30 Κ)

27Α Signal Ou tp ut Ground

26Α

25Α

24Α

23Α

22 Α

21 Α

20Α

19Α

1$Α

17 Α

16 Α

15 Α

14 Α

When α Power Module compartment has been se lected for the
FG 502 and wired for α specialized interface system, α
plastic barrier (Tektronix Part Number 2 Ζ4- Ζ593-02) should
be installed in α key slot between contacts 23 and 24 on the
Power Module.

Do not insert any ΤΜ 500 Series plug-in in in α live Power
Module and do not use excessive force when inserting the
plug-in.
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Function Gene rato rs-Fβ 501

General

I i 4TERFΑCL ί 'JOTES

In order to maintain waveform f ideli ty all input/output connections to
the Power Module interface should be done using coaxial cab le, paying
particular attention to cable layout to reduce cross talk to α minimum.

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

All waveforms (including do offset) available at the front-panel OUTPUT
connector are transmitted to the rear interface via contact 28Α . Source
impedance from 28Α is nominally 30 kΩ (to provide external equipment
isolation) . Normal load impedance should be 300 kΩ , or greater . To
conver t contact 28Α to α low impedance source, R299 can be replaced
with α 47 ohm, 1 watt resistor . When this is done, the use of the
front-panel OUTPUT connector and contact 28Α at the same time can
cause some wave form distortion . The absolute signal amplitude across
the load is dependent on the vo ltage divider ratio of the FG 501 source
and load impedance . Open-circuit output amplitudes are 15 V peak-to-
peak with + 5 V do offset . In some cases, high-frequency compensation
may be necessary . Ground coaxial-cab le shield to contact 27Α .

Trigger Output (Contacts 27B and 28B)

Trigger s ignals from rear contact 27Β are derived from α 1 kΩ source
impedance with the abso lute output amplitude being load dependent . Open-
circuit output ampli tude is about 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 α counter , because
its waveshape and amplitude does not change with front-panel control
settings . Use contact 28Β to ground α coaxial-cable shield .

Gate I nput (Contacts 24B and 25B)

The Gate Input signal to contact 24Β should be at least + 2 V and not more
than +15 V . Refer to FG 501 Inst ruction Manual for operation and
applications re lated to Gated (Burst) Output, Variab le Phase, Tone-Burst
Generation or Stepped-Frequency Multiplication . Use contact 25Β to
ground α coaxial-cab le shield . Input impedance for contact 24Β is about
2 kΩ .
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VCF Input (Contacts 21 β and 22β )

Functio n Generators- FG 501

An input signal (0 V to _+ 11 V maximum - usually α linear ramp ) applied
to contact 21Β can be used to operate the FG 501 in α Voltage-Controlled
Frequency mode . Refer to FG 501 Instruction Manual . Α pos itive-going
signal sweeps the selected frequency upwa rds, while α negative-going
s ignal sweeps the selected frequency downwards . Input impedance fo r
contact 21Β is about 11 U. Use contact 22Β to ground α coaxial -cab le
s hield .
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Plug-in or Power Mod ule Rear View

ι
ASSIGNMENTS

FUNCTION CONTACT5

Tr igger Output G round

	

28Β -~

	

"-- 28Α

	

Signal ( Function) Outpu t (30Κ)

Trigger Output (ti75 Ω )

	

27Β

	

"- 27Α

	

Signal Outpu t Ground

26Β

	

f- 26Α

Gate I nput Ground

	

25Β

	

25A

Gate Input (-.11K)

	

24Β

	

"-- 24Α
(Sin k s -A00 ιιΑ/lOW )

23Β -~

	

23Α

VG F In put Groun d

	

22Β -~

	

22Α

V C F Input ( Ι 1 Κ )

	

21B

	

21 Α
(0 -+ _+ 11 V for 1000 :1)

20Β 20Α

19B 19Α

18B 18Α

17B 17Α

16B -~--- 16A

156 15Α

14Β 14Α

CAUTION

ASSIGNMENTS
CONTACTS FUNCTION

Function Generators-FG 502

When α Power Module compartment has been se lected for the
FG 502 and wired for α specialized in terface system, α
plastic barrier (Tektronix Part Number ΖΖ4- Ζ593-02) should
be installed in α key s lot between contacts 23 and 24 on
the Power Idodu le .

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



Function Gene rators-FG 502

General

INTERFACE NOTES

In order to maintain waveform fidelity all input/output connections to
the Power Module interface s hould be done using coaxial cable, paying
part icular attention to cable layout to reduce cross talk to α minimum.

Signal ( Functi on ) Output (Contacts 28A and 27A)

All wave forms (including do offset) available at the front-panel OUTPUT
connector are transmitted to the rear interf ace via contact 28Α . Source
impedance from 28Α is nominally 30 kΩ , (to provide external equipmen t
isolation) . Normal load impedance should be 300 kΩ , or greater . To
convert contact 28Α to α low impedance source, 8560 can be replaced
with α 47-ohm , 1 watt res istor . When this is done, the use of the
front-pane l OUTPUT connector and contact 28Α at the same time can cause
some waveform disto rtion . 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 do offset . In same cases, high-frequency compensation may be
necessary . Ground coaxial-cable shield to contact 27Α .

Tri gger Output (Contacts 27B and 28B)

Trigger signals from rear contact 27Β are derived from α ιω75 Ω source
imp edance with the absolute output amplitude being load dependent. Open-
circuit output amplitude is about 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 t rigge r
s ignal is the best output to drive α coun ter or edge-tr iggered devices,
because -its waveshape and amplitude does not change with front-panel contro l
settings . Use contact 28Β to ground α coaxial-cable shield .

Gate Input (Contacts 24B and 25B)

The Gate Input signal to contact 24Β should be 0 V to +2 V or greater and
not to exceed +15 V . Refer to FG 502 Instruction Manual for operation
and applications related to Gated Output, Tone-Burst Generation or Stepped-
Frequency Multiplication . Use contact 258 to ground α coaxial-cab le
shield . Input impedance for contact 24Β is about 11 kΩ .



VCF Input (Contacts 21 B and 22B)

Function Generators-FG 502

An input signal (OV to _+11 V maximum - usually α linear ramp) applied to
contact 21Β can be used to operate the FG 502 in α Voltage-Controlled
Frequency mode . Refer to FG 502 Instruction Manual . Α positive-going
signal sweeps the selected frequency upwards, while α negative-going
signal sweeps the selected frequency downwards . Input impedance for contact
21Β i s about 11 kΩ . Use contact 22Β to ground α coaxial-cable shield .
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Plug-In or Power Module Rear View

ASSIGNMENTS
FUNCTION CONTACTS

Trigger Output Groun d

	

2813-.1.1

Trigger Output (1 Κ)

	

27Β --P-1

26 Β

25Β

24Β

23Β

VCF I nput Groun d

	

22Β .-,.

VCF I nput (13 .1 Κ ) 21 Β
(0 -" + 10 .8 fo r 1000 :1)

2 ΟΒ --.

19Β~

18 Β

17Β

16 Β

15Ε

14 Β

CAUTION

~-- 17A

~ 16Α

~. 15A

. 14Α

Function Gene rato rs-FG 503

ASSIGNMENTS
CON TACTS FUNCTIO N

"- 28Α

	

Signal ( Function ) Output (30Κ )

f- 27Α

	

Signal Output Ground

~-- 26Α

~-- 25Α

"- 24Α

"- 23 Α

,- 22A

21 Α

f- 20Α

19A

18Α

When α Power Module compartment has been se lected for the
FG 503 and wired for α speciali zed interface system, α
plastic barrier (Tek tronix Part Number 2Ζ4- Ζ593-02) shou ld
be installed in α key slot between contacts 23 and 24 on
the Power Module .

Do not insert any TM 500 Series plug-in in α live Power
Module and do not use excessive force when inserting the
p lug-in .
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Function Generators-FG 503

General

τrrrεRFαcε Rοτεs

In order to maintain waveform fidelity α11 input/output connections
to the Power Module interface should be done using coaxial cable,
paying particular attention to cable layout to reduce cross talk
to α minimum.

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

All waveforms (including do offset) available at the front-panel
OUTPUT connector are transmitted to the rear interface via contact
28Α . Source impedance from 28Α is nominally 30 kΩ (to provide
external equipment isblation) . Normal load impedance should be
300 kΩ , or greater. If it is desired to convert contact 28Α to α low
impedance source, R412 can be replaced with α 47-ohm , 1 watt resistor .
When this is done, the use of the front-panel OUTPUT connector and
contact 28Α at the same time can cause some waveform distor tion . The
absolute s i gnal amplitude across the load is dependent on the vol tage
divider ratio of the FG 503 source and load impedances . Open-circuit
output amplitudes are 20 V peak-to-peak with +5 V do offset .

	

In some
cases, high-frequency compensation may be necessary . Ground coaxial-
cable shield to contact 27Α .

Trigger Output (Contacts 27B and 28B)

Trigger signals from rear contact 27Β are derived from α 1 kΩ source
impedance with the absolute output amplitude being load dependent .
Open-circuit output amplitude is about 5 V peak-to-peak . The trigger
waveformt is rectangular with the period and duty cyc le dependent upon
the selected frequency and type of waveform selected by the FUNCTION
switch . The trigger signal should be used to drive α counter or edge-
triggered devices, because its waveshape and amplitude does not change
with front-panel control settings . Use contact 28Β to ground α coaxial-
cable shield .

VCF Input (Contacts 218 and 22B)

An input signal (OV to + 10 .8 V maximum - usually α linear ramp) app lied
to contact 21Β can be used to operate the FG 503 in α Voltage-Controlled
Frequency mode . Refer to FG 503 Instruction Manual . Α pos i tive-
going s ignal sweeps the selected frequency upwards, while α negative-
going signal sweeps the se lected frequency downwards . Input impedance
for contact 21Β is about 13 .1 Κ . Use contact 22Β to ground α coaxial-
cable shield.
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η

Plug-In or Power Mod ule Rear V iew

ASSIGNMENTS Ι I

	

ASSIGNMENTS
FUNCTION

	

CυΝΓΑςΤ $ Ι

	

Ι CONTACTS

	

VUNCI ION

Tr ig Output Common

	

28 Β -+

	

-.0- 28 Α

	

Output

Trig Outpu t

	

27β

	

"- 27 Α Output Common
Phase Lock Erro r

	

26 Β

	

~-- 26 Α Sweep Reset OutputVoltage Outpu t
Trigger/Gate Inpu t Common

	

25Β -~

	

25Α

	

Linear Sweep Output

Trigger/Gate Inpu t

	

24 β

	

+- 24 Α

23 Β -"

	

-~--- 23 Α

	

AM Input
VCF Inpu t Common

	

22 Β -+

	

22 Α

	

Sweep Trigger Input

VCF Input

	

21 Β

	

21 Α

20Β -+

	

20Α

19B -~

	

19Α

Ι 8 Β

	

18Α

17 Β

	

~-- 17Α

16 Β .~

	

~.- 16A

15B 15 Α

1 αΒ

	

ή

	

14A

Pins 14 through 28 are not used on the Main board . All connections
shown for pins 21 th r ough 28 are on the Floating board .

G`AUΤi'GN

Function Generators- FG 504

When α Power Module compar tment has been se lected for the FG 504
and wired for α specia lized in terface system, α plastic barrier
(Tektron ix Part Number 214- Ζ 593-02) should be installed in the
key slot between con tacts 23 and 24 on the Power Module .

Do not insert any TM 500 Series plug-in in α Live Power Module
and do not use excessive force when inser ting the plug-in .
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Function Gene rators-FG 504

Output (P i n 28Α )

This terminal is connected to the front panel OUTPUT connector through
α 30 kΩ res istor . The common terminal for this output is p in 27Α .

Sweep Reset Ou tput ( Pin 26Α )

Α positive-going pulse from about -13 V to abou t +9 V occurs at this
connection at the time the sweep resets . This output is designed to
drive at least 10 kΩ . The pulse can be used to raise the pen on α chart
recorder when doing sweep frequency tests on fil ters or other devices
or as end-o f-sweep trigger for an external device . Connect the return
line to chassi s ground .

Linear Sweep Outpu t ( Pin 25Α )

This terminal is connected to the ou tpu t o f the sweep generator through
α 1 kΩ resisto r . The waveform at this terminal is identical with the
wavef orm at the front panel LIN SWEEP OUTPUT terminal exce p t in the STOP
FREQ mode .

	

In the STOP FRΣQ mode this rear connection continues to out-
put the linea r sweep ramp while the fron t panel connection outputs α
do voltage equivalent to the peak ramp vo ltage . To make the ou tpu t at
the rear terminal the same as the LIN SWEEP OUTPUT terminal, remove the
lower end of R1525 from the Function board . Connect an eigh t inch wire
from the lower end of R1525 to the lower end of R1520 a lso located on
the Function board . The exact location of these resistors can be found
from the Parts Location Grid . Use chassis ground as the return ci rcuit .

AM I nput ( P in 23Α )

This input has the same inpu t characte ristics as the AM INPUT connection
on the fron t panel . Use chassis ground for the circuit return .

Sweep Trigger I np u t ( P in 22Α )

This te rminal is connected to the front panel SWP TRIG INPUT connector
through α 1 .5 kΩ resisto r . Use chassis ground for the return cir cuit .

INTERFACE NOTES



Trigger Output (Pin 27Β )

This connection i s made through α 510 Ω resistor to the fr ont panel
TRIG OUTPUT connector . Use connection 27Β for the return circuit .

Phase Lock Error Voltage Output (Pin 26Β )

The signal at this terminal is the output of the phase locked loop
fil ter . An output of 0 V indicates the ref erence frequency is the
same as the free-run frequency . Α vol tage o f +10 V open c ircuit indi-
cates α generato r output frequency of about 10 dial divisions higher
than the free run frequenc y and -10 V open circuit indicates α genera-
tor frequency about 10 dial divisions lower than the free-run frequen-
cy . The output impedance is 1 kΩ . Use the chass is ground as the
return circuit .

Trigger /Gate I nput (Pin 24Β )

This connection has the same do input characteristics as the front
panel TRIGGER INPUT connector . Use the chassis as the return circui t .

VCF Input (Pin 21 Β )

This connect ion has the same input character istics as the front panel
VCF INPUT connecto r . Use contact 22Β as the return circuit .

R1525

Fu nction Generato rs-FG 504

Funcl fon Boa rd

R1 524



SECTION 10

LOGIC ANALYZERS
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Plug-in or Power Module R ear View

Channel Select Output

	

25 Β -.-
1 ECL Load

2 4Β -"i

23Β -" 1

22 Β
External Display Clock Input

	

21 Β
1 ECL Input

Display-Store Mode Output

	

20Β
1 ECL Load

Serial Data Outpu t

	

19Β ~~
1 ECL Load

CAUTION

"- 28Α

~- 27 Α

26 Α

25 Α

24 Α

-e-- 23 Α

22 Α

21 Α

20Α

19Α

18 Α

f- 17A

16Α

15 Α

14 Α

Logic Analyzers-LA 501

These assignments are for instruments with serial numbers of Β010250 and up .

When α Power Modu le conτpartment has been se lected for the LA 5σΖ and
wired for α specialized interface system, α p lastic barrier (Tektronix
Part No . 2 Ζ4- Ζ 593-02) should be installed in α key s lot between contacts
24 and 25 on the Power Module .

