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WARRANTY

This Ballantine Laboratories, Inc. product is warranted against defects in materials
and workmanship for a period of one year from the date of shipment, except for
batteries, electron tubes, vacuum thermocouples, and certain other components, if
any, listed in this manual. Ballantine Laboratories, Inc. will, at its option, repair or
replace products which prove to be defective during the warranty period provided
they are returned to Ballantine Laboratories, Inc. prepaid, and provided the proper
preventive maintenance and calibration procedures as listed in this manual have
been followed. Repairs necessitated by misuse of the product are not covered by
this warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, IN-
CLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE. BALLANTINE LAB-
ORATORIES, INC. IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

CERTIFICATION

Ballantine Laboratories, Inc. certifies that this equipment meets all applicable
Ballantine specifications at time of shipment from the factory as determined by
thorough testing and inspection. Ballantine further certifies that its measurements
are traceable to the United States National Bureau of Standards. All instruments
used in calibrating Ballantine products are standardized by systematic reference
to NBS-traceable standards as described in the validation procedures shown
below.

REFERENCE STANDARDS
DC 10mV-750V 0.01-0.04%
20Hz-50kHz 0.5V-500V 0.03%
20Hz-10MHz 0.5V-100V 0.1%
DC-30MHz 0.5V-100V 0.5%
DC-700MHz 10uV-0.5V 1%—NBS
10MHz-1000MHz 1V-300V 1%—NBS

!

WORKING STANDARDS

TRANSFER VM BALLANTINE, 1600A
MICROPOTENTIOMETERS BALLANTINE 440
RATIO TRANSFORMERS, GERTSCH

CALIBRATION CONSOLE 100Hz-100kHz FOR
0.25% ACCURACY INSTRUMENTS

LEVEL CHECK — DAILY
ATTENUATOR CHECK — 6 MONTH <
DISTORTION CHECK — 1 MONTH
FREQUENCY RESPONSE CHECK — 3MONTH
GROUND CURRENT CHECK — 3MONTH

CALIBRATION CONSOLES 2Hz-20MHz FOR
1%-3% ACCURACY INSTRUMENTS

LEVEL CHECK — 1 WEEK
ATTENUATOR CHECK — 6 MONTH -
DISTORTION CHECK — 3MONTH

4 FREQUENCY RESPONSE CHECK — 3MONTH
GROUND CURRENT CHECK — 3 MONTH

Y Y CROSSCHECK CONSOLE 2-20MHz FOR
1%-3% ACCURACY INSTRUMENTS

LEVEL CHECK — 1 WEEK

ATTENUATOR CHECK — 6 MONTH
DISTORTION CHECK — 3MONTH
FREQUENCY RESPONSE CHECK — 3MONTH
GROUND CURRENT CHECK — 3 MONTH

Ballantine’s Quality Assurance program satisfied the requirements of MIL-1-45208
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Figure 1-1. Model 6126M Oscilloscope Calibrator




SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. The Ballantine 6126M is a compact Test Set
intended for calibration and maintenance of
oscilloscopes and related instruments. The 6126M
incorporates the following functions:

Amplitude Calibrator;
+dc and square wave to 200 Volts
peak

Time Mark Generator;
1 ns to 50 seconds

Fast Rise Pulse Generator;
1 ns rise time positive and nega-
tive going pulses

High Amplitude Pulse Generator;
60 Volts unterminated

Delay Line and Trigger take off;
75 ns, 5082

Constant Amplitude Sinewave Generator;
250 KHz to 250 MHz

&% Digit Multimeter;
DC Volts, DC Amps, Ohms, AC Volts,
AC Amps, dB, Temp

Tunnel Diode Fast Pulse Accessory;
125 ps rise time

2

56503~ sine-wave generator.

include rackmount capability in a 19 inc

_rack. \The 6126M iﬁEIGHEE_Eiﬁ the electronics/pf>

the 6125B with the addition of: \
Ir—

High Amplitude Pulse Generator

Fast Rise Pulse Generator

50 Ohm Output Amplitude Calibrator
Delay Line and Trigger Take Off
Constant Amplitude Signal Generator
&% Digit Multimeter

1-4. INSTRUMENT AND MANUAL
IDENTIFICATION

1-5. 6M is supplied wi
a Tektronix SG503 and Tektronix DM501A manual,
These manuals fully define operation, theory,
maintenance and calibration. Schematics and parts
lists are included in each manual.

1-6. The Tektronix SG503 and DM501A are part of
the 6126M system. Their serial numbers are
located on the top rail of each plug-in.

1-7. e Ballantine 6126M system has a seria
number nameplate on e rear panel., The first

three digits of the serial number identify the
configuration. Any change of the units affecting
configuration will result in a change in the
configuration code listed on the serial number
and the front page of this manual, Addendum
sheets supplied with the manual will identify the
changes.

1-8. SPECIFICATIONS

1-9. Technical specifications for each function
are compliant with MIS-28714.

1-10. AMPLITUDE CALIBRATOR SPECIFICATIONS.

High Impedance Output (into 1 Megohm)

Range: 200 volts to 2 volts in 1, 2, 5
sequence.

Low Impedance Output (into 50 ohms)

Range: 10 volts to 10 microvolts

Output Waveform

+DC
Square wave of 10 Hz, 100 Hz, 1 kHz and
10 kHz

Accuracy
0.25% of reading + 1 uV

Variable Amplitude - Deviation

Deviation range of +10% with a resolution

of 0.1% read out on a digital meter.
1-11. HIGH AMPLITUDE PULSE GENERATOR
SPECIFICATIONS.

Amplitude

Continuously variable from 6 to 60 V when
unterminated and from 0.5 to 5 volts when
terminated in 50 ohms.

Period

100 ns to 5 sec in 8 steps selected by
the TRIGGER PULSE PERIOD switch.

Output Resistance

60 ohms +5%

1-1



Wave shape

Square wave with 50% duty cycle. Leading
edge aberrations less than 2% or 50 mV
peak-to-peak into 50 Ohms.

Rise Time

Pulse will rise from a negative potential
to ground. 100 nanoseconds; unterminated,
10 nanoseconds; into 50 ohms.

1-12. FAST RISE PULSE GENERATOR SPECIFICATIONS.

Two outputs one negative, one positive;
specifications apply equally to both out-
puts.

Amplitude

100 mV to 1 Volt into 50 ohms continuous-
ly variable.

Rise Time
1 nanosecond or less into 50 ohms.

Wave Shape

Outputs are simultanecusly positive and
negative going from negative and positive
rest potentials, Outputs are square
wvaves with 50% duty cycle. Leading edge
aberrations are less than 2% or 50 mV
peak-to-peak during the first 10 nanosec-
onds and flatness is within +5% after the
first 10 nanoseconds.

Period

Output square waves have 100 ns to 5
second periods in 8 steps selected by the
TRIGGER PULSE PERIOD control.

Trigger

The two output squarewaves are locked to
the internal crystal oscillator and the
MARKER OUT signal provides a positive
trigger of 1 volt into 50 ohms locked to
the square wave and the internal crystal
oscillator,

1-13. TIME MARK GENERATOR SPECIFICATIONS.

Output Markers

1 panosecond to 50 seconds in 1, 2, 5
sequence.

Marker Amplitude

10 nanosecond to 50 seconds; 1 volt into
50 ohms.

S and 2 nanoseconds; 750 mV into 50 ohms.

1 nanosecond; 250 millivolts into 50
ohms.

1-2

Trigger Output

Selected from 100 nanoseconds to 5
seconds in 8 steps. Amplitude is 1 volt
into 50 ohms as provided by the Fast Rise
pulse generator outputs, ’

Variable Marker (Deviation)

A deviation control provides continously
variable period deviation to +10% for
markers and triggers. A digital devia-
tion meter provides resolution of 0,1%.
There is no deviation control for the 5
ns, 2 ns and 1 ns markers.

Internal Time Base

An internal temperature compensated 10
MHz crystal oscillator provides long term
stability to better than 1 part in 10-2
per month after 72 hours and temperature
stability of better than 1 part in 10-5
from + 4°C to + 40°C after a 30 minute
warmup.

1-14. DELAY LINE SPECIFICATIONS.

Time Delay

Passive delay of 75 + 1 nanoseconds.
Inpedance
50 ohms +2%.
Connectors
GR874 series.
Attenuation
Factor of 2 +2% into 50 ohms.
Rise Time
195 picoseconds.

Maximum Input Voltage
50 volts peak; not to exceed 5 volts mms.
TRIGGER Output
Rise Time: At least 600 ps.
Output Amplitude: Factor of 5 attenuation
+10% over input signal to delay

line.

Output Impedance: 50 ohms.

1-15. MULTIMETER SPECIFICATIONS.
Reference

Tektronix DMS501A plug-in.



DC Voltage

Ranges: + 200 mV, 2, 20, 200 and 1000
volts full scale.

Resolution: 10 microvolts.
Accuracy (18°C to 28°C):

200 mV Range +(0.05% + 3 LSD)
2V to 1000V Ranges :‘0.05% + 2 LSD)

Accuracy (0°C to 18°C and 28°C to 50°C):

200 mV Range +(0,1% + 5 LSD)
2V to 1000V Ranges +(0 1% + 5 LSD)

CMR: 2100 dB at dc
280 dB at 60 Hz with 1K
imbalance
NMR: 2 60 dB at 60 Hz +0.2 Hz
Input Resistance: 10 Megohms
Response Time: < 1 second

Maximum Input Voltage: 1000 V peak

True RMS AC Voltage

NOTE
Input Signal must be between
5% and 100% of full scale.
Ranges: 200 mV, 2, 20, 200 and 500 volts
Resolution: 10 microvolts
Accuracy (18°C to 28°C):
20 Hz to 40 Hz +(1 + 10 LSD)
40 Hz to 10 kHz +(0 6% + 10 LSD)
10 kHz to 20 kHz +(1% + 10 LSD)
Accuracy (0°C to 18°C and 28°C to 50°C):
20 Hz to 40 Hz +(1.3% + 15 LSD)
40 Hz to 10 kHz  +(0.8% + 15 LSD)
10 kHz to 20 kHz +(1.3% + 15 LSD)

Inpﬁt Impedance: 10 Megohms shunted by
160 pF.

Maximum Input Voltage: 500 V ac rms, 600 V dc,
not to exceed 1000 V peak.

dB gTrue RMS!

Zero dB reference: 1 mW in 600
(0.775 V)(dBm). Internal jumper
change for zero dB reference of
1.0000 V (dBV).

Accuracy (18°C to 289C)*:

+20 dB to -15 dB +0
-15 dB to -20 dB
20 Hz to 2 kHz +0.
2 kHz to 10 kHz +1
10 kHz to 20 kHz +2

*Accuracy (0°C to 18°C and 28°C to 50°C):
Add 0.6 dB to accuracy specifications,

Maximum Resolution: 0.1 dB

Response Time: < 2 seconds

Input Impedance: 10 Megohms shunted
by 160 pF

Maximum Input Voltage: 500 V rms, not
to exceed 1000 V peak, Equivalent
to +54 dBV or +56.2 dBm.

Crest Factor: 4 at full scale

Resistance

Ranges: 20082 ,2 k2 , 20 kQ2 ,
200 k2 , 2 M2 and 20 MQ.

Resolution: 10 m§2
Accuracy (18°C to 28°C):

20082 Range (LO £ ) +(0.15% + 3 LSD)

2 k§ to 2000 k2 Ranges (HI )
+(0,15% + 2 LSD)

2 k§2 to 200 k§2 Ranges (LO £ )
+(0.15% + 3 LSD)

2000 k 2 Range (LO 2 ) +(0.3% + 3 LSD)

20 MQ Range (HI £ ) +(0.5% + 2 LSD)

Accuracy (0°C to 18°C and 28°C to 50°C):

200 £2 Range (LO £ ) +(0.3% + 5 LSD)
2 k§ to 2000 k £ Ranges (HI )
~ +(0.3% + 5 LSD)
2 k& to 200 K2 Ranges (LO £ )
+(0.3% + 5 LSD)
2000 k§2 Range (LO Q) +(Q1.

% + 5 LSD)
20 MS2 . Range (HI £

) +(T.2% +5 LSD)
Response Time:

200 §2 to 2000 k§2 Ranges < 2 sec
20 M Range < 10 sec
Maximum Input Volts: 250 V peak

Maximum Open - Circuit Voltage: < 6 V

DC Current

Ranges: 200 uA, 2, 20, 200 and 2000
milliamps.

Resolution: 10 nanoamps
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Accuracy (18°C to 28°C):
+(0.2% + 3 LSD)
Accuracy (0°C to 18°C and 28°C to 50°C):
+(0.3% + 5 LSD)
Response Time: < 1 sec
Input Resistance:
200 uA Range 1.0 k€2
2 mA Range 100 2
20 mA Range 10.2Q2

200 mA Range 1.282
2000 mA Range 0.482

True RMS AC Current

Ranges: 200 uA, 2, 20, 200 and 2000
milliamps

Resolution: 10 nanoamps

Accuracy (18°C to 28°C):
(20 Hz to 10 kHz)*

+(0.6% + 10 LSD)
Accuracy (0°C to 18°C and 28°C to 50°C):
+(0,7% +15 LSD)
* Usable to 20kHz
Response Time: < 2 sec
Input Impedance:
200 uA Range 1.0 kQ
2 mA Range 10082
20 mA Range 10.2 2
200 mA Range 1.282
2000 mA Range 0.482

Maximum Open - Circuit Voltage
(mA to LOW):

250 V peak, fused with 2 A fast
blow. :

Temperature
Range: -62°C to +240°C

Resolution: 0,1°C

Accuracy (18°C to 28°C ambient temper-
ature)*

P6601 and DM501A calibrated as a paire
-62°C to +150°C +2°C
+150°C to +240°C +0°C to -6°C

P6601 and instruments not calibrated as a
pair:

1-4

-62°C to +150°C +4°C
+150°C to +240°C +2°C to -8°C

*Accuracy (0°C to 18°C and 28°C to 50°C
ambient temperatures):

Add 1.5°C to accuracy limit in
each direction.

General
&% digit LED display
Automatic polarity indication
Automatic decimal point indication

OFF ground operation to +1000
Volts peak.

1-16. CONSTANT AMPLITUDE SINE WAVE GENERATOR
SPECIFICATIONS.

Reference
Tektronix SG503 plug-in.

Frequency Range

250 kHz to 250 MHz continuously variable;
plus fixed 50 kHz reference,

Readout

Three digit LED display automatically
ranged vith frequency.

Accuracy

+0.7% of the lease significant digit.

Output Impedance

50 chms

Output Amplitude

Continuously variable from 5 millivolts
to 5.5 volts peak-to-peak into 50 ohms.

Amplitude Accuracy

50 kHz reference
+3% on X1 range
+4% on X0.1 range
+5% on X0.01 range

Frequency Response

50 kHz reference

+1.5% of %0 kHz reference from 250
kHz to 100 MHz

+3% of 50 kHz reference from 100 MHz
to 250 MHz

Harmonic Content

Second Harmonic greater than -35 dB below
fundamental

All other Harmonics at least -40 dB below
fundamental
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GENERAL SPECIFICATIONS, 6126M

AC Mains Voltage

Pover

Weight

Height

Width

Depth

105 to 130 volts, 50 to 60 Hz and 400 Hz
single phase sinusoidal with one lead at

ground potential,

Approximately 100 watts

53 1lbs.

5.25 inches

Bench Mount - 17 inches
Rack Mount - 18,5 inches
Overall - 20 inches

Behind Panel 18 inches

Environmental

Altitude: Storage: to 40,000 feet
Operating: to 10,000 feet

Humidity: Operating: 0 to 90% RH

Temperature: Storage: -55°C to +60°C
Operating: +4°C to +40°C
Shock: 3 shocks, vertical and
lateral
15G for 11 milliseconds

Tilt Drop: 4" drops for each side, 4
drops total to wooden

surface,
Vibration: 3 planes, once 5 Hz to
55 Hz to 5 Hz cycle in
5 minutes. 0,010 inches
+,002/-0, Peak-to-peak.
ACCESSORIES

1 each: Ballantine Model 10800C High
Voltage Probe; to 40 kV

1 each: Tunnel Diode Test Fixture,
Ballantine 61252A

2 each: 2 ns delay cables; 50 £ ; GR874
connectors P/N.88100741

1 each: Card Extender, Ballantine
P/N 89101231

1 each: Card Extender, Ballantine
P/N 89110981

1 each: AC Power Cable, Ballantine
P/N 31100000

1-5/1-6






SECTION 2

PREPARATION FOR USE AND SHIPMENT

2-1. GENERAL

2-2. This section contains information and in-
structions necessary for the installation and re~
shipment of the 6126M Oscilloscope Calibrator,
Details are provided for initial inspection, per-
formance checks, power connections, grounding
safety requirements, installation information,
and repacking instructions for storage or ship-
ment.

2-3. UNPACKING AND INITIAL INSPECTION

2-4, Unpacking and initial inspection of the
calibrator require only the normal precautions
and procedures applicable to the handling of sen-
sitive electronic equipment. The contents of all
shipping containers should be checked for in-
cluded accessories and certified against the
packing slip to ascertain that the shipment is
complete.

2-5, PERFORMANCE CHECKS

2-6. This instrument was carefully inspected for
mechanical and electrical performance before
shipment from the factory. It should be free of
physical defects and in acceptable operating
condition upon receipt. Check the instrument for
possible damage incurred while in transit. Com-
plete the performance checks beginning with
paragraph 5-3, If there is any indication of
damage or improper operation, refer to the
varranty included in this manual and notify the
manufacturer or the manufacturer's field repre-
sentative.

2-7. POWER REQUIREMENTS

2-8. The generator may be operated from an ac
voltage source rated at 100, 120, 220, or 240
volts rms at 50 to 400 Hz., The orientation of
the printed circuit board in the ac pover
connector on the rear of the instrument matches
the instrument to the ac voltage source. See
Figure 2-1.

2-9. The instrument should be operated from a
pover source with its neutral at or near ground
(earth) potential, The instrument is not
intended for operation from two phases of a
multiphase ac system or across the legs of a
single-phase, three-vire ac power system, Crest
factor (ratio of peak voltage to rms) should be
typically within the range of 1.3 to 1.6 at +10%
of the nominal line voltage. Use a true rms
responding voltmeter, such as the Ballantine
Model 3620A, to measure the power line voltage.

2-10. GROUNDING REQUIREMENTS

2-11. To insure the safety of operating person-
nel, the U.S. Occupational Safety and Health Act

(0SHA) and good engineering practice require that
the instrument panel and enclosure be '"earth"
grounded., All Ballantine instruments are provid-
ed with a three-connector powver cable assembly
vhich, when plugged into an appropriate power re-
ceptacle, grounds the instrument. The offset pin
on the male end of the power cable is the ground
vire connection to the connector on the rear
panel of the instrument.

CAUTION

Failure to orient the printed cir-
cuit board properly will damage the
instrument and void the warranty.

2-12. To preserve the safety protection feature,
when operating the instrument from a two-contact
power outlet, use a three-prong to two-prong
adapter and connect the green lead or terminal on
the adapter to "earth" ground.

NOTE

In addition to the two methods

of grounding stated, the instrument
also incorporates a case ground lug
on the rear panel.

2-13. INSTALLATION AND MOUNTING

2-14. General. The calibrator is fully solid
state and dissipates minimal heat. No special
cooling is required; however, the instrument
should not be operated vhere the ambient tempera-
ture exceeds 40°C (104°F) or when condensation
due to high humidity appears anywhere on the
instrument.

2-15. Bench Mounting. The calibrator is shipped
vith plastic bumper-feet and metal tilt-stand in
place, ready for use as a bench instrument. Out-
line dimensions are shown in Figure 2-2,

2-16. Rack Mounting. The calibrator may be
rack-mounted in a standard 19-inch EIA rack., Bal-
lantine P/N 89107531, is required to provide
rack-mount side brackets. Before installing the
instrument in the rack, remove the plastic
bumper-feet and tilt-stand. Do not discard these
items, but store them for future use.

2-17. Portable Use. The instrument as supplied
includes side carry-handles.

2-18. SHORT TERM STORAGE

2-19., If the instrument is to be stored for a
short period of time (less than three months),
place cardboard over the panel and cover the
instrument with a suitable protective covering,
such as a plastic bag or strong, draft paper.
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Place power cable and other accessories with the
instrument. Store the covered instrument in a
clean, dry area that is not subject to extreme
temperature variations or conditions which may
cause moisture to condense on the instrument.

2-20. LONG TERM STORAGE OR REPACKAG-
ING FOR SHIPMENT

2-21. If the instrument is to be stored for a
period longer than three months, or if it is to
be repackaged for shipment, as a general guide,
repackage the instrument as described in the
following procedure and shown in Figure 2-3, Use
either the original packing material, if availa-
ble, or material similar to that specified. Pro-
ceed as follows:

a. Place the instrument accessories, if
any, in a plastic bag and seal the bag.

b. For long distance shipping only, use
U.S. Government packaging method IIC and tape a
two-unit bag of dissicant (MIL-D-3464) on the
rear cover.

c., Place a piece of sturdy cardboard over
the front panel for protection. Encleose the
instrument in a plastic bag and seal the bag.

d. Wrap the bagged instrument and acces-
sories in a 1l-inch thick, flexible, cellular
plastic-film, cushioning material (PPP-B-795) and
place in a barrier bag (MIL- B-131). Extract the
air from the bag and heat seal,

e. Place the wrapped instrument and ac-
cessories into a fiberboard box (PPP-B-636) of
suitable size, Fill spaces with rubberized hair
or cellular plastic cushioning material, Close
the box in accordance with container specifica-
tions. Seal with sturdy, water-resistant tape or
vith metal straps,

f. Mark container "FRAGILE," ' HANDLE
WITH CARE" or similar precautionary notice. Af-
fix shipping labels as required or mark in ac-
cordance with MIL-STD-129.

NOTE

If the instrument is to be returned

to Ballantine Laboratories, Inc. for
calibration or repair, attach a tag

to the instrument identifying the own-
er; also, note the problem, symptoms,
and service or repair desired, List
the model and serial number of the in-
strument. Ship the instrument prepaid
to Ballantine Laboratories, Inc., 90
Fanny Road, Boonton, New Jersey 07005,
U.S.A. In any correspondence, identi-
fy the instrument by model number, ser-
ial number, work authorization order,
and date and method of shipment.

2-22. SAFETY

Figure 2-4 delineates the safety aspects
of this instrument,

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side.
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position and
re-insert fuse in holders, using caution to
select correct fuse value.

Figure 2-1. Voltage Selection and Fused Receptacle Printed Circuit Board Location and Orientation
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Figure 2-2. Model 6126M Outline Drawing



RUBBERIZED HAIR OR CELLULAR
PLASTIC FILM.

FLEXIBLE CELLULAR PLASTIC FILM
CUSHIONING (PER PPP—-C-795)
ON ALL SIDES.

. ACCESSORIES IN SEALED PLASTIC
BAG.

FOR PROTECTION FROM DIRT AND
SCRATCHES COVER METER FACE WITH STURDY
CARDBOARD.

DESICCANT, 2UNIT BAG
(PER MIL-D-3464) \/

SEALED PLASTIC BAG

FLEXIBLE CELLULAR PLASTIC FILM
CUSHIONING (PER PPP-C-795) ON
ALL SIDES.

BARRIER BAG (PER MIL-B-13[)
EXTRACT AIR AND HEAT SEAL.

FIBER BOARD ‘BOX; APPROX. SIZE I0IN.(250mm) X
8 IN.(200mm) X 12IN.(310mm) (AS PER
PPP-B-636, TYPE CF,CLASS WR,

VARIETY SW,GRADE V3C). SEAL BOX

WITH STURDY WATER RESISTANT TAPE

ORMETAL STRAPS.

RUBBERIZIED HAIR OR CELLULAR PLASTIC
GCUSHIONING ON ALL SIDES AND
ADDITIONAL SPACES.

CONTAINER WILL BE MARKED :FRAG!LE.
DELICATE INSTRUMENT, ETC. AFFIX
SHIPPING LABELS AS REQUIRED OR
MARK ACCORDING TO MIL-STD-129 .

Figure 2-3. Model 6126M Packing Diagram
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SAFETY CONSIDERATIONS
GENERAL

This is a Safety Class | instrument. This instrument has been designed considering |IEC Publication 348
and ANSCI C39.5, ‘‘Safety Requirements for Electronic Measuring Apparatus’’.

This manual contains information, cautions, and warnings which must be followed by the service per-
son to ensure safe operation and to retain the instrument in safe condition.

WARNINGS

SAFETY

If this instrument is to be energized via an autotransformer for voltage reduction, make sure the com-
mon terminal is connected to the earthed pole of the power source.

BEFORE SWITCHING ON THIS: INSTRUMENT, the protective earth terminals of this instrument
must be connected to the protective conductor of the (mains) power cord. The mains plug shall only
be inserted in a socket outlet provided with a protective earth contact. The protective action must not
be negated by the use of an extension cord (power cable) without a protective conductor (grounding).

Make sure that only fuses with the required rated current and of the specified type (normal blow, time
delay, etc.) are used for replacement. The use of repaired fuses and the short-circuiting of fuse holders
must be avoided.

Whenever it is likely that the protection offered by fuses has been impaired, the instrument must be
made inoperative and be secured against any unintended operation.

GROUNDING

Any interruption of the protective (grounding) conductor (inside or outside the instrument) or discon-
necting the protective earth terminal is likely to make this instrument dangerous. Intentional interrup-
tion is prohibited.

HIGH VOLTAGE

Warning — These servicing instructions are for use by qualified personnel ohly. To avoid dangerous
electric shock, do not perform any servicing other than that contained in the operating instructions
unless you are qualified to do so.

CAUTIONS

LINE VOLTAGE SELECTION

BEFORE SWITCHING ON THIS INSTRUMENT, make sure the instrument is set to the voltage of
the power source. Verify that the power transformer primary is matched to the available line voltage.
Verify that the correct fuse is installed.

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that all devices connected to this instrument
are connected to the protective (earth) ground. (Grounding one conductor of a two-conductor outlet

is not sufficient.)
A ATTENTION A

This symbol: , which appears on the instrument means: Read the instruction manual before opera-
ting the instrument. If the instrument is operated without reading the instructions, it may not operate
correctly.

Figure 2-4. Safety Considerations
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SECTION 3

OPERATION

3-1. INTRODUCTION

3-2. This section contains instructions and in-
formation required for the operation of the
6126M. Included are identification of controls,
connectors and indicators. Refer to Figures 3-1,
3-2, and 3-3 as well as Tables 3-1 and 3-2.

NOTE

This section only covers the main
frame 6126M. Refer to the applic-
able plug-in manuals for the Tek-
tronix SG503 Constant Amplitude
Sine Wave Generator and Tektronix
DM501A Multimeter for full operating
instructions regarding these in-
struments.

3-3. POWER REQUIREMENTS

3-4, See Paragraphs 2-7 through 2-9, For ground-
ing and safety earth connections, see Paragraphs
2-10 through 2-12, Always check rear panel volt-
age selector card in the power receptacle.

CAUTION

Failure to apply the correct ac mains
pover voltage will cause serious dam-
age to the instrument and will void
the Warranty.

CAUTION

Alvays turn POWER to OFF when insert-
ing or removing either of the two
Tektronix plug-ins, Failure to do so
may damage the plug-ins and void the
Warranty.

3-5. OPERATING INSTRUCTIONS

3-6. Turn calibrator on by setting the pover
toggle switch to POWER ON.

3-7. OUTPUT CONNECTIONS

3-8, Eight BNC output connectors are provided.

a. TRIG OUT - Trigger pickoff signal
output from Delay Line INPUT.

b. VOLTS OUT - Provides accurate dc volt-
age vwith positive or negative polarity. Zero
check and four positive going square wave outputs
of 10 Hz, 100 Hz, 1 kHz, Are also provided. The
square vave outputs may be used to check true rms
ac voltmeters, to compensate attenuators, cali-
brate the amplitude of oscilloscopes, check the
response of input coupling filters and check
solid state dc amplifier thermal drift compensa-
tion. Amplitude deviation capability of +10% is
provided,

c. MARKER OUT - Provides outputs from 10
ns to 50 seconds in 1, 2, 5 steps. The associated
MULTIPLIER provides time multiplication of these
markers by X1, X2, X5, and X10 to simplify time
calibration of oscilloscopes and digital count-
ers, Time deviation capability of +10% is pro-
vided.

d. 5 ns HF OUTPUT - Provides 200 MHz sine
wave output from a 50 ohm source impedance.,

e. 2 ns HF OUTPUT - Provides 500 MHz sine
wave output from a 50 ohm source impedance.

f. 1 ns HF OUTPUT - Provides 1 GHz sine
wave output from a 50 ohm source.

g. FAST RISE \_OUTPUT - Provides a neg-
ative going signal falling from a positive
voltage to ground. The amplitude of this signal
is continuously variable from +100 mV to +1 V.
The rise time is equal to or less than 1 ns. Fre-
quency is determined by the TRIGGER PULSE PERICD
control.

h. FAST RISE _/ OUTPUT - Provides a pos-
itive going signal rising from a negative voltage
to ground. The amplitude of this signal is
continuously variable from -100 mV to -1 V. The
rise time is equal to or less than 1 ns.
Frequency is determined by the TRIGGER PULSE
PERIOD control.

i, HIGH AMPLITUDE OUTPUT - Provides a
square wave signal, continuously variable from
-6V to -60V unterminated or -0.,5V to -5V when
terminated into 50 2. The frequency of the
square wave signal is selected by the TRIGGER
PULSE PERIOD control.

NOTE

An internal MARKER-TRIGGER INTERLOCK
switch'may be set to LOCKOUT to provide
gated time coincidence:between markers
and triggers vhenever the trigger
period is lenger than the marker period,
In the LOCKOUT mode, the HIGH AMPLITUDE
OUTPUT signal will be automatically
shut off when the trigger period is
equal to or shorter than the marker
period.