Do not insert any TM 500 Series plug-in in α live Power module and do
not use excessive force when inserting the p lug-in .
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Logic Analyzers-LA 501

10-4

General

Frame Output (148)

Se rial Data Output (19Β )

IMΣRFΑCE NOTES

To maintain waveform fidel ity, make connections to the power module

interface with coaxial cable . Carefully pl ace the cable to keep cross
talk to α minimum .

The ou tput at contact 14Β represents the scanning status o f the serial
data output . Channel 3 is the last channel scanned in the ser ial data
outpu t . Th e output is an ECL low pulse, which occurs once each 16 flag
pulses (or every 4096 bits of data serially scanned -- see J120-14 for
flag ou tput) . The leading edge of the low pulse i s the start o f α
channel 3 serial scan and the trail ing edge i s the end of the channel
3 scan .

Contact 19Β is the output of the memory which has been converted from
parallel data to serial data form (negat ive-voltage ECL) . See Table
1 for channel output sequence .

Dis play-Sto re Mode Ou tput (20Β )

This output contact 20Β indicates the status of the display-store mode .
The output is negative-vol tage ECL .

	

Τπ the display mode, the ou tput
level is l ow and in the store mode it is high . (The outpu t is actually
the internal display clock inhib i t signal) .

Ext Display Cloc k I npu t (21 Β )

Con tact 21Β is an external input used as α disp lay c lock in the display
mode . Using this inpu t involves internal switch (S835) selection .
Thi s input accepts negative-vo ltage ECL .

Channel Select Output (25β )

The output at contact 25Β ind icates the scanning status of α channel
that has been selected for positioning . The output is negative-voltage
ECL . This line p rovides α low pulse each time α channel selected for



positioning is scanned in serial data format . When the next channel
is selected for scanning, the output returns high .

Tabl e 1

Serial Data Output Sequence

FORMAT

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

Logic Analyzers-LA 501
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MONITORS



NOTES



Plug-In or Power Mod ule Rear V iew

ASSIGNMENTS
FUNCTION CONTACTS

28Β -~

27Β --Υ

26Β -~

25B --~

24Β -~

2 3Β --~

22Β -~
21 Β~

20Β ^.

.1 9Β -~

18B -~
Χ Input

	

17B --~

Common Υ Input

	

16B

1 Customer installed wiring required .

CAUTION

ASSIGNMENTS
CONTACTS F UNCTION

-- z8A
~-- 27Α

	

Ζ Inpu t

	

1

t 26Α

	

Common Ζ Inpu t ξ

f- 25Α

"-- 24A
~ 23Α

~,... 22A

t- 21 Α

t- ΖΟΑ
19A

~ 18Α

17Α

	

Common Χ Input, 1
16A Υ Inpu t

15Α

14Α

Monitors-MR 501

When α Powelc Μadu,Ce campatι.tment haιs been aetec.ted Jα,% the MR 501 and
w,ύced 6αιι α d pec.τ.aQ,ίzed ,ίn,teAjace ~s y.5tem, α p2utέ.c bαvt,Σelι ( Τefτ.;ftαικ.χ
Ρεντ,t NwnbeA 214-1593-02) 6 houl'd be iιvsta.P.Qed in α key z .Ι?αω between
contacts 21 and 22 on the ΡοωeΑ Μodu,ee .

Do not .ίrνsefιt any TM 500 SeAi.eιs pt.u.g-in in α ,Ρ.ί.ν e ΡαωeΑ Μoduee and do
not u3e exce,64 .ίve 6oAce when .ίnb eht.ίng the p.eug-in .



Mon ito rs-MR 501

Ζ I nput

The Z-axis input signal can be applied to contact 27Α by unsoldering
the coaxial cable from the Ζ front-panel input connector and soldering
i t to contact 27Α . Α +5 V signal turns the crt beam on fr om α zero volt,
off condition . The input resistance is 10 kΩ .

Χ Input

ΙNϊΣRFΑCΣ NOTES

To apply the horizontal (Χ) input signal to contact 17Β , disconnect
the res istor from the Χ front-panel inpu t connector and solder the
center conductor of α length of miniature coaxial cable to the dis-
connected end of the res istor . Solder the unconnected end of th e Χ
input cable to contact 17Β (center conducto r) and 17A (common) . The
input resistance is 1 ΜΩ .

Υ I nput

To apply the vertical (Χ) input s i gnal to contact 16Α , disconnect the
res istor from the Υ front-panel input connector and solder the center
conductor of α length of miniature coaxial cable to the disconnected
end of the resistor . So lder the unconnected end of the Υ input cable
to contact 16Α (center conductor) and 16Β (common) . The input resistance
is Σ Μ .

Cοmοη ( Ζ I nput, Χ I nput, and Υ I nput)

Conntacts 26Α , 17Α and 16Β are electrically tied to the instrument
chassis . Cer tain contacts are recommended for specific use for
connection convenience .



SECTION 12

PULSE GENERATORS



NOTES



Plug-In or Power Module R ear View

ASS IGNMENTS
FUNCTION CONTACTS

Int . Frequency Monito r Ground

	

288 -~

	

~-- 28Α Int . Frequency Mo n itor (Trigger Out)

Int . Frequency Monitor (Trigger Out) 278

	

~-- 27Α Int . Frequency Monitor Ground

26Β

	

~-- 26Α Amplitude Monitor Ground

Ext . Trigger In p ut Signal Gro un d 25Θ

	

25Α Amplitude Monitor (dc out)

Ext . Trigger Input Signal 248

	

-}- 24Α

23Β -~

	

23Α

22Β -"

	

22Α

21 Θ

	

21 Α

20Β --r

	

20Α

19 Β~ 19Α

18B 18A

	

NOTE
Externa l Trigger Inpu t Signal and

17Β

	

17Α ground (24Β, 25Β)are not factory
r 16Α wired.

16Θ

	

AIL grounds are chassis grounds .
15Θ 15Α

14 Β 14Α

CAUTION

ASSIGNMENTS
CONTACTS FUNCTION

Pu lse Gene rators-PG 501

When α Power Modu le compartment has been selected for
the zG 501 and wired for α specialized interface system,
υ p lastic barrier (Tektronix Part Number 2 Ζ4- Ζ593-02)
should be insta lled in α key s lot between contacts 23
and 24 on the Power 14οdυΖe .

Do not insert any TV 500 Series plug-in in α live Power
λλοdυΖe and do not use excessive force when inserting
the p lug-in .
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Pulse Generators-PG 501

MERFACE NOTES

I nternal Freq uency Monitor (Trigger Out)

Contacts 28Α and 27Β are connected together on the circuit board . These
contacts provide α square wave pre-trigger with trans istion times occur-
ing approximately 10 n s before the output pulse . This trigger is the
complement of the front panel TRIG OUT signal . The open circuit output
vo ltage varies between 0 V and 1 V and is in phase with the negative
pulse output from α source impedance of 27 Ω . Changing R55 to 51 Ω
increases the maximum output voltage to 2 V . Only period adjustments
affect this square wave . These contacts may be shorted to ground wi thout
causing damage . Use contacts 27A/28B or both as g round returns .

Amplitude Monitor (dc out)

This output, contact 25Α , may be used to accurately set the plus or
minus output amplitude . The polarity of the voltage at this contact
is selected by the Amplitude Monitor slide switch located in the cen ter
of the Α board . Connect α high impedance vol tmeter to this contact .
Use contact 26Α as ground . Set the PULSE DURATION control to the
LOCKED ON position. Now adj ust the selected OUTPUT AMPLITUDE (VOLTS)
control for the desired amplitude . The source resistance for this
contact is 27 kΩ .

External Tr igger I np ut Signal

Contact 24Β and i ts ground, 25Β , are assigned to External Trigger Input
S ignal . These assignments are not facto ry wired . They provide the same
feature as the front pane l TRIG/DURATION IN connection . To use these
connections, disconnect the coaxial cable from the front panel TRIG/
DURATION IN bnc connector and reconnect the center conductor to 24Β and
the shield to 25Β . Set the PERIOD selector to the ΕΧΤ TRIG pos i tion and
the PULSE DURATION control to the desired duration time or to the ΕΧΤ
DURATION position

	

In the latter position , the TRIG/DURATION signal
cont rols both the frequency and durati on of the output . When the
PULSE DURATION control is not in the ΕΧΤ DURATION position and the
PERI OD con trol is in ΕΧΤ TRIG pos ition , the external TRIG/DURATION IN
s ignal triggers the output pulse, and the durat ion is determined by the
PULSE DURATION control settings .



Plug-In or Power Mod ule Rear V iew

ASSIGNMENTS
FUNCTION CO NTACTS

Trigger Outpu t Ground

	

28Β --p-

Trigger Output

	

27Β --+~

26Β~Ι

External Trigger In put Ground 2513--o-1

External Trigger I nput 2413--b-1

2 3Β --~)

22B --,-~

21 Β

20Β

19Β~

18Β

17Β

16, Β-~

15Β -~

14B--04

CAUT-ION

CONTACTS FUN CTIO N

28Α Trigger Output

~- 27A

	

Trigger Ou tput Gro und

τ- 26Α

25Α

~-- 24A

23Α

22Α

21 Α

20Α

19Α
NOTE

_ 18Α
None of the above assignments

~- 17Α

	

are factory wired. See -INTER

16A

	

FACE NOTES for wiring instructions .

~ .._.. 15Α

ASSIGNMENTS

When α Power module compartment has been se lected for
the Χ 502 and wired for α specia lized interface system,
α plastic barrier (Tek tronix Part Number 2 Ζ4- Ζ 593-02)
should be installed in α key s lot between contacts 23
and 24 on the Power Module .

Do not insert any ?Μ 500 Series p lug-in in α live Power
Modul e and do not use excessive force when inserting the
plug-in.

Pulse Generato rs-PG 502
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Pulse Generators-PG 502

Trigge r Output Signal

MERFACE NOTES

Contacts 28Α and 27Β are connected together on the circ uit board as
are ground contacts 27Α and 28Β . To obtain α + TRIG OUT signal at the
rear interface connectors, pull the coaxial cable from the front panel
+ TRIG OUT connecto r and the Timing Circuit Board . Replace this cable
with α miniature 50-Ω coaxial cable about 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 connecto r on the Output Board (near the assigned
rear interface connectors) . If α coaxial cab le with prepared end
adapters i s availab le, s imp ly p lug the ends of the cable into the
connecto rs . The amplitude of this pulse is at least 1 V into 50 Ω .
There is α fixed de lay o f about 10 ns between the leading edges of the
t rigger pulse and the output pulse . Be certain that coaxial cable
shie lds are grounded .

Complementary Trigge r Output Signal

To obtain α comp lementary (opposite polarity) tri gger s ignal , connect
α 50-Ω coaxial cable from the holes marked Internal Trig Out on the
Timing Board . the center conducto r 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 Α side of the Output
board near connector 28 and 27 . This provides outputs on the same
connectors as the Tri gger Output S ignal described above . These
connections do not interfere with the + TRIG OUT signal . Α one-half
volt s ignal into 50 Ω is availab le at these connections

Tr igger/Duration Input

Connections for this input can also be trans ferred to the rear interface
connector . Disconnect the cab le from the front panel + TRIG/DURATION
INPUT and the connector labeled Trig In on the Timing Board . Pull the
cable to remove the ends from the connect ions . Now connect α piece of
50-Ω coaxial cab le about ten inches in length from the Trig In
connections on the Timing board to the ho les connected to contact 25Β
(ground) and 24Β (center conducto r) . So lder the cable in the rear
connecto r holes and insert the other end in the connector on the
Timing Board or obtain α cable with the proper adapters .

Set th e PERIOD se lector to the ΕΧΤ TRIG p osition and the PULSE DURATION
control the the des ired durat ion time or to the ΕΧΤ DURATION position .
In the latte r p osition,the +TRIG/DURATION INPUT signal controls both the
frequency and duration of the out put . When the PULSE DURATION control
is not in the ΕΧΤ DURATION position and the PERIOD control is in ΕΧΤ



TRIG pos it ion , the external +ΤRΙG/DURATION INPUT signal triggers the
output pulse . The duration o f the output pulse is determined by the
PULSE DURATION cont rol setting .

Pulse Fi delity

Pulse Generators-PG 502

I t is important to remember that when us ing the rear interface connectors
some pulse degradation may occur due to increased cable lengths or
additional capacity introduced by the rear interface connections, etc .
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Plug-In or Power Mod ule Rear View

ASSIGNMENTS
FUNCTIO N

	

CON Ί- AC7S

28Β -i

* Trigger nut

	

27Β

26Β

25Β

* External Delay Input

	

24Β

23Β -r

22Β --~

External rating Input

	

21B

20Β

19Β -;

18Β

17Β

16B

15Β

14Β

~-- 28A

f- 27Α

~-- 26α

25Α

24 Α

23Α

22 Α

21 α
20Α

19Α

18Α

f-- 17Α

t- 16A

* ΝΟΤΕ * Use contacts 9Α or 9Β for common ground .

CAUTION

ASSIGNM ENTS
CO NTACTS i'UNCTIOΝ

Pulse Generators- PG 505

When α Ροωelι Madute eαmr.ιαfιtneι-ιέ ho-6 been ιse.fee.ted 4οη the PG 505 and
w.ivced Sαη α ιs pee.i_ae,ized ,ίnteA5aee s ystem , α ptaιs t ie barvιien ( τekthαn,i.x
Ραtt Να . 214-1593-02) ~s hau,Cd be .ίn.staUed in α key ιs .wt be,&een
cantactιs 23 and 24 on the Ροωeη Mαdu2e .

Do not .irιwιt any TM 500 Smi.eι5 ptug-in in α t ive pvwetc Mοdute and do
not u5e excesh .ίve 6otcce when τ.ιvselιt,i.ng the ptug--in .
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Pulse Generators-PG 505

Trigger Out

Contact 27Β is in parallel with the front-panel TRIG OUT connector .

External Delay I nput

INTERFACE Ν011ΣS

Interface contact 24β is connected in parallel with the INPUT front-panel
connector .

External Gating Input

Contact 21Β is used to gate off the free-running period generator . Apply α
5 vol t positive-going pulse whose duration is the same as the off time
desired . Gating the pulse generator may cause some time distortion to the
fi rst and last pulse of α pulse string .



PLUG-IN OR POWER MODULE REAR V I EW

ASSIGNMENTS
FUNCTION F UNCTIO N

Ground (Tr ig)

	

28Β -~1
+ Trigger Out

	

27Β-}Ι
* Ground

	

26Β ---.~
25Β _-~

MSD Α Out

	

24Β~i
MSD Β Out

	

23Β --Lj
MSD C Ou t

	

22 Β ---Η
MSD D Ou t

	

21 Β-"~
LSD Α Out

	

20Β~i
L SD Β Out

	

19B~~
L SD C Out

	

18Β
L SD D Out

	

17Β

HIGH-LOW Out

	

16Β-.ι-1

15Β ---+~
14Β~~

CAUTION

ΝΟΤΕ

ASSIGNMENTS
CONTACTS FUNCTION

-t-- 2 3Α
1 ~

	

22Α

	

* Ground (BCD Out)
1.--- 21 Α
1--o- 20A

19Α
18Α
17Α

~- 16A
15Α
14Α

Pulse Gene rators-PG 506

1-*-28Α

	

Amplitude Output
J.o- 27A Ground

~-26Α
~- 25Α
~- 24Α

ΝΟΤΕ

Only those pins marked with
an asterisk (*) are factory
wired .

When specialized rear interface wiring has been added to α Power
Module compartment, the PG 506 may not be fully compatible with all
other members of the signal source fami ly .

	

Trigger output (27B and
28Β ) and main output (28Α and 27Α ) are compatib le, as is the ground
on 26Β . The ground on 22Α is not compatible with certain instruments,
nor is the bcd information on 17Β through 24Β and the HIGH-LOW output
on 16Β . Α plastic barrier (Te ktronix 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
α compartment with PG 506 interface wiring, check the diagrams in
this book for pin-by-pin compatib ility .

	

Likewise, do not insert α
PG 506 into α 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 α live Power Module and
do not use excessive force when inserting the plug-in .

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 .



Pu lse Ge nerators- PG 506

Amplitude Output

Trigger Output

IN T ERF AC E N OT E S

To obtain the AMPL OUTPUT signal at the rear interface connecto rs,
disconnect the coaxial cabl e from the main board (located in the lower
lef t hand corner of the Β s ide) . Replace this cable with α miniature
50 Ω coaxial cable (Tektronix Par t No . 175-1827-00) . Remove the
coaxial connector from the other end, and solder the cabl e to the rear
interface connector as follows :

Shield to 27Α (3rd hole down from top on the Β s ide)
Cen ter conductor to 28Α (4th hold down on the B side)

See Fig . 1 for pictor ial interface connection detail .

ΝΟΤΕ

Connecting front pane l signals to the rear interface will
degrade their performance slightly .

To connect TRIG OUT to the rear interface, d isconnect the coaxial 50 Ω
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 α miniature
50 Ω coaxial cable (Tektronix Part No . 175-1826-00) . Remove the coaxial
connector from the other end, and so lder the cabl e to the rear interface
connector as follows :

Shield to 28Β (2nd hole down from top on the Α side)
Center Conductor to 27Β (5th hole down on the Α s ide)

See Fig . 1 for pictorial interface connect ion detail .

ΝΟΤΕ

Ground connections to 26Β and 22Α are the only rear interface
signal connections that are factory wired.



MSD & LSD Outputs

I NTERFACE NOTES (cont .)

MSD Α to 24Β

MSD Β to 23Β

MSD C to 22Β

MSD D to 21 Β

LSD Α to 20Β

LSD Β to 19 Β

NOTE

Each of the MSD and LSD outputs is only capable of driving
one TTL load .

	

The active level of each outpu t is high .

For the Hi-Lo Output, output is low when the HIGH display
light on the front panel is on .

Pulse Generators-PG 506

To obtain readout information at the interface, use flat ribbon-wir e to
connect this digi tal information to the through-plated holes as shown
in Fig . 1 and accord ing to the following list :

6 lead flat ribbon-wire

L SD C to 18Β

LSD D to 17 Β

	

3 lead flat ribbon-wire

Hi-Lo to 16Β



Pulse Generators-PG 506

LOCATIONS FOR USER W I RED
REAR INTERFACE CONNECTIONS

TRIGGER OUT

	

Το 24 Β MSD Α
Disconnect coax 1ο front panel at J635 on

	

To 23 Β MSD Θ
ToDVM board and replace with proper length	22 Β MSD C

coax . Connect shield to 28Β and center

	

To 21 Β MSD D
conductor to 278 on Α side of board.

	

To
To 1209 Β LSD Α

Β LSD Β
ΑΜΡL. OU-

	

ΤΡU1?

27 Α

	

_

	

Γ

	

" 1

	

1
Φ

2613
0--o- 27 Α.

	

ι

	

μ1.

	

_

	

77`77τ^

	

ίδ28 As

	

ι

	

®1
®=

	

Ι -

	

ι

	

,~

	

ο
27 Β
28 Α\
264 22 Α

a 24B

04
23B
228C4

	

V4

	

E
ιΝ

	

" Ι "<-- 21 Β σ

	

r

Im

	

-

	

λR

	

- ~,,

	

J

206
0-4-- 1913

Π °- Γl

V

ιΡ

	

C

	

0-F- 18 Β

	

' °-

	

L°- - °

	

ο

	

ο--

	

-. - 17 9

	

_~.

	

L. -

	

ι_.

	

ν Γ_*j

ιφ-_φ "<- 16Β

Ε

	

r α

	

r

Ι

	

Ι

	

Ι

Ι

	

Ι

	

Ι

NIV

01
ι< +-

π πΙ

AMPLIT UDE OUTPUT
Disconnect coax to front panel at J815 on

	

To 18 Β LSD C
main boa rd and replace with prope r length

	

To

	

17G LSD D
coax . Connect shield to 27Α and cente r

	

Το 16 Β HI-Lo
conductor to 28Α on Β side of board .

NOTE
U se flat r ibbon-wi re cable to connect
d igital Information to rear Interface.

FIG, 1, PARTIAL Α SIDE OF MAIN I NTERFACE BOARD SHOW ING AMPLITUDE AND TRIGGER CABL E CONNECTION,
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PLU G- ΙΝ 0 R P O WER Μ 0 D LI L Ε RE A R V I EW

ASSIGNMENTS
Γ U Γ " C Γ ΙΟλ 7

	

ι IJNI -.1 ION

Trigger Out Common*

	

2 F3 -..y
Trigger Out

	

27B
26β _

Tr ig/Gate Input Common* 25Β _
Trig/Gate Input 24 Β

236 -

Ex ternal High Level Control* 226
Input

	

21 β
20Β

19B-~
188
17Β

16B --i
15B

14B ----+

CAUTI ON

ASSIGNMENTS
C ON Τ n C ί θ

	

Ι -' UN C T I O N

Pulse Ge ne rators-PG 508

*Amplitude Monitor Ground

23 Α
422 Α

	

*Ex ternal Low Level Con trol
21 Α

	

Input

ι

ΝΟΤΕ

Only those pins marked wi th
an aster isk (*) are factory
wir ed .

When α Power Module compartment has been se lected for the PG 508
and wired for α specialized interface system, α plastic barrier
(Tektronix Part Number 214-1593-02) should be insta lled in the
key slot between contacts 23 and 24 on the Power Module .

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



Pulse Gene rators-PG 508

Using The Rear I nterface Connectors

See the accompanying char t for rear interface connector assignments .
For other functions not detailed hereithe small auxiliary board (Ε) has
numerous connectors available . Use the connections to make custom
inpu ts or outpu ts to the PG 508 through the Power Module .

Amplitude Monitor
These pins (25Α) are connected to the OUTPUT terminal through α

27 k r es istor and ground (26Α) . To use this functio n place the PERIOD
contro l in the ΕΧΤ TRIG OR MAN position and connect an accurate vol t
meter to these terminals . Now adj ust the TRIG/GATE LEVEL control cw
for the high steady state output voltage and ccw for the low steady
state output vo l tage . Ιπ this manner,the ou tput pulse ampli tude levels
may be pr ecisely monitored and set .

External Level Control I n puts
The high and low level output voltages can be controlled externally

through p ins 22 Β and Α at the rear in terface connector . Fig . 1 shows
the equivalent circuit .

	

Connections must be made from pad Κ to pad L
and pad Μ to pad Ν located as shown on Fi g . 2 . Use ordinary hook-up
wire of the proper length . Solder the wire to the pads . Also note the
locat ion of the Ext Hi and Ext Lo potentiometers on the output board .

To use this f eature set the front panel controls as follows :
depr ess the PRESET button (PRESET), place the PERIOD switch in the ΕΧΤ
TRIG OR 'MAN posit ion , the DURATION in ΕΧΤ DUR and the NORM COMPLEMENT
swi tch in the NORM pos ition (out) . Use α screwdriver to center the
Ext Hi and the preset HIGH LEVEL controls . Supply α voltage to the
external high input (pin 22 Β on the rear interface connector ) equal
to the highest external input vo ltage d esired (maximum 20 V) . Now
ad just the Εχ t Hi potentiometer (on circuit board) fo r an OUTPUT voltage
equal to the maximum des ired output vol tage . It may be necessary to
adjust the preset LOW LEVEL contro l as the OUTPUT vo l tage is limited
to 20 V peak to peak open circuit . The high level OUTPUT vol tage is
clamped by the low l evel OUTPUT vol tage if this range is exceeded .
Now apply α vol tage equal to the lowest external control vol tage
desired to the same rear interface connector (pin ΖΖ }i) . Adjust the
front panel preset HIGH LEVEL unti l the lowest des ired output vol tage
is obtained . It may be necessary to adjust the preset LOW LEVEL con trol
to obtain the desired output . The high level OUTPUT voltage cannot go below the
low level OUTPUT vol tage due to the level control voltage clamps . The
Ext Hi and the preset HIGH LEVEL controls interact . I t may be necessary
to repeat the above procedur e several times unt il the des ired resul ts
are obtained . Now push the NORM COMPLEMENT switch (COMPLEMENT) .
Center the Ext . Lo and preset LOW LEVEL potentiometer s .

	

Supply α



vol tage to pin 22Α of the rear interface connector equal to the highest
external contro l vol tage des ired . Adjust the Ext Lo potentiometer (on circuit
board) for an OUTPUT vo l tage equal to the highest OUTPUT voΣ.ta2e desired .
Change this voltage to the lowest desired external con trol vo l tage . Adj ust
the front panel preset LOW LEVEL control for the lowest OUTPUT vol tage desired .
As these adjustments interact, readj ust the preset LOW LEVEL and the Ext
Lo potentiometers for the desired results . Do not readj ust the preset
HIGH LEVEL or the Ext Hi potentiometers . The OUTPUT voltages now vary
iinearly and independently wi th the external control voltages .

Trig/Gate I nput
These ass ignments provide rear interface input capabilities for

the front panel TRIG/GATE IN input . The s ignal lead (24 Β) must be
user installed but the ground (25Β) i s 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 . Install α twelve inch cab le wi th the proper connectors,
Tektronix Par t Number 175-1827-00, from the connector on the input
c ircuit board label ed Trig/Gate In to the other connector on the
outpu t board labeled Trig/Gate In as shown in the illustrat ion .

Trigger Ou tput
The signal lead (28Β) must be user installed ; the

ground (27Β ) is factory wired . To route this function through the
rear interface connector remove the plug on the timing circuit board
connected to the cable from the + TRIG OUT fron t panel connector .
This plug is shown on the illustration and is labeled Trig Out .
Connect α s ix inch cable with the proper connectors, Tektronix Part
Number 175-1824-00, from the connecto r label ed Tr ig Out in the
illustration to the connector on the ou tpu t board labeled + Trig Out
in the illustration . To obtain the complement trigger out signal
connect the coaxial cable to the connector labeled Trig Comp in the
illustration . The normal trigger ou tput may be used simul taneously
with the complement, through the rear connector , wi thout disturbing
the operation of either .

12Κ Ι ~ I 10K

	

User
Ι Ext H i Ι 228 1 R1234 Ι

	

Ι R 1238

	

installe dΙ jumpers
Ι Ext Lo 1 22Α

	

Ι R1230 1

	

Ι

	

R 1232 ~

F IG . ί

Pulse Generato rs-PG 508

U780B High Level
U780A Low Level

,*..ftreset HIGH LEVEL Κ775
or LOW LEVEL R785



Pu lse Gene rators-PG 508
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Plug-In or Power Mod ule Rear View

28Β ._...

27Β
26Β

25Β

24Β

23Β

22 Β

21 Β

20Β - v

19Β `~

18Β

17Β

16Β"i

15Β -61
Ι

	

Ι
14Β~14Α

1-*.-- 28Α

-*-- 27Α

"-- 26 Α

1-*- 25 Α

-+- 24Α

	

Ρ_e ference Common

23Α Sense

μ_.. 22Α

	

Οιιt ριι t

~o- 21 A

	

Unregulated Common

Ε .f-- 20Α

Ε.-- 19A

Ε.._ 18Α

..*- 17Α

_*~ 16Α

rιιti rr τ ΠN

Power Supplies-PS 501/-1/-2
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Power Supplies-PS 501/-1/-2

I NTRODUCTION

FRERFACE NOTES

Remote prog ramming, powering and sensing o f some load under the Power Module
Op t ion 2 capabilities may be desirable . Thorough understanding o f the
schematic diagram and the exact internal connections for Input/Output lines
to the rear contacts wil l be an aid in des ign ing the spec ialized TM 500 inter-
face system .

Mode l Deviations

PS 501-1 has several part values diff e rent than those used in the other two
models of this instrumen t . The output vol tage between J50 and J52 is α constant
gain factor greater than the voltage applied to Pin 3 o f U40 with respect to
J52 . The gain factor for the PS 501-1 is theoretically 2 .22, while the
theoret ical gain facto r for the other two versions o f this instrument i s 3 .23 .
Also, there are parts tole rances within the calibration range of these
instruments that can cause fur ther deviat ions in thi s ga in f actor .

To measure the gain factor o f your individual instrumen t, adjust it fo r exactly
20 V out (between J50 & J52) . Measure the vol tage at pin 25Β wi th respect to
reference common on 24A/24B . (This will give you the vo ltage applied to P in
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 uni t . This factor times
whatever appropriate + voltage you apply to Pin 25Β wi th respect to 24A/24B
will be the output vol tage of your unit . Be sure to disconnect the wiper arm
of R42A, (see Fig . 1 fo r suggested po in t for opening this circuit) be fore applying
the external voltage to pin 25Β .

If the output voltage is taken from pin 22Α with respect to re ference common
(24Α/24Β) then remote sense at pin 23Α s hould also be connected to the load
and the sensing lead to J50 should be opened up at point "Ρ" see Fig . 2 fo r
s uggested point fo r opening this circui t . Sensing of the load voltage at the
load gives the best regulation . You will note that reaching point "Ρ" wi th
α soldering iron is best achieved on the Pin 24Β side of the c ircui t board .

PS 501 Ι /0 Functions and Limitations

Reference Common (both 24Α & 24Β in preference to 21Α o r poss ib le 21Β) . 24Α
& 24Β are the common return fo r the + vo ltage off er ed by this s upply . It can
be ground referenced, e levated or lef t open . It is suggested that elevation
of this point does not exceed α +300 V with respect to ground .

Sense (23Α) . This is α reasonably high impedance input (c lose to 1 .6 kSi), even
when current limiting takes place . When remote load vo l tage sens ing is connected
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to this point, be sure to open the front panel voltage sensing circui t at point
"Ρ" (see Fig . 2) . Sensing o f the voltage at the load gives the best regulation .

_+ Output (_22Α) . This is the low impedance source o f the voltage developed by
this unit as dictated by the gain of the individual unit times the + vo ltage
applied to Pin 3 of U40 with respect to re ference common . This is done by
adjusting R42A or (af ter opening the wiper arm o f R42A , see Fig . 2) applying
an appropriate + voltage to 25Β with respect to reference common. Maximum
current available here cannot exceed 500 mA ; however , current limi ting at levels
below this can be achieved by setting R65 (the Current Limit front panel control ) .

Unregulated Common (21Α) . This is part of the common lead circuitry (along with
24A/24B) but there is α slight resistance to this lead due to the long board runs
associated with it (approximately 2 milliohms) .

_Pin _3 _of _U40 (25Β) .

	

This input has α 10 kΩ resistance to pin 3 o f U40 .