3-9. VOLTAGE CALIBRATION
3-10. DC VOLTAGE OUTPUT

3-11. The VOLTS OUT BNC provides an accurate dc
voltage of either positive or negative polarity
or zero output as selected by the OUTPUT MODE
switch. This dc output voltage may be used to
calibrate analog and digital dc voltmeters and
other dc 1level sensitive circuits, A typical
test condition is illustrated in the following
paragraph.
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3-12. CHECKING OR CALIBRATING A
DC VOLTMETER

a. Check the voltmeter to be tested to be
sure it is functioning properly and that its
specified accuracy is commensurate with the
+0.25% of setting accuracy of the 6126M. The
input resistance of the voltmeter under test
should be 1 megohm or higher to avoid loading the
6126M vwhen using positions above 1V° on the
VOLTS/DIV Switch,

b, Set the voltmeter controls as follous:
Range: Highest Voltage Range

Mode: DC Voltage

Polarity: Positive (or automatic)

c., Set the 6126M controls as follous:

VOLTS/DIV 10uv
OUTPUT MCDE DC+
MULTIPLIER X10
DEVIATION OFF

d. Connect the input of the voltmeter
under test to the VOLTS OUT BNC of the 6126M.
Connect the + or HI input connector of the
voltmeter to the center pin of the VOLTS OUT BNC
and the voltmeter common (LO or -) terminal to
the BNC shell. Use short twisted leads or a
shielded cable to interconnect the voltmeter to
the 6126M.

e. Rotate the VOLTS/DIV switch counter-
clockwise until the voltmeter under test reads
approximately full scale. Note that the VOLTS/-
DIV setting is one tenth the full range setting
of the voltmeter since the MULTILPLIER switch is
set to increase the VOLTS/DIV potential by X10,

f. Set the DEVIATION switch to VOLTS
+10% and observe that the volts DEVIATION lamp
is illuminated.

g. Rotate the VOLTS/DIV DEVIATION control
(concentric with the VOLTS/DIV switch) until the
voltmeter under test reads exactly full scale
indication. Note the reading of the digital
DEVIATION meter on the 6126M; it represents the
correction factor of the voltmeter under test.

h. Check the accuracy specification of
the voltmeter under test. Accept the calibration
if the 6126M deviation meter reading is less than
the allowable error. If the deviation percentage
is greater than the voltmeter's specified
calibration error, the voltmeter is out of
calibration and should be recalibrated.

i. When recalibrating the voltmeter under
test, set the 6126M DEVIATION switch to OFF. Set
the proper output voltage of the 6126M with the
VOLTS/DIV switch and the volts MULTIPLIER. Adjust
the voltmeter's calibration control for an exact
voltmeter indication of the output voltage of the
6126M.

3-2

Jj. Decading Check. To check voltmeter de-
cading, simply change the VOLTS/DIV MULTIPLIER
switch from X10 to any of the other seven cardin-
al points. Check the accuracy of the voltmeter
under test at any of these points and determine

- calibration error as a percent of reading by us-

ing the 6126M VOLTS DEVIATION control. Proceed at
each point as detailed in Paragraphs f, g, and h,

3-13. SQUARE WAVE VOLTAGE OUTPUT

3-14. The VOLTS OUT BNC provides an accurate
zero based positive going square wave for ampli-
tude, gain, and attenuator compensation in oscil-
loscopes, digital counters,amplifiers, and in-
strumentation systems. The OUTPUT MODE switch
permits selection of four square wave frequencies
- 10 Hz, 100 Hz, 1 kHz and 10 kHz,

3-15. CHECKING OR CALIBRATING OSCIL-
LOSCOPE VERTICLE AMPLITUDE
AND ATTENUATOR COMPENSATION

a. The crystal controlled square wave has
a fast risetime and flat top that provides a
suitable signal for the compensation of the input
attenuators.

b. Set the gscilloscope controls as fol-
lows:

Volts/Div: Lowest voltage range.
Variable control to
calibrated position.

Volts Coupling: DC
Internal source

AC Coupling
+ Slope

Triggering:

Time Base: 200 us/div,

c. Set the 6126M controls as follows:

VOLTS/DIV: Same as volts/div set on
oscilloscope under test.,

OUTPUT MODE: 1 kHz

MULTIPLIER: 5

DEVIATION: OFF

d. Connect the VOLTS OUT BNC of the 6126M
to the oscilloscope vertical input connector.

e. Observe that the oscilloscope under
test displays the square wave signal at approxim-
ately 5 divisions peak-to-peak., See Figure 3-4,



$10}22UU0D) pue ‘si0}edIpu] ‘s|0Jju0D) — S}IOA °L-¢ 2inbi4

/% \«oiz
%OV '\ %013
IML 440 S170A

NOLLVIASG

-

s crlamy
im0

o 51
Ranope i

) £ I
SLI0A —l SRS

P o 74 001
Prowe CSTEE L Y e,
HII4ILLINW FCOW LN4LNO

+ 20
(R

o5
13 oz
Sl camnoma
AlQ/sL0, ST
WOZIO TIAOW  NOLVHEITYD 3d0ISOTHISO

o

3-3



S10}22UU0) pue ‘si0}edIpu| ‘sjospuo) — awil °Z-¢ 2inbi4

NS UM EQS DS~

P T
(\..T i 84
4

L7 M

S

aniiiany
aang

M ot
300W LNdLINO

NN soir £ 4 N otz
am. 440 S170A
NOLLYIASO

WA
My

3-4




TABLE 3-1. FRONT PANEL CONTROLS, INDICATORS AND CONNECTORS

Index No.
(Fig. 3-1, 3-2)

Control, Indicator, Connector

Function

10

11

12

13

14

POWER ON switch

INPUT connector

OUTPUT connector

TRIG OUT connector

OUTPUT MODE switch

VOLTS/DIV switch

DEVIATION Adj. (Volts)

DEVIATION (Volts) lamp

MULTIPLIER (Volts)

VOLTS OUT connector

DEVIATION Adj. (Time)

TIME/DIV switch

MULTIPLIER (Time)

DEVIATION (Time) lamp

Toggle switch that ap-
plies ac powver to in-
strument,

Delay line input con-
nector.

Delay line output con-
nector, Signal delayed
75 ns from input sig-
nal,

Provides trigger sig-
nal picked off from
delay line. Input sig-
nal is attenuated 5X
at TRIG OUT connector
vhen applied to 50 ohm
load.

Selects - +DC signal,
GND, or square wave of
10 Hz, 100 Hz, 1 kHz
or 10 kHz.

Selects calibrated
voltage output from
10uV to 20V,

Provides continuous
adjustment of Volts
deviation,

I1luminates when VOLTS
DEVIATION has been se-
lected,

Multiplies value se-
lected by VOLTS/ DIV
switch by X1 to X10,

VOLTS/DIV signal out-
put connector,

Provides continuous
adjustment of Time
deviation,

Selects calibrated
time markers from 10
ns to 5 sec.

Multiplies value se-
lected by TIME/ DIV
svitch by X1 to X10.

Illuminates when TIME
DEVIATION has been se-
lected.




TABLE 3-1. FRONT PANEL CONTROLS, INDICATORS AND CONNECTORS (Con't)

Index No.

(Fig. 3-1, 3-2)

Control, Indicator, Connector

Function

15

16

17

18

19

20

21

22

23

24 -

25

26

MARKER OUT connector

H. F. OUTPUT, 5 ns
H. F. OUTPUT, 2 ns
H. F. OUTPUT, 1 ns

DEVIATION switch

DEVIATION meter

TRIGGER PULSE PERIOD switch

FAST RISE VARIABLE control

HIGH AMPL OUTPUT connector

HIGH AMPL VARIABLE control

FAST RISE OUTPUT

FAST RISE QUTPUT __ -~

Provides marker output
from 10 ns to 50 sec-
onds,

Provides 5ns (200 MHz)
markers.

Provides 2ns (500 MHz)
markers.

Provides 1lns (1 GHz)
markers,

Selects VOLTS or TIME
deviation or no de-
viation, (OFF).

Digital meter that in-
dicates deviation from
calibrated time and
voltage by > +10,00%.

Selects period of
trigger output pulses
from 100 ns to 5 sec-
onds,

Adjusts amplitude of
both FAST RISE trigger
outputs; from -100 mV
to -1 V p-p and -100
mV to +1 V p-p.

Provides High Ampli-
tude square vave trig-
ger output,

Adjusts voltage level
of HIGH AMPL output
from -6 to -60 V (un-
terminated) or -0.,5 to
-5 V (terminated into

50 2).

Provides a negative
going signal falling
from a positive volt-
age to ground; €1 ns
rise time,

Provides a positive
going signal rising
from a negative volt-
age to ground; <€ 1 ns
rise time,
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Figure 3-3. Rear Panel Controls and Connectors

TABLE3-2, REAR PANEL CONTROLS AND CONNECTORS

Index No.
(Fig. 3-3) Control, Connector Function
1 EXT CLOCK IN 1 k£ /10 MHz Slide switch that se-
CLOCK 0UT switche lects either external
clock in or 10 MHz clock
out.
2 EXT CLOCK IN 1 k £ /10 MHz BNC connector for apply-
CLOCK OUT connector ing external clock sig-
nal or providing 10 MHz
clock output signal, de-
pending on the position
of the slide switch.
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Figure 3-4. Volts Out Display

NOTE

A display of 5 divisions is only a
suggested setting of the 6126M
VOLTS/DIV controls for ease of read-
inG. It may be more convenient on

an oscilloscope having an 8 cm high
display, to select the X6 or X8 MULTI-
PLIER position on the 6126M and pro-
vide a signal that is closer to the
full scale vertical deflection,

fo Set the DEVIATION switch to VOLTS +10%
and observe that the volts DEVIATION lamp is il-
Iuminated,

g. Rotate the VOLTS/DIV DEVIATION control
(concentric with the VOLTS/DIV switch) until the
oscilloscope indicates a square wave signal of
exactly 5 divisions peak-to-peak., Note the read-
ing of the digital DEVIATION meter on the 6126M;
it represents the calibration error of the oscil-
loscope under test.

h. Check the accuracy specification of
the oscilloscope under test. If the reading of
the % DEVIATION digital meter is less than the
specified calibration error allowable (typically
+3%) proceed to the next higher oscilloscope
VOLTS/DIV range and the corresponding VOLTS/DIV
setting of the 6126M.

i. If the reading of the % DEVIATION dig-
ital meter exceeds the allowable calibration er-
ror of the oscilloscope, note the reading and re-
calibrate the oscilloscope.

NOTE

When recalibrating the oscilloscope

under test, set the DEVIATION switch
to OFF. Adjust the oscilloscope cal-
ibration control for an exact indi-

cation of the output voltage of the

6126M.

j. Test each Volts/Div range on the
oscilloscope, as indicated in the preceeding
steps, until all ranges are calibrated on each
vertical channel.

3-8

3-16. DC OFFSET ERRORS

3-17. At VOLTS/DIV switch settings above 50
mV, the output attenuator resistors must dissi-
pate sufficient power to produce heat in the
vire-wound resistors. This heat differential is
especially noticeable on the DC+ and DC- modes
vhere the attenuator dissipates twice the power
of the square-wave output mode and when using
the X5, X6, X8, X10 setting of the MULTIPLIER.
The heating in the attenuator will result in
thermoelectric effects which cause offsets of a
few microvolts on the low level ranges of the
VOLTS/DIV switch.

3-18. Always allow a waiting period of 3 to 5
minutes before using the low voltage output if
the VOLTS/DIV switch has been set to ranges
between 50 mV and 20 V. This permits the temp-
erature in the attenuator to equalize so as to
minimize errors caused by thermoelectric ef-
fects.

3-19. Use the GND mode to provide zero voltage
reference for voltmeters or oscilloscopes. Do
not use the switch on the oscilloscope itself or
otherwise short the input terminals of the
voltmeter under test. Using the GND mode
eliminates most of the remaining thermal effects
in the attenuator of the 6126M. The voltmeter
reading with GND input represents The thermal
voltage of the 6126M, the connecting leads and
the voltmeter. The GND reading is the minimum
voltage of the entire measurement system and it
must be measured and arithmetically added to the
reading of the voltmeter for all calibrations
below +10 mV.

NOTE

If the 6126M VOLTS OUT cable is
terminated in 50 ohms, use an out-
put amplitude setting of the VOLTS/-
DIV switch in the 1 volt to 10 mic-
rovolt range; the output amplitude
vill be one-half the reading of

the VOLTS/DIV switch, The MULTI-
PLIER setting will still provide
the necessary graticule divisions
of amplitude and extend the output
to 10 volts peak-to- peak which
vill translate into 5 volts peak-
to-peak across the external 50 ohm
load.

3-20. GROUND CURRENT ERRORS

3-21. Alvays ground the power cord ground pins
on the calibrator and the instrument under test
to earth ground. This is especially important
to avoid noise interference on low VOLTS/DIV
ranges. The VOLTS OUT circuitry is offset from
ground by internal resistor R which is used to
avoid circulating ground loop currents between
the VOLTS OUT connector shell and the instrument
under test. When using VOLTS/DIV ranges below
0.1 volt and the calibration is suspect or dis-
plays power frequency distortion, carefully
check the instrument for input power circuit
leakage problems.



3-22. If the instruments are found safe, it is
recommended that one or the other instrument be
temporarily isolated from the power mains earth
ground and that a well shielded and safe
isolation transformer be used in its power input.
This will remove or reduce circulating ground
currents so that errors from this source may be
minimized for low output voltage level applicat-
ions.

WARNING

Disconnecting earth grounds may
provide a personnel safety hazard
in some instruments. Use extreme
caution to avoid shock hazard and
restore normal earth ground once
low voltage calibrations are com-
pleted.

3-23. WARMUP ERRORS

3-24, The unit is fully operative within one
minute of POWER turn ON. The amplitude calibra-
tion drift during the first 20 minutes of
operation in a constant temperature laboratory
environment is less than +0.2 percent in normal
or subsequent operation,

3-25. TIME CALIBRATION
3-26. TIME MARK GENERATOR

3-27. The MARKER OUT BNC is an accurate time
signal in the shape of a pulse train., The posit-
ive going pulses occupy 5 percent of the marker
period for intervals longer than 0,1 us and
approximate a square wave at 10 nanoseconds. The
TIME/DIV MULTIPLIER permits decading checks as
well as oscilloscope magnifier check and picket
fence simulation in radar range calibration. Dig-
ital counters and signal sources may also be
checked. The markers are rich in harmonics. They
may be used to check spectrum analyzers, An
external time base input provision permits use of
a 10 MHz frequency standard for traceable
calibration. The EXT clock input may be used to
provide arbitrary TIME/DIV marker output select-
ion below 0.1 us (10 MHz) as may be required for
video markers, ultrasonic delay calibration and
engineering unit readouts, A typical test pro-
cedure for oscilloscopes is outlined in the
following paragraphs.

3-28. CHECKING OSCILLOSCOPE TIME
BASE CALIBRATION

a., Connect the MARKER OUT BNC connector
of the 6126M to the vertical amplifier of the
oscilloscope to be tested., Use a 50 ohm coaxial
cable terminated in 50 ohms at the input BNC of
tHe oscilloscope. The Ballantine Model 12249D
four foot BNC cable and the Model 12630A 50 ohm
Feed Thru Termination is recommended.

b, Set the 6126M controls as fol-
lows:

TIME/DIV Same as the oscillo-
scope TIME/DIV range

to be checked,
MULTIPLIER X1
DEVIATION OFF

c. Set the oscilloscope vertical attenu-
ator to 0.2 VOLT/DIV and adjust the scope trigger
circuits for proper internal triggering when the
oscilloscope TIME/DIV switch and the 6126M
TIME/DIV switch are set to the same range.

d. Use the oscilloscope position con-
trols and properly center the display on the CRT.
Figure 3-5 shows a typical presentation. Note
that ten time intervals are defined on an
approximately 5 division high display.,

Figure 3-5. Marker Out Display

e. Position the first rise to the left
most graticule line. Observe that one calibra-
tion marker falls on each graticule line. The
error of marker alignment on the eleventh (right
most) graticule line represents the observed
calibration error,

fo Set the DEVIATION switch to TIME +10%
and note that the TIME/DIV deviation indicator
lamp is illuminated. Rotate the TIME/DIV dev-
iation control until the right hand marker pulse
aligns with the right hand graticule line and a
marker falls on each graticule line of the scale,

g. Read the % DEVIATION digital meter on
the 6126M and note the measured error for the
oscilloscope time base range under test., If this
is within the oscilloscope calibration error
allowance (usually +3%) proceed; if not, note the
error and recalibrate the oscilloscope.

h. Observe the alignment of the leading
edge of the marker on the second thru the tenth
graticule lines. This is an indication of time
base linearity.

i. Continue to check calibration accuracy
of all the time base ranges of the oscilloscope
under test. TIME/DIV settings slower than 1 ms
may be easier to check when the TIME/DIV MULTI-
PLIER is set to X5 and even X10 for the slowest
sweeps.



NOTE

Use triggered sweep synchronization
for all TIME/DIV settings slower than
1 ms. Do not use AUTO triggering,
since erratic synchronization for
slow pulse rates will result in mis-
alignment of the first marker pulse
vith the first CRT graticule line,

3-29. PULSE GENERATOR MODES

3-30. General instructions for both the High
Amplitude and Fast Rise Pulse Generator Modes are
as follows:

a. The TRIGGER PULSE PERIOD switch on the
6126M controls the period of both the High
Amplitude and Fast Rise Generators from 100 ns to
5 sec in 8 crystal controlled steps. These signals
are all derived from the 10 MHz master clock.

b. Use only high quality 50 ohm cables,
connectors, attenuators and terminations. Be sure
cables are not damaged and that connectors are
clean with plating in good condition to assure
optimum conductivity. All cables should be as
short as possible and all connectors properly
tightened.

¢, Inductive and capacitive loads should

be reduced to a minimum, Remember that frequency
components in excess of 1 GHz are present in the
harmonics of the fast rise pulse, Avoid degrada-
tion caused by both long cables and those of small
diameter. Use cables that are shorter than 30
inches and never use 50 ohm cables having a
diameter smaller than that of RG-58/U. Those with
foamed polyethylene or teflon dielectrics are pre-
ferred.

d. 50 ohm precision loads are required to
obtain minimum pulse aberrations and best rise
times. Terminating loads must be capable of
handling the power available at the High Amplitude
and the Fast Rise Output connectors. A load wat-
tage derating of two or three to one is recom-
mended.

e. When. testing equipment which also puts
a dc voltage across the load driven by the 6126M,
an error in the amount of this dc offset will be
obtained. To avoid this dc offset error, couple
the 6126M voltage outputs through a de blocking
capacitor. (Of course this must not be done in
the DC Output Mode.) Take care to preserve the
integrity of the 50 ohm transmission system, Se-
lect a coupling capacitor that, when combined with
the total resistance it drives, produces a large
enough time constant to preserve the pulse
flatness inherent in the 6126M square wave
outputs.

3-31. HIGH AMPLITUDE OUTPUT

a. Connect an output cable to the 6126M
HIGH AMPL OUTPUT BNC to use the High Amplitude
Pulse Generator. Use the TRIGGER PULSE PERIOD
switch to select square waves from 100 ns to 5
sec.
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b. Adjust the output amplitude with the
HI AMPL VARIABLE control.

c. The High Amplitude Pulse may be used
to adjust the input attenuators of oscilloscopes
similar to the Amplitude Calibration generator.
The High Amplitude output rise time rises toward
ground and starts from a negative voltage which is
set by the VARIABLE amplitude control. The peak-
to-peak value of the High Amplitude square wave is
determined by the load resistance as indicated in
Table 3-3. Fast rise time and minimum pulse
aberrations are only obtained when using 50 ohm
termination.

TABLE 3-3, HIGH AMPLITUDE
OUTPUT vs, LOADING

HIGH AMPL OUTPUT VARIABLE control

Termination Maximum | Minimum}
50 §2 load 0.3 V p-p 5V p-p
600 §2 load 2.0Vp-p | 32V p-p
M £ load 4,0V p-p | 60V p-p

3-32. FAST RISE OUTPUTS

a, The FAST RISE PULSES are available as

a negative going signal falling to ground and a
positive going signal rising to ground. Both
outputs are similar and are controlled together by
the FAST RISE VARIABLE control. Both outputs are
fast rise for use in 50 ohm systems and have a
peak-to- peak amplitude variation from 100 milli-
volts to 1 volt. The precision pulse rise time
and aberrations are only specified to 1 volt.

b. For selection of the square wave freqg-
uency, use the TRIGGER PULSE PERIOD switch and
select 100 ns to 5 sec square waves.

3-33. The FAST RISE OUTPUT is used for checking
ratio mode in digital counters and trigger cir-
cuits in oscilloscopes. The FAST RISE signal has
a very fast rise time ( < 1 ns) and is therefore
rich in harmonics for checking frequency
calibration of spectrum analyzers and other
frequency domain devices, The fast rise time is
intended for checking the vertical amplifier
alignment of oscilloscopes as detailed in
paragraph 3-37.

3-34., EXTERNAL TRIGGERING OF
OSCILLOSCOPES

a., See the scope for external triggered
operation. Connect the 6126M FAST RISE signal to
the scope's external trig input and use a 50 ohm
termination at the scope.

b. In general, the trigger period should
be slower than the marker period displayed on the
scope. This avoids the appearance of an unmarked
base line on the scope. Keeping trigger rate high
vill give the brightest display on the scope.



c. Varying the trigger period while
checking calibration of any one scope time base
range will check scope time base calibration,
jitter factor and general trigger stability when
signals of varying repetition rates are displayed
on the oscilloscope during its normal use.

3-35. The internal MARKER-TRIGGER  INTERLOCK
switch in board assembly Alé is used in conjunc-
tion with external trigger operation for oscillo-
scopes, radar sets and other applications involv-
ing exact time coincidence between the FAST RISE
OUTPUTS and MARKER OUT signals.,

a, In the NORMAL setting of the internal
MARKER-TRIGGER  INTERLOCK switch, the digital
dividers in the trigger and marker circuits are
independent ripple counters with no compensation
for the few nanoseconds of accumulated delay which
may be different in each divider chain. The
NORMAL setting provides FAST RISE OUTPUTS for all
settings of the TRIGGER PULSE PERIOD and TIME/DIV
(and MULTIPLIER) settings.

b. Use of the NORMAL mode in externally
triggered scope calibration may require reset of
horizontal trace positioning when checking fast
time base speeds (faster than 1 us/DIV). The
phasing changes of the FAST RISE OUTPUTS with
respect to the MARKER OUT signals will require
this trace alignment. As an extra convenience and
to speed up calibration, the LOCKOUT mode is pro-
vided,

c. In the LOCKOUT mode a gating circuit
provides exact time coincidence between the rise
of the FAST RISE and MARKER OUT signals. This
time coincidence is advantageous when calibrating
complex timing circuits such as radars and
facilitates externally triggered sweep time
calibration of oscilloscopes.

d., As a convenience, the scope being cal-
ibrated with the 6126M may be externally triggered
at a fixed rate (i.e. 1 ms). This avoids the need
to adjust scope triggering when the faster sweep
speed ranges are being calibrated or checked, This
is of special advantage on scopes with poor trig-
ger performance.

3-36. RISE TIME MEASUREMENT

3-37. The FAST RISE OUTPUTS of the 6126M provide
a clean, fast rise which is intended for use as a
test signal for checking the bandwidth and high
frequency alignment of wideband amplifiers such as
the vertical amplifiers of oscilloscopes, See
figure 3-6.

3-38. AMPLITUDE FOR RISE TIME
MEASUREMENTS

a., It is usual to measure the rise time
of an oscilloscope amplifier with the scope input

attenuator set for maximum sensitivity (i.e.
straight through with no attenuation).

b, The FAST RISE VARIABLE control on the
6126M provides a continuously variable FAST RISE
amplitude over the range of 100 mV to 1 V when
terminated in 50 ohms. This amplitude adjustment
permits exact alignment of the rise time on the
scope graticule for 4 or 5 divisions and avoids
using the scope variable gain control for exact
trace alignment. The scope variable gain control
often  deteriorates the effective amplifier
response and the 6126M provides control without
loss of fidelity.

c., For scopes and amplifiers having
greater sensitivity (i.e, to 1 mV or 5 mV/DIV), an
additional coaxial wideband attenuator (such as
the GR874 Series) should be included in the 50 ohm
transmission line from the FAST RISE OUTPUT
connector to the input of the amplifier. Always
use a feed-thru 50 ohm termination such as the
Ballantine 12630A directly at the input connector
of the amplifier.

Figure 3-6. Rise Time Display

3-39. CABLE MATCHING FOR RISE TIME
MEASUREMENTS

a, The impedance of the connecting cable
and coaxial components should be 50 ohms +2%.
Cable length should be kept as short as possible
since long cables (longer than 1 meter) will de-
grade the rise time of the FAST RISE square wave,

b. The 50 ohm cable should be terminated
in 50 ohms. This also presents a low source
impedance for driving the input impedance of the
amplifier. It may be desirable to use a 2X (or
greater) divider for the 50 ohm termination so
that the loading of the amplifier is minimized by
the lower driving impedance. Many high frequency
oscilloscopes are designed to be calibrated and
checked from a 25 ohm source,

c. In practice the deteriorating effect
of scope amplifier input loading on the properly
terminated FAST RISE OUTPUT signal is of import-
ance only for scopes having greater than 50 MHz
bandwidth ( < 7 nanosecond rise time).



3-40. RISE TIME MEASUREMENT ACCURACY

a., Before measuring the rise time of a
scope amplifier, the time calibration of the scope
time base should be checked at the speed and in
the graticule area to be used for displaying the
rise time signal.

NOTE

Alvays calibrate the time base of
the oscilloscope in the region

vhere rise time checks are made
(usually on the fastest sweep range).
The operator must correct for begin-
ning trace nonlinearity and magnifier
errors which often account for 8 to
10% timing error. Rise times should
be measured some 50 or more nanoseconds
from the beginning of the visible
scope trace and near screen center
for best results.

b. The 1 nanosecond rise of the FAST RISE
square wave is adequate to check scopes having
bandwidths to 250 MHz, The 1 nanosecond rise will
increase the rise time displayed on the scope by
only 1% for 50 MHz scopes having 7 nanosecond rise
time. For slower scopes the true rise time is
given by:

True Rise Time =

_\//(Displayed rise time)z- (Source Rise Time)2

3-41. FAST RISE MEASUREMENT
PROCEDURES

a. Connect either of the FAST RISE OUT-
PUTS to the amplifier input by a short 50 ohm
cable, any required coaxial attenuators and a 50
ohm termination at the input of the amplifier.,

b. Select the desired TRIGGER PULSE PERI-
0D. Use a faster trigger rate to optimize display
brightness.

c. Adjust the scope trigger circuit and
TIME/DIV control to display the fast rise on the
CRT. Position the pulse past the first 50
nanoseconds of sweep and horizontally position it
at the center of the graticule. Be sure the sweep
has been accurately calibrated at this point and
that the slope of the rise time extends over more
than half a major graticule division.
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d. Use the 6126M FAST RISE VARIABLE con-
trol to align the top and bottom of the rise to 0%
and 100% reference line or use 5 graticule
divisons. Measure the time between the 10% and
90% amplifier high frequency alignment.

3-42. HF OUTPUTS

3-43, High frequency sine wave markers are
avialable at 1 ns, 2 ns, and 5 ns. The 6126M pro-
vides independent 200 MHz, 500 MHz and 1 GHz sine
wvave outputs derived from the master clock as the
MARKER OUT and FAST RISE OUTPUT signals., Should
an external clock input be used, it must be
exactly 10 MHz or the multipliers used to obtain
the 5 ns and 2 ns signals will not activate.

3-44, The 1 ns frequency doubler is built into
the 6126M rather than being supplied as an
optional accessory. Since the 1 ns (1 GHz) output
is derived from the 2 ns (500 MHz) only one or the
other may be ‘'used at any one time.

NOTE

There is no deviation capability

vith the three High Frequency Out-
puts since they are derjved through
narrov band multipliers from the 10
us (100 MHz) VCO which must be locked
to the 10 MHz internal crystal osc-
illator. Always set the DEVIATION
control to OFF when the signal from
the High Frequency Output is required.

3-45, Alvays use the High Frequency Outputs in a
matched 50 ohm transmission system, Use low VSWR
connectors and termination. High quality, low
loss cables no greater than 12 inches in 1length
should be used with the 1 ns and 2 ns outputs to
assure specified signal amplitude.

3-46, To connect the HF OUTPUTS to an oscillo-
scope, digital counter, spectrum analyzer or sweep
generator marker input, use a short 50 ohm cable
terminated in BNC connectors. If the instrument
under test has a 50 ohm input impedance, no
further termination is required., If the input
impedance is high (such as a 1 megohm oscilloscope
or counter) use a 50 ohm feed-thru termination at
the input connector of the instrument under test.
The Ballantine Model 12630A feed-thru termination
is recommended. It is important to present a true
50 ohm terminated system to the HF ouputs. VSWR
higher than 1.1 on large capacitive loads may
detune the multipliers and result in loss of
output amplitude and increased distortion. If a
high VSWR load is unavoidable, buffer it with a
coaxial attenuator of 6 db or 10 db attenuation to
minimize termination difficulties,



SECTION 4

THEORY OF OPERATION

4-1, INTRODUCTION

4-2, The 6126M Oscilloscope Calibrator is com-
prised of an independent amplitude generator and
an independent time generator. Only the ac mains
pover transformers and the deviation meter are
common., Both generators are electrically control-
led for function and range so that the front panel
controls do not carry measurement signals. The
theory of operation for the Calibrator is separat-
ed into main functions as follows:

a) Volts Generator

High Impedance Output
50 ohm output

b) Time Mark Generator

High Amplitude Pulse Generator
Fast Rise Pulse Generator

c) Constant Amplitude
Sine Wave Generator

~Tektronix SG503
Manual

d) Multimeter ~Tektronix DM501A
Manual

4-3, The following discussion of the theory of
operation will treat the TIME and VOLTS generators
separately. A simplified Block Diagram for the
6126M main frame is shown in Figure 4-1.

4-4, VOLTS GENERATOR
4-5. GENERAL DESCRIPTION

4-6, The basic VOLTS generator circuit consists
of a resistance programmable regulated precision
d.c. power supply, a high voltage low impedance
transistor switch circuit used to generate square
vaves from the d.c. pover supply output, a
precision resistor multirange attenuator, and a 50
ohm power output stage which functions from 10 V
to 10 uw. The combination of resistance
programming of the power supply and range
selection of the attenuator provides calibrated
voltage from 200 V down to 10 uV in 1, 2, 5 steps.
The VOLTS/DIV switching logic is first applied to
Al Ul vwhere it is modified to accommodate the
50 £ output. This "neu" logic then controls A5
Ul, A6 Ul, and Al100 Ul; providing a high impedance
output for the 20V to 2 V positions of the
VOLTS/DIV switch and a 50 £ output impedance for
the 1 V and lower positions. The VOLTS MULTIPLIER
extends the high impedance range to 200 V and the
50 £ range to 10 V. When the VOLT OUT is termin-
ated in a 50 load and any of the low impedance
positions of the VOLTS/DIV switch are used, then
the actual voltage output is the VOLTS/DIV switch
position divided by two. The output voltage may be
positive or negative d.c., or positive square
vaves of 10, 100, 1000, or 10,000 Hz as determined

by the MODE selection circuits. A deviation cir-
cuit permits calibrated, metered deviation of the
output voltage for direct read out of percentage
from the neminal settings.

4-7. PROGRAMMABLE DC SUPPLY

4-8, The programmable DC power—supply .utihizes
circuitry located on PC boards add 7 It
provides the precise initial dc~voItage from which
both dc and square wave output signals are
derived, The full wave rectifier bridge CR1l, CR2,
CR3, CR4 in power supply assembly A2 provides a
nominal 260 volts, unreqgulated across C2, A volt-
age doubler CR5, CR6 provides an additional 240
volts across C3. A 17 volt transformer secondary
winding on T2 drives CR1 and CR2 of assembly A3 to
provide 12 volts, plus and minus, from the
reference "HI" voltage supply line.

4-9, A floating dc regulator, programmable from
the front panel MULTIPLIER switch and DEVIATION
controls, provides the precise initial dc voltage
between the "HI" and "LO" supply lines. The zener
voltage reference diode CR5 in A3 provides a com-
parison standard that controls the initial volt-
age. A constant current for Q5, Q6, Q7, and Q8 of
A2 is provided by zener A3 CR5. The ratio of the
controlled voltage to the reference diode voltage
is determined by precision resistors A3 R10, A3
R11, A3 R12, and precision resistors A4 Rl through
A4 R8 in the multiplier selector assembly A4,

4-10. Adjustable potentiometer A3 R9 provides a
precise calibration of the initial dc voltage when
the DEVIATION switch is OFF or in its TIME
position. When the DEVIATION switch is turned to
the VOLTS position, a variable voltage from the
DEVIATION control provides for a variation of plus
and minus 10 percent. This difference voltage is
monitored by the deviation readout meter.

4-11. The voltage regulator operates with a high
degree of negative feedback, Any decremental
voltage difference between output line "HI" and
the base of transistor A3 Q1-B causes a current
change from the collector of A3 Ql1-A, operating
through Q4, Q3 and Q2 to make the correction.

4-12., The MULTIPLIER switch provides control
signals, J, K, L, vhich select, by means of relays
K1 through K7 in A4R, the precision resistors used
for voltage comparison. The control is basically a
resistance programmable precision output voltage.

4-13. In the DC mode, A3 Q3 remains saturated,
and A3 Q4 and A3 Q5 remain open, so that the dc
output voltage amplitude is exactly that set by
the programmable power supply. In AC modes, the
above transistors are switched between open and
saturation so that the ac output amplitude has the
identical peak amplitude as in the +DC output
mode,
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4-14, SQUARE WAVE CHOPPER SWITCH

4-15, The controlled voltage between line 26
from A2-7 and the "LO" dc supply line is directed
into a chopper switch comprised of A3 Q3, A3 Q4
and A3 Q5. When square waves are called for by
the OUTPUT MODE switch, chopper control signal at
TP1 alternates between high and low logic. When
it is at low level, A3 Q4 and A3 Q5 are open, A3
Q3 saturates, passing voltage from the controlled
dc voltage line 26 to line "HI" which directs it
to the mode selector assembly A7. When TPl is
high, A3 Q4 and A3 Q5 conduct, cutting off A3 Q3.
The voltage level between "HI" and "LO" reduces to
an exact zero level obtained by the adjustment of
A3 R2, the square wave zero level adjust.

4-16. The timing of the TPl signal is derived
from a programmed divider A7 Ul which divides the
frequency of its input signal on pin 3 by a power
of 10 determined by input control lines X, Y, and
Z. The input signal at A7 Ul-3 is a crystal-con-
trolled 1 MHz signal received from the TIME gener-
ator Al8 pin R. The output from A7 Q3 provides
the floating output chopping wave TPl to the chop-
per switch in A3,

4-17. OUTPUT MODE SELECTION

4-18. The calibrated DC or calibrated chopped
signal from the chopper stage in A3 is received on
lines "HI" and "LO" at the OUTPUT MODE selector
Assembly A7. The signal then passes through
relays A7 K2, A7 K3, and A7 K4 and connect to the
calibrated attenuator R22, R23, Relays A7 K2 and
A7 K3, acting together, function as a reversing
switch to provide negative dc at the output
terminal when energized. Relay A7 K4 connects the
input end of the precision attenuator directly to
the output return terminal to provide zero output
volts when the OUTPUT MODE selects GND.

4-19, OUTPUT MODE control -is provided by the
front panel output mode switch Sl1. This is con-
nected through shorting board Al., The mode selec-
tion is accomplished through control lines X, Y,
and Z. These lines control the square wave
frequency at A7 Ul, and operating through logic
elements A7 U5 and A7 U6, control transistors A7
Q5, Q6 and Q7. They control relays A7 K2, A7 K3
and A7 K4 to provide positive, negative or zero dc
output voltages. The seven output modes, the con-
Zrol line and logic states are summarized in Table
-1.

4-20. PRECISION ATTENUATOR

4-21. The precision attenuator comprises two
stages. The first stage in assembly A7 comprises
precision resistors A7 R22 and A7 R23 which
provide an attenuation of 1000 to 1 when relay A6
K6 is energized. Relays A6 K1 through A6 K5 are
located on the 1 mV to 20 V divider assembly A6
and control the four steps from 20 volts to 1
volt, The remaining steps, 1 V to 10 V, are
controlled by a combination of the relays on A5,
A6, and Al00 assemblies.

422, Selection of the degree of attenuation
originates at the VOLTS/DIV switch on the front

4-2

panel which defines the logic states of control
lines A, B, C, D, and E. Table 4-2 summarizes the
switch positions, the logic line states, and the
decoder and operating relay states for AS and A6
assemblies.,

4-23. 50 OHM OUTPUT

4-24, Assembly Al00 provides a 50 ohm socurce im-
pedance with 100 mA current capability, Relays
A100 K1 and Al100 K2 always act together to provide
either high source impedance for the 20 V to 2
VOLT/DIV ranges or 50 ohm source impedance for the
1 volt to 10 microvolt ranges. The MULTIPLIER re-
mains operative so that 200 volts and 10 volts are
respectively provided. The logic table for the
VOLTS/DIV range selection is given in Table 4-3,

425, The 50 ohm source circuit consists of high
gain stability voltage follower A100 Ul, Transis-
tors A100 Q1 and Al0D Q2 are complimentary power
amplifiers which are within the feedback loop and
provide 100 mA output current capability. A100 R4
provides gain adjust on the 10 volt range by
slightly altering the gain to provide unity gain
from input to .output on the 10 volt range. Al00
Rl nulls out offsets and sets ZERO at the VOLTS
OUT connector when GND mode is selected at .2 V
(unterminated).

4-26. The output impedance at the emitters of
A100 Q1 and A100 Q2 is very low since these tran-
sistors are in the feedback loop of the amplifier.
Al100 R9 provides 50 ohm source resistance when
relay Al00 K3 is closed. The maximum output
voltage is plus or minus 5.5 volts so that the
maximum voltage at the emitters of Al100 Q1 and
A100 Q2 is plus or minus 12,1 volts., The exact
voltage is set by A100 R4, the 10 V CAL adjust.

4-27, Al100 R10 through Al00 R15 comprise a con-
stant impedance, precision 50 ohm attenuator. When
Al00 K4 is closed, an attenuation of 100 (40 db)
is provided. When relay Al00 K5 is closed, the
entire attenuation of 1000 (60 db) is used, All
of the low level output ranges use attenuation of
1000 to minimize the effects of noise and thermal
drifts in amplifier A100 Ul.

4-28. VOLTS DEVIATION CIRCUITRY

4-29, The VOLTS PERCENT DEVIATION feature of the
6126M provides a controllable measured percent
variation, plus or minus (high or low), available
in all of the output voltage modes and amplitudes
vhen the front panel DEVIATION switch is in the
VOLTS position.

4-30. Voltage deviation takes place when cur-
rent, either positive or negative, is injected at
the collector of transistor Q1-B in the program-
mable dc supply circuitry described in paragraph
4-7, The control current is a function of the
output voltage of op amp A7 U3 and is proportional
to the VOLTS DEVIATION control, Rl, The output of
A7 U3 is coupled through opto-isolator A7 U4 which
in turn controls the current of A7 Q4, It is this
current, applied through the resistor string on
assembly Al18, that is directed to A3 Q1-B.
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; A8 | DEVIATION| BOARD All7 A24 200MHz,
e TIME SWITCH 500 MHz
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|0 MHz CRYSTAL TIME/DIV |00 MHz VOLTAGE —
OSCILLATOR DECODER [ ®| CONTROLLED
10 MHz (REF) MARKER
All Al2 OSCILLATOR Al4 s T
lomrzLockep]  F T F  f AMPLIFIER ©
- Al6
2 MHz VARIABLE | T
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TRIGGER TIME/DIV +15V,REG «—— —— > +12V, REG L » QBIETIIF?SER —()"\_~FASTRISE
PULSE SELECTOR _
PERIOD SWITCH +33V, UNREG *—— =12V, REG All6 —©)_/ 1+ EAST RISE
SWITCH ~33V,UNREG <+— —= +11.5V,UNREG
—75V,REG <— — +5V, REG (VOLTS)
260V, AC - > +5VREG (TIME)

Figure 4-1. 6126M Block Diagram
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4-31. The VOLTS DEVIATION measurement voltage is
taken through the relay contacts of Al8 K2 and Al8
K3 which close when the DEVIATION switch is in its
VOLTS position. Current then flows from the
source of the deviation control voltage through a
series circuit comprised of A18 R1l, Al18 R2, A1l17
R14 and Al8 R16. The voltage across All7 R14 is
monitored by Al17 U3, a 3-1/2 digit A/D converter.
The BCD output of U3 is then directed to US, a
BCD-to-7 segment decoder, The amount of deviation
in percent is then displayed on the 3-1/2 digit
DPM.

4-32. TIME CALIBRATOR
4-33. GENERAL DESCRIPTION

4-34, The Time Calibrator derives its basic re-
ference from a 10 MHz crystal controlled oscilla-
tor. All other frequencies are derived from this
reference by multiplication divison or phase
locked loop techniques. .The reference frequency is
first used to phase lock a 100 MHz voltage
controlled oscillator. The 100 MHz oscillator is
multiplied by 2 and 5 to provide 5 ns and 2 ns
output markers and is also divided in a 1, 2, 5,
10 sequence to provide markers with periods from
10 ns to 50 sec. A 1 ns output marker is cbtained
by multiplying the 500 MHz signal by 2, This is
done on assembly All6., A square wave trigger
source with periods ranging from 100 ns to 5 sec
is also provided. The FAST RISE OUTPUT rise time
is 1 ns or less; permitting rise time checks of
videband amplifiers. A deviation measuring cir-
cuit provides direct reading time deviation
measurements on all ranges except the 1, 2, and 5
ns outputs.

4-35. 100 MHz OSCILLATOR

4-36. The 100 MHz oscillator Al4 Ul, is a volt-
age controlled oscillator phase lecked to the 10
MHz reference crystal oscillator except when the
deviation mode is selected. The 100 MHz oscillator
is a Motorola MECEL IC Type 1658.

4-37, Frequency control is accomplished through
the use of voltage-variable current scurces which
control the slew rate of a single external
capacitor. In the calibrated mode, the output of
the VCO is applied to decade counter, Al4 U2 (MC
10138) and the resultant 10 MHz output is phase
compared to the 10 MHz crystal reference in Al2
U2, a Motorola MC 4044 Phase Frequency Detector.

The output of the phase detector is then applied
to the voltage control input of the MC 1658 to
complete the phase locked loop and ensure that the
100 MHz oscillator frequency is as accurate and
stable as the 10 MHz crystal reference, except for
some second order short term jitter. In the dev-
iation mode the voltage control input of the
oscillator is switched to a variable voltage
source vwhich is controlled by a front panel
potentiometer. .

4-38. COUNTER CHAIN AND MULTIPLEXING

4-39, The 100 MHz oscillator frequency is count-
ed down in 1, 2, 5, 10 steps by a number of
bi-quinary counters and binary flip-flops. Frem

" rate of less than 3 parts in 107 per day,

10 ns periods to 50 ns periods, MECL devices are
used; while from .1 us to 5 sec., low power
Schottky TTL is used., For a given range, digital
multiplexers then route the particular timing
signal required to the output circuits for
processing and shaping. One additional bi-quinary
and binary counter and digital multiplexer
provides 1, 2, 5, and 10 times multiplication of
the time period selected by the range switching.

4-40. MARK/SPACE RATIO ENCODER
AND OUTPUT DRIVER

4-41, The marker outputs have a mark/space ratio
of 5% on all ranges except the 10 and 20 ns ranges
vhich have a 50% ratio and the 50 ns range which
has a 20% mark/space ratio. The 5% mark/space
ratio is produced by NORing .05T, .1T, .2T, .5T
and T signals. Since all the signals are low for
only 1/20 of the time period, the mark is 1/20 of
T or 5%. This signal, which is at MECL levels,
drives an output amplifier that provides the
MARKER OUTPUT signals.

4-42, TIME GENERATOR CIRCUIT DESCRIPTION

4-43, The internal timing source is a crystal
controlled 10 MHz master oscillator with a drift
It is
utilized in the timing circuits when a rear panel
CLOCK switch S4 is in its INTERNAL position, In
this switch position, a buffered 10 MHz output
signal is available at a rear panel BNC, Jl. If
an external frequency standard is to be used,
svitch S4 is changed to its EXTERNAL position, and
an external 10 MHz signal source may be connected
through J1.

444, When the front panel DEVIATION switch is
OFF or in one of its VOLTS positions, all internal
timing circuitry is locked to the internal or
external primary source. When the DEVIATION
svitch is in the TIME position, the 1, 2, and 5 n
sec signals are disabled and the TIME marker and
trigger periods may be varied by plus or minus 10
percent.

4-45, When DEVIATION is set to OFF, the 10 MHz
crystal controlled reference signal is introduced
into phase comparator Al12 U2, Here, a dc output
signal at pin 8 is produced, which depends on the
relative phase of the reference signal, and a
controlled 10 MHz signal identified as "10 MHz
LOCKED", The output of the phase comparator
passes through an analog multiplexer Al12 Ul to a
voltage-controlled 100 MHz oscillator Al4 Ul, The
output of the VCO is divided by ten in Al4 U2 to
provide the "10 MHz LOCKED" signal, This forms a
phase-locked loop in which all derived frequencies
from the 100 MHz VCO are phase-locked to the 10
MHz primary source.

4-46, In the TIME position of the DEVIATION
switch, the 100 MHz oscillator receives its
controlling dc voltage through the adjustable
analog DEVIATION control potentiometer, R2,

4-47, The 100 MHz locked signal also operates
frequency multiplier circuits in Al15. A 2 ns
signal is generated in oscillator Al5 Q3, The 2
ns signal is multiplied by 2 on the All6 assembly,

4-5



TABLE 4-1. OUTPUT MODE SELECTION STATES.

CONTROL LINES LOGIC ELEMENTS RELAYS
OUTPUT '

MODE X Y z Ué-6 U5-4 U6-12 U5-13 U6-8 U5-10 | K2,K3 K4
DC- 1 1 0 0 0 1 0 1 ON OFF
GND 0 0 0 1 1 1 1 0 OFF ON
DC+ 1 1 1 0 0 0 1 1 OFF OFF

10 kHz

SQUARE 0 1 0 1 0 1 1 1 OFF OFF

1 kHz

SQUARE 0 1 1 1 0 0 1 1 OFF OFF

100 Hz

SQUARE 1 0 0 1 0 1 1 1 OFF OFF

10 Hz
SQUARE 1 0 1 1 0 1 1 1 OFF OFF
TABLE 4-2, PRECISION ATTENUATOR CONTROL STATES.
DECODER
V/DIV CONTROL LINES ENERGIZED IC
SWITCH Aé LOW OUTPUT ENERGIZED
S2 A B C D' FE TRANSISTORS PIN RELAYS
20 V 11 1 0 1 03, @ A6U1-6 A6K7, A6KS
10 1 1 1 0 o0 3, @ A6U1-7 A6K7, A6K4
5 1 1 0 1 o 3, Q@ A6U1-11 A6K7, A6K3
2 1 1 0 0 1 3, Q A6U1-10 A6K7, A6K2
1 1 1 0 0 © B3, @ A6U1-9 A6K7, A6K1
5 1 0 1 1 © Q3 A5U1-5 A6K7, ASK6
2 1 0 1 0 1 Q3 A5U1-6 A6K7, ASK5
.1 1 0 1 0 0O 3 ASU1-7 A6K7, ASK4
s5omy J1 O 0 1 © 3 A5U1-11 A6K7, ASK3
20 0 1 1 0 1 Q2, Q1 A6U1-6 A6K6, A6KS5
10 1 1 0 0 O @, @ A6U1-9 A6K7, A6K1
5 1 0 1 1 0o 3 A5U1-5 A6K7, ASK6
2 1 0 1 0 1 Q3 A5U1-6 A6K7, ASK5
1 1 1 0 0 © 3, Q@ A6U1-9 A6K7, A6K1
.5 1 0 1 1 © Q3 A5U1-5 A6K7, ASK6
.2 1 0 1 0 1 Q3 ASU1-6 A6K7, ASKS5
.1 1 0 1 0 o© 3 ASU1-7 A6k7, ASK4
souw J1 0O o 1 o0 3 A5U1-11 A6K7, ASK3
20 0 1 1 0 1 Q2, @ A6U1-6 A6K6, AGKS
10 0 1 1 0 o0 2, o A6U1-7 A6K6, A6K4
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providing a 1 ns signal, A 5 ns signal is
generated in frequency doubler Al5 Q20 and Al5
Q21. When the DEVIATION switch is in the TIME
position, the frequency multipliers are disabled
by a high logic signal received in logic input
line T, which cuts off transistors Al15 Q1 and Al5
Qz.

4-48., MARKER OUTPUT CIRCUITS

4-49, The "locked" 10 MHz signal (which may be
variable frequency in the TIME DEVIATION mode)
from Al4 Q1 operates divide-by-five and
divide-by-two counters in Al3 to provide timing
intervals which are multiples of 1, 2, and 5
ranging from 100 nanoseconds to 500 milliseconds.
Multiplexers Al3 Ul2 through Al3 Ul5 select one of
21 time intervals under instructions from control
lines A, C, D, E, F, S1, S2, and S3,

4-50. The selected frequency.is connected (line
24) to input pin 6 of multiplexer Al4 U3, Here,
control lines E' and F' select an output from
input pin 3, 4, or 5 of Al4 U3, The output signal
at Al4 U3-2, vhich may range between 10
nanoseconds and 500 milliseconds, provides a
signal for counters Al4 U4 and Al4 U5 and
multiplexer Al4 U6. Control lines M' and N' from
the multiplier switch increase the time interval
by a factor of X1, X2, X5 or X10.

451, The timing signals from pins 2 and 15 of
Al4 U6 are square wave signals representing
selectable time intervals between 10 nanoseconds
and 5 seconds. These may be directed along either
one of two paths. For most of the positions of
the TIME/DIV switch. control line 2 to Al4 U7 is
low, enabling decade frequency divider Al4 U7,
NOR-gate Al4 UB-2 utilizes the four output signals
from Al4 U7 to synthesize a marker pulse with a 5
percent duty factor at 10 times the time period of
the input wave at Al4 U7-7. From the output at
Al4 UB8-2 this shaped marker - pulse has a period
ranging from 100 nanoseconds to 50 seconds. This
drives a marker pulse output circuit Alé Q5, Alé
@6, and Al6 Q7, which provides the front panel
MARKER OUTPUT signal at Jé.

4-52., In order to obtain marker pulses having
the three shortest time intervals of the T/DIV
switch, control signal 1 is made low, enabling Al4
UB-3, and control signal 2 is high, disabling Al4
U7 and Al4 U8-2, The square wave from Al4-U6-15
wvith a selectable period of 10, 20, or 50
nanoseconds drives the marker pulse output
circuits in Al6.

4-53, The logic states that control the A13
multiplexer are summarized in Table 4-4, The logic
states that summarize the Al4 U3 selection are
shown in Table 4-5, The logic states that control
multiplexer Al4 U6 selection are summarized in
Table 4-6.

4-54. TRIGGER PULSE PERIOD CIRCUITS

4-55, A 10 MHz locked signal from Al4 Q1 oper-
ates a chain of decade frequency dividers Al3 U5
through Al3 Ull to provide timing pulses at

intervals ranging between .1 microsecond and 1
second. These timing pulses are also used for the
timing of the MARKER pulses.

4-56. A multiplexer Al3 Ul6 selects a particular
timing interval in accordance with control line J,
K and L vhich carry instructions frem the TRIGGER
PULSE PERIOD switch S3 on the front panel. Table
4-7 ‘summarizes the selection process and the
control signal states.

4-57, The signal from Al3 Ulé is directed to Al6
P1-D vhere it may be gated time coincident with
the MARKER pulses in Al6 Ul by MARKER TRIGGER
INTERLOCK switch Al6 Sl. If synchronized, Al6 Ul
utilizes a marker drive clock pulse from Alé Pl-1.
From switch Al6 S1, the trigger signal passes
through a trigger pulse preamplifier comprising
Al6 Q2, and Al6 Q3, The signal is then applied to
both the FAST RISE and HIGH AMPLITUDE generators.

4-58. HIGH AMPLITUDE PULSE
GENERATOR

4-59, The HIGH AMPLITUDE Pulse Generator pro-
vides a fast square wave which rises from a
negative potential to ground. The pulse amplitude
is variable over a ten to one range from a maximum
of 60 volts into an open circuit, to 5 volts into
50 ohms. It has 100 mA current capability and a
source impedance of 600 ohms. The period of the
HIGH AMPLITUDE PULSE square wave is set by the
TRIGGER PULSE PERIOD switch from 100 ns to 5 sec.

4-60. The input square wave from Al6 P1-10 is
applied through A127 P-2 through R100 to the base
of Al127 Q101. The output pulse is negative going
from ground and is developed across 600 ohm
resistor Al127 R114 and the external load. Al127
CR102 is a disconnect diode which operates at zero
output volts. The rising edge of the square wave
is the reference. It requires that A127 Q107 be
suvitched off for the output to swing from negative
to ground. VUMOS power FET A127 Q106 acts as a
high speed "anchored and switch" with its gate
held at ten wvolts above the negative supply
voltage. This ten volt level is established by
Zener diode A127 CR104.

4-61. Transistor Al127 Q105 acts as a 5 mA cur-
rent source for disconnect diode A127 CR101. This
circuit takes up the leakage current from A127
Q106 during transitions and provides a small
reverse bias to output disconnect diode A127 CR2,

4-62, The output current swing is determined by
the current through A127 R107 in the emitter of
A127 Q108. The base of A127 Q108 is pulled
positive by the collector current of Al27 Q102,
The voltage at Al27 Q108 is set by variable level
clipper A127 Q107. This variable level is set by
its base potential which is derived from A127 U100
vhich acts as a voltage follower for the VARIABLE
amplitude control A127 R112, This controls the
negative potential from which the output pulse
rises toward ground.

4-63, A127 Q104 acts as the switch which cuts
off pulse current source transistor Al127 Q108.
This switch is driven by common base amplifier



A127 Q103 which, in turn, is driven by input emit-
ter follower A127 Q101. This emitter follover
also drives amplifier Al127 Q102 which supplies the
current to activate the variable 1level clipper
vhen the input TTL square wave at the base of Al127
Q101 is near ground potential, When the input
square wave is positive, A127 Q102 is cut off and
Al127 Q103 conducts heavily, saturating switch A127
Q107 vhich in turn cuts off current source Al127
Q108, This permits the output pulse to rise toward
ground. Conversely, when the input square wave
signal is near ground, switch A127 Q104 is open
and the current supplying transistor A127 Q108
draws current to pull the pulse output down toward
the negative voltage level set by the variable
clipper and resistor A127 R107 in the emitter of
A127 Q108.

4-64, FAST RISE PULSE GENERATOR

4-65, The Fast Rise Pulse Generator provides a
negative going positive square wave and a positive
going negative square wave output. The period of
square wave is set by the TRIGGER PULSE PERIOD
selection circuits on assembly Al3, The square
wave signal from Al3 P1-D to Alé P1-15 centers the
MARKER TRIGGER INTERLOCK slide switch, Al6 Sl. In
the OFF position of Al6 S1, the Trigger Pulse Per-
iod square vave is sent directly to the FAST RISE
Pulse Generator input circuit through Al16 R5 to
the base of Q2. When the MARKER TRIGGER INTERLOCK
switch Al6 S1 is set to LOCKOUT, Al6 Ul gates the
trigger signal so that the MARKER and FAST RISE
outputs are time coincident. This time coinci-
dence is within a few nanoseconds as measured at
the MARKER OUT and the + FAST RISE and - FAST RISE
OUTPUT connectors. The FAST RISE pulse outputs
are automatically disconnected in the interlock
setting of Alé S1 when the TIME MARKERS are equal
to or faster than the TRIGGER PULSE PERIOD.

4-66. The trigger signal from Alé P1-10 is con-
nected to All6-16. The input square wave to Allé6
Q2 is emitter coupled to All6 Q3. The output
square wave at the collectors of All6 Q2 and Allé
Q3 is opposite in polarity and faster than the
input. This faster square wave is then again
amplified by Al116 Q4 and All6 Q7 and leveled to
ground reference at All6 R21 and All6 R22,

4-67. All6é Q8 and All6é Q9 comprise an emitter
coupled amplifier which again inverts the rise
time and drives the positive level, negative going
- FAST RISE output. Al16 Q10 and All6 Q11 are the
drivers for the negative level, positive going +
FAST RISE output.

4-68. The FAST RISE circuit provides two output
square waves that occur simultaneously. All6 Q15
and All7 Q17 are fast non-saturated current mode
switches. All6 CR2 and Al16 CR3 are low leakage
disconnect diodes which help establish good ground
reference when Al16 Q15 and A117 Q17 are cut off,

4-69., The output load seen by each current
switch is 25 ohms. When. the outputs are termina-
ted in 50 ohms to produce 1 volt across 25 ohms,
40 mA is required. This current is supplied by
transistors Al1l6 Q14 in the - Fast Rise switch and
Al16 Q18 in the + Fast Rise switch. These current
source transistors are controlled by Al16 U2 and
All6 U3 respectively which set the voltage across
current metering resistors All6 R69 and All6 R43,
The voltage input to the two constant current
sources is. set by the voltage applied to the
non-inverting inputs to operational amplifiers
All6 U2 and All6 U3, The current source voltages
are simultaneously increased or decreased by
current through Al16 Ql2, Its base potential
controls the amplitude of both Fast Rise square
vaves, Diode Al16 CR1 is used for temperature
compensation.