	

Pin
3 o f U40 is also α high impedance input, so voltages applied to 25Β will show
up accurately at Pin 3 . External programming of the output voltage o f this
uni t can be achieved by applying an appropriate positive to this input af ter
making sure the wiper arm o f R42A has been opened up, see Fig . 1 . The output
voltage of this unit will be this unit's gain factor times the voltage applied
to this point .

	

(For ga in factor , see Mode l Devi ations .) Do not program this
uni t to develop an output vo ltage between 22Α and 24Α greater than 20 volts
(a lso, 22Α should be + wi th respect to 24Α) .

Pin _3 _οΣ U70 (26Β ) .

	

This is an external current limiting con trol point .

	

If
itis lef t ορeη7ηο connection made to it) current limiting takes place as
control led by the front panel CURRENT LIMIT pot . If 26Β i s connected to 19Β ,
the current limiting feature i s completely disab led . If fixed at 0 .6 volt
below re ference common, this supply is shut down and will not ope rate .

1/ΟΤη

The +5 vo lts wi th α maximum 1 Α curren t caμahiZity is
not avai lable at the rear interface connector .
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To Wiper Arm
R42A

α

Fig . 1 . Disconnect lead 9ο to this pad to open wiper arm ci rcu it ο1 R42A.



Pin 24θ Side

Fig . 2 . Unsolder lea d 1ο pad " Ρ " to o pe n Se nse lead from J50 .
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P in 24Α Side
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Plug-In or Power M od ule R ear View

ASSIGNMENTS
FJNC F Ι 1 Ν CONTACTS

28Β ~~

27Β

26Β

25Β

Reference Common

	

24Β

-Sense ( R35)

	

23Β --~

-Output ( J30)

	

22 Β -~

21 8

20Β -~

19B -~

18Β

17Β

16 Β

15 Ε

CA JTTJ:1

ASSIGNMENTS
CONTACTS FUNCTIO N

~~-- 28Α

Ι~- 27Α

f- 26 Α

25 Α

~- 24 Α Reference Common

23Α +Sense ( R25)

22 Α +Output (J20)

21 Α

20Α

19Α

18Α

~-- 17A
16A

15 Α

Powe r Supplies-PS 502

When α Power Module compartment has been se lected for the
PS 502 and wired for α specialized interface system, α
p lastic barrier (Tek tronix Part Number 214-1533-02) should
be insta lled in the Key Slot between contacts 19 and 20
on the Power Module .

Do not insert any Τ1,3 500 Series p lug-in in α live Power
Module and do not use excessive force when inserting the
plug-in .
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I ntroduction

Remote sensing and remote powering of some load under the Power Module Option
2 capab ilities for this instrument may be desirable . Thorough understanding
o f the schematic diagram 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 . Figure 1 is designed to help you in this respect .

Actual Wi ring vs . Sc hematic

laRFACE NOTES

The Sense lead should be connected as close to the load as possible to
guarantee that the PS 502 lives up to its regulation specifications . Fig . 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 Pins 23Α and/or 23Β on the interface board, then the
Sense connection 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 "Α" (contact 28Α) 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 _24Α and _β) .

	

This is the common return for both the +
and - voltages offered by this supply . I t can be ground referenced for equal
and opposite tracking supplies, or it can be allowed to float with the negative
supply tied to ground thus giving α single +20 to +40 volt variable supply . Or,
the positive supply can also be grounded, thus giving α -20 to -40 volt
variable supply .

	

The 25 Vac windings from which this unit operates have
no ground reference of their own .

+Sense (R25) and -Sense (R35) (Pins 23Α and Β , respectively ) . These are normally
high impedance inputs until current limiting starts to take effect . Then, they
turn to low impedance inputs, shutting down the supplies and taking the
overload currents to the point where diode steering shunts these higher levels
of current around the control c ircuitry .

+Output and

	

-Output (Both _22Α _and Β , respectively) .

	

These are the low im-
pedance 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 α maximum load current 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 .

ΝΟΤΕ

The +5 vo l ts with α maximum Ζ Α current capabili ty
is not avai Zab Ze at the rear interface connection.



Pin 23Α

(U20 Pin 4) + Sense

(R25) + Output

(R35) - Output

Ί

(U20 pin 11) - Sense

Pin 2ΖΑ

Pin 22Β

> P i η 23Β

Power Supplies-PS 502

< J 20

< J30
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Plug-in or Power Module R ear View

FU N CTION CONTACTS

28Β~Ι

27Β -+ i

Pin 3 of U70

	

26Β -~ i

Pin 3 of U4 π

	

25Β -~

24Β --ri

23Β -~'

22Β --"

Re fe rence Common

- Sewe

- ΟυtΥΪυt

Re fe rence Common

	

21 Β _..,.

20 Β

Emitter ΝΡΝ Series Pass

	

19B

18 Β -

17Β-

16Β-

158 -

14B-

ASSIGNMENTS Ι Ι

	

ASSIGNMENTS

CAUTION

When α Ροινeη tioduf'.ε compaA,trτent it" been setected 4A the
PS 503 and ιιihed 4οη α .sree-ia,ei zed .iη.te-t 4ace α ustem, α
ηtιυ5 .ίc bαvι,ίe ιτ ( τehtA οιτ,ίχ Ραιιt No . 214- Ι 593-02) e(του.?d
be ί n,s ta.Ffed in ,tJτe Key S.Cat bet.teη contacts 19 ard 120
on the Ι'οιιΙn ti!odυte .

ο not .ίη.δ eA.t anti τ"` 500 SeA.i.e.s ηZυπ-in in α five Ροι«en
" lodufe and do ηο~ use exee.s .6 .i.ve 4o ice ι ιΙkeη .ίnsent.inη the
η_ tug- .ίη .
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~- 28Α

f- 27Α

26Α

	

Pin 3 ο {, 11 170

~"- 25Α

	

Pin 3 α 4 11140

'~- 24Α

	

Reference Common

~- 23Α

	

+ Sense

~ 22Α

	

+ Ou tput

~ 21 Α

	

Refe rence Common

Fι-- 7. Ο Α

~.- 19Α

	

εmdtteh ΡιUΡ Se ktm Pabs

ff- 18A

~f- 17A

Ιf- 16A

~- 15A

ι~ 14A
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I ntro duct i on

RRERFACE NOTES

Remote programming, powering and sensing of some load under the Power Module
Option 2 capabilities of this line of instruments may be des irable . Thorough
understanding of the schematic diagram and the exact internal connections for
Input/Output lines to the rear contacts will be an aid in des igning the special-
ized TM 500 interface system.

Detail Ci rcuit Consi derations

The PS 503 is α dual zero to twenty vo l t source o f power . One si de is α
positive supply while the other is α negat ive s upply . The circui try of the
positive supply is almost identical with that for P S 501, while the circui try
for the negative half of this unit is α ρπρ vers ion of the ηρη positive half .
The control circuitry of the positive supply operates from -5 .1 vol ts and +30 .5
volts . The two supplies can be operated independen tly of each othe r , or ganged
to operate in α Dual Tracking fashion . They share the common return ci rcuitry ,
thus they are either both ground referenced, both floating o r both elevated
to the same common level o f re fe rence vol tage .

The output vo ltage between J 50 and J100 (the + supply) and J150 and J100
(the - supply) is directly set by α gain factor between the P in 3 inputs of
1340 and ϋ140 and the outputs . This gain factor should be ap proximately 3 .23 .
However , the re are parts to lerances within the calib ration range of this in-
strument that can cause further deviations s ide to side . It will pay you to
measu re this gain factor for both the + supply and - sup ply of your specific
inst rument . To do this, adjust both inputs to an exact +20 vol ts and
-20 volts . Next, measure the voltage on the interface output 258 with respect
to 24Β (for the + inpu t vol tage) and on 25Α with res pect to 24Α (for the -
input voltage) . The voltage on 25Β divided into 20 will be the gain factor
for the positive side, while the voltage measured on 25Α divided into 20 vo lts
will be the gain factor for the negative side . There is α good possibility
they will be s light ly different . Do not attempt to make them exactly the
same, for the calibration of your unit may be changed as α result .

If externa l vol tages are used to program the output of the PS 503, the wiper
arms to R32 and R132 must be di sconnected . For the most conven ien t place to
do this, see Fig . 1 .

If the output vo ltages of either or both halves of the PS 503 are taken from
the interface connections, remember to disconnect the Sense connection from
the front pan el outlet . See Fig . 2 fo r the most convenient p lace to unsolder
this l ead .

	

(For proper regulation , vol tage sensing must be as close to the
actual load as possible .)
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Reference Common .

	

Both 24Α and 24Β as well as 21Α and 21Β are the common return
for both the + vol tage and - vo l tage offered by this supply . It can be ground
referenced, elevated or lef t open . I t is suggested that elevation of this
po in t does not exceed α + or - 300 V with respect to ground . These common
return leads cannot be separated relative to the + and - supplies due to crossed
over inter connections on the etched circuit board , so the two sup plies cannot
be elevated to two different vo ltage levels .

Sense (23Α and 23Β) . These are reasonably high impedance inputs (close to 1 .6
kSl ), even when current limiting takes place . When remote Load Vol tage Sensing
is connected to this point, be sure to open the fron t panel vol tage sens ing
circuit at point at poin t Ρ and AG (see Fig . 2) . Sensing o f the vo ltage at
the load gives the best regulation .

+ Output (22Α ) and - Output (22Β ) . These axe the l ow impedance sources of
the voltages d evel oped by this unit as dictated by the gain o f the two supplies
times their respective input voltages to Pin 3 o f both U40 and 1'140 . These
output voltages are achieved by e ither adjust ing R32 and R132 (or R30A and R
in Dual Tracking Mode of operation), or (after opening the wiper arms to R32
and 8132, see Fi gs . 1 and 2) applying s p rogramming v o l tage to 25Β and 25Α
via the Power Module interface board . Maximum current available from either
supply will not exceed 500 mA. However , current limiting at levels below this
can be achieved by setting R69 (for the + supply) and R169 (for the - supply) .
These two pots are front panel contro ls .

Pin 3 _o f _U40 (25Β) and _Pin _3 of U140 (25Α) .

	

Each of these two inputs has α
10 k70- -resistor between i t and Pin 3 o f its res pective IC .

	

These
Pin 3 inputs to the ICs are high impedance inputs, so vol tages applied to 25Α
and Β will show up accurately at the ICs. External programming of the outpu ts
of this unit can be achieved by applying an appropriate vo l tage to each of
these two points, but remember to make sure the wiper arms to R32 and R132
are disconnected (see Figs . 1 and 2) . Do not program ei ther o f these two
outputs for voltages in excess of 20 vol ts with respect to reference common .

_Pin 3 _of _U70 (_26Β) and _Pin _3 of U170 (26Α) .

	

Rea r in terface connection po int
2 δΒ is an exte rnal current l imiting contro l point fo r the pos itive supply . If
26Β i s le ft open (no connection made to it)j current limiting takes place as
cont ro lle d by the fr ont panel CURRENT LIMIT pot . If it is connected to 19Β ,
the current limi ting feature is completely disabled . If fixed at 0 .6 volt
below REFERENCE COMMON , this supply is shut down and will not operate .

Rea r in ter face connection point 26Α i s an external current limiting cont ro l
point for the negative supply . If 26Α is le ft open (no connection made to it),
current limiting takes place as cont rolled by the front panel CURRENT LIMIT
Pot . If 26Α is connected to 19Α , the current limit ing feature is complete ly
disabled . If it is f ixed at 0 .6 vol t above reference common , this supply is
shut down and will not operate .

NOTE

The +5 vo lts with α maxi.nrwrc Ζ Α current capab Z ility is
not avai lable at the rear interface connector.
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Voltage Regulation For Remote Load Critical . Under extremely critical vo ltage
regulation requirements for remotely connected loads to the interface boa rd,
i t may be desirable to interconnect all four commons (i .e ., 21A, 21B, 24A, and
24Β) at the interface board and disconnect the four leads that go to J100 at
the front panel . Bear in mind that leads from 22Α and 22Β to their respective
loads and back to the four commons should be kep t as short as α p ractical . I t
is fur ther suggested that when using α PS 503 rear inte rface for remote sensing,
i t is good practice to connect α f ilter capacitor across the load . (Approximately
100 ;IF .) This is to prevent oscillations and spurious signals from occuring .

Output Current Monitoring . If output current monitoring is desirable, connect
α voltmeter between rear Ζ/0 contacts 19Β and 22Α (for + supply current or
between contacts 19Α and 22Β (for -- supp ly current) . The current limiting
outputs are developed between these contacts and the internal 2 Ω resistors will
drop 1 V per 500 mA of load current .



i Voltage Sense front panel Disconnect
t

Take
This
Wire
Loose

by
Unsoldering
here

Voltage Sense front panel Disconnect

Take
This
Wire
Loose

by
Unsoldering `
here ------
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Plug-In or Power Module Rea r V iew

ASSIGNMENTS
FUNCTION

	

CON Ι- ACTS

+ V Resistance Program Out

	

28Β

- V Resistance Program Out

	

27Β

26Β

+ V Remote Υ Program In

	

25Β

Reference Common 24Β

- Volts Se nse In

	

23Β --"

- Volts Output

	

22Β --~

- Volts Common

	

21B

20Β --"

19B

18Β

17B

16 Β -'~

156

14Β

CA ιιΤΊ0Ν

CONTACTS FUNCTIO N

j"-- 28Α + V Resistance Program Out

~- 27Α - V Resistance Program Ou t

"- 26Α

25Α - V Remote V Prog ram In

~- 24A Reference Common

23Α + Volts Sense In

22Α + Volts Out p ut

21 Α + Volts Common

2οΑ ± V Remote V Prog ram In

19Α

18 Α

f- 17A

16 Α

ASS IGNMENTS

When α Power module compartment has been se lected for
the PS 503Α and wired for α specia lized interface system,
α plastic barrier (Te ktronix Part Number 217-1593-02)
shou ld be installed in α key slot between contacts Ζ9
and 20 on the Power Module.

Do not insert any ΖΜ 500 Series p lug-in in α live Power
Module and do not use excessive force when inserting
the plug-in.
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Connector I nformation

I ΓaRFΑCE NOTES

+ Volts Res istance Programming Output (P ins 28Α and 28Β ) . These two pins are
used to remotely resistance program the-+ voltage output of the P S 503Α .
Refer to the Function Programming Information . Af ter these pins have been
programmed the load is about 500 Ω/volt o f output .

- Volts Res istance Programming Output (Pins 27Α and 27Β) . These two pins a re
used to remotely res istance program the - voltage ou tput of the PS 503Α . Re fer
to the Function Programming Information . After these pins have been programmed
the load is about 500 Ω/ volt of output .

+ Volts Remote Voltage Programming Input (Pin 25Β) . By connecting α 0 to =9 V
remote variable voltage source between Pin 25B and Pin 24A or 24B, the +20 V
output may be varied from 0 to 20 V . Ref er to the Function Prog ramming
Information . The load presented to the remote vol tage source is about 5 kΩ .

- Volts Remote Vol tage Prog ramming Input (Pin 25Α) . By connecting α 0 to 9 V
remote variable voltage sour ce between Pin 25Α and Pin 24Α o r 24Β , the - 20 V
output may be varied from 0 to 20 V . Refer to the Function Programming
Information . The load presented to the remote vol tage source is about 5 kSt .