4-70. Networks All6 R51, and Allé C19 and Allé
R58, and Al16 C20 are used to control the shape of
the first ten nanoseconds after the fast rise
tovard ground. Diodes Al116 CR2 and All6 CR3 are
Schottky diodes with fast switching time and high
back resistance. They assure optimum reverse
termination of the pulse generator at zero-bias
wvhen the current switches are turned off,

4-71. TIME DEVIATION CIRCUITS

4-72., Uhen the Deviation switch S1 is in the
+10% TIME position, the voltage controlled, 100
MHz oscillator Al4 Ul is under the control of the
front panel DEVIATION CONTROL potentiometer R2, so
that any deviation .of this oscillator from its
nominal frequency causes all its derived timing
functions to deviate from their nominal values by
identical percentages. The percentage deviation
that results from the control of Al4 Ul is meas-
ured quantitatively by comparing it in assembly
Al18 to a fixed 1 MHz frequency derived from the
crystal controlled 10 MHz reference source by de-
cade counter A18 U1,

4-73. A variable 2 MHz signal derived from Al4
Ul, vhose deviation from nominal is to be
measured, is introduced into a set of D flip-flops
(A18 U3, A18 U4 and Al8 US) which are NAND gated
in A18 U2, Any frequency deviation from the fixed
1 MHz reference signal produces a dec voltage
output which varies directly with the percentage
deviation. Positive and negative dc output
voltages are provided by the 90 phase shift of
Al8 U4B. When Al18 U3A is providing a pulse, Al8
U4B provides a steady dc output which is either
high (positive) or low (negative) to define the
direction of frequency deviation. The dc output
voltage is filtered, controlled in amplitude and
measured by the front panel DEVIATION meter.
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TABLE 4-4, SELECTION BY MULTIPLEXERS A13 U12-U15

T/DIV
SELECTOR CONTROL LOGIC STATES INPUT OUTPUT AT A12 P1-J
SWITCH —

S1 A C D E F S1 S2 S3]1.C. PIN]TIME INTERVAL FREQUENCY
5 s 1 0 11 0 1 1 0 uis 13 5 sec 2 Hz
2 1 0 10 1 1 1 0 14 2 sec 5
1 1 0 1 0 0 1 1 0 15 .l sec 10
S s 1 0 01 0 1 1 0 u1s 2 50 ms 20 Hz
o2 1 0 00 1 1 1 0 3 20 50
ol 1 0 00 0 1 1 0 4 10 100

50 ms 1 1 11 0 1 0 1 Jus 13 5 ms «2 kHz

20 1 1 10 1 1 0 1 14 2 5

10 1 1 10 0 1 0 1 15 1 ‘ 1
5 ms 1 1 01 0 1 0 1 ul4 2 5 ms 2 kHz
2 1 1 00 1 1 0 1 3 2 5
1 1 1 00 0 1 0 1 4 .l 10
5 ms 1 0 11 0 o0 1 1 Uiz 13 50 us 20 kHz
o2 1 0 1 0 1 © 1 1 14 20 50
.l 1 0 1 0 0O O 1 1 15 10 100

50 us 1 0 01 0 0O 1 1 u13 2 5 us «2 MHz
20 1 0 00 1 O 1 1 3 2 5

10 1 0 00 0 O 1 1 4 1 1
5 us 0 0 01 0 1 1 1 u12 2 5 us 2 MHz
2 0 0 00 1 1 1 1 3 o2 5
1 0 0 00 0 21 1 1 4 .l 10
<5 us 0 1 01 0 1 1 1 Uiz 13 none none
.2 0 1 00 1 1 1 1 14
.l 0 1 00 0 1 1 1 15
50 ns 0 1 11 0 1 1 1 uiz 13 none none
20 0 1 10 1 1 1 1 14
10 0 1 1 0 0 1 1 1 15

TABLE 4-5, T/DIV CONTROL OF LOWEST TIME
INTERVAL BY MULTIPLEXER A14 U3
CONTROL
1/ov | Loaic staTes | U3 OUTPUT
1 ] . i
SWITCH S1 E F PIN TIME INTERVAL FREQUENCY
<5 u sec 1 0 4 50 n sec 20 MHz
o2 0 1 5 20 50
.l 0 0 3 10 100
50 n sec 1 0 4 50 n sec 20 MHz
20 0 1 5 20 50
10 0 0 3 10 100
All Others 1 1 6 Controlled by Multiplexers in Al3
(See Table 4-3)
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TABLE 4-6, MULTIPLIER SWITCH CONTROL OF A14 U6

MULTIPLIER LOCG?gE?'g'II:ES U6 OUTPUT AT
SWITCH INPUT U6 PINS 2 and 15
52 VL PIN TIVME MULTIPLY FREGUENCY DIVIDE
X1 0 0 3 X1 1
X 2 0 1 5 X 2 P
X 5 1 0 4 X 5 s
X 10 1 1 6 X 10 : 10
TABLE 4-7. TRIGGER PERIOD SELECTION, A13 U16
CONTROL
TRIGGER PERIOD U6
o Loaic states | 2% OUTPUT AT U16-5
J K L PIN |TIME INTERVAL FREQUENCY

100 ns 1 1 1 12 .1 wus 10 MHz

1 us 0 0 0 4 1 us 1 MHz
10 us 0 0 1 3 10 us 100 kHz
100 us 0 1 0 2 1 ms 10 kHz

1lms 0 1 1 1 1 ms 1 kHz
10 ms 1 o 0 15 10 ms 100 Hz
100 ms 1 0 1 14 .1 sec 10 Hz

5 s 1 1 0 13 1 sec 1 Hz

4-11/4-12






WARNING

THE FOLLOWING SERVICING INSTRUCTIONS ARE
FOR USE BY QUALIFIED PERSONNEL ONLY. TO
AVOID PERSONAL INJURY, DO NOT PERFORM ANY
SERVICING OTHER THAN THAT CONTAINED IN THE
OPERATING INSTRUCTIONS UNLESS YOU ARE
QUALIFIED TO DO SO.




CAUTION

Semi-conductor devices using metal oxide junctions are
liable to suffer destructive damage from electrostatic
discharges. Such devices appear with several names, such
as MOS, MCMOS, CMOS, MOSFET, IGET, detector diode,
etc. Whenever these devices or assemblies including such
devices are handled, the operator must be grounded, and
only grounded soldering irons can be used safely. To
facilitate identification of assemblies containing metal
oxide devices, Ballantine pc boards containing such
devices are marked with this symbol:




SECTION 5

MAINTENANCE

5-1. INTRODUCTION

5-2. This section contains information for main-
taining the 6126M Oscilloscope System, Included
are maintenance checks, calibration procedures and
trouble-shooting information. The test equipment
and special tools required to check, maintain and
calibrate the 6126M are listed in Table 5-1,

5-3. PERFORMANCE CHECKS

5-4, GENERAL. The performance checks described
in the following paragraphs are "in-cabinet" tests
that compare the calibrator with the applicable
specifications. These performance checks, para-
graphs 5-5 through 5-15, should be performed and
completed in the order listed before any attempt
is made to calibrate the instrument. For optimum
performance, after turn-on but before performing
any checks, allow the instrument to warm up for at
least 2 hours. Also, all performance checks and
calibration shogld be erformed0 at reference
conditions of 22" C (71.6 F to 82,4 F).

5-5. POWER LINE VOLTAGE SETTING. The pri-
mary winding of the transformer in the generator
is connected to match the power line voltage being
used by the orientation of the printed-circuit
board in the rear panel mounted ac pover recepta-
cle. The instrument as supplied is set for opera-
tion from 120 volts ac. The performance checks
vhich follow reference 120 volts as the nominal
voltage setting for the 120 volt primary power
line voltage. For the other power line voltages
of 100, 220, and 240 volts ac, the following table
lists the nominal midline voltages and the
high-line and low-line voltages used for calibrat-
ing the instrument.

Line Nominal Low High

Voltage Midline Line Line
_

100 v 100 V 90 Vv 108 Vv

120 V 120 V 108 V 128 V

220 V 220 V 198 V 238 V

240 V 240 V 216 V 259 V

5-6. OSCILLATOR FREQUENCY ACCURACY

a. Interconnect the generator and the test
equipment as shown in Figure 5-1.

b. Set the Calibrator TIME/DIV switch to
.1S and the MULTIPLIER switch to X1,

c. Connect the MARKER OUT connector to the
A input of the 5549A (Option 14) Frequency
Counter. Use a 50-ohm feed-thru termination at
the counter end of the connecting cable,

d. Set line voltage Variac to midline,

e. If available, use a 1 MHz atomic fre-
quency standard or a WWV receiver to clock the
5549A and ensure absolute accuracy of the measure-
ment.

f. Allow 20 minutes for warm-up; then meas-
ure the 0.1 us time (10 MHz frequency). Use the
TRIG LEVEL control on the 5549A to obtain a stable
count. To meet specification, the counter must
read within the range of 9,999,919 to 10,000,081
Hz. If desired, allow the equipment to warm up 2
hours and repeat the frequency measurement. The
counter should read within the range of 9,999,939
to 10,000,061 Hz.

g. With line voltage set to 103 volts by
the Variac, the counter should read within the
range of 9,999,899 to 10,000,101 Hz,

h. With line voltage set to 128 volts by
the Variac, the counter should read within the
range of 9,999,899 to 10,000,101 Hz.

i. Reset the line voltade to midline.

5-7. MARKER OUTPUT AMPLITUDE

a. Interconnect the Calibrator and the test
equipment as shown in Figure 5-2.

b. Connect the MARKER OUT connector of the
Ballantine 1032A Oscilloscope. Connect a 50-chm
feed-thru termination at the oscilloscope end of
the connecting cable.

c. Set the TIME/DIV switch to .1 S and the
MULTIPLIER switch to X1.

d. Set the 1032A Oscilloscope controls as
follous:

CH1 VOLTS/DIV 5 uv

CH1 Coupling DC

CH1 Position Centered

CH2 Position OFF

TIME/CM 18

PULL x 10 MAG Pulled Out (X10)
TRIG SELECT CH1+

Trigger Coupling AC

e. Use trigger LEVEL control and trace po-
sition controls to position a stable display on
screen.

f. Observe a marker pulse on the oscillo-
scope at each vertical line of the CRT graticule,
Continue to observe the same display but with
somewhat narrower positive-going marker pulses at
each TIME/DIV and oscilloscope sweep range through
0.5 second. Do not use X10 magnifier on the
oscilloscope at time-base speeds slower than 0,5
us. Observe that the minimum marker pulse ampli-
tude displayed on the oscilloscope is greater than
% cm (0.5 volt) for each of the 27 TIME/DIV set-

ings.
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TABLE 5-1. TEST EQUIPMENT

EQUIPMENT NO.

NOMENCLATURE

USE AND APPLICATION

MINIMUM

SPECIFICATIONS

Ballantine Model
1032A

Ballantine Model
30288

Ballantine Model
3620A

Ballantine Model
5549A(vith Option
14)

Fluke Model
885AB

1 Meg Resistor

2.2 Meg Resistor

Oscilloscope

Multimeter

Ac/Dc True RMS
Digital Volt-
meter

Digital Frequency
Counter

Differential
Voltmeter

RN65D
RN70D

General Fault Finding

Fault finding;pover supply

voltage and resistance
checks,

Line voltage measurement

Frequency calibration
and check of frequency
multipliers to 500 MHz
(2 ns).

Check of TIME DEVIATION
range.

Dc Voltage Calibration

Volts Out Termination

Square Wave Level
check.

5 mV, dual trace,

8 x 10 cm graticule,

Dc to 20 MHz; rise
time < 17 ns.
Signal delay.

Sweep time < 50 ns/cm
to > 1 s/cm,

Dc, 1 mV to 1 kV.

Ac, 1 mV to 500 V,
10 Hz to 100 kHz
rms responding.
Ohms, 0,182 to
20MQ, 0,2V to
2 V measuring volt-
age.

Ac amperes, 100 mA
to 1A.

Dc amperes, 100 mA
to 1A.

3-1/2 digit display,
battery and line
operation.

4-1/2 digit display,
10 mV to 1 kV full
scale,
1 uV resolution.
Dc and ac to 1 MHz,
dc coupled true
Tms response,
Nominal accuracy 0.2%.
Guarded and floating
input.

512-MHz nine-digit
counter with high-
stability clock
(3 parts in 109 per
day) and NBS fre-
quency traceability.
External clock input
capability,
Sensitivity better
than 15 mV rms at
500 MHz,

Period measurement.

De; 1 volt to 300
volts with 10 uV
resoulution,

Accuracy 0.02%.

% watt +2%, film,

% vatt +2%, film,
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TABLE 5-1, TEST EQUIPMENT (Cont)

MINIMUM
EQUIPMENT NO. NOMENCLATURE USE AND APPLICATION SPECIFICATIONS
Ballantine Model Adapter Test Equipment connec- BNC female to
12620A tions. General Radio GR-

874 connector.
Ballantine Model Adapter Test Equipment connec- BNC male to General
12625A tions. Radio GR-874

connector,
Ballantine Model Termination Termination, 50 chms, BNC/BNC feed-thru,

12630A

Ballantine Model
12249D.

General Radio Type
GR-874

(Ballantine Model
12626A)

General Radio Type
WSMT3A

Hewlett-Packard
Model 651B or 652A

JFD Part No. 5284

Rhode & Schwarz
Model XSAM or
Model XSA/XKA*

Tektronix Type 547
(with 1S1 plug-in)

UG-274A/V
(Ballantine Model
12619A)

Cable Assembly
8 in.

Attenuator, 20 dB

Metered Variac

Test Oscillator

Adjustment Tool

Frequency Standard,
Atomic or WWV
Receiver

Oscilloscope

Adapter

2 vatts.

Test equipment connec-
tions,

Input attenuator for
high-sensitivity
sampling oscilloscope.

Line Voltage control;
metered current and
voltage.

Test external clock
input signal source,

Adjustment of variable
capacitors, resistors,
and inductors.

To calibrate clock. fre-
quency.

Check fast rise time.
( € 3 ns) of TRIGGER
output square wave.

Test equipment connec-
tions.

50 ohms, 2 watts.

RG-58C/U cable with
male BNC termina-
tions.

50-ohm, 20 dB attenu-
ator, dc to 1 GHz,
flatness 0.1%, dc

to 100 MHz.

(As~required.)

10 Hz to 10 MHz
(sinevave).

50-chm output to
2 V rms,.

Distortion < +0.25%.

Low-capacity align-
ment tool with 3/32
inch screwdriver
blade and 5/64
hexagon drive,

Rubidium frequency
standard, 1 MHz,
or WWV receiver/
comparator, 1 MHz,

Frequency response
to 1 GHz.

Rise time < 0.35 ns.
Internal and external
triggering beyond
500 MHz.

50-chm input.
Sensitivity better
than 50 mV/cm.

Swveep time < 2 ns/
cm to 0.1 us/cm.

BNC tee adapter.




g. Set the MULTIPLIER control to X2 and
the oscilloscope TIME/DIV switch at .5 SEC,
Observe six pulses with each pulse coincident with

alternate graticule lines, which checks the MULT-
IPLIER X2,

h. Set the MULTIPLIER control to X5. Ob-
serve three marker pulses on the screen, one at
the left, one at the center, and one at the right
graticule line, which checks the MULTIPLIER X5,

i. Set the MULTIPLIER control to X10. Ob-
serve two markers on the screen, one at the
extreme left and one at the extreme right
graticule line, which checks the 5 second marker
and the MULTIPLIER X10.

J. With the MULTIPLIER control still set to
X10, set the TIME/DIV switch to .25 and the
oscilloscope TIME/CM control to .2 Sec. Observe
that only two pulses appear on the screen, which
checks the MULTIPLIER X10.

5-8. TRIGGER PULSE PERIOD

a. Refer back to the control settings of
paragraph 5-10d and the test setup of Figure 5-2,
except disconnect the cable from the MARKER OUTPUT
connector and reconnect it to the HIGH AMPL OUTPUT
connector. Also, set the TRIGGER PULSE PERIOD to
100 nS and the oscilloscope TIME/CM switch to 1
us. Activate the X10 MAG knob to X10 magnifier
position for a sweep of 0.1 us/cm.

b. Observe a square wave display on the os-
cilloscope screen. Its amplitude must be greater
than 1 cm and the period of each full square wave
must occupy 1 cm.

c. Change the TRIGGER PULSE PERIOD to 1 uS
and reset the oscilloscope. Pull X10 MAG knob to
the X1 position (sweep of 1 us per cm). Observe a
square waves as in the preceding step b.

d. In sequence, change the TRIGGER PULSE
PERIOD and the oscilloscope TIME/CM settings to 10
uS, 100 uS (.1 mS), 1 mS, 10 mS, 100 mS (.1 SEC),
and 1 s (1 SEC). Observe the same 1 cm square
vave as in the the preceding step b on each of the
paired settings.

5-9. HIGH AMPLITUDE OUTPUT
RISE TIME

a. Interconnect the generator and the test
equipment as shown in Figure 5-3,

b. Connect the HIGH AMPL OUTPUT BNC con-
nector of the instrument to the sampling oscillo-
scope through a short (8-inch) 50-ohm cable, Use
a BNC to GR adapter to connect the cable to the 20
dB attenuator. Set the oscilloscope to 100 mV
vertical sensitivity, internal trigger, and 2 ns
per cm sweep speed.

c. Set the TRIGGER PULSE PERIOD to 100 nS.

d. Obtain a stable display of a positive
going edge of the square wave on the screen of the
oscilloscope.,

e. Observe that the leading edge of the
waveform on display is at least 5 cm peak-
to-peak. This amplitude verifies a High Ampl sig-
nal greater than 5 volts into 502 .

f. Observe that the overshoot on the top of
the leading edge is no greater than 2% of the 0%
to 100% peak-to-peak value of the HIGH AMPL OUTPUT
square wave,

g. Observe that the 10% to 90% rise time
?f thf positive-going rise is no more than 10 ns
1lecm).

5-10. HIGH FREQUENCY OUTPUT

a. Continue with the test setup shown in
Figure 5-3. Disconnect the cable from the HIGH
AMPL OUTPUT connector and reconnect it to the H.F.
OUTPUT 5 ns connector. Set the sampling oscil-
loscope time base to 5 ns per cm and the vertical
sensitivity to 20 mV., Obtain a stable sine-wave
display on the oscilloscope.

b, Observe a sine wave, greater than 3,75
cm peak-to-peak, which indicates that the H.F.
OQUTPUT signal is greater than 0,75 volt peak-
to-peak into 50 ohms, since the oscilloscope
sensitivity is 20 mV X10 or 200 mV per cm, Also
note that the cycle-to-cycle amplitude does not
vary by more than 5% peak-to-peak.

c. Observe a sine-wave for each graticule
line to indicate that the H.F. OUTPUT frequency is
5 ns. Then, disconnect the short BNC cable from
the BNC to GR adapter and connect it into the
50-chm (C) input of the 5549 frequency counter.
Set the counter to 1 second for a nine-digit
display. Observe that the counter reads in the
range of 200,001,601 to 199,998,399 Hz, Reconnect
the BNC cable to the oscilloscope,

d. In sequence, select the H.F, OUTPUT
2 ns BNC and set the sampling oscilloscope time
base to 2 ns. Repeat the observations of ampli-
tude as in the preceding step b, Repeat the sine-
wave period check of 1 cycle/cm as in the preced-
ing step c. For each HIGH FREQUENCY selection
also make the digital counter frequency check
detailed in preceding step c. Use the following
limits:

5 nS: 199,998,399 through
200,001,601 Hz,

2 nS: 499,995,999 through
500,004,001 Hz.

5-11. EXTERNAL CLOCK INPUT

a. Interconnect the generator and the
test equipment as shown in Figure 5-4,

b. Set the TIME/DIV switch to 1 uS and
the MULTIPLIER to X1. Set the rear panel INT-EXT



clock switch to the EXT position. (These control
positions check the shaper and digital-logic
trigger circuitry for external clock input verifi-
cation,)

c. Set the dual-trace oscilloscope con-
trol as follous:

CH1 VOLT/DI1V SV

CH1 Coupling AC

CH1 Position Centered
CH2 Position OFF
TIME/CM 1ms

TRIG SELECT FREE RUN

NOTE

The oscilloscope should
display a free-running,
unsynchronized display
of CH1 only.

d. Set the 5549A frequency counter to
1 second and a nine-digit display. Connect a
50-ohm feed-thru termination to the high-impedance
(A) input.

e, Connect the MARKER OUT through the 50-
ochm termination to the high-impedance, low-fre-
quency input of the 5549A counter. Connect a BNC
Tee-connector to the CH1 input of the 1032A
Oscilloscope and connect the 50-ohm output of the
10 MHz oscillator and the EXT clock input (INT-EXT
clock switch set to EXT) to the Tee-connector
arms.

f. Adjust the oscillator amplitude to
produce a 4 cm peak-to-peak vertical display on
the oscilloscope. Set the frequency of the oscil-
lator to 10 MHz maintaining the oscilloscope
display of a constant 4 cm (2 volts) peak-to-peak
amplitude. Note the counter which should display
a frequency of 1 MHz. This checks the external
clock input of the 6126M.

NOTE

Use only a 10 MHz EXT Input
Frequency. All other frequen-
cies will cause incorrect out-
puts from the 6126M.

5-12. TIME DEVIATION CHECK

a. Set the instrument to DEVIATION OFF,
Set the TIME/DIV control to 10 us and the
MULTIPLIER to X1.

b. Connect a frequency counter to the
MARKER OUT BNC as shown in Figure 5-1. Observe a
frequency of 100,000 Hz (+ 50 Hz) displayed on the
counter.

c. Set the DEVIATION switch to TIME +10%.
Observe that the time DEVIATION indicator is il-
luminated.

d. Rotate the TIME/DIV deviation control
to each extreme and observe that the 6126M digital
deviation meter displays a deviation range greater
than +10% and greater than -10%.

e. Set the time deviation to +10%. Set
the frequency counter to PERIOD AVERAGE and
observe that the frequency counter reads 11,000
(+.003) us.

f. Set the time deviation to -10% and ob-
serve that the frequency counter reads 9,000
(+.003) us.

5-13. VOLT/DIV CHECK

a. Connect a high resolution battery op-
erated dc differential voltmeter having 1 megohm
input impedance, at balance, to the VOLTS OUT BNC
connector. Be sure of the 1 megohm load resis-
tance since the instrument is calibrated into this
typical oscilloscope or voltmeter input resis-
tance.

b. Set the 6126M controls as follows:

VOLTS/DIV 20
MULTIPLIER X10
OUTPUT MODE +DC
DEVIATION OFF

c. Set the differential voltmeter dials
to 200.00 volts and read the percent deviation on
the voltmeter readout The error should be equal to
or less than +50 mV.

d. Repeat step c for each of the next 13
ranges through the 1 mV range. Checks for ranges
of 0.1 V and below are optional, Check voltmeter
error to the +0.25% error budget of the 6126M.

NOTE

Alvays measure the dc off-
set voltage by using the
GND Mode. Arithmetically
add this thermal voltage
to all readings under +10
mV to obtain the exact out-
put calibration voltage.

e. If errors exist for any reading, the
instrument should be recalibrated as detailed in
other paragraphs of this section,

f. Set the VOLTS/DC switch to 1 volt and
the multiplier to X1, X2, X3, X4, X5, X6, and X8,
Set the differential voltmeter to 1, 2, 3, 4, 5,
6, and 8 volts respectively and make the required
calibration checks.

5-14. VOLTS DEVIATION CHECK

a. Leave the differential voltmeter con-
nected as indicated above.

b. Set the VOLTS/DIV switch to 1 volt and
the MULTIPILER to X10. Set the DEVIATION to volts
+10% and observe that the VOLTS DEVIATION lamp is
illuminated.
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c. Rotate the VOLTS/DIV DEVIATION control
to both ends and observe that the digital devia-
tion meter reads greater than +10%.

d. Set the VOLTS/DIV DEVIATION control
for a digital meter reading of +10.00%. Set the
differential voltmeter dials to 11.000 volts. Note
that the differential meter reads an error equal
to or less than 330 mV.

e. Set the VOLTS/DIV DEVIATION control
for a digital meter reading of -10.00%. Set the
differential voltmeter dials to 9.000 volts. Note
that the differential voltmeter reads an error
equal to or less than 270 mV.

5-15. VOLTS OUTPUT MODE CHECK

a. Repeat steps 5-16b and 5-16c with the
output mode set to -DC. Check proper output and
disconnect the differential voltmeter.

b. Connect an oscilloscope to the VOLTS
OUT BNC. Set the scope CHl input to DC, 1 V/DIV
and the time base to 50 us with Auto Triggering.

c. Set the 6126M VOLTS/DIV Switch to 1V,
the MULTIPLIER to X6 and the DEVIATION to OFF. Set
the OUTPUT MODE to 10 kHz., Observe five cycles of
a 6 division p-p square wave displayed across the
graticule of the CRT.

d. Repeat step b with OUTPUT MODE set to
1 kHz, 100 Hz and 10 Hz with the oscilloscope time
base set to 500 us, 5 ms, and 50 ms, Use normal
internal triggering (not AUTO) on the 50 us and
500 us settings. Observe five cycles of a 6
division p-p square wave displayed across the
graticule of the CRT.

5-16. LOCATION OF ADJUSTMENTS

5~17. The location of the internal adjustments
and circuit boards is shown in Figure 5-5. Access
to the adjustments and circuit boards is gained by
removal of the top and bottom covers. Refer to
paragraph 5-18,

5-18. COVER REMOVAL AND REPLACEMENT

5-19. The 6126M top and bottom covers are easily
removed, First, turn the POWER switch to OFF and
disconnect the power cord from the ac line to
avoid shock hazard. Each cover is secured by two
machine screws at the rear of the instrument., Af-
ter removing both of these screws, lift the cover
up slightly at the rear and slide it forward and
of f,

WARNING

A safety hazard exists when
the 6126M top and bottom
covers are removed., To avoid
shock, exercise care when
making checks and adjustments.

5-20. To replace the top or bottom cover, hook
the curved cover lip on the flange of the 6126M
front panel. Lay the cover to the rear and down.
Align the two holes in the cover with the threaded
holes at the rear of the chassis. Fasten the cov-
er vith the two machine screws,

5-21. REMOVAL AND REPLACEMENT OF
TEKTRONIX PLUG-IN MODULES

5-22. Refer to the Tektronix Instruction Man-
uvals. Removal and replacement information for the
plug-in modules is provided in Section 1, Operat-
ing Instructions.

5-23. POWER SUPPLY CHECKS

5-24, To facilitate access to the test points
referred to in the Power Supply Checks, it is re-
commended that the Service Extender Card be used.
Remove the circuit board on which the voltage is
to be measured, from the socket. (Note the direc-
tion of the board.) Install the card extender in
its place and then insert the circuit board in the
card extender socket. Make sure that the circuit
board is oriented correctly., Refer to Figure 5-6
for location of the pin numbers on the card ex-
tender.

5-25. Connect the Model 6126M to the correct
pover source through a Variac or similar 1line
voltage control unit. Use a true rms voltmeter,
such as the Ballantine Model 3620A, to monitor the
input voltage to the 6126M.

5-26. +5 VOLTS REGULATED, VOLTS (A4 P1)

a., Use a digital multimeter, such as the
Ballantine Model 30288, set to the 20 V dc range.
Connect the common test lead to the 6126M circuit
ground. Connect the V-$2 test lead to A4 P1-15.

b. The voltage should measure between
+4.8 V and +5.,2 V at nominal ac line. Vary the ac
input voltage by +10% and observe that the +5 V
reading does not vary by more than +l1%.

5-27. 45 VOLTS REGULATED, TIME (A11 P1)

a. Follovw the same procedure as outlined
in paragraph 5-26A. Except connect the V-2 test
lead to All P1-15.

b. The voltage should measure between
+4.8 V and +5.2 V at nominal ac line., Vary the ac
input voltage by +10% and observe that the +5 V
reading does not vary by more than +1%.

5-28. +12 VOLTS REGULATED, -12 VOLTS
REGULATED (A128 J21)

NOTE

The A100, Al1l6, Al26, and
Al28 circuit boards are
mounted horizontally, Meas-
urements on these boards are
made by turning the 6126M on
its side. The extender card
is not required.
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a, Follow the same procedure as outlined
in paragraph 5-26a except connect the V- ) test
lead to A128 J21-12, See Figure 5-7.

b. The voltage should measure between
+11.5 V and +12.5 V with the ac 1line set to
nominale Vary the ac input voltage by +10% and
observe that the +12 V reading does not vary by
more than +1%.

c. Connect the V-§) test lead to A128
J21-10.

d. The voltage should measure between
-11.5 V and -12,5 V with the ac line set to
nominale Vary the ac input voltage by +10% and
observe that the -12 V reading does not vary by
more than +1%.

5-29. +15 VOLT REGULATED, -15 VOLTS
REGULATED (A100 J1)

a. Follow the same procedure outlined
in paragraph 5-26A. Except connect the V-§2 test
lead to Al00 J1-13. See Figure 5-8.

b. The voltage should measure between
+14.4 V and +15.6 V with the ac line set to
nominal, Vary the ac input voltage by +10% and
observe that the +15 V reading does not vary by
more than +1%.

c. Connect the V- £ test lead to A100
J1-15.

d. The voltage should measure between
-14.4 V and -~15.6 V vith the ac 1line set to
nominal, Vary the ac input voltage by +10% and
observe that the -15 V reading does not vary by
more than +1%.

5-30 OLTS REGULATED (A127 P1)
a. Follow the procedure outlined in para-
graph 5-26a. Except set the digital multimeter to

the 200 V dc range and connect the V- test lead
to A127 P1-13,

b. The voltage should measure between
-72.5 V and -77.5 V with the ac line set to
nominal. Vary the ac input voltage by +10% and
observe that -75 V reading does not vary by more
than +2%.

5-31. CALIBRATION AND ALIGNMENT
PROCEDURES

5-32., GENERAL. The following adjustments and
alignment procedures are performed to insure that
the equipment meets its performance specifica-
tions., Failure to satisfy an adjustment require-
ment indicates a malfunction. Re-check to be sure
that the procedure and setup are being performed
correctly. If unsatisfactory results are obtained,
refer to the trouble-shooting procedure, paragraph
5-50.

5-8

5-33. VOLTS CALIBRATION

5-34. 200 VOLT CALIBRATION
ADJUST (A3 R9)

a. Connect the 6126M to the differential
voltmeter as shown in Figure 5-9. Set the ac line
voltage to midline.

b. Set the dials of the differential
voltmeter to +200.00 volts and the null range to
+100 mV. Allov 5 minutes for temperature stabil-
ization.

_ cé Adjust A3 R9, the 200 VOLT CALIBRATION
Adj. potentiometer, until the differential volt-
meter shows a null within 425 mV.

d. Change OUTPUT MODE to -DC and differ-
ential voltmeter to -200.00 volts. Observe that
the differential voltmeter indicates null within
+100 mV,

e. Check the VOLTS/DIV accuracy limits of
Teble 5-2a.

f. Trim A3 R9 for minimum error (Table
5-2a).

5-35. SQUARE WAVE ZERO LEVEL ADJ.
(A3 R2)

a., Set the VOLTS/DIV switch to 20 and the
MULTIPLIER (volts) to Xl.

b, Set the OUTPUT MODE switch to any one
of the ac positions.

c. Turn the 6126M POWER ON switch to the
of f position.

d. Remove the Volts Output Mode Select
p.c. board assembly (A7) from its connector,

e. Remove integrated c¢ircuit, A7 Ul,
from its socket and carefully set it aside.

f. Re-install the A7 p.c. board assembly
in its connector. Check that it is oriented cor-
rectly.

g. Turn the 6126M POWER ON switch to the
ON position.

h. Connect an oscilloscope to the VOLTS
OUT BNC connector on the 6126M.

i. Adjust the oscilloscope vertical sen-
sitivity to 50 mV/DIV.

j. Adjust A3 R2, the SQUARE WAVE ZERO
LEVEL ADJ potentiometer, for an offset reading of
less than 20 mV, as indicated on the oscilloscope.

ke Turn the 6126M POWER ON switch to the
OFF position an re-install integrated circcuit A7
Ul in its socket. Check that it is properly
oriented.
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5-36. ZERO VOLTS OFFSET ADJUST
(A100 R1) wust be v S0mN pes,

a. Connect a dc differential voltmeter,
such as the Fluke Model 885AB, to the VOLTS OUT
BNC connector. Connect the INPUT binding post of
the differential voltmeter to the center pin of
the BNC connector and the COMMON binding post to
the shell of the connector.

b. Set the differential voltmeter dials
to 0.000 and the NULL RANGE to 1 mV., Allow 5
minutes for temperature stabilization,

c. Set the 6126M OUTPUT MODE switch to
the GND position and adjust A100 Rl for a zero
reading on the differential voltmeter, +100 uV,

5-37. 10 V CAL. ADJ. (A100 R4)

a. Check that the performance specifica-
tion of the 200 volt calibration, paragraph 5-34,
has been satisfied.

b. Connect the differential voltmeter to
the VOLTS OUT BNC connector as outlined in para-
graph 5-36a. Set the differential voltmeter dials
to +10.000 and the NULL RANGE to 1 mV,

c. Set the 6126M OUTPUT MODE switch to
+DC, Select 1 V on the VOLTS/DIV switch and X10
on the VOLTS MULTIPLIER.

d. Adjust Al00 R4 for a zero reading on
the differential voltmeter, +100 uV.

e. Check the VOLTS/DIV accuracy limits
of Table 5-2b.

. f. Trim A100 R4 for minimum error
(Table 5-2b).

5-38. 60 dB ATTENUATOR CAL. ADJ.
(A7 R20)

‘a. Refer to Figure 5-10 for test equip-
ment setup.

b. Perform the following check with test
equipment adjusted as indicated in Figure 5-2.

NOTE

Alvays determine the measure-
ment circuit offset voltage

on each range step by switch-
ing the VOLTS OUTPUT MODE to
GND. Subract this unwanted off-
set voltage from the range
calibration being performed

and the null limits indicated.

c. Set VOLTS/DIV switch to 20 mV and
the MULTIPLIER to X10.

5-10

d. Set differential voltmeter dials to
0.20000 and the null range to +100 uV. Allow 5
minutes for temperature stabilization.

e. Adjust A7 R20 , 60 dB ATTENUATOR CAL
ADJ., until the differential voltmeter reads null,
+20 uV.

5-39. DEVIATION METER CALIBRATION
(A117 R5)

a. Set the VOLTS/DIV switch to 20 V and
the MULTIPLIER to X10.

b. Select the +DC OUTPUT MODE.

c. Set the DM 501A Digital Multimeter
RANGE/FUNCTION switch to 200 V DC,

d. Patch the VOLTS OUT connector to the
DM 501A LO/HI INPUT binding posts.

e. Select VOLTS +10% DEVIATION,

f. Adjust the VOLTS/DIV DEVIATION control
for a reading of 180.00 V dc.

g. Adjust Al17 R5 for a display of -10,00
on the DEVIATION Digital Panel Meter.

5-40. VOLTS DEVIATION RANGE ADJ
(A18 R2)

a. Set the DEVIATION switch to the VOLTS
+10% position.

b. Rotate VOLTS/DIV control to its maxi-
mum counter-clockwise position and note the DEVIA-
TION reading.

c. Rotate the VOLTS/DIV deviation control
to the maximum clockwise position and note the
DEVIATION reading.

d. If necessary, adjust Al8 R2, the VOLT
DEV RANGE ADJ. control so that the reading on the
DEVIATION meter indicates>10.00 at both extreme
positions of the VOLT/DIV deviation control.

5-41. TIME CALIBRATION

5-42, Before calibrating or adjusting the 6126M,
preset the controls as follows:

TIME/DIV 0.1 us
MULTIPLIER (Time) X1
TRIGGER PULSE PERIOD 100 us
HI AMPL VARIABLE Max. CW
FAST RISE VARIABLE Max. CW
Marker Trigger

Interlock Lockout

(Located internally on
Al6é circuit board.)
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5-43. CLOCK FREQUENCY ADJUST (A11 C5)

NOTE

Before making any adjust-

ment of the clock frequency

or multiplier tuning, allow

at least 2 hours warm-up at
reference conditions. Make

all adjustments in the sequence
listed.

a. Interconnect the generator and the re-
quired test equipment as shown in Fig. 5-1. Use a
frequency counter with a certified high-stability
clock, such as the Ballantine Model 5549A with
Option 14, connected to the MARKER OUT connector.
Be sure that the clock frequency of the counter is
fully stabilized and accurate. Use a frequency
standard, if available, for the counter clock.

b. The frequency counter must read in the
range of 10,000,081 to 9,999,919 Hz vhen measuring
the 0.1 us MARKER OUT. If the frequency is near or
over the limit, adjust All C5 until the counter
reads in the range of 10,000,010 to 9,999,990 Hz.
If All C5 does not have sufficient range or is
near its minimum setting, select a value of All Cé
(typical values for All Cé are 5, 12, 20, 27, and
36 pF) to bring the adjustment of All C5 within
range, or replace the quartz crystal and oven as-
sembly if the frequency adjustment cannot be cent-
ered on 10 MHz. If the clock of the generator is
not set properly to 10 MHz, the accuracy on all
generator outputs will be adversely affected.

5-44, 5 nS (200 MHz) ADJUSTMENT
(A15 C4, A15 C6, A15 C21)

a. Interconnect the generator and the
required test equipment as shown in Figure 5-9,
Connect a sampling oscilloscope, such as the Tek-
tronix 547 with 1S1 plug-in, to the 5 ns H. F.
OUTPUT connector. Set the sampling oscilloscope
time base to 5 ns/cm. Connect the HI AMPL OUTPUT
to the external trigger input of the sampling osc-
illoscope. Set the TRIGGER PULSE PERIOD to 100 ns.
Set the oscilloscope to external positive trigger
and adjust the sweep triggering for a stable trig-
gered display.

b. Set the sampling oscilloscope vertical
sensitivity to 20 mV/cm. The oscilloscope is then
calibrated to 200 mV/cm since the input signal
from the generator is reduced by a 20 dB coaxial
attenuator. Observe a 5 ns (200 MHz) sine wave on
the oscilloscope.

c. Adjust Al5 C21 for maximum sine-wave
amplitude on the oscilloscope. If no tuning or too
little tuning is noted, check Al5 Q20, Al5 Q21,
and Al5 Q2, as well as their associated compo-
nents.

d. It may be necessary to readjust the
200 MHz tune and the 200 MHz trace in the 2 ns
(500 MHz) multiplier. Cycle to cycle flatness is
to be minimized to avoid amplitude modulation in

the multiplier output. Therefore, touch up A15 C4
and Al5 C6 for best MHz flatness,

NOTE

The preceding adjustments

may interact. It is important
to obtain cycle-to-cycle flat-
ness so that intermodulation
distortion will be minimized.
This distortion adversely af-
fects the multiplier; causing
poor performance due to temp-
erature changes.

e. Sine-wave cycle-to-cycle amplitude
modulation should not exceed 5% at 25°C. Use the
procedure described in paragraph 5-30. If the
intermodulation is excessive, replace Al5 Q20 and
Al5 Q21 with transistors whose beta (current gain)
is matched within 25%, and carefully adjust Al5
T21 no more than one-half turn for optimum amp-
litude flatness of the 5 ns H.F. QUTPUT sine-vave,
The cycle-to-cycle amplitude modulation tolerance
is for reference only and is not a specification,

fo Again touch up Al5 C21 for maximum
peak-to-peak amplitude which must fall within the
range of 0,75 V p-p (3.75 divisions).

NOTE

If 0,75 V p-p amplitude is not ob-
tainable, check A15 Q20 and Al15 Q21
and associated components. Check
Al5 T21 and replace if damaged or
misshaped.

5-45. 2 ns H.F. OUTPUT Adjust (A15 C7,
A15 C9, A15 C11, A15 C14)

a. Interconnect the generator and test
equipment as shown in Figure 5-9, Change the
sampling oscilloscope time base to 2 ns per divi-
sion and change the cable at the 6126M from the 5
ns H.F. OUTPUT connector. Observe a stable 500
MHz (2 ns) sine-wave on the oscilloscope.

NOTE

Do not use the PC card ex-
tender when making 2 ns H.F.
OUTPUT adjustments. Do not
extend the 50 ohm output cable
vithin the instrument. Use an
insulated alignment tool and
allow the instrument to be
fully warmed up before making
adjustment. The 5 ns adjustment
must be properly aligned before
starting the 2 ns calibration.

b. Observe that the 2 ns frequency out-
put provides one sine-wave per division on the
scope graticule and that the sine-wave displayed
is at least 0.75 VOLT (3.75 divisions) peak-to-
peak.
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TABLE 5-2a. VOLTS/DIV ACCURACY LIMITS

6126M DIFFERENTIAL NULL
OUTPUT MODE VOLT/DIV MULTIPLIER VOLTMETER DIALS | LIMITS
+DC 20 V X10 +200,00 +500 mV
+DC 0V X10 +100.00 +250 mV
+DC 5V X10 + 50,000 +125 mV
+DC 2V X10 + 20,000 +50 mV
TABLE 5-2b. VOLTS/DIV ACCURACY LIMITS
6126M DIFFERENTIAL NULL
OUTPUT MODE VOLT/DIV MULTIPLIER VOLTMETER DIALS | LIMITS
+DC 1V X10 +10.000 + 25 mV
+DC 0.5V X10 + 5.0000 *12.5 mV
+DC 0.2V X10 + 2.0000 + 5mV
+DC C.1V X10 + 1.0000 * 2.5 mV
+DC 0 mv X10 + 0.5000 + 1.25 mV
c. Adjust Al5 C9 and A15 C14 for maxi- NOTE

mum signal amplitude.

d. Adjust Al5 C7 and Al5 Cl11 for best
flatness and amplitude.

NOTE

The adjustment. of A15 C4 (100
MHz filter), A15 Cé (200 MHz
trap), Al5 C7 (300 MHztrap)

and A15 C9 (500 MHz Filter A)
interact. Repeat steps c and

d as necessary for best tuning.
Also, do not make any of the
capacitor adjustments randomly
or too far removed from the
original settings. The controls
interact and a number of com-
binations may produce a 500 MHz
(2 ns) output; however, only one
combination produces maximum
amplitude and flatness.

e. If a 0.75 volt amplitude is not a-

chievable, check Al5 @3, A15 CR1, and the associa-

ted components,
inductors in the 500 MHz quintupler.

including all transformers and
Check that

the printed circuit board and components are clean
and free of flux or other contaminants which may
lower the Q of tank circuits and the strip line
filter so as to cause a reduction of the 2 ns out-
put signal amplitude.

f. Touch up the output to limit the max-
imum peak-to-peak 500 MHz signal so that it falls
within 0.5 V p-p to 0.6 V p-p; or the 10 MHz phase
lock may not function properly.

5-14

Because of the interaction
between adjustments Al5 C4,
Al5 C6, A15 C7 and Al5 C9;
the calibration of the 5 ns
H. F. OUTPUT (paragraph 5-45)
should be re-verified.

5-46. % TIME DEVIATION BALANCE ADJ.
(A12 R2)

a. Allov instrument to be thoroughly
warmed up with covers on to retain internal temp-
erature.

b. Connect a frequency counter to the
MARKER OUT BNC as shown in Figure 5-9.

c. Set the 6126M controls as follows:

TIME/DIV 100 us
MULTIPLIER X1
DEVIATION OFF

d. Observe a reading of 100.00 us.

e. Set DEVIATION to TIME +10%. Note that
the TIME DEVIATION indicator lamp is illuminated.

f. Rotate the TIME/DIV DEVIATION control
to each end and cbserve that the frequency counter
varies at least from 90,00 us to 110.00 us.
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ge. Adjust Al2 R2 until the counter max-
imum and minimum frequency readings are approxi-
mately balanced for equal deviation from 100 us at
each end of rotation of the TIME/DIV DEVATION
control.

5-47. METER TIME CAL ADJ. (A18 R8, A18 Ré)

a. Use the same test setup detailed in
paragraph 5-46. Set the counter to PERIOD mode.
Set the 6126M TRIGGER PULSE PERIOD switch to 100
us. Rotate the TIME/DIV control until the fre-
quency counter reads 90 us. Adjust A18 R6, -TIME
METER CAL adjust potentiometer, until the 6126M
digital meter reads -10.00 (+5 digits).

b. Rotate the TIME/DIV control until the
frequency counter reads 110 us. Adjust Al18 R8
until the 6126M digital meter reads +10.00 (+5
digits).

c. Al8 R6 and Al8 R8 are somewhat inter-
dependent. Therefore, repeat steps a and b until
tracking is achieved.

5-48. MAX. AMPL. ADJUST (A127 R111)

a. Set the HI AMPL VARIABLE control fully
clockvise.

b. Connect the HI AMPL OUTPUT BNC con-
nector to the vertical input of an oscilloscope,
such as the Ballantine Model 1032, through a 50
chm termination.

c. Set the TRIGGER PULSE PERIOD switch to
1 ms.

d. Adjust A127 R111 for 5 volts minimum
peak-to-peak as indicated on the oscilloscope.

e. Turn the HI AMPL VARIABLE control ful-
ly counterclockwise and observe that the peak-
to-peak voltage indicated on the oscilloscope is
less than 0.5 volts.

5-49, POSITIVE FAST RISE ADJUST (A116 C20)

a. Connect the positive FAST RISE OUT-
PUT through a short 50 {2 cable to a sampling osc-
illoscope, such as the Tektronix Model 547 (with
the 1S1 plug-in). Set the sampling oscilloscope
time base to 0.2 ns per cm.

b. Set the TRIGGER PULSE PERICD switch to
the 100 ns position.

c. Adjust Al16 C19, using an insulated
alignment tool, for minimum rise time on the fall-
ing edge as displayed on the sampling oscillo-
scope.

5-50. NEGATIVE FAST RISE ADJUST
(A116 C20)

a. Connect the negative FAST RISE OUT-
PUT to the sampling oscilloscope as described in
paragraph 5-4%a. Set the sampling oscilloscope
time base to 0.2 ns per cm.

b. Set the TRIGGER PULSE PERIOD switch to
the 100 ns position.

ce. Adjust Al1l6 C20 using an insulated
alignment tool, for minimum rise time on the lead-
ing edge as displayed on the sampling oscillo-
scope.

5-51. TROUBLESHOOTING

5-52., The troubleshooting procedures should be
performed only when the instrument cannot be cali-
brated using the procedures of paragraph 5-31
through 5-50. Should the instrument be inopera-
tive or completely out of specifications, proceed
wvith the following faultfinding procedures:

a. Carefully examine the instrument and
check for any visual evidence or trouble. Check
for broken wires, burned resistors, loose compo-
nents and shorted, open, or defective solder
joints on the printed circuit board. Check for
separation of printed circuit board lands and
pads, Check for open, defective, or intermittent
svitches. Check that connectors are clean and
mate properly. Check that the instrument circuit
ground is connected to the chassis ground.

b. Understand and be familiar with the
circuit theory of Section 4. Use the functional
block diagram, Fig. 4-1. Also refer to the sche-
matic diagrams in Section 6. Always check the
pover supply voltages and check for oscillations
in the circuitry.

c. To locate faults see Table 5-3.

5-53. PRINTED WIRING BOARD REPAIR
AND CLEANING

5-54, The calibrator uses an etched-copper
printed circuit board. The main printed circuit
board uses plated-through holes. To prevent dam-
age to the circuit board and components, observe
the following instructions when soldering:

a. Use a low-heat capacity soldering iron
vith a 700 F, tip, 1.5 mm &8/16 inch) to 2.5 mm
(3/32 inch) wide, similar to Weller Model No.
W-TCP, 60 watts.

b. Be sure that the solder iron tip is
grounded to the power line "earth" ground to avoid
possible overvoltage damage to semiconductor and
tantalytic capacitors. Also, "earth" ground the
case of the instrument.

c. When removing a component, clip a heat
sink, such as long nose tweezers or alligator
clips, to the component leads; as close as pos-
sible to the body of the component to ensure mini-

- mum heating of the component when soldering.

d. Place the soldering iron directly on
the component lead on the conductor side of the
printed circuit board. Use a desoldering tool
such as the SOLDAPULLIT, manufactured by Edsyn
Products, to remove all solder and free the
component lead.

5-17



NOTE: AS VIEWED FROM FRONT PANEL.

Figure 5-6. Service Extender Card

e. Straighten the component lead with
long-nose pliers and remove the component from the
board.

f. If a component is obviously faulty or
damaged, clip the leads close to the body of the
component and remove the leads remaining from the
conductor side of the board.

g. Use a short soldering cycle since ex-
cessive or prolonged heat may destroy the laminate
and lift the copper conductors from the circuit
board; or cause immediate degrading or latent dam-
age to the components.

h. Clean the component lead holes by
heating the solder on the circuit board conductor
pad, quickly removing the soldering iron, and
inserting a pointed nonmetallic object, such as a
toothpick, to clean the hole. Do not allow solder
to cover the hole since new component leads may
then push the pad away from the board.

i. To install a new component, straight-
en and shape the leads. Insert the component into

5-18

the proper holes. Bend the leads on the conductor
side of the circuit board so that they extend to
the foil of the incoming conductor path. Cut the
bent lead approximately 2.5 mm (3/32 inch) from
the hole, Clip a heat sink to the component lead
at the body of the component. Heat the lead and
the pad with a soldering iron and form a meniscus
over the hole to ensure a good electrical connec-
tiOno

j. After removing or inserting a compo-
nent, clean excess flux from the connection and
surrounding area. Use TF Freon spray cleaner,
such as Miller Stephenson Chemical Co., Type
MS-180 (Ballantine P/N 80-10004- 01), low air
pressure ( 5 to 20 PSIG), and a humidity seal
spray, such as Humiseal, Columbia Technical Corp.,
Type 1B15 (Ballantine P/N 80-10005-0A), to seal
the board and protect it against humidity. To
avoid unwanted leakage, which may affect perform-
ance if the instrument is exposed to high
humidity, do not touch the cleaned board or handle
the components excessively,
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CAUTION

Be extremely careful when
cleaning the multiplier
coils and adjacent compon-
ents. Never bend the coils.
Distorted coils and trans-
formers may drastically
affect the functons, cali-
bration and performance of
the instrument.

CAUTION

Do not permit water or
solvents to get into
swvitches, connectors,

or sockets. Avoid using
corrosive cleaners which
may damage metal or plas-
tic parts.

5-55. KNOB REMOVAL

5-56. The instructions for removing the 6126M
knobs; with the exception of the VOLTS/DIV and the

TIME/DIV knobs, are described in the following
procedure. For the removal of the VOLTS/DIV and
TIME/DIV knobs refer to figure 5-11.

a. Remove the cap in the center of the
knob with a small knife blade or scribe.

b. Using a medium blade screwdriver, turn
the exposed screw in the center of the knob
counterclockwise until the knob is free of the
shaft,

c. . Remove the knob from the shaft.

5-57. To replace the knob on the shaft proceed
as follous:

a. Install the knob on the shaft.

b. Tighten the screw in the center of the
knob by turning it clockwise. Use a medium blade
screwdriver and. tighten until the knob firmly
grips the shaft.

c. Press the decorative cap securely into
the center of the knob.

7

STEP I.

STEP 2.

STEP 3.

DISASSEMBLY INSTRUCTIONS

PRY CAP (:)LOOSE FROM CENTER OF SMALL KNOB (:)
WITH A SMALL KNIFE BLADE.

USING A MEDIUM BLADE SCREWDRIVER, TURN SCREW
IN CENTER OF SMALL KNOB COUNTERCLOCKWISE
UNTIL KNOB IS FREE; THEN MOVE FROM SMALL
DIAMETER SHAFT.

USING A 3/8° NUT DRIVER, TURN NUT IN CENTER OF
LARGE KNOB @COUNTERCLOCKWISE UNTIL KNOB
IS FREE; THEN REMOVE FROM LARGE DIAMETER
SHAFT.

5-22

Figure 5-11. Removal of VOLTS/DIV and TIME/DIV Knobs




TABLE 5-3. TROUBLESHOOTING HINTS

TROUBLE

REMEDY

DEVIATION display does
not illuminate.

DEVIATION display does
not return to 00.00 +3
counts when DEVIATION
swvitch is set to OFF.

Volts Calibration unstable
with ac mains voltage
change or ripple in mains
frequency.

VOLTS MULTIPLIER
Malfunctions.

Incorrect calibration of
+200 Volt output or no
+200 Volt output.

4200 Volts and MULTIPLIER
functioning but incorrect
amplitude on 10 V to 50 mV
VOLTS/DIV ranges.

4200 Volts and MULTIPLIER
functioning through 50 mV
but 20 mV through 10 uV
VOLTS/DIV ranges show
errors.

+200 Volts and MULTIPLIER
functioning through 2 V
but 1 V through 10 uV
VOLTS/DIV inoperative.

Check that POWER switch is ON and ac mains cable is connected.
Check that rear panel mains voltage selector switch is properly set.

Check fuse in ac mains receptacle.

Check that all assembly boards are properly seated in the correct
connectors.

Check for presence of +5 V regulated on All17.

Check power supply voltages per paragraph 5-23.

Check that 2 ns and 5 ns outputs are within the maximum amplitude
limits or temporarily remove Al3.

Check relays Al18 K2 and K3. Replace Al8 and recalibrate Al12 R2
per paragraph 5-46 and Al8 R6, R8 per paragraph 5-47.

Check ac mains voltage and rear panel selector switch.

Check calibration on +DC mode with DEVIATION OFF, VOLTS/DIV set

to 20 V and MULTIPLIER X 10.

Check voltages on A2.

Replace A2,

Check voltages on A3,

Check main voltage reference A3 CR5 for 6.2 Volts +5%.

Replace A3.

Temporarily remove Al8 to check that relays are not malfunctioning
so as to load the VOLTS generator.

Replace A4.

Check resistors A4 R1 through R8.

Check that relays A4 K1 through K7 open in X 10 MULTIPLIER position.
Check that only one relay closes for each step from X 1 to X 8.

Check that Al is installed.

Check or replace A2 and A3.

Recalibrate A3 R9 per paragraph 5-34.

Check relays A6 K5, K6 and K7 for continuity from Aé P1-A to A6 Pl-6.
Check that +200 Volts appears at A6 K7 when MULTIPLIER is set to X 10.
Check A7 K2 and K3 reversal relays for presence of 200 Volts input and
malfunction.

Check that GND relay A7 K4 is open and not malfunctioning.

Replace A7, ‘

Check for continuity from VOLTS OUT BNC to A5 R7 through A6 P1-6.

Check A5 Rl through A5 R6 and asscciated relays AS K1 through A5 Ké6.
Check A6 R3 through A6 R6 and associated relays A6 K1 through K4.
Check that all A5 and A6 relays are open except for the VOLTS/DIV
range relay selected and A6 K7.

Replace A5 and A6.

Check Al or replace.

Check A6 K6 for contact and function.

Check calibration of A7 R20 per paragraph 5-38.
Replace A6 or A7.

Check Al or replace.

Check or replace Al00.
Check Al00 K1 and K2 for contact and function.
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TABLE 5-3. TROUBLESHOOTING HINTS (Continued)

TROUBLE

REMEDY

1V to 20 mV VOLTS/DIV
inoperative.

10 mV to 2 mV VOLTS/DIV
inoperative.

1 mV to 10 uV VOLTS/DIV
inoperative

Incorrect calibration
of 1 V position and
below on VOLTS/DIV
ranges.

DC polarity selection
does not function.

No square wave voltage
output modes or in-
correct frequency.

Poor square wave output
wvave shape 20 V to 50
mV VOLTS/DIV ranges.

Volts Deviation does
not function.

No Time Marker Output
-Deviation OFF.

Time Markers inaccurate
or jittery.

Time Markers not
functioning for 10 ns,
20 ns and 50 ns.

Check or replace A100.
Check Al100 K3 for contact and function.

Check or replace A100.
Check A100 K4 for contact and function.

Check or replace A100.
Check A100 K5 for contact and function.

Recalibrate A100 R1 per paragraph 5-36.
Recalibrate A100 R4 per paragraph 5-37.
Check or replace A100.

Check polarity reversal relays A7 K2 and A7 K3.
Check logic circuits on A7.
Replace A7.

Check 1 MHz input to A7 Ul.

Check steering of A7 Ul from Al and/or replace Al and A7.
Check ac switch components A7 U4, A7 Q4, A3 Q3, A3 Q4, and
A3 Q5.

Check for presence of square wave at A3 TP-1 and at A3 P1-7.

Check A7 Ul, A7 U4 and A7 Q4.

Check faulty relays A18 K2 and K3. Temporarily pull out Al8

to isolate its fault contribution.

Replace A7.

Check that the oscilloscope is properly compensated and presents
1 M () and less than 50 pF load for ranges higher than 1 V pos-
ition on VOLTS/DIV switch.

Check that Deviation switch is set to volts +10%.

Check at A7 P1-B that the voltage varies as the VOLTS DEVIATION
control is rotated.

Check that A7 U3, A7 U4 and A7 Q4 are functioning.

Replace A7.

Check operation of relays Al8 K2 and K3 or replace AlS8.
Check and calibrate DPM and its interconnections or replace
A117 and A24,

Check A2 and A3 and connection of deviation voltage from A7
R15 to A3 R1 and A2 R10,

Replace A2 and A3.

Check that rear panel INT CLOCK OUT/EXT CLOCK input switch S4 is
set to the INT CLOCK OUT position for internal clock operation.
If using extenal clock input, check that it is 10 MHz and of
sufficient amplitude.

Check internal 10 MHz clock or replace All.

Check MARKER OUT amplifier on Al6 or replace Al6.

Set TIME/DIV to 10 ns and MULTIPLIER X 1 and check output with
100 MHz scope. If still no output, replace Al2 and Al4 and
check Al3 selector logic.

Check frequency of 10 MHz clock, All C5 per paragraph 5-43.
Replace All and Al2.

Check Al4 U2 through Al4 U8 or replace Al4.
Check MARKER OUT amplifier on Al6.
Check Decoders and Logic Select on Al2 and Al3.
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TABLE 5-3. TROUBLESHOOTING HINTS (Continued)

TROUBLE

REMEDY

Time Markers not
functioning for
100 ns to 5 second
ranges.

No HIGH AMPL or FAST
RISE outputs.

HIGH AMPL Output in-
operative on any
TRIGGER PULSE PERIOD
Range.

No -FAST RISE output.

NO + FAST RISE output.
NO + FAST RISE outputs.
TRIGGER PERIOD range
inoperative on 100 ns

or any of the faster
ranges.

MULTIPLIER does not
function.

Time Deviation inoperative.

5 ns output is inoperative.

2 ns output is inoperative.

Check decoders and logic select on Al2 and Al3.
Check 14 U3 through U8.

Replace Al3 and Al4.

Replace Al6.

Check Alé6 G2, Q3, and Q4.
Check MARKER TRIGGER INTERLOCK switch, Alé Sl1.
Replace Al6.

Check output amplifier located on Al127.

Check transistors and check that TTL level pulse is measured
at input of amplifier.

Repeat with MARKER TRIGGER INTERLOCK slide switch Al6 S1, set
to OFF.

Check Al13 Ul6 and its connections to the TRIGGER PULSE PERIOD
selector switch.,

Check All6 U2, Q13, 14, 15.
Replace All6.

Check All6 U3, Q16, 17, 18.
Check or replace Allé6.

If TIME/DIV switch and MULTIPLIER are set for a period equal
to or slower than the TRIGGER PULSE PERIOD, the trigger will
be inoperative when MARKER TRIGGER INTERLOCK switch Al6 S1
is set to LOCKOUT. Check by setting Al6 S1 to OFF and note
that all functions are normal.

Check Al4 and replace if necessary.

Check that DEVIATION switch is set to time +10%.

Check that rotation of front panel TIME/DIV DEVIATION control
will vary the voltage at Al2 R2.

Check that relay Al12 K1 is functioning.

Check calibration of Al2 R2 per paragraph 5-40.

Check DPM and replace A24 if necessary.

Check function of time deviation % frequency shift circuit of Al3.
Check relays A18 K1, K2 and K3.

Check 2 MHz input to A18 R15 from 0.5 us output of Al3.

Check 10 MHz input to Al18 Ul pin 1.

Check 1 MHz output from A18 Ul pin 12 and at Al13 P1-R.
Replace Al18 if necessary.

Check that DEVIATION switch is set to OFF.

Check connection from Al5 P1-14 to 5 ns BNC on front panel.
Check 100 MHz input to Al5 Pl-1 and base of Al5 Q2.

Check that switch A15 Q1 is not conducting and its base and
emitter are near +5 volts.

Check Al5 Q20 and Al5 Q21.

Check calibration of Al5 C21 per paragraph 5-44.

Replace Al5.

Check that DEVIATION switch is OFF and that 5 ns output is
operative.

Check that miniature coax from Al5 J1 SMA connector to front
panel 2 ns BNC is not open or shorted.

Check Al15 Q3 and Al5 CR1.
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TABLE 5-4. TROUBLESHOOTING HINTS, TEKTRONIX MODEL SG 503

TROUBLE REMEDY

Display is inoperative. Check A4 Display board.

Check that +5.2V is present at display drivers.
Check Display Flash Multivibrator circuitry.
Check State Generator; U490, U432, U435,

A single display is Check or replace respective display.
inoperative. Check or replace respective display driver.
No decimal point for Check or replace DS 500.
frequencies below
1.0 MHz.
Auto Ranging is Check or replace U440
inoperative but Check or replace U445
reference clock Check or replace U425
signal present. Check or replace U438
Check or replace U450
No reference clock Check or replace Y460
signal. Check U460 and associated circuitry.
Not prescaling. Check or replace U465

Check or replace U455

Check or replace U475

Check £8 signal prescaling; U390, U400 and associated cir-
cuitry.

Check or replace Q420

Not counting. Check or replace U425
Check counters; U430, U435, U436, and U437

Counter displays Check Leveling Circuitry.

flashing zeros. Check Display Flash Multivibrator; Q290, Q296 and associated
circuitry.

Not oscillating on Check Q190 and associated circuitry.

any range. Check Q300 and associated circuitry.
: Check Q160 and associated circuitry.

Check +4.5V supply.

Check +5V supply.

Check +22V supply.

Not oscillating on Check Q130 and associated circuitry.

.05 to 100 MHz Check functioning of FREQUENCY RANGE switch, S100.
ranges inclusive.

Not oscillating on Check the respective oscillator coil on A2 coil board.

vithin the .05 to
50 MHz band.

a particular range Check functioning of FREQUENCY RANGE switch, S100.

Not oscillating on Check oscillator coil, L100
50 to 100 MHz range. Check functioning of FREQUENCY RANGE switch, S5100.
Not oscillating on Check oscillator coil, L143.
100 to 250 MHz range. Check Q140 and associated circuitry.

Check functioning of FREQUENCY RANGE switch, 5100.
Excessive distortion Check adjustment of R175; Page 3-6 in Tektronix instruction
at higher frequencies. manual.

Check Q180 and associated circuitry.
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TABLE 5-4. TROUBLESHOOTING HINTS, TEKTRONIX MODEL SG 503 (Cont)

TROUBLE

REMEDY

Oscillator amplitude
is not leveled.

Oscillator amplitude
is not multiplying
correctly.