Reference Common (Pins 24Α and 24Β) . Used as the common return fo r the + Vo lts
Remote Voltage Programming, - Vol ts Remote Votlage Programming, + Volts Supply
Sense Input and - Vo l ts Supply Sense Input . See Funct ion Programming Informat ion .

- Volts Supply Sense Input (Pin 23Β) . Used to place the load sensing at the
remote load connecti on . Internal connected sense lead must be disconnected
before the interface connections can be used . Α large capacitor (Ζ 50 μΣ
at 25 Vd c) will be needed at the sense po int to stop osci llations .

+ Volts Supply Sense Input (Pin 23Α) . Used to place the load sens ing at the
remote load connection . Internal connected sense lead must be disconnected
bef o re the interface connections can be used . Α large capacitor (> 50 μF
at 25 Vdc) wi ll be needed at the sense point to stop oscillations .

- Vo lts Supply Output (Pin 22B) . This output is in parallel wi th the front-
panel -VOLTS (green) connector . 0 to -20 V at either 0 to 400 mA (pl ug-in
in low p ower TM 500 Series Power Module compartmen t) or 0 to 1A (plug-in in
high power TM 500 Series Power Module compartment) .

+ Vo lts S upply Output (Pin 22Α) . This output i s 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 Se ries Power Module compartment) .

- Volts Common (Pin 21Β) . Common return for the - Vol ts Supply Output .

+ V o lts Common (Pin 21Α) . Common return fo r the + Volts Supply Outpu t .



+ Vol ts Remote Vo ltage Programming Input (Pin 20Α) . By connecting α 0 to 9 V

remote variable vol tage source between Pin 20A and Pin 24A or 24B, the +20 V
and -20 V outputs may be varied from 0 to 20 V . Re fer to the Function
Programming Information . The load presented to the remote voltage source is
greater than 5 kΩ .

FUNCT I ON ΡROGRWΙΝG ΙΝFΟRΜΑΤΙΟΓ d

Remote Resistance Program

Remove the jumpers from F - F (+Volts supply) and Η - Η (-Volts supp ly) .
Install jumpers between Ε - Ε (+Vο1ts supply) and G - G (-Volts supp ly ) .

Connect α 10 .0 kΩ , 1% resistor between pins 28Α and 28Β (+Volts supply) and
pins 27Α and 27Β (- Vo lts supply) on the interface connector . Install the
PS 503Α into α TM 500 Series Powe r Module . Connect α digital voltmeter
between the +20 volt and common output terminals and between the -20 volt
and common output terminals . Adj ust R45, +Adj and R145, -Adj to obtain α
20 V reading for each supply or the supply being programmed . Turn off PS 503Α
and remove the 10 .0 kΩ , 1.°G resistor .

Remote Voltage Program

ΝΟΤΕ

Power Supplies-PS 503Α

Do not turn on the PS 503Α without α program resistor
connected between pins 28Α and 28Β (+ Vo lts supply)
and pins 27Α and 27Β (- Vo lts s upp ly) on t he in terface
connector or the over-voltage protection circuit wi ll
cause the fuse to blow .

The Ρ5 503Α has now been programmed at 500 Ω/volt up to 20 V, i .e ., α 1 kΩ
change in the program res istor results in α 2 V change in the PS 503Α output .

Α capacitor connected across the points marked Cf+ o r Cf- may be needed to
stop oscillations caused by the lead length associated with the program
resistor .

Dual Tracking . Remove the j umper from Α - Α , then connect α jumper between
Β - Β .

Connect the + lead of the remote vo ltage to pin 20Α and the - lead to pin
24Α and 24Β on the interface connector . Install the PS 503Α into α ΤΜ 500
Series Power Module . Connect α digital vol tmeter between the +20 V and common
output terminals and between the -20 V and common ou tput terminals . Apply
9 V from the remote voltage source to the PS 503Α . Adj ust R45, +Adj and
R145, -Adj to obtain α 20 V reading for each s upply .

The P S 503Α has now been programmed so that α 9 V remote input voltage res ul ts
in α 20 V output . By removing C34 and applying α waveform that varies between
0 and +9 V, both + and - supply outputs will fo llow the input remote vol tage
source . The slaw rate and acc uracy when operated this way is dependent on
the load and the change in the output vol tage .
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Individual Supply .

	

Remove the j umpers from D - D (+ Volts supply) and Κ -- Κ
(- Volts supply) . Install j umpers between C - C (+ Vol ts supply) and J - J
(- Volts supply) .

13-22

The PS 503Α plus and minus suppl ies can be externa lly programmed from the plus
and minus terminals of α remote voltage source as fo llows :

PROGRAM + SUPPLY
REMOTE

	

PS 503A
+

	

24Α and 24Β
-	25 Β

PROGRAM - SUPPLY
REMOTE

	

PS 503A
+

	

25Α
-

	

24Α and 24Β

Install the PS 503Α into α TM 500 Se ries Power Module . Connect α digital volt-
meter between t he +20 V and common output terminals and between the -20 V and
common output terminals . Apply 9 V from the remote vo l tage source to the PS 503Α .
Ad j ust R45, +Adj and R145, -Adj to obtain α 20 V reading for each supply or the
s upply being programmed .

The PS 503Α individual supplies have now been p rogrammed so t hat α 9 V remote
input voltage results in α 20 V output . One o r both supplies may now be inde-
pendently swep t from 0 to 20 V . The s lew rate depend s on the load and the
change in output voltage .

Remote Output ( Remote sensing)

+ Volts Supply . Remove the + sense wi re (bίk-red wire) from the post o f the
red-connector and the + sense common wire (wht-red) from the upper front
portion of the circuit board . Insulate the bare end of the wires .

Connect the remote load between pin 21Α (+ Vo lts supply common) and pin 22A
(+ Volts supply output) on the interface connector .

Connect interface connector pins 24Α and 24Β to pin 21Α (+ Vol ts supply common )
at the remote load connection .

Connect interface connecto r pin 23Α (+ Volts supply sense inpu t) to pin 22Α
(+ Vol ts supply sense output) at the remote load connection .

Install α 50 μF , 25 Vdc (minimum rating) capacitor ac ross the remote load .
To stop oscillations caused by lead length an additional capacitor may be
needed across the point marked Cξ+ .

- Volts Supply . Remove the - sense wire (b ik-νiο wire) from the post of the
green connector and the - sense common wire (wht-red) from the lower fron t
portion of the cir cuit board . Insulate the ba re ends o f the wires .

Connect the remote load between pin 21Β (- Volts supply common) and pin 22B
(- Vo l ts supp ly output) on the in ter face connecto r .

Connect inte rface connector p ins 24Α and 24Β to pin 21Β (- Volts supp ly εοmmοτ.
at the remote load connection .

ςα



Power Supplies-PS 503Α

Connect interface connector pin 23Β (- Volts supply input) to pin 22Β
(- Volts supply output) at the remote load connection .

install α 50 μF , 25 Vdc (minimum rating) capaci tor ac ross the remote load .
To stop oscillations caused by lead length , an additional capacitor may be
needed across the point marked Cf- .

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 from the char coal gray connecto r two of the wires .
In sulate the bare ends of the wires .

Connect the remote load between pin 22Α (+ Vo lts supply output) and pin 22Β
(- Volts supply output) on the interface connector .

Connector interface connector pins 24Α and 24Β to both pin 21Α (+ Volts supply
common) and p in 2ΙΒ (- Vo lts supply common) .

Connect interface connector pin 23Α (+ Volts supply sense input) to pin 22Α
(+ Vol ts supp ly sense output) and pin 23Β (- Volts supply input) to pin 228
(- Vol ts supply output) at the remote load connections .

Install α 50 μF , 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 Cf+ and Cf- .

Dual 0 eration of + Vo lts and - Volts Supplies . Remove the + sense wire
blk-red wire fromthe post of the red-connector and the - sense wire (blk-

νίο wire) from the post of the green connector . Remove from the charcoal
gray connecto r two of the wires . Insulate the bare ends of the wires .

Connect the remote load between pin 21Α (+ Volts sup ply common) and pin 22A
(+ Volts supply output) and between pin 21Β (- Volts supply common) and pin
228 (- Vo lts supply output) on the interface connector.

Connect interface connector pins 24Α and 24Β to both pin 21Α (+ Vol ts s upply
common) and 2213 (-Vo lts supply common) at the remote load connection.

Connect interface connector p in 23Α (+ Volts sup ply sense input) to pin 22A
(+ Volts supply sense output) and pin 23Β (- Volts supply input) to pin
22Β (- Volts supp ly output) at the remote load connection .

Install α 50 μF , 25 Vdc (minimum rating) capac itor across the remote load .
To stop osci llations caused by lead length,an additional capacitor may be
needed across the po ints marked Cf+ and Cf- .
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Plug-In or Power Module Rear View

ASSIGNMENTS
FUNCTION CONTACTS

ASSIGNMENTS
CONTACTS FUNCTIO N

28Β 28Α

27Β

	

~-- 27Α

+ I n put Remote Current Li mit

	

26 Β

	

"- 26Α

Input Remote Voltage Control

	

25Β

	

25Α

I n put (-) Remote Sense 24B

	

24A

Input (+) Remote Sense

	

23 Β -"

	

23Α

+ Output

	

22 Β --~	22 Α

	

+ Output

Common (Output)

	

21B

	

21 Α Common (O utput)

20Β -->	20 Α

19B -'~

	

19Α

18B 18Α

17Β 17Α

16B ~- 16A

15B
15Α

14B 14Α

CΑ UT-1011

When α Power 14odule compartment has been se lected
for the PS 505 and wired for α specia lized inter-
face system, α plastic barrier (Tektronix Part
Number 2 Ζ 4- Ζ593-02) s ι'τουΖd be insta lled in α key
s lot betιveen contacts Ζ9 and 20 on the Power ίllcdule .

Do not insert any ΖW 500 Series plug-in in α live
Power ιNodule and do not use excess ive force when
inserting the plug-in .

Power Supplies-PS 505
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+ Inp u t Remote Current Limit

I np ut Remote Voltage Control

+ Output

111MERFACE NOTES

The following descriptions apply to
PS 505 only if i t is installed in the
right-hand (high Power) compartment
of α Τ14 504 or ΤΜ 506 Power Module .

Apply ing 0 to 0 .4 V between contacts Ζ6Β (posi tive) and 23Β (negative)
selects α current limit from 0 to at least 4Α 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 capacitors may be needed across the input to stop oscillation .
The input resistance is about 5 kΩ .

Connecting α +3 V to +5 .5 V between contacts 25Β (positive) and 21Β
(negative) selects an output voltage from +3 V to +5 .5 V respective ly .
The front-panel VOLTS control must be set to 4 .25 V be fore using
the remote voltage control function or-ώ1ρeτ connection removed . The
input resistance for contact 25Β is 5 kΩ .

I nput (-) Remote Sense and I np ut (+) Remote Sense

Contacts 24Β and 23Β are used to place the load sensing at the remote
load connections . Remove from the c ircui t board the wires going from
the - and + output terminals to the - and + solder pads .

	

insulate
the bare end o f the wires .

Connect the remote load between contacts,22A-22B (+Output) and contacts
21A-21B (Common - Output) on the interface connector . Connect contact
24Β (-Sense) to contacts 21Α - 21Β and contact 23Β (+Sense) to contacts
22Α - 22Β at the remote load connection s .

Contacts 22Α and 22Β a re in parallel with the front-panel + Output
terminal .



Co mmon (Out p ut) And I nput (-) Remote Sense

Contacts 24Β (Input - Remote Sense) and 21Α - 21Β (Common - Output)
are floating grounds and are not normally tied to chassis ground because o f
ground loop problems . Re fer to the Operating Inst ructions section
of the PS 505 manual .

NOTE

If the PS 505 is operated in α compartment other than
the right-hand (high power) compartmen t of α TV 504
or 1Τ9 506, the output current drawn from the PS 505
must be limi ted to 1 .0 amperes maximum. However,
the negative output terminal should be grounded at
the front panel,since there is α possib le ground
path of uncertain characteristics through the rear
connector when the PS 505 is operated in any place
other than in the righ t-hand compartment.

Power Supplies-PS 505



SECTION 14

RAMP GENERATORS



NOTES



Plug-in or Power M odule Rear V iew

ASSIGNMENTS
FUNCTION CONTACTS

28Β

	

28Α Ramp Out

27B

	

.- 27Α

	

Ramp Out Ground

26Β

	

"- 26Α

	

Gate Out Ground

Interna l Trigger Ground 25 Β

	

25Α Gate Out

Internal Trigge r Signal In 24Β

	

2αΑ

23Β 23Α

Auxiliary Ground

	

22Β --"	22 Α

21 Β

	

21A

20Β 20Α

19 B

	

19A

	

NOTE

18Β

	

_

	

18Α

	

ΑΖΖ grounds are chassis

17Β 17Α
grounds .

r

16B

	

"-- 16 Α

1511

	

15Α

14Β 14Α

CAUTION

ASSIGNMENTS
CONTACTS FUNCTION

When α Power Module compartment has been se lected for
the RG 50 Ζ and wired for α specialized interface
system, α plastic barrier (Tektronix Part Number
2Ζ4- Ζ593-02) should be insta lled in α key s lot between
contacts 23 and 24 on the Power Module .

Do not insert any 1'Μ 500 Series p lug-in in α live
Power Module and do not use excess ive force when
inserting the p lug-in .

Ramp Gene rators-RG 501



Ramp Gene rato rs-RG 501

τrrιεRFαcε iNΟτεs

Ramp Out (Contact 28Α and Ramp Out Ground (Contact 27Α )

Pin 28Α is connected in pa rallel (factory wired) with the front panel
RAMP OUT bnc connecto r . Ramp po lari ty is selected by α front panel
POLARITY swi tch . When prope rly cali brated, the ramp base lines start at
ground level . The output amplitude is variable (by front panel RAMP
AMPLITUDE cont rol) from 50 mV or less, to at least 10 V (peak-to-peak) .
The outpu t circuit is designed to drive α load resistance of 3000 ohms
or g reater . Maximum load capaci ty is 300 pF . Use contact 27Α as α
ground return for the Ramp Out signal .

Gate Out (Contact 25Α ) and Gate Out G round (Contact 26Α )

Pin 25Α is factory wired in parallel wi th the front panel GATE OUT
bnc connector . Use contact 26Α as α ground return . The Gate Out pulse
is coincident wi th the Ramp Out s ignal . The Gate Out pulse is TTL
compatibl e with the lower l eve l wi thin 100 mV o f ze ro and the upper
leve l at 3 V, wi thin 0 .6 V . The loading cir cuits should be des igned
to limit the rise and fall t imes to 100 nanoseconds or less . Source
res i stance is 160 ohms, within 5% .

I nternal Trigger In (Contacts 24B and 25B)

When triggering s ignals are applied to contact 24Β , push the front panel
button labeled INT . This connects pin (contact) 24Β to the internal
t riggering ci rcuitry and disconnects the front panel triggering ΕΧΤ IN
connector and deactivates the LINE t riggering feature . Pushing the
ΙΝΤ button does not deact ivate the AUTO t riggering funct i ons .

	

Triggering
sens i tivity is at least 200 mV (peak-to-p eak) with α res ponse from do
to at least 100 kHz . The input impedance is 10 kΩ (minimum) to 20
kΩ (maximum) . Maximum saf e input voltage is 50 V do plus peak ac . Use
contact 25Β as α ground return .