No -22V regulated.

-22V not regulating.
-22V regulated is
out of limit.

No +5V regulated.

-5V not regulating.

Check peak-to-peak detector, U225.

Check error amplifier, U280, and associated circuitry.

Check functioning of AMPLITUDE MULTIPLIER switch, S240.

Check attenuators, U250 and U245,

Check -33,5V unregulated supply.
Check series-pass transistor.

Check components in -22V filter circuitry.

Check U695 and associated circuitry.
Check Q685 and Q690

Refer to -22V Calibration procedure;
instruction manual.

Check -22V regulated supply.
Check +11.5V supply.

Check series-pass transistor.
Check fuse, F620.

Check U610 and associated circuitry.
Check or replace Q600
Check or replace Q610
Check or replace Q620
Check or replace VR610

Page 3-4 in Tektronix
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SECTION 6

PARTS LIST & CIRCUIT DIAGRAMS

The replacement parts listed are available from
the vendors listed or from Ballantine Laborator-
ies. Your local Ballantine Field Engineering Rep-
resentative may also-carry a stock of parts and
can assist you. If pricing quotations are required
for parts and/or repairs, your local representa-
tive will give the most rapid service or you may
contact the Ballantine Factory directly.

When ordering replacement parts always give the
following information:

a) Instrument Model number
b) Serial number

c) Ballantine Part number
d) Schematic Symbol number

e) Identification and description of part

Ballantine will do its best to improve the instru-
ment and make changes in style of components and
replacement parts. Replacement parts may differ
in appearance from those found in your instrument
but are always equal or superior in performance.
Where necessary minor mechanical modifications may
be required in the replacement of the components.

Parts are generally available locally for most
replacements. The parts list calls cut the recom-
mended vendors vwhere applicable.

Alternate components may be substituted but the
use of parts specified in this parts list is
recommended. A part similar to the part initially
installed at the factory may be used, i.e., a 5%
composition resistor may be replaced with a
similar part or a 5% film resistor or the
preferred 1% metal film resistor. Use of the
preferred component will always simplify cali-
bration and speed repairs.

Selected components are identified in this manual
and may be replaced with a similar valued part

unless re-selection is required due to replacement
or change of a related part. The schematics and
calibration procedures identify selected com-
ponents and replacement procedures.

The Manufacturer Code is taken from Federal Supply
Code Cataloging Handbooks H4-1, H4-2, and H4-3.
Ballantine Code is 50423,

The following parts coding are used:

CVC Capacitor, Variable, Ceramic

CCT  Capacitor, Ceramic, Tubular

CFP  Capacitor, Fixed, Plastic

CCD  Capacitor, Ceramic, Disc

CYF  Capacitor, Mylar, Foil

CMD  Capacitor, Mica, Dipped

CMM  Capacitor, Mica, Molded

CEA  Capacitor, Electrolytic, Aluminum
CET  Capacitor, Electrolytic, Tantalum

DGP  Diode, General Purpose

DZG Diode, Zener, General Purpose
DRP  Diode, Bridge, Power

FLT Filter
ICP  Integrated Circuit
TRQ Transistor

RFF  Resistor, Fixed, Film

RFC  Resistor, Fixed, Composition
RVC  Resistor, Variable, Composition
RFW  Resistor, Fixed, Wirewound

SWC Switch

LMP  Lamp

TRX  Transformer
Resistors may generally be replaced by Corning
Electronics (CCW) type N-55, N-60 and C-32. Allen
Bradley carbon composition resistors type EB may
also be used but should generally be avoided

(except for emergency replacements) in favor of
the preferred part listed in this parts list,
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Tgble 6-1 lists the replaceable assemblies used in the §126M.
diagrams of these assemblies are also included in this section.

The parts lists and circuit

TABLE 6-1. REPLACEABLE ASSEMBLIES

ASSEMBLY BALLANTINE P/N DESCRIPTION
Al 89109611A Shorting Board - Volts
A2 89104991A Programmable P.S. - Volts
A3 89105001A P.S. Control - Volts
A4 89105011A MULTIPLIER Select - Volts
A5 89105021A 10 uwV to .5 mV Select - Volts
A6 89105031A 1 mV to 20 V Select - Volts
A7 89105241A Output Mode Select - Volts
Al0 89105091A Shorting Board - Time
All 89105251A Display Drive and 10 MHz Osc. - Time
Al12 89105121A Time/Div Decoder - Time
Al3 89109771A Time/Div Select - Time
Al4 89105141A 100 MHz Phase Lockloop - Time
Al5 89105151A 200 MHz and 500 MHz Multiplier - Time
Al6 89109631A Marker Output Amplifier - Time
A18 89105261A DEVIATION Board - Time
A24 89109641A DPM Display
Al100 89109651A 50 £ Output Calibrator - Volts
All6 89109661A Fast Rise Output - Time
Al17 89109671A Display Driver
A126 89109681A Interconnect - Volts
Al127 89109691A High Amplitude Pulse Generator - Time
A128 89109701A Interconnect - Time
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Figure 6-1. A1 6126M V/Div Shorting Board
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PARTS LIST, A1 VOLTS SHORTING BOARD

SCHEMATIC | BALLANTINE RIPTIO MFR P NUMBER
REF PART NO. BRAG . CODE MFR PART NU

RN. .1l 13-10056=-0A | RNF 2.2 K 6 PIN SIP 5 RES 80053| BECKMAN #783~1-R=2.2K

RN..2 13-10047<-0A | RNF 4.7 K 6 PIN SIP 5 RES. [80053| BECKMAN 783-1-R4.7K

RN..3 13-10047-0A | RNF 4.7 K 6 PIN SIP 5 RES. (80053 BECKMAN 783-1-Rk4,7K

Uewal 24-10299-1A | ICP 6126M PROM 61M2' PROG. 50423

el

V/DIV SHORTING BD 89109611A @ I

Ul
RNI - RN3
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Figure 6-2. A2 6126M Programmable Volts Power Supply
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PARTS LIST, A2 PROGRAMMABLE POWER SUPPLY - VOLTS

SCHEMATIC | BALLANTINE MFR

REF ety DESCRIPTION GOBE MFR PART NUMBER
| 07-10421-0A [CER  2.5UF 350.0 v-10+50% 80031|MEPCO C436AR/P2.5
C...2 07-10420-0A [CEA  8.0PF 350.0 v-10+50% 80031|MEPCO Cu436AR/P8
C...3 07-10421-0A |CER  2.5UF 350.0 V-10+50% 80031 |MEPCO C436AR/P2.5
C...4 07-10423-0A [CBM 470.0NF 630.0 VK 80031|MEPCO C280MCG/A470K
C...5 07-09589-0A |CCD 100 NF 12 VvV M  20% 90201|RMC TYP M=12-0.1
C...6 07-10170-0A [CCD  1.ONF  1.0Kv 10% 71590 | CENTRALAB DD102
Besslt 07-10053-0A |CET 10.0UF 35.0V M 56289 | SPRAGUE 1960106X0035A3
CR..1 05-08058-0A [DGP IN4006 400 1A 15238|ITT SI DOL6
CR..2 05-08058-0A [DGP IN4006 400 1A 15238|1TT SI D046
CR..3 05-08058-0A |[DGP 1N4006 400 1A 15238|ITT SI DO46
CR. .4 05-08058-0A |DGP IN4006 400 1A 15238|ITT SI D046
CR..5 05-08058-0A [DGP 1N40O6 400 1A 15238|ITT SI DOu6
CR..6 05-08058-0A [DGP 1N4006 400 1A 15238|ITT SI DOu6
CR..7 05-10035-0A [DZG IN 758A 10 20M .4 4713 [MOT SI
CR..8 05-10007=0A [DZG IN 755A 7.5 20M .4 4713[MOT SI
CR..9 05-10010-0A [DZG IN 750A 4.7 20M .4 4713|MOT SI
CR.10 05-10007=-0A [DZG IN 755A 7.5 20M .4 4713|MOT SI
Q...1 10-10016-0A |TRQ 2N5058 NPN 1 300 7263|FCH 5 10
Qeve2 10-10123-0A [TRQ 2N4240 HI VOLTAGE NPN 3607 [RCA 2N4240
Q...3 10-10005-0A [TRQ MPS6515 NPN 1 25 PT0=-92 | 4713|MOT .350 390M 150
Q...4 10-10009-0A |TRQ MPS6519 PNP 1 25 PT0-92 | 4713|MOT 1 340M 250
Q-..5 10-10009-0A |TRQ MPS6519 PNP 1 25 PT0-92 | 4713|MOT 1 340M 250
Q...6 10-10043-0A [TRQ 2N3904 NPN 1 40 PT0=-92 | 4713[MOT 1 300M 40
Woinl 10-09473=0A |TRQ 2N3906 PNP 1 40 PTO=92 4713|MOT 1 200M 60
Q...8 10-10099-0A |TRQ E507 17856 | SILICONIX
R...1 12-12264=0A [RFF 464.0 250 MW F+-1% 16299|CGW RN55D 4640 F
R...2 12-12400-0A |RFF 10.0 K 250.0Mw F+= 1% 16299|C6w RN55D 1002 F
R...3 12-09823~0A |RFC 2.2 M 250.0MW J+- 5% 1121|A-B TYP CB
R...4 12-12388-0A |RFF  8.25K 250.0MW F+- 1% 16299|CGW RN55D 8251 F
R...5 12-12734-0A [RFW 30.0 K 5.0 w F 20PPM [75042|IRC AS-5
R...6 12-13112-0A |RFC 220.0 K 2.0 W J 1121|A-B 220K HB TYPE 5%
R...7 12-12208-0A |RFF 121.0 250.0MW F+- 1% 16299|C6W RN55D 3210 F
R...8 12-12288~0A |RFF 825.0 250 MW F+=1% 16299[CGwW RN55D 8250 F
R...9 12-12372=0A |RFF  5.62K 250.0MW F+- 1% 16299|CGW RN55D 5621 F
R..10 12-12317-0A [RFF  1.50K 250 MW F+-1% 16299[CGw RN55D 1501 F
R..11 12-12457=0A |RFF 39.2 K 250.0MW F+= 1% 16299|CGW RN55D 3922 F
Rux12 12-12276-0A |RFF 619.0 250 Mw F+-1% 61299|CGW RN55D 6190 F
R..13 12-12288-0A |RFF 825.0 250 MW F+=1% 16299|C6w RN55D 8250 F
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Figure 6-3. A3 6126M Volts Power Supply Control
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PARTS LIST, A3 POWER SUPPLY CONTROL

SCHEMATIC

BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
C...l 07-10422=-0A [CEA1000.0UF 25.0 V =10+50% 80031| MEPCO ET102X025A03
Caas2 07-10422-0A [CEAL1000.0UF 25.0 V =10+450% 80031| MEPCO ET102X025A03
Cau o 07=-10373=-0A |[CCD 10.0NF 25.0 VK =20+80% |56289| SPRAGUE HY=520
Couch 07-10420-0A |CEA 8.0UF 350.0 v=10+50% 80031| MEPCO C436AR/P8
C.oud 07-10214=0A |CCD 47. NF 25. VM 56289 SPR C069B250u473M OR EQUV
Ceoud 07-10223-0A |CYF 100. NF 250. VK 73445 AMPREX C280AE/A100K
CR..1 05-08058=0A |DGP 1IN4OOG 400 1A 15238| ITT SI DOu46
CR..2 05-08058-0A |DGP 1INLOOG 400 1A 15238| ITT SI D046
CR..3 05-10025-0A |[DGP 1IN 281 75 1A.08 15238 ITT GE DO7
CR..k 05-10049-0A [DGP iIN4148 100 10M 1295|T1 SI D035 4 5 JUAN
CR..5 05-10040-0A |DZG IN 823A 6.2 7.5M .4 4713 MOT SI DO7
CR..b 05-10025-0A [DGP 1N 281 75 1A.08 15238| ITT GE DO7
Qewsl 10-10013<-0A |TRQ 2N2643 NPN 2 40 M65407 4713 MOT 1200 40M 100
Qigyl 10-10043=0A [TRQ 2N3904 NPN 1 40 PTO0=92 4713/ MO0T 1 300M 40
Q...3 10-10015-0A |[TRQ 2N3739 NPN 1 300 MTO0=66 4713|MO0T 20 10M 30
Q...4 10-10016=0A |[TRQ 2N5058 NPN 1 300 7263 FCH 5 10
Csaeh 10-10016=0A |[TRQ 2N5058 NPN 1 300 7263|FCH 5 10
Qaesb 10-10043-0A |TRQ 2N3904 NPN 1 40 PT0=-92 4713|MOT 1 300M 40
Qa9 10-10016=-0A |TRQ 2N5058 NPN 1 300 7263|FCH 5 10
Ry owd 12-12284=0A |RFF 750.0 250 MW F+=1% 16299| CGW RN550D 7500 F
Reos2 09-10094=0A |RVF 500.0 500.0MW KVERT MT |73138|HELIPOT 72XW 500
R...4 12=-12342=0A |RFF 2.74K 250.0Mw F+= 1% 16299| CGW RN55D 2741 F
R.usb 12-12408=0A |RFF 12.1 K 250.0MW F+= 1% 16299| CGW RN55D 1212 F
Rl 12=12264=0A [RFF 464.0 250 MW F+=1% 16299| CGW RN55D 4640 F
Ris o7 12-12300-0A [RFF 1.0 K 250 Mw F+=1% 16299| CGW RN55D 1001 F
R...8 12-12457=0A |RFF 39.2 K 250.0MW F+=- 1% 16299| CGW RN55D 3922 F
R:...9 09-09956=0A [RVF 50.0 K 750.0MwW 32997|BOU TYP 3069P
R..10 12-12233=-0A |RFF 221.0 250 MW F+=1% 16299| CGW RN55D 2210 F
R..11 12-12233-0A |RFF 221.0 250 MW F+=1% 16299| CGW RN55D 2210 F
R..12 12-12630-0A |RFP 3.0 K 200.0MW +=-.02% 0| VISHAY S102C 3 K .02%
R..15 12-12300-0A [RFF 1.0 K 250 MW F+=-1% 16299| CGW RN55D 1001 F
Uis A 24-10286-0A |ICP 12V 100MA REG. TO=92 7263| FAIRCHILD UA78L12 T0-92
Usiv a2 24-10302-0A |ICP =12V 100MA REG 5% T0=-92 0| MOT MC79L12ACP O/E
Uses3 24-10301=-0A |ICP 5V 100MA REG TO=92 0| MOT MC78LOSACP O/E

-
x
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NOTES.

ALL CAPACITANCE VALUES ARE IN
MICROFARADS AND ALL RESISTANCE
VALUES ARE IN OHMS, UNLESS
NOTED OTHERWISE,

. ALL RELAYS SHOWN IN POSITION

WHEN COIL IS NOT ENERGIZED.

. — DENOTES CONTACT OF A4PI.

% DENOTES FACTORY SELECTED

Figure 6-4. AL 6126M Volts Multiplier Select
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PARTS LIST, A4 MULTIPLIER SELECT - VOLTS

SCHEMATIC | BALLANTINE DESCRIPTION MIFA MFR PART NUMBER
REF PART NO. CODE
Gy unlk 07-10562-0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Co sl 07-10562=-0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO1S5SE104ZAA
C...3 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO1S5E104ZAA
Bt 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Toosl 07-10562-0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO1S5E104ZAA
Guiub 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO1SE104ZAA
R 07-10562-0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Cun s 8 07-10184~0A |CET 100.0UF 10.0 VM DIP TAN |56289| SPRAGUE 196D107X0010=LA3
T 07-10223=0A [CYF 100. NF 250. VK 73445 AMPREX C280AE/A100K
CR..1 05=07920-0A |DGP IN4148 75 10M 7263| FCH SI D035
CR..2 05-07920-0A [DGP 1IN4148 75 10M 7263| FCH SI D035
CR..3 05-07920-0A |DGP IN4148 75 10M 7263| FCH SI D035
CR..4 05=07920-0A |DGP IN4148 75 10M 7263| FCH SI D035 ; - -
CR..5 05-07920=0A |DGP IN4148 75 10M 7263| FCH SI D035 ¥/ DIV MULTIPLIER SELECTOR 49-109a01-1A
CR..6 05-07920-0A |DGP IN4148 75 10M 7263| FCH SI D035 Kl RI K4
CR..7 05-07920=0A |DGP IN4148 75 10M 7263| FCH SI D035 ;
Kool 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
K ox 2 14-10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=-COIL E=9040
K...3 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=-COIL E=9040
K...4 14=10015-1A [RLY REED FORM A 6V 300 OHM 0| coTo=-CcOIL E-9040 wfmm  CRI =t CR4
K...5 14=10015-1A |RLY REED FORM A 6V 300 OHM 0] COTO=COIL E=9040 = | R2 == C4
K...6 14=10015=1A |RLY REED FORM A 6V 300 OHM 0| coTo-CcOIL E-9040 K5
K...7 14-10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=-COIL E=9040 K2 R3
R...1 12-12632-0A |RFP 10.0 K 200.0MW += .02% 0| VISHAY S102C 10K .02%
R...2 12-12632=0A |RFP 10.0 K 200.0MW += .02% 0| VISHAY S102C 10K .02%
R...3 12-12632=0A |RFP 10.0 K 200.0MW += .02% 0| VISHAY §102C 10K .02% @ .
R...4 12-12632=0A |RFP 10.0 K 200.0MW +=- .02% 0| VISHAY S102C 10K .02% i S —_—
R...5 12-12632-0A |RFP 10.0 K 200.0MW += .02% 0| VISHAY S102C 10K .02% - 2 — - E?,s
R...6 12-12632=-0A |RFP 10.0 K 200.0MW += .02% 0| VISHAY S102C 10K .02% e
R...7 12-12633=0A [RFP 20.0K 200.0MW +=-.02% 0| VISHAY $102C 20K .02% K3 RS K6
R...8 12-12633-0A |RFP 20.0K 200.0MW +=-.02% 0| VISHAY $102C 20K .02%
R...9 12-12604=-0A |RFF  1.10M 500 MW F+=1% 16299| cew RN6OD 1104 F
TS | 24-10306=0A |ICP 74156 DEMULTIPLEXER 0| T.I SN74156N OR EQUAL -
+ +—— cR3 i
- - s o K7
© R7
vl I
R8 .
CR7 ;
. - C7



NOTES:

2. —> DENOTES CONTACT OF ASPI. -

3. ALL CAPACITANCE VALUES ARE IN
MICROFARADS AND ALL RESISTANCE
-VALUES ARE IN OHMS. UNLESS NOTED
OTHERWISE,

4, ALL RELAYS SHOWN IN POSITION
WHEN COIL IS NOT ENERGIZED,

C2-C7,0.I
I. % DENOTES FACTORY SELECTED vaLug, CR!~CR7.IN4I48

:‘lr;l-lnz p b STROBEAS B ||
olia 74156
AIPI-L D 3 3
B R€ SEL 2Y0|-
A6PI-P < NEB |.?
2v2
api-10 NS I ¢ 'vorg
15 _lac Y
Y2
A6PI-S ¢ E SEL INPA 13
alpi-g  S€ ND_VCC
e1 16

+5V

10 vV

20 vV
S50 uv 50 mv
. mv JdV
.2 mvy 2V
$ R6
¢ 150.0
S mv .5v
O
K6
*R7
3221
N & 2
Ny N \Jv
A D F
A6PI-6 VOLTS OUTPUT A6PI-F
CONNECTOR

Figure 6-5. A5 6126M 10 uV to .5 mV Select

6-11



PARTS LIST, A5 10 uV TO

.5 mV SELECT ~ VOLTS

SCHEMATIC

BALLANTINE MFR

e riil, DESCRIPTION SODE MFR PART NUMBER
C...l 07-10184-0A [CET 100.0UF 10.0 vM DIP TAN [56289| SPRAGUE 196D107X0010=LA3
e 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AVvX CERAMICS MDO15E104ZAA
C...3 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15EL04ZAA
€k i 07-10562-0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO1SELOQ4ZAA
C...5 07-10562-0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
€. 5B 07-10562-0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
€. sf 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
CR..1 05-07920-0A |DGP IN4148 75 10M 7263| FCH SI D035
CR..2 05-07920=-0A [DGP IN4148 75 10M 7263| FCH SI D035
CR..3 05-07920-0A |DGP IN4148 75 10M 7263 FCH SI D035
CR. .4 05-07920-0A [DGP IN4I48 75 10M 7263 FCH SI D035
CR..5 05-07920=0A |DGP IN4148 75 10M 7263 FCH ST D035
CR..6 05-07920-0A |DGP IN4148 75 10M 7263| FCH SI D035
s s asd 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO-COIL E-9040
Kou.2 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=-9040
Ko..3 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
Koo b 14-10015-1A |RLY REED FORM-A 6V 300 OHM 0| COTO=-COIL E=~9040
K...5 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
Keuo6 14=10015-1A |RLY REED FORM A 6V 300 OHM 0| COTO-COIL E=9040
Ris ik 12-12646=-0A |RF 5.05 200.0MW += .1% 0
R...2 12-12646=-0A |RF 5.05 200.0MW += .1% 0
R...3 12-12645-0A |RFP 15.0 200.0MW +_ .1% 0| VISHAY S102C 15.0 .1%
R...h 12-12644=0A |RFP 25.0 200.0MW += .02% 327| VISHAY S102C 25.0 .02%
R...5 12-12643=0A |RFP 50.0 200.0MW +- .02% 327| VISHAY S102C 50 .02%
R...6 12-12642=0A |RFP 150.0 200.0MW +=.02% 327|R VISHAY S102C 150.0 .02%
R...7 12-12233-0A |RFF 221.0 250 MW F+-1% 16299/ CGW RN55D 2210 F
R...8 12-12268-0A |RFF 511.0 250 MW F+-1% 16299/ CGW RN550 5110 F
- 12-12268-0A |RFF 511.0 250 MW F+-1% 16299| CGW RN550 5110 F
U gl 24=-10306=0A |ICP 74156 DEMULTIPLEXER 0/ T.1 SN74156N OR EQUAL

V/DIV 10wV TO 0.5 mV DIVIDER

KI @
i CR| R2
i K2
== C3
K3
== C4

+

ul

R

R2

R3

R4

R5

R6

R7

RS

89-10502-1A
K4
_'. CRA4
mm CS5
KS
e CR5
== C6
K6
= (7
- +



c2-C8,0.1 R3

250
CRI-CR7,IN4i48 1V __Iimv v—"12 3> F ASPI-F

NOTES
I. ALL CAPACITANCE VALUES ARE IN MICROFARADS ======“\> Kl R4
AND ALL RESISTANCE VALUES ARE IN OHMS . 500.0
UNLESS NOTED OTHERWISE. ) 2V 2mv
2. ALL RELAYS SHOWN IN POSITION ———< CRI J
WHEN COIL IS NOT ENERIZED. e - - RS
3. — DENOTES CONTACT OF A6PI. ¢ 1.500K
Cc3
Ul Sv Smv
74156 . J
AlPI-10 (& |
- 14 € - - ic 2Y0 e — T TR
S y | 15 |oc 2YI = - "L T *' K3 R6
2v2 - 2.500 K
AlIPI-L P & D , - 3|sEL Iy 7
A5P1-S ~ INPB by 6 v 10Omy
T <
- £ 13 A 19 1 | p— Y R
Aoty set— - e e I g
gl2] lis 2.500K
+5V '4
20Vv 20mv

2.500K

Ql 2
2N3904 ﬁt#soo

_L P e e e e e e e e e e e K6

et e b e o e e e e e :» K 7
cs ' S W S

CR7

/19 =/000

o€
o
>
o

. 7PI-A A7PI-
ASPI-A ATFI-A ATPI-G Figure 6-6. A6 6126M 1 mV to 20 V Select
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PARTS LIST, A6 1 mV TO 20 V SELECT - VOLTS

SCHEMATIC | BALLANTINE MFR FR PA

REF PART NO. DESCRIPTION CODE M RT NUMBER
(c TP ¢ 07-10184=0A |CET 100.0UF 10.0 VM DIP TAN |56289| SPRAGUE 196D107X0010=LA3
Clasaid 07-10562-0A |CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
(TIPS 07-10562=0A |CCR 0.1 UF 50V ,3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...4 07-=10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Coiw s 07=-10562<0A |CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
Ce v 0 07-10562-0A |CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
Cuud 07-10562=0A |CCR 0.1 UF 50v .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
Cis o8 07=-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
CR..1 05«-07920=-0A |DGP 1IN4148 75 10M 7263| FCH SI D035
CR..2 05-07920=-0A |DGP IN4L14S8 75 10M 7263| FCH SI D035
CR..3 05-07920-0A |[DGP 1IN414SB 75 10M 7263|FCH SI D035
CR..4 05-07920-0A |[DGP IN41I48 75 10M 7263| FCH SI D035
CR..5 05-07920-0A |[DGP IN4148 75 10M 7263| FCH SI D035
CR..6 05=07920~-0A |DGP IN4148 75 10M 7263| FCH SI D035
CR:x7 05=07920-0A |DGP IN4148 75 10M 7263|FCH SI D035
Kzl 14=10015-1A [RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
K.eo.2 14-10015=1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
Kiz:3 14-10015=1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=S5040
K...4 14=10015=1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
Koo 1o n 14=-10015=1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
K...b 14=10016=-1A |RLY REED FORM C 6V 175 OHM 0| COTO=COIL E=9025
Koowwid 14=10015=1A |RLY REED FORM A 6V 300 OHM 0| COTO=COIL E=9040
Qowxid 10-10043=-0A |TRQ 2N3904 NPN 1 40 PTO0=92 4713IMOT 1 300M 40
1 Qoo 2 10-10080=0A |TRQ 2N4403 PNP 4713| MOTOROLA
Qu%u3 10-10043=-0A |TRQ 2N3904 NPN 1 40 PTO0-92 4713/ MOT 1 300M 4O
Riwsd 12=12364=0A |RFF 4.o4K 250.0MW F+= 1% 16299 CGW RNS55D 4641 F
R 6.2 12=-12350-0A |[RFF 3.32K 250.0Mw F+= 1% 16299| CGW RNS55D 3321 F
RawsB3 12=-12641=0A |[RFP 250.0 200.0MwW +=.02% 327| VISHAY S102C 250 .02%
R...4 12-12640=0A |[RFP 500.0 200.0MW +=.02% 0| VISHAY S102C 500.0 .02%
[ — 12=-12639=0A [RFP 1.5 K 1.0 W +=.02% 0 VISHAY S1p4 1.5K .02%
R...6 12-12638=0A |[RFP 2.5 K 1.0 W +=.02% 327| VISHAY S104 2.5K .02%
Rews? 12=-12638«0A |[RFP 2.5 K 1.0 W +=.02% 327| VISHAY S104 2.5K .02%
R...8 12=-12638=0A |[RFP 2.5 K 1.0 W +=.02% 327| VISHAY S104 2.5K .02%
R...9 12-12300-0A |RFF 1.0 K 250 MW F+=1% 16299| CGW RN55D 1001 F
u...l1 24=10306-0A |ICP 74156 DEMULTIPLEXER 0| T.I SN74156N OR EQUAL

rzz CRI

O
()

V/DiIV ImV TO 20 mV DIVIDER

89-10503-1A
K4

_._’. CRS
mm C6
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4 CR6é
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K7
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CR4 ---*
R4 CS m=m
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(——— -
R6 T
CRTC8 ==
e R7
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e
R2 R9
()
Q2 Q3
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NOTES:

I. —@)— DENOTES A SOLDER CONNECTION.

2 % DENOTES FACTORY SELECTED VALUE.

3. ALL CAPACITANCE VALUES ARE IN MICROFARADS AND
ALL RESISTANCE VALUES ARE IN OHMS UNLESS NOTED
OTHERWISE.

—> DENOTES CONTACT OF A7PI.
ALL RELAYS SHOWN IN POSITION WHEN COIL IS NOT

ENERGIZED.
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Figure 6-7. A7 6126M Volts Output Mode Select
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PARTS LIST, A7 OUTPUT MODE SELECT - VOLTS

SCHEMATIC | BALLANTINE MFR
= ety DESCRIPTION CODE MFR PART NUMBER
Cosul 07-10025-0A | CCD 2.2NF 1.0KV DC 84171| ELMENCO LORCAP TYPECCD222
Cown? 07-10184=0A |CET 100.0UF 10.0 vM DIP TAN | 56289 SPRAGUE 196D107X0010-LA3
C...h 07-10562-0A | CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDOLS5E104ZAA
C...5 07-10184=0A |CET 100.0UF 10.0 VM DIP TAN | 56289 SPRAGUE 196D107X0010-LA3
C...6 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Cou.? 07-10562-0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDOL5E104ZAA
C...8 07=10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...9 07-09000=0A |CSM 3.3NF  33.0 Vu 5% 26625/ MIAL TYPE 611
c..10 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0] AVX CERAMICS MDO15E104ZAA
€:.11 07-10427=0A |CVC 7=3PF 250.0 = 0+50% 50423 ST.TR R=TRIKO 122 09
C..12 07-10184=0A |CET 100.0UF 10.0 VM DIP TAN |56289| SPRAGUE 196D107X0010-LA3
CR..2 05-07920=-0A |[DGP IN4148 75 10M 7263| FCH S1 D035
CR...3 05=07920-0A [DGP IN4148 75 10M 7263|FCH SI1 D035
CR..4 05-07920-0A |DGP 1IN4148 75 10M 7263 FCH SI D035
CR..5 05-07920-0A |[DGP IN4148 75 10M 7263| FCH SI D035
CR..6 05-07920=-0A |DGP IN4148 75 10M 7263| FCH SI D035
Ke..2 14=10016=1A |RLY REED FORM C 6V 175 OHM 0| COTO=COIL E=9025
K...3 14-=10016-1A |RLY REED FORM C 6V 175 OHM 0| COTO=COIL E=9025
K s u b 14=10016-1A |RLY REED FORM C 6V 175 OHM 0| COTO=COIL E=9025
Qo 10-10043=0A | TRQ 2N3904% NPN 1 40 PT0-92 4713 MOT 1 300M 40
Qosu? 10-10043=0A | TRQ 2N3904 NPN 1 40 PT0-92 4713 MOT 1 300M 40
Q...3 10-10001=-0A |[TRQ 2N2369 NPN 1 15 MTO-18 4713 MOT 1.2 500M 20
Q...4 10-10043=-0A | TRQ 2N3904 NPN 1 40 PT0=92 4713 MOT 1 300M 40
Q...5 10-10080=-0A [ TRQ 2N4403 PNP 4713 MOTOROLA
Q...6 10-10080-0A | TRQ 2N4403 PNP 4713 MOTOROLA
Qoool 10-09473=0A | TRQ 2N3906 PNP 1 40 PT0=92 4713/ MOT 1 200M 60
Q...8 10-10043-0A | TRQ 2N3904 NPN 1 40 PT0=92 4713/ MOT 1 300M 40
Q...9 10-10154=0A | TRQ 2N44OL NPN 1 40V S T092 4713| MOT
R...1 12-12300-0A |RFF 1.0 K 250 MW F+=1% 16299 CGW RN55D 1001 F
R...2 12-12280-0A |RFF 681.0 250 MW F+=1% 16299| CGW RN55D 6810 F
Rev.3 12-1223%6=0A |RFF 237.0 250 MW F+=1% 16299 CGW RN55D 2370 F
R...U 12-12300-0A |RFF 1.0 K 250 MW F+=1% 16299 CGW RN55D 1001 F
R.e..5 12=12400=0A |RFF 10.0 K 250.0MW F+= 1% 16299| CGW RN55D 1002 F
R...6 12-12412-0A [RFF 13.3 K 250.0MW F+= 1% 16299| CGW RN55D 1332 F
Riws? 12-12444=0A |RFF 28.7 K 250.0MW F+= 1% 16299| CGW RNS5D 2872 F
R...8 12-12476-0A [RFF 61.9 K 250.0Mw F+= 1% 16299| CGW RN55D 6192 F
R...9 12-12376=0A |RFF 6.19K 250.0MW F+= 1% 16299| CGW RN55D 6191 F
R..10 12-12288=-0A |RFF 825.0 250 MW F+=1% 16299| CGW RN55D 8250 F
R..11 12-12428=0A |RFF 19.6 K 250.0MW F+= 1% 16299| CGW RNS55D 1962 F
R..12 12-08044=0A [RFC 22.0 M 250.0MW J+= 5% 1121 A-B TYP CB
R..13 12-12350=-0A |RFF 3.32K 250.0MW F+= 1% 16299| CGW RN55D 3321 F
R..l4 12-08029=-0A |RFC 1.0 M 250.0MW J+= 5% 1121|A-B TYP CB
R..15 12-12228=0A |RFF 196.0 250 MW F+=1% 16299 CGW RN55D 1960 F
R..16 12-12342-0A |RFF 2.74K 250.0MW F+- 1% 162 9| CGW RNS55D 2741 F
R..17 12-12350-0A |[RFF 3.32K 250.0MW F+= 1% 16299 CGW RNS5D 3321 F
R..18 12=12350-0A |RFF 3.32K 250.0MW F+= 1% 16299| CGW RN55D 3321 F
R..20 09-10181-0A [RVF 500.0 K 500.0MW K 20TURN |80294| BOURNS 3069P
R..21 12-12939-0A |[RFF 4.0 M 500.0MW F1%50PPM |80031| MEPCO MF6C=C=l,0M=F
R..22 12-12635=0A |RFP 100.0 K 200.0Mw +_.25% 0| VISHAY $102C 100K .25%
R..23 12-12200-0A |[RFF 100.0 250.0MW F+- 1% 16299| CGW RN55D 1000 F
U...1 24=10060-0A |ICP TIMEBASE DIVIDER 50088 MOSTEK MK 5009P
U...2 24-10183-0A [ICP L111 OPT. INSULATOR 1295(T.1 TILLL1l
T 24-09420=0A |ICP UA741C FAIRCHILD 7263 #USB7741393
U.o.. b 24=10183-0A |ICP L1311 OPT. INSULATOR 1295 7.1 TIL111
U...6 24=10179=0A |ICP 74LS10 TRI.3 IN NAND 1295| T.1.SN74S10
U...8 24-10181=-0A [ICP 74LS02 QUAD 2 IN NOR 1295|T.1.SN74LS0?2
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Figure 6-8. A10 6126M Time Shorting Board
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PARTS LIST, A10 SHORTING BOARD - TIME

SCHEMATIC | BALLANTINE SERIPTI MFR

=l il DESCRIPTION e MFR PART NUMBER
R 12-12200-0A [RFF 100.0  250.0MW F+- 1% 16299/ CGW RNS5D 1000 F
RN. .1 13-10047-0A [RNF 4.7 K 6 PIN SIP 5 RES. |80053| BECKMAN 783-1-R&4.7K
RN. .2 13-10047-0A |RNF 4.7 K 6 PIN SIP 5 RES. [80053| BECKMAN 783-1-R4.7K
RN..3 13-10047-0A [RNF 4.7 K 6 PIN SIP 5 RES. [80053| BECKMAN 783-1-R4.7K
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AIOPI-L AIOPI-19 AIOPI-20 AIOPI-14 Alopi-21 5. REMOVE WHEN OPT. 14 IS INSTALLED.
6. ADD RIOI FOR 6125C AND OPTION 60 ONLY.
OPTION 14
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R100 20K 10 Mhz Freq adjust Figure 6-9. A116126M 10 MHz Clock
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PARTS LIST, A11 DISPLAY DRIVE AND 10 MHz OSCILLATOR ~ TIME

BALLANTINE

SCHEMATIC MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
C..od 07-10120-6A |CCD 22.0NF 25.0 VM 71590 CENTRLB UK25223 OR EQUIV
A 07=10053=0A |CET 10.0UF 35.0V M 56289| SPRAGUE 1960106X0035A3
Couwe v 3 07-10053=0A |CET 10.0UF 35.0V M 56289 SPRAGUE 1960106X0035A3
Bseslt 07-10120-0A [CCD 22.0NF 25.0 VM 71590| CENTRLB UK25223 OR EQUIV
Cee B 07=-10208=0A |CVC 2,0-10PF TRIMMER 50423| TABOR 15005020
C...06 07-10488-0A |[CMD 10.0PF 300.0 VJ 84171| ARCO TYPE DM=15=-BC10JNl
Cessd 07-10562=-0A |CCR 0.1 UF 50v .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Ces 8 07-10562<-0A |CCR 0.1 UF 50V 3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Ci::9 07=-10562=-0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
c..1l1 07-10562=-0A [CCR 0.1 UF 50V 3 SPACE 0| AVX CERAMICS MDO15E104ZAA
€, .42 07-10562=0A [CCR 0.1 UF 50V 3 SPACE 0| AvX CERAMICS MDOL15E104ZAA
CR.:1 05-07920=-0A |[DGP 1IN414S8 75 10M 7263| FCH SI D035
CR..2 05=07920-0A |DGP 1IN4148 75 10M 7263|FCH SI D035
CR..3 05=-07920-0A [DGP IN4148 75 10M 7263|FCH SI D035
Risssd 12-12264=0A |RFF 46L4.0 250 MW F+=1% 16299| CGW RN55D 4640 F
R...2 12-12300-0A |RFF 1.0 K 250 * MW F+=1% 16299|CGW RN55D0 1001 F
R s «.3 12-12280-0A [RFF 681.0 250 Mw F+-1% 16299| C6W RN55D 6810 F
R...4 12-12100-0A [(RFF 10.0 250.0Mw F+= 1% 16299 CGW RNS55D 10RO F
R wed 12-12264=0A [RFF L4b4L.O 250 MW F+=1% 16299| CGW RN55D 4640 F
Ry enl 12=12232-0A |RFF 215.0 250 MW F+=1% 16299 CGW RNS55D 2150 F
R¢ 8 12-12272-0A |(RFF 562.0 250 MW F+=1% 16299|CGW RN55D 5620 F
R 12-12300-0A |RFF 1.0 K 250 MW F+=1% 16299|CGW RN55D 1001 F
R..10 12-12200-0A [RFF 100.0 250.0MW F+= 1% 16299|CGW RN55D 1000, F
R..11 12-12200-0A |RFF 100.0 250.0MwW F+= 1% 16299 CGW RN55D 1000 F
R..12 12-12164=0A |RFF 46.4 250.0MW F+= 1% 16299 CGwW RN55D L6R4 F
R..13 12-12333=-0A [RFF 2.21K 250.0MW F+= 1% 16299| CGW RN55D 2211 F
R..1lk4 12=-12300-0A |RFF 1.0 K 250 Mw F+=1% 16299 CGWw RN55D 1001 F
RN..2 13=-10023=-0A |RNF 680.0 0.2 WF 0| BECKMAN 899=3R680 =F
Ussinl 24-10041-0A [ICP LIN DUAL OD AMP 10116 4713 MOTOROLA
Uss sl 10=1C184=0A [TRQ MPQ6700 4 P14 DIP 4713 MOT .2400 200M
Xewsld 42-10000-0A |OVN OVEN SEMI CON TO=5 20V 1295( ULIXON TEXAS INST. MSTl=2
Yisal 04=40003-0A |[CRS 10.0MHZ T0=5 50423 TABOR 08000000 ALSO ERC
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Figure 6-10. A12 6126M Time/Div Decoder

6-21



PARTS LIST, A12 TIME/DIV DECODER - TIME

SCHEMATIC | BALLANTINE MFR
REE BART NG, DESCRIPTION CODE MFR PART NUMBER

828 07-10430-0A | CBM 220.0NF 100.0 VK 80031 MEPCO C280 MAH/A220K
C...3 07-09589-0A | CCD 100 NF 12 v M  20% 90201 RMC TYP M-12-0.1
C...4 07-09589-0A [CCD 100 NF 12 Vv M 20% 90201 RMC TYP M-12-0.1
C...5 07-10184=0A | CET 100.0UF 10.0 VM DIP TAN |56289| SPRAGUE 196D107X0010-LA3
c 6 07-09589-0A [ CCD 100 NF 12 Vv M  20% 90201 RMC TYP M-12-0.1
Q...1 10-10043-0A | TRQ 2N3904 NPN 1 40 PT0-92 | 4713 MOT 1 300M 40

Q...2 10-10043-0A | TRQ 2N3904 NPN 1 40 PT0-92 | 4713| MOT 1 300M 40

Q...3 10-10043-0A | TRQ 2N3904 NPN 1 40 PT0-92 | 4713 MOT 1 300M 40

Qoo il 10-10043-0A | TRQ 2N3904 NPN 1 40 PT0-92 | 4713| MOT 1 300M 40

Qx 5B 10-10043-0A [ TRQ 2N3904 NPN 1 40 PT0-92 | 4713 MOT 1 300M 40

Besal 09-10094-0A | RVF 500.0  500.0MW KVERT MT [73138 HELIPOT 72XW 500
R...3 12-12375-0A [ RFF  6.04K 250.0MW F+= 1% 16299 CGW RN55D 6041 F

R 4  |12-12360-0A [RFF  4.22K 250.0MW F4- 1% 16299| CGW RN55D 4221 F
R...5 12-12280-0A |RFF 681.0 250 MW F+-1% 16299| CGW RN55D 6810 F
R.v.7 12-12364=0A |RFF  4.64K 250.0MW F+= 1% 16299| CGW RN55D 4641 F
R...8 12-12350=-0A |RFF  3.32K 250.0MW F+- 1% 16299| CGW RN55D 3321 F
R...9 12-12350-0A |RFF  3.32K 250.0MW F+=- 1% 16299| C6w RN55D 3321 F
R..10 12-12400<0A |RFF 10.0 K 250.0MW F+= 1% 16299| CGW RN55D 1002 F
R..11 12-12400-0A |RFF 10.0 K 250.0MW F+= 1% 16299| CGW RN55D 1002 F
R..12 12-12400-0A | RFF 10.0 K 250.0MW F+= 1% 16299| CGW RN55D 1002 F
R..13 12-12350-0A |RFF  3.32K 250.0MW F+=- 1% 16299| CGW RN55D 3321 F
R..1h4 12-12350-0A [RFF  3.32K 250.0MW F+- 1% 16299| CGW RN55D 3321 F
R..15 12-12238-0A | RFF 249.0 250.0MW F+- 1% 16299 CGW RN55D 2490 F
R..16 27-01153-0A | THR=200 K+=-10% 83186/ VTE TYPE 22E9

R..17 12-12268-0A |RFF 511.0 250 MW F+-1% 16299| CGW RN550 5110 F
R..18 12-12268-0A |RFF 511.0 250 MW F+-1% 16299| CGW RN550 5110 F

RN. .1 13-10021-0A |RNF 3.3 K 0.2 W F 0| BECKMAN 899=3R3, 3K=F
RN, .2 13-10020-0A |RNF 1.8 K 0.2 W F 0| BECKMAN 899-3R1.8K-F
Uesnd 24-10174=0A [ ICP 4053 CMOS MULTIPLEXER 86684 RCA CD4053

U...2 24-10129-0A | [CP MC4O4Y4 PHASE LOCK LOOP 4713 MOT MCLOLY

Ueaa3 24-10179-0A | ICP 74LS10 TRI.3 IN NAND 1295| T.1.SN74510

U...4  |24-10182-0A | ICP 7401 QUAD 2 IN NAND 1295 T.1.SN7401 OR EQUIP.
1 07-09589-0A [ CCD 100 NF 12 Vv M  20% 90201| RMC TYP M=12-0.1

1 12-12238-0A | RFF 249.0 250.0MW F+- 1% 16299) CGW RN55D 2490 F
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Figure 6-11. A13 6126M Time/Div Select
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PARTS LIST, A13 TIME/DIV SELECT - TIME

SCHEMATIC | BALLANTINE MFR
L el DESCRIPTION i MFR PART NUMBER
c...1 07-10562=0A [CCR 0.1 UF 50v .3 SPACE 0| AVX CERAMICS MDO1SE104ZAA
C...2 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
C...3 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...b 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AvXx CERAMICS MDO15E104ZAA
C...5 07-10562=-0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDOlS5E104ZAA
C...6 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...7 07-10184-0A | CET 100.0UF 10.0 VM DIP TAN |56289| SPRAGUE 196D107X0010-LA3
R...1 12-12300=-0A |RFF 1.0 K 250 Mw F+-1% 16299/ CGw RN550 1001 F
R...2 12-12317-0A |RFF  1.50K 250 MW F+-1% 16299| CGW RN55D 1501 F
R...3 12-12300-0A |RFF 1.0 K 250 Mw F+-1% 16299 C6w RN55D 1001 F
U...1 24-10169-0A |ICP 74LS73 DUAL JK FL.FL. 1295 T.1.SN74LS73
Uuoa2 24-10169-0A |ICP 74LS73 DUAL JK FL.FL. 1295| T.1.SN74LST73
U...3 24-10169-0A [ICP 74LS73 DUAL JK FL.FL. 1295/ T.I.SN74LS73
Uoools 24-10169-0A | ICP 74LS73 DUAL JK FL.FL. 1295| T.I.SN74LS73
U...5 24-10171=-0A |ICP 74LS90 DIVIDE BY 12 1295 T.1.SN74LS90
U...6 24-10171-0A |ICP 74L5S90 DIVIDE BY 12 1295 T.I.SN74LS90
U...7 24=10171-0A [ICP 74LS90 DIVIDE BY 12 1295| T.1.SN74LS90
Uo. 8 24-10171-0A | ICP 74LS90 DIVIDE BY 12 1295| T.1.SN74LS90
U...9 24-10171=-0A | ICP 74LS90 DIVIDE BY 12 1295( T.1.SN74LS90
U..10 24-10171-0A | ICP 74LS90 DIVIDE BY 12 1295| T.1.SN74LS90
u..11 24-10171-0A | ICP 74LS90 DIVIDE BY 12 1295| T.1.SN74LS90
U..12 24=10170-0A |[ICP 74LS251 DATA SELECTOR 1295| T.1.SN74L5251
U..13 24-10170-0A |ICP 74L5251 DATA SELECTOR 1295[ T.1.SN74L5251
U..14 24-10170-0A [ICP 7405251 DATA SELECTOR 1295| T.I.SN74L5251
u..15 24-10170-0A | ICP 7415251 DATA SELECTOR 1295 T.1.SN74LS251
U..16 24-10170-0A [ICP 74L5251 DATA SELECTOR 1295 T.1.SN74LS251
u..17 24-10171-0A | ICP 74LS90 DIVIDE BY 12 1295/ T.1.SN74LS90
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NOTES:
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Figure 6-12. A14 6126M 100 MHz Phase
Lock Loop and Divider
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PARTS LIST, A14 100 MHz PHASE LOCK LOOP - TIME

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Cianl 07-10562-0A |CCR 0.1 UF 50v .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
c...3 07-02592-0A [CCD 1.0NF 1.0KVK+=10% 84171| ARCO TYPE CCD=102
C...4 07-02292=0A [CMD 470.0PF 500.0 Fu+= 5% 84171| ARCO DM=15=471=J
Cewnd 07-10197=-0A |CCD 33.0PF 1.0KVJ NPO 56289| SPRAGUE C030B102G330J EQV
C.eeb 07-10562=-0A |CCR 0.1 UF 50v .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
Coval 07-10562=0A [CCR 0.1 UF 50v .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
C..:8 07-10562=-0A |CCR 0.1 UF 50v .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C. a9 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0 AVvX CERAMICS MDO1S5E104ZAA
c..10 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C..11 07-10562=0A |CCR 0.1 UF 50v .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
C..12 07-09552=-0A |CCD 100 PF 1 KV K 10% 84171 ARC TYP CCD=-1C1
C..13 07-10262=-0A | CMD 3.0PF 300.0 +- 1PF 84171| ARCO DM5CC=030A
Q...1 10-10001=-0A | TRQ 2N2369 NPN 1 15 MTO-18 4713 MOT 1.2 500M 20
S § 12-12232-0A (RFF 215.0 250 MW F+=1% 16299| CGW RN55D 2150 F
R...2 12-12350=-0A | RFF 3.32K 250.0MW F+= 1% 16299 CGW RN55D 3321 F
R...3 12-12236<-0A |RFF 237.0 250 . MW F+=1% 16299| CGW RN55D 2370 F
R...h4 12-12280-0A |RFF 681.0 250 MW F+=1% 16299| CGW RNS55D 6810 F
R...5 12-12280-0A |RFF 681.0 250 MW F+=-1% 16299| CGW RN55D 6810 F
R...b6 12-12280-0A |RFF 681.0 250 MW F+=1% 16299 CGW RN55D 6810 F
R...7 12-12264=-0A (RFF 464.0 250 MW F+=1% 16299| CGW RNS55D 4640 F
R...9 12-12132=0A |RFF 21.5 250.0MW F+= 1% 16299| CGW RN55D 21RS5 F
RN..1 13-10019-0A |RNF 680.0 0.3 W F 80053| BECKMAN 783=-1=-R680
RN. .2 13-10019-0A |RNF 680.0 0.3 W F 80053| BECKMAN 783-1=R680
RN. .3 13-10019-0A |RNF 680.0 0.3 WF 80053 BECKMAN 783=1=R680
V. | 24=10172=0A | ICP 1658 VOLT. CONTROL MUBR 4713| MOTOROLA MC 1658
U...2 24=-10176=0A |ICP 10138 BI QUINARY CONTR 4713 MOTOROLA MC10138
V.o 24=10177=0A |ICP 10174 DUAL R501 MCTPR 4713 MOTOROLA MC10174
U. sl 24-10180-0A | ICP 10131 DUAL D FL. FL. 86684 MOTOROLA MC10131
U...5 24-10176-0A | ICP 10138 BI QUINARY CONTR 4713| MOTOROLA MC10138
U...b6 24-10177=-0A [ ICP 10174 DUAL R501 MCTPR 4713 MOTOROLA MC10174
Ususl 24-10176-0A | ICP 10138 BI QUINARY CONTR 4713 MOTOROLA MC10138
U a8 24-10178=0A |ICP 10106 TRI.&4=3=3 IN.NOR 86684| MOTOROLA MC10106
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NOTES:
L

NOTED OTHERWISE.

2. — DENOTES CONTACT OF AI5PI.

ALL CAPACITANCE VALUES ARE IN MICROFARADS
AND ALL RESISTANCE VALUES ARE IN OHMS, UNLESS

3. ALL RESISTOR VALUES ARE FOR | % RESISTORS.
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Figure 6-13. A15 6126M T/Div 200-500 MHz Multiplier
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PARTS LIST, A15 200 MHz/500 MHz MULTIPLIER - TIME

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
C...1 07-10562=-0A |[CCR 0.1 UF 50V .3 SPACE 0|AVX CERAMICS MDO15E104ZAA
Cis v 62 07=-10137-0A |[CMO 160. PF 500. VuJ 72136 |ELMENCO DM15FD161J03
Csead 07=-10317-0A [62.0PF 300.0 VJ 53021 | SNAGAMO CMO5ED620J03 OR EQ
C...h 07-10429=-0A [CVC 2-8PF 250.0 V =10+50% 50423|ST.TR.10STRIKO 24
C...5 07-10488-0A |CMD 10.0PF 300.0 VJ 84171 |ARCO TYPE DM=15-8C10uUN1
Cussb 07-10429=0A [CVC 2-8PF 250.0 Vv =10+50% 50423 |ST.TR.10STRIKO 24
Covs il 07-10429-0A |CVC 2-8PF 250.0 VvV =-10+50% 50423|ST.TR.10STRIKO 24 .
G+ 9 07-10429=-0A |[CVC 2-8PF 250.0 v =10+50% 50423(ST.TR.10STRIKO 24
Cc..10 07-10428=0A [CVC 10-40PF 250.0 v-10+50% 50423(ST.TR.10 STRIKO 24
C..11 07-10428=0A [CVC 10=-40PF 250.0 v=10+50% 50423(ST.TR.10 STRIKO 24
C..12 07-02595=0A |CCT 2.2PF K+=10% 95121 | QUALITY COMPONENTS TP QC
C..1l4 07-10427-0A |[CVC 7=3PF 250.0 - 0+50% 50423|ST.TR R=TRIKO 122 09
C..1l5 07-10562=-0A |[CCR 0.1 UF 50V .3 SPACE 0|AVX CERAMICS MDO15E104ZAA
C..20 07-10563=-0A [CCR 0.01UF 50V .3 SPACE 0|AVX CERAMICS MDO15E103ZAA
C..21 07-10429-0A |CVC 2-8PF 250.0 vV =10+50% 50423|ST.TR.10STRIKO 24
C..22 07=-10563=-0A |CCR 0.01UF 50V .3 SPACE 0| AvX CERAMICS MDOD15E103ZAA
C..23 07-10053=0A [CET 10.0UF 35.0V M 56289 | SPRAGUE 1960106X0035A3
CR..1 05-10055-0A |DVC MVv2203 25 10PF .28 4713(MOT SI VOLT VAR CAP
Je..l 31-10174=0A |CON COAX MIN RT ANG CBL PLUG [98291|SEALECTRO 51-028-0000 EQU
J.. 1A 31=10173=-0A |CON COAX MIN PC JACK SNAP ON [98291|SEALECTRO 51=051-0000 EQU
Loiiosnd 03-10055-1A |CIL AIR COIL 50423|BLI FOR 61258
Loyw«2 03-10044-18 |CIL .20 uH AIR COIL 50423 BLI
o 03-10043-1A |CIL .12 UH AIR COIL 50423|BLI
| 03-10054=18 |CIL 0.07ufF AIR COIL 50423
Liwsb 03-10045-1A |CIL .025 UH AIR COIL 50423 BLI
ks 6 03-10045-1A |CIL .025 UH AIR COIL 50423|BLI
Lowad 03-06289=-0A |CLF 3.3UH 83125|NYTRONICS, DD=3.3
Q...1 10-09473=-0A |TRQ 2N3906 PNP 1 40 PT0=-92 4713|MOT 1 200M 60
Qouol2 10-07934=0A [TRQ 2N3640 PNP 1 12 TO-106 7263(FCH .500 300M 30
Q...3 10-10037-0A |TRQ 2N5179 NPN 1 12 MT0=72 4713|MOT .300 900M 25
Q..20 10-10104=1A |TRQ 2N 918 2 MATCH FOR BETA 50423|BLI PER 99100375A
Q..21 10-10104=-1A |TRQ 2N 918 2 MATCH FOR BETA 50423|BLI PER 99100375A
R...1 12-12264-0A |RFF 464.0 250 MW F+=1% 16299| CGW RN55D 4640 F
Ramn2 12-12180=0A |RFF 68.1 250.0MW F+= 1% 16299| CGW RN55D 68R1 F
Resw.s3 12-12600-0A |[RFF 1.00M 500 MW F+=1% 16299| CGW RN6OD 1004 F
Roools 12-12446-0A |RFF 30.1 K 250.0MW F+= 1% 16299 CGW RN55D 3012 F
R...5 12-12200-0A |RFF 100.0 250.0MW F+= 1% 16299 CGW RNS55D 1000 F
Revob 12-09839~0A |[RFC 5.1 250.0MW J+= 5% 75042 IRC TYP
Rowiw o ¥ 09-10093-0A |[RVF 10.0 K 500.0MW KVERT MT |73138[HELIPOT 72Xw 10K
R..20 12-12257-0A |RFF 392.0 250 MW F+=1% 16299| CGW RN55D 3920 F
R..21 12-12132=-0A [RFF 21.5 250.0MW F+= 1% 16299| CGW RN55D 21R5 F
Rss22 12-12344=0A |RFF 2.87K 205.0MW F+= 1% 16299| CGW RN55D 2871 F
R..23 12-12100-0A (RFF 10.0 250.0MW F+= 1% 16299 CGW RN55D 10RO F
R..24 12-12168=0A |RFF 51.1 250.0MW F+= 1% 16299| CGW RN55D 51R1 F
T..21 20-10026=1A | TRX RF AIR 6130A 200 MHZ 50423
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PARTS LIST, A16 MARKER OUTPUT AMPLIFIER - TIME

BALLANTINE

SCHEMATIC MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
C...1 07-10488=0A [ CMD 10.0PF 300.0 vJ 84171| ARCO TYPE DM=15=-BC10JN1
C..:2 07-10053-0A [ CET 10.0UF 35.0V M 56289| SPRAGUE 1960106X0035A3
¢ .b 07=-10106=-0A | CTF 100.0UF 10.0 vM DIPTANT | 22229 KEMEN T362C107M010AS
C...6 07-10562=0A | CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...7 07-10562=0A | CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
c...8 07-10053=0A | CET 10.0UF 35.0V M 56289 SPRAGUE 1960106X0035A3
C...9 07=-10053-0A | CET 10.0UF 35.0V M 56289 SPRAGUE 1960106X0035A3
c..11 07-10053-0A | CET 10.0UF 35.0V M 56289 SPRAGUE 1960106X0035A3
CR..1 05-07920-0A | DGP IN4L14S 75 10M 7263| FCH SI D035
CR..4 05-07920-0A | DGP IN4148 75 10M 7263 FCH SI D035
L...2 03=10006=0A | CRF 12UH MOLDED +- 10% 76493 MILLER #9230=4b
Qi ol 10-07934=0A | TRQ 2N3640 PNP 1 12 T0=-1006 7263 FCH .500 300M 30
Qo » w2 10-10001=0A [ TRQ 2N2369 NPN 1 15 MTO-18 4713 MOT 1.2 500M 20
U s v 10-10001=0A | TRQ 2N2369 NPN 1 15 MTO-18 4713 MOT 1.2 500M 20
Q...5 10-0793u4=0A | TRQ 2N3640 PNP 1 12 TO-106 7263 FCH .500 300M 30
Q...6 10-07934=0A | TRQ 2N3640 PNP 1 12 TO-106 7263 FCH .500 300M 30
Qens? 10-10001-0A | TRQ 2N2369 NPN 1 15 MTO-18 4713 MOT 1.2 500M 20
Re.ol 12-12325=0A | 1.82K 250.0MW F+= 1% 16299 CGW RN55D 1821 F
R...1l4 12-12320-0A | RFF 1.62K 250 MW F+=1% 16299 CGW RNS55D 1621 F
R« w2 12-12300-0A | RFF 1.0 K 250 MW F+=1% 16299 CGW RN55D 1001 F
Rio.3 12-12280-0A | RFF 681.0 250 MW F+=1% 16299 CGW RNS55D 6810 F
R...4 12-12280-0A | RFF 681.0 250 MW F+=1% 16299 CGW RN55D 6810 F
R...5 12-12300-0A | RFF 1.0 K 250 MW F+=1% 16299 CGW RN55D 1001 F
R...6 12-12228<0A | RFF 196.0 250 MW F+=1% 16299 CGw RN55D 1960 F
R...8 12-12200-0A | RFF 100.0 250.0MW F+= 1% 16299 CGW RN55D 1000 F
R..10 12=12216=0A | RFF 147.0 250.0MwW F+= 1% 16299 CGW RN55D 1470 F
R..11 12-12258<0A | RFF 402.0 250 MW F+=1% 16299/ CGW RN55D 4020 F
R..12 12-12228=0A | RFF 196.0 ° 250 MW F+=1% 16299 CGW RN55D 1960 F
R..13 12-12257-0A | RFF 392.0 250 MW F+=1% 16299 CGW RN55D 3920 F
R..15 12-12316=0A | RFF 1.47K 250 MW F+-1% 16299 CGW RN55D 1471 F
R..16 12-12164=0A | RFF 46.4 250.0MW F+= 1% 16299 CGW RN55D 46R4 F
R..18 12-12200-0A | RFF 100.0 250.0MW F+= 1% 16299 CGW RN55D 1000 F
R..19 12-12200-0A | RFF 100.0 250.0MW F+= 1% 16299 CGW RN55D 1000 F
R..20 12-12300-0A | RFF 1.0 K 250 MW F+=1% 16299 CGW RN55D 1001 F
R..21 12-12300~0A | RFF 1.0 K 250 MW F+=1% 16299 CGW RNS5D 1001 F
R..22 12-12360-0A | RFF 4,22K 250.0MW F+= 1% 16299 CGW RN55D 4221 F
See.dl 25-10022-0A | SWC SLIDE MIN DPDT 78488 STACKPOLE SS=91-1
|/ | 24-10180-0A | ICP 10131 DUAL D FL. FL. 86684 MOTOROLA MC10131
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PARTS LIST, A18 DEVIATION BOARD - TIME