Groun d (Contact 22 Β )

Use contact 22Β as an auxi liary ground return to the RG 501 chassis .



SECTION 15

OSCILLOSCOPES



NOTES



Plug-in or Power Mod u le Rear View

ι
ASSIGNMENTS

FUNCTION CONTACTS

28Β -α

	

~-- 28Α

1+ Gate Out

	

27Β

	

f- 27Α

	

Ext Trig Inp ut

26Β

	

f- 26Α

	

Ext Trig Common

25Β 25Α

24Β

	

~-- 24Α

23 Β 23Α

22Β --+-	22 Α

21 Β

	

21A

20Β -α

	

20Α

19Β 19Α

18Β 18Α

1

	

Vert I n p ut ι 7Β

	

17Α Ext Horiz Common τ

Vert I nput Common

	

16B

	

"-- 16Α

	

Ext Hor iz Input

15Β

	

15Α Ramp Out

14Β 14Α

1 Customer installed wiring required .

CAUTION

ASSIGNMENTS
CONTACTS F UNCTION

Oscilloscopes-SC 501

When α Powelc Modυ,Ce compatιtmeηx ha.b been s e.Cec.ted 4ot the SC 501 and
ω-Uced Sotc α .apec,ia.e.ίzed .ίrι,tetcjace s ystem , α ptaιstίc batvιίeJc ( Teh.ttιorι,ίx
Ρat+.t No . 214-1593-02) .6hoυ,Cd be .ίnb.ta,P,2ed in α key btat between
coη.ta.c,t6 23 and 24 on the Ροωeυc Madu,fe .

Do not tinιs etιt any TM 500 SeUιίeιS pZug-in in α ,five Ραωetι Modute and
do not use exce/s,s-ένe 6otιce when .ίrvsejcting the ptug-in .



Oscilloscopes-SC 501

Ram p Out (Contact 15Α )

+ Gate Out (Contact 276)

INTERFACE MRS

The Ramp Out s ignal is factory wired (dc coupled) to the rear interface
through contact 15Α . The outp ut impedance is about 470 ohms (R251) .
When the SC 501 is properly calibrated and operated in α Υ - Τ mode
(internal switch selection), the Ramp Out s ignal starts at about 0 V
and goes positive to at least +10 V (open circuit) . Absolute ampli tude
is load dependent . The Ramp Out duration is dependent on the sweep
rate selected (approximately equal to sweep rate Χ 10 divisions) .
Time between ramps is dependent on sweep retrace time, sweep hold-o ff
pe riods, and triggering frequency . S lope (Volts/second ) is adj ustable
by the sweep VARIABLE con trol . Χ5 Sweep Magnification facto r does not
apply to the Ramp Out s ignal .

For the Υ - Τ mode, contact 15Α remains at α quiescent leve l o f 0 V as
long as no sweep i s generated . When the internal swi tch is set to
the Χ - Υ pos ition , the qui escent level on contact 15Α shif ts to about
+5 V .

Α + Gate Out s ignal at the j unction o f R320 (2 .2 ks?) and the collector
of Q320 can be use r-wired via the center conductor of α coaxial cable
to contact 27Β . Coaxial-cable ground can be any convenient location .
The + Gate Out s ignal is α rectangular pulse whose duration is
approximately equal to the crt uηblanking interval . Open-circuit out-
pu t amplitude swings from about +0 .2 V to +8 V. Absolute ampli tude is
load dependent .

Vert In put (Contacts 17B and 16B)

To apply vertical input signals from the rear interface, connect the
center conductor of α miniature coaxial cabl e to the 200 ohm resistor
(R100) attached to the input bnc connector . Connect the other end of
the coaxial cable : Cen ter conductor to pin 17Β and shield to pin 16Β
(common) . The addi tion o f coaxial cables to input circuits affects the
input impedance .

Ext Trig (Contacts 27A and 26A)

For an Ext Trig s ignal , connect the center conductor of α miniature
coaxial cabl e to the ΕΧΤ TRIG pin jack at the front panel . Connect the



Oscilloscopes-SC 501

other end of the coaxial cable : Center conductor to contact 27Α and
shield to 26Α (common ) . Set the tr igger source sw itch to the ΕΧΤ
position to trigger the sweep fo r contact 27Α at the rear interface .
Input resistance is about 22 kΩ .

Ext Horiz (Contacts 16A and 17A)

To apply external hor i zon tal signal s from the rea r interface, connect
the center conductor of α miniature coaxial cable to the ΕΧΤ ΗΟRΣ2 pin
jack at the front panel . Connect the ot her end of the coaxial cable :
Cen ter conductor to contact 16Α and shield to contact 17Α (common ) .
Input resistance is abou t 115 kΩ . Set the internal swi tch to the Χ - Υ
pos i tion .



Oscilloscopes-SC 502

C hannel 1 Trigge r Out

	

28E3 --o--j

Groun d (Channel 1 Trigger Ou t)

	

27Β -"Ι

Trigge red Gate Out

	

260 -;Ι

riggere

	

Tate Out

	

25Β --.Ι

Gate Select In

	

24Β~Ι

Externa l Gate In

	

23Β -~ Ι

External Gate In

	

22Β --"Ι

Ηοοf-f Out

	

21 Β

Hol doff Out 20 Β .-~

I ntensify In 19Β -~

18B

17B

16B

Ext Hori z or Trig In 15Β

#Groun d ( Ext Horiz o r Trig In) 14 Β

P lu q - Ιη or Power Mod ule Rear View

ι
ASSIGNMENTS

FUNCTION CONTACTS

1 Customer installed wiring requir ed .

CαυττνΝ

ASSIGNMENTS
CONTACTS FUNCTION

~- 28Α

27Α

"-- 26A

25Α

24Α External Ζ-Axis In
23Α Groun d ( External Ζ-Axis In) ξ

22Α

21 Α

20Α

19Α

18Α Ramp Out

~-- 17Α Groun d (Channel 2 Vertical In) 1

16Α Channel 2 Vertical In

15A Ground (Channel 1 Vertical In) λ

1 αΑ Channel 1 Vertical Ι

	

)
r

η

When α Pvωelc. Modute compan,δnewt hae been ae.P.ec,ted Son the SC 502 and
w.vced 5ο t α bpec,ί.a.eized .ίvιtehbace 6y~stem , α p.ta-6tτ.c bavc,ίeA (Tek,tAonix
Ραιιt Να . 214-1593-02) .6houtd be τ.n6ta.f,eed in the hey s .w.t between
contac,t6 25 and 26 on the Pvwen Modate .
Do not .ίn6eht any TM 500 Seh.ίe6 ptug-in in α .Q,ίve Ροωeη. Modu.Ce and
do not u6e exceszive 6a tce when .ίrvseAting the ptug-in .



External Ζ-Axis In

An external Z-axis inpu t signal can be applied to contact 24Α (center coaxial
conductor) and 23Α (ground) to turn the crt beam on or off . This is accomplished
by connecting α coaxial cable from the auxiliary Z-axis amplifier solder pads
(see Fig . 1) to contacts 24Α (center conductor) and 23Α (ground) . Α +5 V signal
will unblank the crt beam; α -5 V signal wil l blank crt beam. The input resis-
tance is 1 kΩ .

Ramp Out

C hannel 2 Vertical In

ΙMΣRFACE NOTES
Oscilloscopes-SC 502

Interface contact 18Α supplies α 0 to 6 .4 V positive going ramp that is coin-
cident with the sweep . The load connected to contact λ8Α must have an input
resistance greater than 100 kΩ.

Α vertical input signal can be connected to the input of the channel 2 vertical
amplif ier via interface contact λ6Α . To do this i t 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
the local Tektronix Field Office) from the channel 2 ver tical input circuit
board connector to contacts 16Α (center coaxial conductor), and 17Α (ground) .
The input resistance is 1 ΜΩ and the input capacitance is about 87 pF.

Channel 1 Tri gger Out

Contact 28Β furnishes α portion of the channel 1 vertical signal which is also
supplied to the trigger circuitry . The signal amplitude is 50 mV/ div o f crt
disp lay amplitude riding α 0 Vdc level . The output resistance is about 100 Ω ;
however , it is recommended that any load connected to contact 28Β exceed 10 kΩ .

Trigge re d Gate Out and

	

r iggere late Out

The signal at contact 26Β is α pos itive-going waveform while the contact 25Β
signal is negative-go ing . Both signals are coinciden t with the gate waveform
for sweep generator control . Contact 26Β and 25Β signals are designed to drive
α 100 Ω side-to-side terminated line with an ECL receiver . The ECL line driver
is run between +5 V and ground, and has its outputs to contacts 26Β and 25Β
protected wi th 47 Ω res istors .

Gate Select In

Grounding contact 24Β , through 1 kΩ or less of resistance, blocks the gate waveform
from the trigger generator and allows an external gate via contacts 23Β and 22Β
to cont ro l the sweep generator .

15-7
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15-8

External Gate In and xterna

	

ate In

The input signal to contacts 23Β and 228 must drive α 100 Ω s ide-to-side
terminated line with an ECL receiver . The s ignal at contact 22Β must be α
negative-going wave form wh ile the positive-going signal is applied to contact
23Β . The ECL rece iver is run between +5 V and ground

Holdoff Out and FM`off Out

The s ignal at contact 20Β is α positive-going wavef orm while contact 21Β is
negative-going . Both signals are coinc ident with the holdoff signal from the
sweep generato r . Contact 21Β and 20Β s ignals are designed to drive α 100 Ω
side-to-side terminated line with an ECL receiver . The ECL line driver is run
between +5 V and ground, and has its outputs to contacts 21Β and 20Β protected
wi th 47 Ω res istors .

I ntensify In

The input signal to contact 19Β must be the equivalent of an output from an ECL
integrated circuit that is run between +5 V and ground . Α negative-go ing signal
on contact 198 increases the display intensity . The inpu t resistance o f contact
19Β is about 1 kΩ .

Channel 1 Vertical In

Α vertical input s ignal can be connected to the input o f the channel 1 vertical
amplifier via interface contact 14Α . 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 the
local Tektronix Field Office) from the channel 1 ver t ical input circuit board
connector to contact 14Α (center coaxial conductor ) and 15Α (ground) . The input
resistance is 1 ΜΩ and the input capacitance is about 87 pF .

External Horizontal o r Trigge r In

An external horizontal or exte rnal trigger input signal can be connected to the
input of the trigger pickoff circuitry via interface contact 15Β . This is ac-
complished by disconnecting, at the circuit board, the coaxial cab le going from
the front-panel ΕΧΤ TRIG/AMPL connector to the circuit board . Connect the
appropriate coaxial cable (available through the local Tektronix Field Office)
from the trigger Pickoff inpu t circuit board connector to contact 15Β (center
coaxial conductor) and 14Β (ground) . The input resistance is about 1 ΜΩ and
the input capacitance is about 47 pF.

Ground (External Ζ-Axis In, Channel 2 Vertical In, Channel 1 Trigger Out, Channel
1 Vertical In . and Exte rnal Horizontal o r Trigger In)

Contact 27Β is electrically tied to the instrument chass is . Contacts 23Α , 17Α, 15.
and 14Β are floating . Cer tain contacts are recommended for specific use fo r
connection convenience .
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SECTION 16

SINE WAVE GENERATORS



NOTES



28Β -ι

27Β

26Β

Sync In (Optional See Notes ) 4 25Β

Sync Gnd (Optional See Notes) 4 24B

23Β -ι

22Β -+

21 Β

20Β --~

198 -01-

18Β

176---o-

16 Β

156

14 Β __

Plug-In or Power Module R eModule Re V iew

ASSIGNMENTS
FUN CΤ 1 U Ν

	

CO N TACTS CONTACTS FUNCTION

~- 28Α Sine Wave Out

f-- 27Α Sine Wave Gnd

~~- 26Α Trig Gnd , z

	

Square Wave Out Gnd
25Α Trig Out

	

(Square Wave Ou t

24Α

23Α

22Α

21 Α

20Α

19Α

18 Α

t-. 17Α

~ 16Α

1 . Customer i nstalle d wi ri ng from SN Β010100-Β059999 . F actory installed wiring from SN Β060600-υρ .

2 . P i ns 26Α a nd 25Α furnis h α Trig Out sig nal from SN B070751-up .

3 . From SN Β010100 to Β069999, p i ns 26Α and 25Α furnished α sq uare-wave output signal .

4 . The pin assign ments shown for sync i nput i n this i nterface book a nd the SG 502 instrument manu al are 25Β
sync in (sig nal i np ut) and 24Β sy nc i n (sig nal g round) . Since these conn ections are not factory-wired, t he
actual pi n assignment can be arb it ra ry . Ot her i n st r uctions of this same fam ily, such as pu lse generators with an
external trigger in put, use 25Β as g round and 24Β as the h ig h i nput . If rt is importan t to maintain compatibility
With t hese i nst ru ments, it is suggested that you i nte rchange the assignmen ts for p i ns 25Β and 24Β in the
diag ram and text notes i n the SG 502 . If compatibility is not im porta n t, t he assignments shown are satisfactory .

CA U TION

ASSIGNMENTS

Sine-Wave Gene rators-SG 502

When α Powe r Modu le compartment has been selected for the SG 502 and wired for a specialized interface
system, α plastic barr ier (Tek tronix Part No. 214-2593-02) should be installed in the key slot between
contacts 23 and 24 on the Powe r Module.

Do not insert any TM 500 Series plug-ins in α live Power Module an d do not use excessive force when
inserting the plug-in .
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Sine-Wave Generators-SG 502

I ntroduction

Detail Ci rcuit Consi derations

INTEFfACE NOTES

For external use, via the interface board connectors of this instrument,
you will find α duplication o f the sine wave (as available on the fron t
panel) and α special signal for triggering purposes taken from the
osci llator amplifier of this unit .

	

User wiring can also supply an extra
sync input for contro lling the oscillator frequency as suggested in this
write-up .

The operator planning on us ing the interface connections should under-
stand how this instrument operates . The sine wave signal available at
the interface board is α duplicate of that same signal from the bnc
connector on the front panel . Α piece of coaxial cable is hard wired
in at the factory from the back side of the bnc connector to the inter-
face connecti ons 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, however , the hard wiring is there .

In the case of the SG 502, there is also α 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 Ass ignments illustration
accompanying this article .

Since i t might be desirable for the user to insert α controlling sine
wave signal at the rear interface rather than through the front panel
connector , the following suggestion is o ffered . Α p iece of coaxial cabl e
of appropriate impedance (dependent upon the source o f signal) can be
connected to the input circuit ry o f C10-R10 as shown in Fig . 1 . This
coaxial cable should then be fed through the access hole in the shielding
s urrounding the output circuitry back to the two most convίenent
connections (i .e ., 24Β & 25Β) at the interface . These two interconnecting
points are provided with through-hole-plated solder p ads and it's quite
easy to make signal connection to 25Β and ground connection to 24Β from
the opposi te side of the board as shown in the illustration . See NOTE 4
on previous page .



SG 502 Ι /0 Functions And Limitations

_28Α ( Sine Wave _Out) & _27Α ( Sine Wave _Grid) . Between these two po in ts, you
have α 600 Ω impedance regardless of the Step Attenuation used (as punched
up on the front panel ) . Considerations with regard to the loading of this
source of signal are pointed ou t in section 1 of the manual . I t should
be remembered that the inter face load will be in parallel with whatever
load is present on the fron t panel bnc connector .

(SN 8070751-υρ) _26Α (Τrig End) & 25Α (Τrig out) . This is α fairly low
impedance source of signal , somewhere in the neighborhood o f. about 1 kΩ .
Loads less than about 600 Ω may require an emi tter-follower buffer circui t .

(SN 8010100 - 8069999) _26Α (Square Wave Out _Gnd) & _25Α (Square Wave _Out) .
Α 600 Ω imp edance exists between these two poin ts . Loading considerations
for this signal source ar e pointed out in section 1 of the instruction
manual . I t should be remembered that the in terface load will be in
parall el with any load pr esented to the front panel bnc connector .

258 ( Sync In) & 248 (Sync Gnd) .

	

(See note 4 .) Α high impedance exists be-
tween these two points . If the impedance of the signal source matches the
coaxial cable installed here, terminate this line at the ClO/R10 end for
signal purity . There is adequate room to install your terminating resistor
between the input end of C10 and the ground mounting point for the shield
plate pointed o ut in Fig . 1 . For the signal voltage requirements here, see
sect i on 1. of the manual *

FIG. 1

Sine-Wave Gene rato rs-SG 502

, ; (C10 Input) (Closest G nd)
(Te rm i nati ng R esisto r can b e installed here)
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Plug-in or Power Mod ule Rear View

ASSIGNMENTS
F UNCTIO N CO N TACTS CONTACTS FUNCTION

Sine-Wave Gene ιaiors-SG 503

ASSIGNMENTS

GND for S I NE OUT

	

286---p-

	

"-- 28Α

	

S INE OUT

Decimal ΧΧΧ (10-1 )

	

27Β

	

~- 27Α

	

GND for S I NE OUT

Decimal Χ . ΧΧ (100 )

	

26Β

	

~-- 26Α

	

GΝD ( BCD and Decimal Outputs)

Reserved for Custom

	

25Β

	

25Α LSD, BCD, (3D) (8)
Mo d ification 719Χ (FM)

	

L 24Β

	

24Α

	

MSD, BCD, (1 Α ) (1)
Decimal χχ . χ (1 ο 1 )

	

23 Β

	

23Α ΜSD, BCD , (1 Β ) (2)

GND for REMOTE Amplitude

	

22 Β --"	22 Α

	

MSD, BCD, (IC) (4)

REMOTE Amplitude I nput

	

21B

	

21 Α MSD, BCD, (1D) (8)

20Β .--.	2CA ηηρ ~ BCD, (2 Α ) (1)

19Β -i

	

19Α

	

MD, B CD,

	

(2 Β )

	

(2)

18E3

	

18Α

	

MD,

	

BCD,

	

(2C)

	

(4)

17 Β

	

I--*- 17Α

	

HD, BCD, (2D),(8)

16Β

	

-*--- 16A LSD, BCD, (3Α ) (1)

15B `1

	

1-*- 15Α

	

LSD, BCD, (3Β ) (2)

14 Β~~ή , - 14Α LSD, BCD, (3C) (4

NOTE : Pin 26Α is the only rear connector pin that is factory wired to
internal c ircuitry . All other inputs and outputs through the rear interface
r equire customer wiring .

CAUTION

When α PαweA Modu.Ee cοmραtι.#ιη e ιτ,t_ hcυs been ιse.Pe.c-ted 6oA the SG 503 and w.ύced
bo,fc α .6pec.ίa,e,ίzed -ίn.ten6ace system, α p.f"t ic bαtυιίeA ίΤeh.tJιαωίχ Ρα4.t
Να . 214-1593-02) bhou2d b e -i.nbx.cι.Ued in α hey s .Εα .t between contacts
23 and 24 on the Ραωeη lι4vdu.Ce .

Do not .i~vsejc,t any TM 500 Sen.ίm pf-ug-in in α .ρ.ίν e Ροωetι Modu.1?e and do
not uze exeezzive 4anee when ,ίη~5eυιtί. ηg th e ptug-4'n .
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Gene ral

ΙΓrΤΕRFΑCΕ_ N01ΣS

P in 26Α is the only rear connecto r pin (from 14 through 28) that is
factory wired to inte rnal circuitry . All other inputs and outputs
thro ugh the rear inte rface must be user wired when i t is desired to
interface the SG 503 in α special i zed Opt ion 2 Power Modul e system .

SINE OUT (contact 28Α) and GND fo r S INE OUT (contacts 27A and 28B) .

NOTE
PΖatness specifications for the SC 503 are
invalid when the output signaZ has been
transferred from the front panel to the rear
interface, because the insertion loss between
the output and the 50 ohm load will be
differen t from that of the precision coaxial
cab le (Tektronix Part Number ΟΖ2-0482-00)
provided wi th the instrument .

To transfer the output signal from the front pane l to the rear interface,
perform the following steps ;

(1) Remove the short b lue cable (with ferri te bead) between the
bne output connector and the Attenuator-Ou tput Buffer C ircuit
Board ( located on the "Β" side of the instrument) . When
this short b lue cable i s removed, be certain that it is
sto red in α known location and not misplaced or lost . This
cable is mandatory for repairing or recalibrating the instru-
ment .

(2) Locate the four hbles near pins 27 and 28 on the "β" s ide of
the Main Circuit Board .

	

Install α pin connector socket
'( Tektronix Part Number 13δ-0252-01) in the center hole
labe led S INE OUT and solder it in place from the "λ" s ide
of the board so that connection is made to pin 28Α . Install
α 3-prong, coaxial-cable recep tacle (Tektronix Part ?d umber
131-1003-00) in the remaining three ho les and solder it in
place from the "Α" s ide of the board so that ground connections
are made to pins 27A and 28B .

(3) Install α 9 .4 inch miniature coaxi al cable (blue), wi th
connectors on each end (Tektronix Part Number 175-1554- ΠΟ ),
from the output connecto r on the Attenuator-Output Buf fe r
C ircuit Board to the newly in sta lled receptac le for SINE
OUT . Dress the blue coaxial cab le underneath the lower rear
corner of the Attenuator-Output Buffer Ci rcui t Board . Be
certain that the center conductor o f the blue coaxial cable
mates wit h the center socket pins at each end .



Sin e-Wave Generators-SG 503

(4) Place α tag to the left o f the OUTPUT connecto r on the front
panel , labeled : OUTPUT AT REAR CONNECTOR PIN 28A .

NOTE'

To prevent ground loop curren ts, GIJD for
S1-NE OUT (pins 27Α and 28Β) should not be
tied to any other grounds at the rear
interface .

REMOTE Amp litude Controls (Contacts 21B and 22G)

To trans fer the OUTPUT AMPLITUDE control from the front panel
to the rear interface, perform the following steps :

(1) on the "Α" s ide o f the Main Circui t Board, immediate ly behind
the front panel , locate the unused holes labeled REMOTE .
Install α pin connector socket (Tektronix Par t Number 136-0252-01)
in the center ho le, and α 3--prong, coaxial-cab le recep tac l e
(Tektronix Part Number 131-1003-00) in the remaining ho les and
solder in place from the "Β" s ide o f the instrumen t .

(2) Locate the unused ho les labeled REMOTE near rear connector
pins 21 and 22 ("Α" side, Main C ircuit Board) . Install α p in
connector socket (Tektronix Part Numbe r 136-0252-01) in the
cen ter hole, and α 3-prong, coaxia l-cabl e receptacle (Tekt ronix
Part Number 131-1003-00) in the rema ining three hol es and
so lder in place from the "Β" side of the instrument . Be
certain that the center pin socket is connected to pin 21Β and
that the 3-p rong receptacle is providing α ground connect ion
to pin 22B .

(3) On the "Β" s ide of the Main Circuit Board, locate W260 (Terminal
Link) . W260 looks like α sol id wh ite dummy resistor and is
located immediately behind the front panel . Unsolder both
ends o f W260 and wi thout bending the leads, move i t horizon tally
to the two unused holes about one-fou r th inch closer to the
fron t panel . Resolder W260 ( from the "Β" side) in to the new
holes .

(4) On the "Β" side of the Main Circuit Board add (solder ) α
resistor ; 51 kΩ , 1/4 W, 5%, (Tektronix Par t Number 315-0513-00)
between the circuit board run connected to pin 21Β and the
unused hole labeled GΝD .

(5) Install α 12 .4 inch miniature coaxial cab le (whi te), wi th
connectors on each end (Tektronix Part Number 175-1555-00),
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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 coaxial cable along the top side rail . In some
instruments,this operat ion may require loosening screws for
the Main Circuit Board and side mount bracket (used as α
heat sink) ; if so, remember to retighten all loosened screws .

(6)

	

Check with an ohmmeter to ve rify that α complete circuit (ze ro
resistance) exists between rear connector p in 21Β and pin 4
of Ρ230 . Ρ230 is the f lat blue plug attached to the Attenuator-
Output Buffer Circuit Board on the "Β" side of the instrumen t .
Pin 4 is connected to α y ellow coded wire . Refer to schematic
number 1 in the SG 503 inst ruction manual .

(7) Place α tag above the OUTPUT AMPLITUDE control on the fron t
p anel, labeled : OUTPUT AMPLITUDE REMOTE CONTROLLED AT REAR
CONNECTOR PIN 21B .

ΝΟΤΕ

Α do voltage of approximately -1 V to
-11 V applied to pin 2ΖΒ (after modi-
fication) υιίΖΖ contro l the output
amplitude over the range from 0.5 V to
5.5 V (peak-to-peak) .

	

GND for REMOTE
(pin 22Β) ehould not be tied to any
other ground at the rear interface .

BCD Outputs (Contacts 14Α through 26Α)

The SG 503 can be user wired to provide this type of output data to
the rear interface . Each decimal digit displayed on the front panel
has its own 4-b it BCD data available from the counters in the form of
unused holes (solder pads) on the "Α" side of the Main Circuit Board
(between the upper two rows of IC's) . Each set o f four holes are labeled :
1Α through 1D for the Most Significan t Digit (MSD), 2Α through 2D for
the Middle Digit (MD), and 3Α through 3D for the Least Significant
Digit (LSD) . The rear connector p ins (14Α through 25Α) are al so labe led
in α one-to-one correspondence wi th 1Α through 3D . I t is only necessary
to use flat ribbon-wir e cable (Tektronix Part Number 175-0827-00) of the
proper length to interconnect the counter BCD outputs to the proper
solder pads (ho les) fo r the rear connector pins . Solder all connections
from the "Β" side of the instrument .



Decimal Data Output Contacts 27Β , 26Β , and 238)

Sine-Wave Generators-SG 503

The BCD output data uses positive logic and is TTL compatible . The
4-bit data lines have α fanout of 8 . External decoding circuitry
depends on the desired application . Pin 26Α provides an internal
ground for the BCD output data .

To transfer Decimal Data to the rear interface, perform the following
steps ;

(1) On the "Α" s ide of the Main Circuit Board, just below U480
locate three unused holes (solder pads) labeled : 10-1 , 10~,
and 109 .

(2) Use fiat ribbon-wire cable (Tektronix Part Number 175-0827-00)
to interconnect these pads in α one-to-one correspondence with
rear connector solder pads labeled 10-1 , 101 , and 100 (just
to the left of CR680 and close to rear connector pins 25 and
26) . Solder the wire connections on the "Β" side of the
Main Circuit Board .

Each Decimal Data line will drive only one TTL gate without external
buffering . Α Decimal Data line goes to an active-high state when the
corresponding front-panel decimal point is turned on by the auto-ranging
circuitry .
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SWEEP GENERATOR



NOTES



Plug-in or Power Module Rear View

Ass ι c,rl MεΝτs
ι w ι C ΓιΠΝ

	

CON l αςτ S

Vert Gnd

Horiz Gnd

	

27β

2 6 ί3 --"

4 5 β ..-~

24 Β

23 β -~

2' β --~

20β -"

1 9β~

*Start Coun t

	

18 β

*Counter Mode

	

17 Β

*Phase Lock Log ic (Gnd )

	

16 Β

*CW Mode Logic

	

156

*Sweep Generator Identify

	

148

ίΑUΤΙ0Ν

ASSIGNMENTS

--- 28 Α Vert Out

..- 27Α

	

Horiz Out

-- 26 Α

-~- 25 Α

	

Trig _Gnd

`~-- 24A Trig Ext
-- 23A

22 Α Ext Control Gnd

.-

	

1 Α

	

Ext AM Input

"-- 20 Α Ext FM Inpu t

- 19 Λ

_ 18 Α Negative Gate*

17A

15A

- 14A

	

NOTE

Only those pins marked wi th
an asterisk (*) are factory
wired .

Sweep Generator-SW 503

When α Power Module compartment has been selected for the SW 503 and
mired for α specialized interface system, α ρΖαs tic barrier (Tektronix
Part Number 2 Ζ4- Ζ 593-02) should be installed in the key slot between
contacts 23 and 24 on the Power Modu le .

Do not insert any TM 500 Series p lug-in in α live Power Modul e and do
rot use excessive force when inserting the plug-in .



Sweep Generator-SW 503

Dot Marker I nterface

INTERFACE NOTES

Contacts 14 Β through 18Β and 18Α are factory wired to interface with
the DC 502 Option 7 . The dot marker scheme u tili zes 6 interconnecting
lines between the sweeper and counter . Α11 lines use standard ΤΤL
(0 and +5 V) voltages . Four of the l ines (14B, 15B, 16B, & 17B) are
control lines to preset counter functions and identify that the counter
and sweeper are plugged into the Power Module . The remaining two lines
(18Β and 18Α) trigger the counter to start count and signal the end
of count . (See Fig . 1)

Other counters could be modified by the user to work with the dot
marker scheme . Only two of the lines are required, the star t count
(18Β ) to trigger the counter , and the negat ive gate (18Α) from the
counter to resume the sweep . In addition, contact 16Β would have to
be grounded on the swee p generator .

Suggested Connections For Ot her I n puts And Outputs :

Vert Output ( Υ ) (28Α )

The vertical output signal can be applied to contact 28Α by connecting
α j umper wire from the front pane l VERT connector . Vert ica l output
vo l tage will vary depending upon the type of detector used, bu t
will typically be less than +5 V .

Horiz Output ( Χ ) (27Α )

The horiz ontal output s ignal can be applied to contact 27Α by connecting
α jumper wire from the front panel HORIZ connecto r . Output voltage
will b e 500 mV (50 mV/ΩΙV) . If des ired, an output vol tage of 10 V is
availab le from the same point by li fting one end of the 1 k resistor
connected to the front panel HORIZ OUTPUT connector .

Trig ( ΕΧΤ ) (24Α )

The external trigger can be enabled from the rear interface by connect-
ing α jumper wire from the f ront panel TRIG j ack to contact 24Α . Α
posi t ive-going pulse o f +4 to +10 V is required to remotely trigger
the instrument .



AM (E XT) (21A)

	

Sweep Generaioι-SW 503

The external AM input can be enabled from the rear interface by con-
necting α jumper wire from the front pane l AMPL j ack to contact 21Α .
The identical functions will be avail able through the rear interface
as through the front panel connection s .

FM ( ΕΧΤ ) (20Α )

The external FM input can be enab led from the rear interf ace by con-

necting α j umper wire from the front panel FREQ j ack to contact 20Α .

The identical functions will be available through the rear interface
as thr ough the fro nt panel connections .

Conmon Ground ( For Vert, Horiz, Trig, AM, and FM)

Eyelets are provided for GND connections adj acent to all rear inter-
face connectors . The contacts (22Α , 25Α , 27Β , and 28Β) should be tied
to contact 16Β if they are to be used .



Sweep Generator-SW 503

18Β

Start Count

Neg Gate

	

+5
18Α

Phase
Lock
Logic
(Gnd)

CW Mode
Logic

Counter
Mode

16Β

15Β

17Β

+5

0

+5

0

+5

0

Star t

	

End of
Count

	

Count

Counter Gate
Time

Fig . 1

Dot Marker Function

100 kHz Resolut ion Count

10 Hz Reso lution Count

Normal Counter Functions

Sweep +5

Generator ~4Β

Identify

	

0

	

Grounded internally to iden tify sweeper is plugged in

+5 + No Counter install ed in Power Module

0 -4- Counter connected in Power Module

ι



Frequency Moni tor Output Ground

	

288 .

27Β

2Gβ

FM Inpu t Ground

	

256 --~~

FM Input

	

24Β

23Β -+

Remote Amplitude Control Ground

	

22Β --+

Remote Amplitude Con trol

	

21 Β

Plug-in or Power Module R ear V iew

ASSIGNMENTS
FUNCTION coΝ r n C τ s

20B --"

19B -;

18B -~

1 7Β --~

16B ---

15Ε

14 Β

CAUTION

ASSIGNMENTS
CONTACTS FUNC I IO Ν

}.4-

	

14 Α

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

Sweep Generato r-SW 504

(t 28Α Frequency Moni tor Outpu t Ground

(+- 27Α Freq uency Monitor Ou tpu t Ground

`"- 26Α

25Α

~- 24Α

"- 23Λ

22Α

~.- 21 Α

μ- 20 Α

f.-- 19A

~._. 18A

~~ 17 Α

~-.-- 16A

1~ 15A

When α Power Module compar tment has been se lected for the SG 504
and wired for α spe ι"iatized interface system, α plastic barrier
(Tektronix Part Number 2 Ζ4- Ζ 593-02) should be instal led in the
key slot between contacts 23 and 24 on the Power Module .



Sweep Generato r-SW 504

Frequency Monito r Ou tp u t

FM I nput

Remote Amplitu de Control

INTERFACE NOTES

To use this feature, through the rear interface connecto r , remove the
coaxial plug from the rear of the FREQUENCY MONITOR OUT connector by
pulling . Re-connect the free end of the cab le to the connector marked
Freq Μοη as shown on the Adjustment Location Illustration .

To use th is feature, remove the coaxial plug from the rear o f the FM
INPUT connector by pulling . Re-connect the free end of the cab le to
the connector marked Ext Fm as shown on the Adjustment Location Illus-
trat ion .

This feature allows external amplitude control o f the output signal
through the rear interf ace connector . To use this feature remove the
upper end o f the jumper marked W265 from the circuit board located as
shown on the Adjustment Location Illustration . Connect α wire from the
Adj ustment Location Illustration . Connect α 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 c ircuit board . Finally install α 51 kΩ , ~ W,
5% resistor from the bottom ho le of the pair to the hole below the word
Remote .

The vol tage range at pin 21 Β for full amplitude control o f the out put
signal is -1 V to -11 V maximum . -1 V provides minimum ou tpu t ampl itude
while -11 V provides maximum output amplitude . Do not exceed -11 V .



Freg Μοη

R502
HI BUFFER
Curre n t

R55θ
(Step 3d)

Εκt Fm

	

R518
(Step 4b)

R542

	

~ : -

	

-- ω
LO BUFFER

Current

	

~

	

-18 V ( ΤΡ )

	

G ND
.,

	

}

	

(Powe r Supp ly)
Pin Ε

	

W265

Remote U

~ _JτTW4
Q,

A R270
y~ I I

	

.5 V ρ-ρ
Amp l

R590
-1 Θ V
ADJ

P ad de r
HIGH RΑNGF

5/64 HEX

+5 V (ΤΡ)

Τ200
6 MHz

S190
Internal Sli de Switc h

REF . FRED.
(6 MHz- .050 MHz)

ΤΡ2 ( 14/ 23)
oscillator supply

Sweep Gene rato r-SW 504

MAIN BOARD

R280
5 V ρ -ρ
Amp[

163206s
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TIME-MARK GENERATORS



NOTES



Plug-In or Power Module Rear View

ASSIGNMENTS
rU N CTIO N CONTACTS

1 Common (Trigger Ou t)

	

286 -ι

Trigger Out 27B

Data Good 268

Common (Exte rnal Clock Input) 25Β

2 External C lock Input

	

24Β ---ί

23Β --ιΙ

Common ( Data Good)

	

22Β --ι~

21 B

208

1 913 -~~

18Β -'1

17Β --~;

16B -i

15B -ι

14B

CAUTION

Time-Mark Gene rators-TG 501

ASSIGNMENTS
CONTACTS FUNCTION

~- 28Α Ι Mark e r Ou t

	

1

f-- 27Α

	

Common (Ma rke r Out),

~- 26Α

	

Common Buffered Int Clock Output, l

!~-- 25A

	

Buffered In ternal Clock Output

24Α

	

BCD (1) Ou tpu t

1t- 23Α

	

BCD (2) Ou tput
LSD

22Α

	

BCD (4) Outpu t

21 Α

	

BCD (8) Output

20A I

	

(1) Output

19Α 1

	

BCD (2) Ou tput

18Α (

	

λfSD

	

BCD (4) Ou tpu t

f- 17A )

	

BCD (8) Ou tpu t

16A

	

Fast-Slow Indicator Control L ine

15Α

14Α

1 Customer installed wir ing required .

2 Depend ing upon clock rate, some customer rewiring may be required .

When α Powen Modu.Ce compaε,tmerιt has been b etee.ted 4m the TG 501 and ω,'vιed
jν}ι α s pee.ίuRP.ίzed .ίn.teh 6aee 6y6tem, α ptaa tie bcvvc,ίelc. (Teh.thoVGl.X Ρανιt No .
214-1593-02) ahou.ed be τ.η4tatted in α hey stνt between contacts 23 and
24 on the Ροωeh. Modute .
Do not .ίη.s elιt any TM 500 Setιί.eιs pkug- .i.n in α .Ρ.ί.ν e Powelt Module and do
not uze exeeιsaτ.ve 6once when .ίηιseAtί.ηg the ptag-in .

LSD - Least /5tgη,ί4-ίcαη t digit; MSD - Μοαt z -ί.gη,ί δ.ίcανιt digit .

18-3
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18-4

Marke r Out

Marker outpu t pulses (5 s to 2 ηs) can be supplied to contact 28Α by
disconnecting the coaxial cable going to the MARKER OUT front-panel
connector . Connect the cable to the connector at the rear o f the plug-
in which is connected to contact 28Α , co iling the excessive cable length
so that the coiled loop is near the rear o f the TG 501 . The output
o f contact 28Α must be terminated into 50 ohms to maintain the integrity
of the t ime markers .

Buffered I nternal Cloc k Output

Trigger Ou t

τM εRFΑCε NOTES

NOTE

The qua li ty of the output signal may not
achieve specifications due to variables
in troduced by using the rear interface .

Interface contact 25Α supplies the internal 1 MHz clock pulses of the
TG 501 for external use . To connect the internal 1 Μ11z clock pulses via
α buffer to contact 25Α , jumper J2 (see Fig . 1) must be installed .
This output will drive at least ϊ TTL l oads (8 mΑ) .

BCD Outp uts ( LSD - 8, 4, 2, 1 an d MSD - 8, 4, 2, 1 Code)

Contacts 24Α , 23Α , 22Α , 21Α , 20Α , 19Α , 18Α and 17Α provide BCD data
directly to the Power Module interface . Each digit o f the e rro r count
is transmitted in α se rial-by-digit method . The binary levels for
each dig it use positive-t rue logic (HI-1, LO=O) . Each output data line
is capable of driving 2 TTL loads (3 .2 mA) . Caution must be exercised
in connecting external loads to the BCD data lines,since they are neither
buff ered not protected .

Fast-Slow In d icator Control Line

The output level on rear contact 16Α i s high (about 5 V) when the SLOW
indicator is li t and is low (abou t 0 V) when the FAS T indicator is lit .
This output l ine will drive 2 ΤΤL load (3 :2 mA) . Caution must be
exercised in connecting exte rnal loads to thi s line,s ince it i s neithe r
buffered nor protected .

Trigger output pulses can be supplied to contact 27Β by disconnect ing,
at the circuit board , the coaxial cable going from the circui t board to
the + TRIGGER OUT front-panel connector . Connect another 50 ohm coaxial
cable ( having characteristics similar to RG174U) from the circuit board



Time-Mark Generators-TG 501

trigge r ou tput and shie ld so lder pads (from whi ch coaxial cab le was j ust
removed to contacts 27Β (center conducto r) and 28Β (shie ld ) . The output
of contact 27Β must be terminated into 50 ohms to maintain th e integrity
of the trigger pulses .

Data Good

Α positive-true pulse is transmitted directly to rear contact 26Β at each
updating of the counters . The Data Good pulse goes high and stays high for
about 8 ms which coincides with the LED d i splay time . This output will
drive at least 2 ΤΤL loads (3 .2 mA) . Caut ion must be exercised in connecting
external loads to this line since i t is ne i the r buffered no r p rotected .

External Clock I nput

Α 1 MHz, 5 λ4Ηz , or 10 MHz external c lock can be s ubsti tuted for the in ternal
c lock. Interface contact 24Β is used for the external clock input with
the associated ground on contact 25Β .

To use an external 5 or 10 MHz cloc k , U50 (see manual diagram) must be
installed on the back of the main c ircuit board (see Fig . 1) and the
necessary j umpers added (see Fig . 1 and Table 1) to divide down the input
to meet the 1 MHz internal requirement . For α 1 M1z external clock U50
i s not required but jumpers must be added .

Standard clock. Remove U100 and disconnect pin 3 of U350 (see manual
di agram) before using external clock . To disconnect p in 3 remove U350,
bend pin 3 out the inser t U350 back into its socket .

Option 1 clock . Remove jumper J3 (see Fig . 1) if us ing α 5 λΩίz or 10 MHz
external clock . If α 1 MHz externa l clock i s to be used, remove jumpers
J3, J4 and J 7, refer to Fig . 1 .

If the external clock source is α ΤΤL output, then remove R52 (see manual
diagram) .

TABLE 1

Exte rnal Cloc k

	

I nstall Jumpe r (s)

	

Rema rks
Frequency	(SeeFig. 1 for Location)

1 MHz

	

J l and J5
5 MHz

	

J 1, J4 and J7

	

I nstall U50
10 MH z

	

J 1, J4 an d J6

	

Install U 50

Common ( Harker Out, Buffered I nternal Clock Output, Trigger Ou t,
External Cloc k I nput, and Data Good )

Contacts 27Α , 26Α , 28Β , 25Β and 22Β are electrically tied to the instrument
chassis . Certain contacts are recommended for specific use for connection
convenien ce .
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U100 Location
(on othe r side ο 1
circu it board )

FIC,6 Ι

Jum per locations
for:
J7, J6, J5, J4 and J3

R52 location (on
other si de o f circuit
board)
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TRACKING GENERATORS
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NOTES



Track Generator Identify
(op tional)

Plug-In or Power Mod ule R ear V iew

Ο
ASSIGNMENTS Ι Ι

	

ASSIGNMENTS
FUNCTlΟΝ

	

CONTACTS Ι Ι CONTACTS

	

FUNCTIO N

288 -~

	

+- 28Α

27β

	

"-- 27 Α

26β

	

"-- 26Α

25Β -+

	

25Α

24Β

	

"-- 24 Α

2 38 -~

	

~-- 23A

228 -"

	

22 Α

218

	

21 Α

ΖΟΒ --+

	

20Α

1 9 Β -~

	

~-- 19A

18 Β

	

18 Α

17B -~

	

r- 17A

16B -"

	

"- 16A

156 ~ 15Α

14Β Λ ιαΑ

CAUTION

When α Power Module compartment has been se lected for the TR 501 and
wired for α specialized interface system, α plastic barrier (Tektronix
Part Number 2Ζ4- Ζ593-02) shou ld be installed in α key slot between
contact Ζ 7 and Ζ8 on the Power ΜοdυΖe .

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

T racking-TR 501



Tracking-TR 501

Trac k Generator I den tify (14Β )

This connection is grounded . Use i t to identify that α TR 501 is in the
particular compartment .



Plug-In or Power M odu le Rear View

ASSIGNMENTS
F υΝυΤ 1 ΩΝ CONTACTS

28 Β -"

2 78

26 β -+

25β

24 Β

23Β --~

22B -+

21 Β . ...~

20Β -~

19B

Start Count

	

18B

Counter Mode

	

17B

Phase Lock Logic

	

168

Non-Sweep Logic

	

156

Tracking Gen Identify

	

14B

CAUTION

CONTACTS

	

FU ΝςΙ j ΩΝ

~"- 28 Α

Ι ~-- 27Α

"- 26 Α

25 Α

"-- 24 Α

23Α

22 Α

21 Α

20Α

19 Α

18 Α - Gate

17A

~-- 16A

~ 15Α

14A

ASSIGNMENTS

When α Power Module compartment has been selected for the TR 502 and
wired for α specialized interface system, (option 7) α plastic barrier
(Tektronix Part Number 2 Ζ4- Ζ 593-02) should be installed in α key slot
between contacts Ζ 7 and Ζ8 on the Power Module .

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

Trac king-TR 502



Tracking-TR 502

I ntroducti on

INTERFACE NOTES

The rear interface connections on the TR 502 are designed for use with
α TM 500 series Option 7 Power Module and DC 502 Option 7 Counter , or other
counters with Op tion 7 availab le .

The TR 502 Tracking Generator is α 100 kHz to 1 .8 GΗ z swep t signal source
used in conjunction with α spectrum analyzer . When used wi th α compati-
b le counter , the center frequency of the sweep may be counted .

Track ing Generator Identify ( P in 14Β )

This pin i s grounded . In the system it identifies the TR 502 to the
counter .

Counter Mode ( P in 17Β )

This connect ion is α ΤΤL input . Α low at this pin identifies α counter
compatib le with the sweep stop scheme of frequency measurement .

Non-sweep Logic ( P in 15Β )

This ΤΤL signal originates in the spectrum analyzer . Α low at this
connection indicates that the analyzer is in α non-sweep mode and for
the counter to count continuously . Α high at this connection identi-
fies the sweep stop mode of counting . The counter will count on command .

Start Cou nt ( Pin 18β )

This signal is α ΤΤL output from the TR 502 . Α 1 u s pulse on this line
te lls the counter to count the s ignal at its front panel .

- Gate ( P in 18Α )

Af ter the compatible counter receives the start count pulse the counter
responds with α TTL compat ible low on this line . This pulse l asts for the
duration of the count . The TR 502 hold s the sweep at center while the
count is made . When the count is completed, thi s connection returns to
the high state and the frequency sweep con tinues .



Phase Lock Logic ( P in 16Β )

Α low on this ΤΤL line, originating in the spectrum analyzer, indi-
cates that the local oscillator in the TR 502 is not phase locked .
Frequency is read within abou t 100 kHz . When thi s line i s high the
local oscillator in the TR 502 is phase locked to the local osc illa-
tor in the spectrum analyzer . Coun ts are now accurate within 10 Hz .

T rack ing-TR 502
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