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
€% il 07=-10128=0A | CYM 1.0uF 50.0 vk 56289 SPRAGUE 431P1059R5 OR EWV
[ 07-09589-0A | CCD 100 NF 12 V N 20% 90201 RMC TYP m=12-0.1
Coovoe B 07-09589~0A | CCD 100 NF 12 Vv M 20% 90201 RMC TYP M=12-0.1
Cown 07-09589~0A | CCD 100 NF 12 Vv M 20% 90201 RMC TYP M=12=0.1
Cwwsb 07-10053=-0A | CET 10.0UF 35.0v M 56289] SPRAGUE 1960106X0035A3
Curweb 07-09589-0A | CCD 100 NF 12 V M 20% 90201 RMC TYP M=12-0.1
Cxwll 07-10184=0A | CET 100.0UF 10.0 vM DIP TAN | 56289] SPRAGUE 196D107X0010-LA3
CR=al 05-07920=0A | DuP ING14E8 75 10M 7263 FCH SI v035
B s o 2 14-10016-1A | RLY REED FORM C bv 175 OHM 0] COTO=COIL E=9025
R o e 8 14-10016=1A | RLY REED FORM C 6V 175 OrM 0f COTO=-COIL E=9025
S | 10-10043=-0A | TRy 2N3904 NPN 1 40 PTO0-92 4713 MOT 1 300M 40
Riaig 1 12-12412-0A | RFF 13.3 K 250.0MW F+=- 1% 16299] CGw RN55D 1332 F
Rowiwne 2 09-10093-0A [RVF 10.0 K 500.0Mw KVERT MT | 73138 HELIPOT 72Xw 10K
Reweb 12-12328=0A | RFF 1.96K 250.0Mw F+= 1% 16299 CGW RN55D 1961 F
Rasws b 09-10094=0A | RVF 500.0 500.0Mw KVERT MT |[73138 HELIPOT 72Xw 500
Ress8 09-10094=0A | RVF 500.0 500.0MW KVERT MT | 73138 HELIPOT 72XW 500
Ri=10 12-12284=-0A [ RFF 750.0 250 M F+=1% 16299 Cow RN550D 7500 F
Reoll 12-12244=0A | RFF 287.0 250 Mw F+=1% 16299| Cow RN55D 2870 F
Rixl1l2 12-12284<0A | RFF 750.0 250 Mw F+=1% 16299 Cow RN550D 7500 F
Rexl3 12-12244=0A | RFF 287.0 250 Mw F+=1% 16299 CGw RN55D 2870 F
Ri=1Y4 12-12350-0A | RFF 3,32K 250.0Mw F+= 1% 16299 CGw RN55D 3321 F
Rsx15 12-12350-0A | RFF 3.32K 250.0Mw F+= 1% 16299 CGw RN55D 3321 F
Rs=16 12-12252-0A | RFF 348.0 250 Mw F+=1% 16299 CGw RN55D 3480 F
Uil 24-10171-0A | ICP 74LS90 DIVIDE &Y 12 1295 T.I.SN74LS90
w52 24-10201-0A | ICP MC844P DUAL NAND DTL GT 4713 MOT MCBL44P OR EQUIV.
Ugaan 24-10143=0A | ICP 74LS74 D FIFL 14 DIP 1295 T1
Us. . 4 24-10143=-0A | ICP 74LS74 D FIFL 14 DIP 1295 71
Yigs .0 24=-10143-0A | ICP 74LS74 D FIFL 14 DIP 12950 TI
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NOTES:

13,14 € ? & +13V +5V l. ALL CAPACITANCE VALUES ARE IN MICROFARADS
+ cn AND ALL RESISTANCE VALUES ARE IN OHMS,
5 UNLESS OTHERWISE NOTED.
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PARTS LIST, A100 50 Q0 OUTPUT CALIBRATOR - VOLTS

BALLANTINE

SCHEMATIC MFR
REEF PART NO. DESCRIPTION CODE MFR PART NUMBER
Ce ..l 07-10562=0A | CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
C...2 07-10562=pDA | CCR 0.1 UF 50V .3 SPACE 0] AVX CERAMICS MDO15E10Q0LZAA
C...3 07-10562=0A | CCR 0.1 UF 50v .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
Cov s ol 07-10562=0A | CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
G . 5 07-10562-0A | CCR 0.1 UF 50V .3 SPACE 0] AVX CERAMICS MDO15E104ZAA
Cs.ub 07-10562-0A | CCR 0.1 UF 50V .3 SPACE 0] AVX CERAMICS MDO15E104ZAA
Cos sad 07-10562-0A | CCR 0.1 UF 50V .3 SPACE 0] AVX CERAMICS MDO15E104ZAA
€.::8 07-10562-0A | CCR 0.1 UF 50v .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
C:::0 07-10562=-0A | CCR 0.1 UF 50v .3 SPACE 0] AVX CERAMICS MDO15E104ZAA
C..10 07-10562=0A | CCR 0.1 UF 50v .3 SPACE 0] AVX CERAMICS MDO15E104ZAA
C..11 07-10083-0A | CET 1.5UF 35.0 v DISC 56289| SPRAGUE 1960155X0035A3
c..12 07-10083=-0A | CET 1.5UF 35.0 v DISC 56289| SPRAGUE 1960155X0035A3
| C..13 07-10418-0A [ CMD 750.0PF300.0 VJ 53201 SANGAMO CMO05E0751J03, EQ
C..1l4 07-10293=-0A (CBM 33.0NF 100.0 VU 50587 PLESSEY 161 SER MINIBOX
#CR..1 05-10049~0A [ DGP IN4L148 100 10M 1295/ 71 SE D035 & 5 JAN
GR s «2 05-10049-0A | DGP 1INL1LSE 100 10M 1295/ TI SI D035 4 5 JAN
CR i 5.5 05-10049-0A | DGP 1N4L1ILS 100 10M 1295/ 71 SI D035 4 5 JAN
CR..4 05-10049-0A | DGP 1IN4148 100 10M 1295/ TI SI D035 4 5 JAN
CR..5 05-10049-0A | DGP 1N&G148 100 10M 1295 TI SI D035 4 5 JAN
[ | 14-10020-0A [ RLY REED FORM C 5V 2000HM DI 0] GORDOS 831C=1S
Ko w2 14-10020-0A | RLY REED FORM C 5V 2000HM DI 0| GORDOS 831C-1S
Ko B 14-=10021-0A | RLY REED FORM A 5V 5000HMDIP 0] GORDOS 831A-1S
Ko allt 14-10021-0A [ RLY REED FORM A 5V 5000HMDIP 0| GORDOS 831A-15
K s e ad 14-10021-0A | RLY REED FORM A 5V 5000HMDIP 0] GORDOS 831A=1S
Leswl 03-10064=1A | CRF 10UH INDUCTOR 50423
Psswl 31-10241-0A | CON MIN 16 PIN FEM.0.1'CEN 0
Qssml 10-10127=0A | TRQ 2N2222A NPN 1 40 MTO-180 | 40713 MOT .500 300M 100
Q...2 10-10090-0A | TRQ 2N2907A PNP 1 60 MTO-18 4713 MOT .400 200M 75
Rewsl 09-10146-0A | RVF 25.0 K 500.0Mw TRIMPOT 73138 HELIPOT 72PM
Rowe2 [12-12500-0A | RFF 100.0 K 250.0MW F+= 1% 16299] CGW RN55D 1003 F
R: «u3 12-12232-0A | RFF 215.0 250 MW F+-1% 16299 CGW RN55D 2150 F
R s wilh 09-10004-0A | RVF 100.0 0.5 WM 73138 HEL TYP 72PM
Riwwb 12-12266-0A | RFF 487.0 250 Mw F+-1% 16299 CGW RN55D 4870 F
R...b 12-09839-0A | RFC 5.1 250.0MW J+= 5% 75042 IRC TYP
Rooww? 12-12232-0A | RFF 215.0 250 MW F+-1% 16299 CGW RN55D 2150 F
Rywnd 12-09839-0A | RFC 5.1 250,.0MW J+= 5% 75042 IRC TYP
R o w9 13-10098~1A | RNF 6126M 500HM MATCH SET 50423
R..10 13-10098-1A | RNF 6126M 500HM MATCH SET 50423
Rywsdll 13-10098=1A | RNF 6126M 500HM MATCH SET 50423
R 12 13-10098~1A | RNF 6126M 500HM MATCH SET 50423
R..13 13-10098-1A | RNF 6126M 500HM MATCH SET 50423
R..14 12-12368-0A | RFF 5.11K 250.0MW F+= 1% 16299) CGW RN55D 5111 F
R..16 13-10098-1A | RNF 6126M 500HM MATCH SET 50423
R..17 13-10098-1A | RNF 6126M 500HM MATCH SET 50423
R..18 12-12432-0A | RFF  21.5 K 250.0MW F+=- 1% 16299] CGW RN55D 2152 F
R..20 12-12364=0A | RFF 4L .64K 250.0MW F+- 1% 16299 CGW RN55D 464l F
Riy o2 8 12-12200-0A | RFF 100.0 250.0MW F+= 1% 16299| CGW RN55D 1000 F
U ¢ wl 24-10303-0A |OP=-07EY OP=-AMP 14PINDIP 0| PMI OP=07EY
Usi2 24-10300-1A | ICP 6126M PROM 61M1' PROG 50423
U...3 24-10232=-0A | ICP QUAD 2KNP NAND 0.C. 1295 TI SN 7403N O/E

50N OUTPUT AMPLIFIER

ASSEMBLY 89109651A

5 |
=

uze

e

R6
R8

RS

| ]
| AR
—
hY)

R!
0V
CAL
UMZESRO
v FFSET
R4 E— (7
——— EE— R3
— i3 Ty
N
/ \ I
L 3
g ~ _ 7uIg
- |C7CR3 ' CSCRI
qu e_KI
=3 CC8:R4 = C9
— s —



RO\ C‘?
AL : : ; it
o] ~ s L
g
/’;E 0.1 '
R8 ¢ R9 RIB R19 - R23
NOTES: 121 S121 681 681 o 1215
I. ALL CAPACITANCE VALUES ARE IN ) Q4
MICROFARADS, AND ALL RESISTANCE 2NA403
VALUES ARE'IN OHMS, UNLESS NOTED 17
OTHERWISE.
2.—> DENOTES CONTACT OF AligPl. ‘
3. ALL RESISTOR VALUES SHOWN ARE Qa4
FOR 1°/% RESISTORS, UNLESS NOTED MM40449 +1vV
OTHERWISE. —\\_OV
1 Y cRr2 FAST
7 MBDI0} _RISE
>t el &2
R54
a2 511
Q3
RrR5 2N5835% 235835
G )
g m e omema m m = Y
: FAST RISE
9,106— & +12V AMPLITUDE |
| R55 RS7 rsa C20
Vi 2e— » ~ {2V loon 51\ 121 2-8pF
| ) 4 5 N4
|-8,15 ¢— > GND A l t |
, ~12N -2V C21S R59 ov
f 0.1 ¢ 51\ R60 ¢cR3 M//F
Plie 0 MmBbot 'V wen
a6 FAST
412V ¥ Q\?
BFY-2 BFY-90 S R72 RISE
3.1 ¢9
R2 R21 ¢ R22 Ré| ( %
118 50 ¢ 511 R37 ¢R38 )2 VA i i
) 121 12\ cpic RbG A l
VY o
4 »———LC2 <1 P%u RG8 R J_
R : U3 .4 > R6 N0
w T C24
“"\3 1 SuM oy [7—')’—*’ 3\;0 ’37%5 e S g
13,4 § +
- i _)'._—l_ X2 5__2._(‘\;3 (F.€) 2| : .
10pF c3 : ns 3 Re4 L. 23 o]} c25
FRoM Sl \ 2|5“)7 RG3$
Talemy O )— IOpF 215§ SLMKT 0.1 0.1
2NS. OUTPUT Ql
2N5836
To AS-3V O < é s
SHIELD 1
77
-2V

Figure 6-17. A116 6126M 1 GHz Multiplier and Fast Rise

6-35



PARTS LIST, A116 FAST RISE OUTPUT - TIME PARTS LIST, A116 FAST RISE OUTPUT - TIME - Continued

SCHEMATIC | BALLANTINE MFR - SCHEMATIC| BALLANTINE MFR
REF PART NO. REECRIPRIEN CODE MFR PART NUMBER Lo sl DESCRIPTION L MFR PART NUMBER
Bassl 07-10488=0A | CMD 10.0PF 300.0 Vu 84171 ARCO TYPE DM=15-8C10uUN1 R..22 12-12168-0A |RFF 51.1  250.0MW F+= 1% 16299 C6wW RN55D 51R1 F
C...2 07-02592=0A |CCD  1.ONF  1.0KVK+=10% 84171| ARCO TYPE CCD=102 R..23 12-12232-0A [RFF 215.0 250 Mw F+=1% 16299/ CGW RN55D 2150 F
¢ .3 07-10081-0A |CCD  3.3PF 500. V 90201| RMC TYPE GG R..24 12-12208-0A |RFF 121.0 250.0MW F+= 1% 16299| CGW RN55D 1210 F
C...4 |07-10112-0A | CCC 100.0NF 50.0 V CHIP 71590 CENTRLB WOOS5FH104M Rea25  [2-12168-UA |RFF 51.1 Z250.0MW Fy= 1%  |16299] CoW RNSSD S1RA P
c...5 07-10081=0A | cCD 3.3PF 500. V 90201 RMC TYPE GG R..26 12-12208=0A |RFF 121.0 250.0MW F+= 1% 16299| CGW RN55D 1210 F
c...8 07=-02592=0A | CCD 1.0NF 1.0KVK+=10% 84171 ARCO TYPE ccD-102 R..27 12<12100=0A |RFF 10.0 250.0MW F+= 1% 16299| CGW RN55D 10RO F
Cius +9 07-10152=0A | CCD 5.6PF 500.0 V NPO 10% 72982 ERIE 861 NPC 5.6PF 10%500 :"gg :g:ig:gg:gﬁ §§: ;2'2 §§3'gﬂ: $+' i: }2533 22: 2:2;3 ;22° E
€. +10 07-10112-0A | CCC 100.0NF 50.0 vV CHIP 71590 CENTRLB WOOSFH104M < il LA L A e F+-l% A il 1"‘?
c..11 07=02592=0A |CCD  1.ONF ~ 1.0KVK+=10% 84171| ARCO TYPE CCD=102 R 32 12-12308=0A |REF e s FI:I% 16233 gg: RN;go 1;11 ;
Cs 33 07-10112-0A | CCC 100.0NF 50.0 V CHIP 71590/ CENTRLB WOOSFH104M T w3 i) el Bie  RREnE B M beels e ol PR YeTT ¢
C..13 07-10112=-0A | CCC 100.0NF 50.0 V CHIP 71590/ CENTRLB WOOS5FH104M & 3n itaonia: Iore 5 %l o7 B F* - ; W
C..l4 07=-10112-0A | CCC 100.0NF 50.0 V CHIP 71590/ CENTRLB WOOS5FH104M R. .35 12:12100:0A A K 220 OM: F+- o iegg9 SGN 2:553 :gé; F
C..15 07-10112=0A | CCC 180.0NF 50.0 V CHIP 71590/ CENTRLB WOOS5FH104M e 513 S0t . . . += 9| C6W RN55 F
C..16 07-10112=-0A | CCC 100.0NF 50.0 V CHIP 71590| CENTRLB WOOSFH104M -3 12-12132=0A [RFF 21.5  250.0MW F+= 1% 16299/ CGW RN55D 21R5 F
Cexl? 07-10112<0A | CCC 100.0NF 50.0 V CHIP 71590 CENTRLB WOOSFH104M R..37 12-12208=0A |RFF 121.0 250.0MW F+= 1% 16299|CGW RN55D 1210 F
c..18 07-10112-0A [ CCC 100.0NF 50.0 V CHIP 71590| CENTRLB WOOSFH104M R..38 12-12208<0A |RFF 121.0 250.0MW F+= 1% 16299| CGW RN55D 1210 F
c..19 07-02449-0A | CVC 2.0=8PF 350.0 V 72982 ERIE NPO STYLE 538=011 R..39 12-12100-0A [RFF 10.0  250.0MW F+= 1% 16299 CGW RN55D 10RO F
C..20 07-02449=0A | CVC 2.0~8PF 350.0 V 72982| ERIE NPO STYLE 538=011 R..40 12-12328-0A [RFF  1.96K 250.0Mw F+= 1% 16299/ CGW RN55D 1961 F
c..21 07-10112-0A [ CCC 100.0NF 50.0 V CHIP 71590| CENTRLB WOOS5FH104M R..%1 12-12268-0A |RFF 511.0 250 Mw F+-1% 16299/ CGW RN550 5110 F
C..22 07-10112=-0A | CCC 100.0NF 50.0 V CHIP 71590 CENTRLB WOOS5FH104M R..42 12-12328=0A |RFF  1.96K 250.0Mw F+- 1% 16299|CGW RN55D 1961 F
c..23 07-10112-0A | CCC 100.0NF 50.0 V CHIP 71590| CENTRLB WOOSFH104M R..43 12-12168-0A |RFF 51.1  250.0Mw F+= 1% 16299/ CGW RN55D 51R1 F
C..24 07-10112-0A [ CCC 100.0NF 50.0 V CHIP 71590/ CENTRLB WOOS5FH104M R..bb 12-12388-0A |RFF  8.25K 250.0MW F+- 1% 16299/ CGW RNS5D 8251 F
C..25 07-10112-0A | CCC 100.0NF 50.0 V CHIP 71590 CENTRLB WOOS5FH104M R..45 12-09839=0A [RFC 5.1  250.0MW J+= 5% 75042| IRC TYP
CR..1 05-10049-0A | DGP IN414S 100 10M 1295/ TI SI D035 & 5 JAN - R..46 12-12100=-0A |RFF 10.0 250.0MW F4+= 1% 16299| CGW RN55D 10RO F
CR..2 05-10127=-0A | DHF MBD101 4V SCHOTTKY 4713 MOT R..47 12-12168=-0A |RFF 51.1 250.0MW F+= 1% 16299/ CGW RNSS5D SIR1 F
CR..3 05-=10127-0A | DHF MBD101 4V SCHOTTKY 4713 moT R,.48 12-12468<0A |RFF 51.1 K 250.0MW F+= 1% 16299| CGW RNSSD 5112 F
Lss oL 03-10068=0A | CRF 1.5UH MIN. +=10% 71895 DELEVAN 1025=24 0/C R..50 12=12268<0A |RFF 511.0 250 MW F+=1% 16299| C6wW RN550 5110 F
P.. .1 31-10241-0A | CON MIN 16 PIN FEM.0.1"CEN 0 R..52 12-12100=0A |RFF 10.0  250.0MW F+= 1% 16299/ CGW RN55D LORO F
Q...1 10-10155=0A | TRQ 2N5836 NPN 1 10V S TO46 4713 MOT R..53 12=12268-0A |RFF 511.0 250 MW F+=1% 16299 CGW RN550 5110 F
Qs o2 10-10158-0A | TRQ 2N5835 NPN 1 15V S TO72 4713 MOT R..54 12=-12168=0A |RFF 51.1 250.0MW F+= 1% 16299| CGW RN55D 51R1 F
Qu:s o3 10-10158-0A | TRQ 2N5835 NPN 1 15V S TO72 4713 MOT R..55 12=-12200-0A |RFF 100.0 250.0MW F+= 1% 16299 CGW RN55D 1000 F
Qoo b 10-10156=-0A | TRQ MM4O49 PNP 1 10V S TO72 4713 MmoT R..56 12-12388=0A |RFF 8.25K 250.0MW F+= 1% 16299| CGW RN55D 8251 F
Q...7 10-10156=0A | TRQ MM4049 PNP 1 10V S TO72 4713 MOT R..57 12-12268=0A |RFF 511.0 250 MW F+=1% 16299|(CGW RN550 5110 F
Q...8 10-10158=0A | TRQ 2N5835 NPN 1 15V S TQ72 4713 moT R..58 12-12208=0A |RFF 121.0 250.0MW F+-= 1% 16299|CGW RN55D 1210 F
Q...9 10-10158-0A | TRQ 2N5835 NPN 1 15V S TO72 4713 MOT R..59 12-12168-0A |RFF 51.1 250.0MW F+= 1% 16299|CGW RN55D 51R1 F
Q..10 10-10156=0A | TRQ MM4O49 PNP 1 10V S TO72 4713 MOT R..60 12-12100=-0A [RFF 10.0 250.0MW F+= 1% 16299|CGW RN55D 10RO F
Q..11 10-10156=0A | TRQ MM4O049 PNP 1 10V S TO072 4713 MOT R..61 12-09839=-0A |RFC 5.1 250.0MW J+= 5% 75042| IRC TYP
T 10-10154=0A | TRQ 2N44%01 NPN 1 40V S T092 4713 MOT R..62 12-12168=0A |RFF 51.1 250.0MW F+= 1% 16299|CGW RN55D 51R1 F
Q..13 10-10156-0A | TRQ MM4049 PNP 1 10V S TO72 4713 MOT R..63 12=12232=0A |RFF 215.0 250 MW F+=1% 16299|CGW RNS5D 2150 F
Q..14 10=10080-0A | TRQ 2N4403 PNP 4713 MOTOROLA R..6hL 12=12328-0A |RFF 1.96K 250.0MW F+= 1% 16299|(CGW RN55D 1961 F
2 “pome e anredna e (U s vl A RS N S
. - e - - F . .OMW F4= GW D F
8::{3 }3-{3{2;-22 1:8 §§$§3 :;: i :;z § lg;ﬁ 8 222 :;E: R..67 12-12328=0A |RFF  1.96K 250.0MW F+= 1% 16299|C6w RN550 1961 F
Q..18 10-10154=0A | TRQ 2N4401 NPN 1 40V S T092 4713 moT R..68 12=-12100=0A |RFF 10.0 250.0MW F+= 1% 16299|CGW RN55D 10RO F
R...1 12-12404=0A | RFF 11.0 K 250.0MW F+= 1% 16299 CGW RN55D 1102 F R..69 12-12168-0A |RFF 51.1  250.0MW F+- 1% 16299 CGW RN55D S51R1 F
R...2 12-12224=0A |RFF 178.0 250 MW F+=1% 16299| CGW RNSSD 1780 F R..70 12-12268=0A [RFF 511.0 250 MW F+=1% 16299|CGW RN550 5110 F
R s} 12-12164=0A |RFF 46.4 250.0MW F+= 1% 16299| CGW RN55D 46R4 F R--;; 12-1211’2%-31\ RFF 21;.(1! gso MW F+-1;515 igggg CGW Rngo :isg F
. - N K s 12- -0A |RFF 51.1 50.0MW F4= CGW RN55D 51R1 F
2:::: ii-ii;g:-gﬁ EEE 5:§:: §§3'°:3 iI_I;% {2233 22: ::;22 2??: ﬁ T 24-10156=0A |ICP LM741CN OP.AMP 12040|NATL.SEMI LM741CN
R...6 12=12340=0A | RFF 2.61K 250.0MW F+= 1% 16299 CGW RN55D 2611 F U...3 24-10212-0A |ICP CA3140E FET OP AM MINDIP |86684|RCA CA3140G6 FET OPAMP MINI(
R...7 12-12168=0A | RFF 51.1 250.0MW F4= 1% 16299 CGW RN55D S1R1 F Xvwul 24-10305=-0A [MOD FREQ DOUBLER 1GHZ O[MINI=CIRCUITS LAB. RK=2
R...8 12-12208-0A [RFF 121.0 250.0MW F+= 1% 16299| CGW RN55D 1210 F
R...9 12-12208=-0A |RFF 121.0 250.0MW F+= 1% 16299 CGW RN550 1210 F
R..17 12-12268-0A |RFF 511.0 250 MW F+=1% 16299 CGW RN550 5110 F
R..18 12-12280-0A |RFF 681.0 250 MW F+-1% 16299 CGw RN55D 6810 F
R..19 12-12280=-0A |RFF 681.0 250 MW F+=1% 16299| CGW RN55D 6810 F
R..20 12-12132-0A |RFF 21.5 250.0MW F+= 1% 16299| CGW RN55D 21R5 F
B .21 12-12168=-0A [RFF S51.1  250.0MW F+= 1% 16299| CGW RN55D S1R1 F
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PARTS LIST, A117 DISPLAY DRIVER

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER

Cunsl 07-10340=-0A |CBM 22,.0NF 400.0 V +=-10% 80031| MEPCO C280MCF/A22K
Cuww + 2 07-10492-0A |CEA 47.0UF 16.0 V 0| CAPAR CRE SERIES 47UF 16V
c...3 07-10492-0A |CEA u47.0UF 16.0 V 0| CAPAR CRE SERIES W7UF 16V
C....% 07-10430-0A [CBM 220.0NF 100.0 VK 80031 |MEPCO C280 MAH/A220K
C.v.5 07-10339=0A |CBM 100.0NF 100.0 V +=10% 80031 |[MEPCO C280MCH/A100K
C.:s.:b 07-10339-0A (CBM 100.0NF 100.0 V +=10% 80031 [MEPCO C280MCH/AL100K

Cig oo o 07-10083=-0A |CET 1.5UF 35.0 V 56289 |SPRAGUE 1960155X0035A3
Cowv .8 D7-10083-0A |CET 1.5UF 35.0 V 56289 |SPRAGUE 1960155X0035A3
CR..1 05-10049-0A [DGP IN4148 100 10M 1295(T1 SI D035 & 5 JAN
CR..2 05-10049=0A [DGP IN414S8 100 10M 1295(TI SI D035 4 5 JAN
| Q.. .1 £0-10080-0A |[TRQ 2N4403 PNP 4713 |MOTOROLA

R...1 12-12268=0A |RFF 511.0 250 Mw F+=1% 16299|CGW RN550 5110 F

R...2 12-12368=-0A |RFF 5.11K 250.0MW F+= 1% 16299 |CGW RN55D 5111 F

R...3 12-12268=0A |RFF 531.0 250 MW F+=1% 16299|CGW RN550 5110 F
Reeeod 109-10092=-0A |[RVF 50.0 K 500.0Mw KVERT MT [73138| HELIPOT 72Xw 50K

Re..b 12-12442=-0A [RFF 27.4 K 250.0MW F+= 1% 16299| CGW RNS55D 2742 F

R...7 12=-12546=-0A |[RFF 301.0 K 250.0MW F+= 1% 16299| CGW RN55D 3013 F

R...8 12-12300-0A |RFF 1.0 K 250 Mw F+=1% 16299| CGW RN55D 1001 F

Rins9 12-12136=-0A |RFF 23.7 250.0MW F+= 1% 16299 CGW RN55D 23R7 F

R..11 12-12368=0A |[RFF 5.11K 250.0MW F+= 1% 16299| CGW RN55D 5111 F

R..12 12-12200-0A |[RFF 100.0 250.0MW F+= 1% 16299| CGW RNS5D 1000 F

R..13 12-12368=0A |RFF 5.11K 250.0MW F+= 1% 16299| CGW RN55D 5111 F

R. .14 12-12267=0A |RFF 499.0 250.0MW F+= 1% 16299| CGW RN55D 4990 F

R..15 12-12152=-0A |RFF 34.8 250.0MW F+= 1% 16299| CGW RN55D 34R8 F

R..16 12-12572-0A [RFF 562.0 K 500.0MW F+= 1% 16299| CGW RN6OD 5623 F

RN..1 13-10046=-0A |[RNF 47.0 14 PIN DIP 7 RES. 80053| BECKMAN 899=3=R47
U.ownl 24-10249-0A | ICP 74C90L HEX INV TT2 BUFFE |12040| NATIONAL MM74CY01N
U..w2 24-10153=0A | ICP UA7805 5V REG. 7263| FCH UGH7805393

U.su3 24-10304=0A [ ICP MC1l4u433P 3 1/2 DGT A/D 0| MOT CMOS LSI

U...4 24-10188=0A | ICP 9667 7 DARLINGTON DRIVE 7263| FAIRCHILD 9667PC

Uiauh 24=10186-0A | ICP 74CH48 7 SEGMENT DRIVE 0| NATIONAL MM74048N
U...b6 24=10313=-0A | ICP MCLl4O3U V REF 0| MOTOROLA 1403U

PARTS LIST, A24 DPM DISPLAY
SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER

R.400 |12=-12200-0A |RFF 100.0 250.0MW F+= 1% 16299| CGW RN55D 1000 F

R.401 12-12200-0A |RFF 100.0 250.0MW F+= 1% 16299| CGW RN55D 1000 F

R.402 12-12200-0A |RFF 100.0 250.0MW F+- 1% 16299| CGw RN55D 1000 F

3172 DPM 89-10967-1A
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A102 REAR PANEL
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NOTE

ALL CAPACITANCE VALUES ARE
UNLESS NOTED OTHERWISE.

IN MICROFARADS,
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Figure 6-19. A126-1 6126M Interconnect, Volts
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PARTS LIST, A126 INTERCONNECT - VOLTS

SCHEMATIC | BALLANTINE MFR

el PRTET M. DESCRIPTION 14 MFR PART NUMBER
N | 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...2 07-10562=0A |[CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...3 07-10562-0A [CCR 0.1 UF 50V .3 SPACE 0| AvVX CERAMICS MDOl5E104ZAA
C...5 07-10562=0A [CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
C...6 07-10562-0A |[CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
o nsl 07-20094=0A |cCCD JAUF 25,0 v +=20% 91418|M25=1
P 07-10422=0A |[CEA1000.0UF 25.0 vV =10+50% 80031|MEPCO ET102X025A03
£atul 07-10422=-0A [CEA1000.0UF 25.0 V =10+50% 80031|MEPCO ET102X025A03
C...9 07-10083-0A [CET 1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
c..10 07-10083-0A |CET 1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
c..11 07-10083-0A |CET L1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
C..12 07-10083-0A |CET 1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
Bl 07-10083=0A |CET 1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
C..14 07-10083-0A |CET 1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
C..15 07-10083=-0A |CET 1.5UF 35.0 V 56289 SPRAGUE 1960155X0035A3
C..16 07-10083=0A |CET 1.5UF 35.0 V 56289 SPRAGUE 1960155X0035A3
€12 07-10422-0A |CEA1000.0UF 25.0 V =10+50% 80031| MEPCO ET102X025A03
C..18 07-10422-0A |CEAL000.0UF 25.0 V =-10+50% 80031|MEPCO ET102X025A03
c..19 07-10252<0A |CEA 330.0UF 63.0 V =10450% [73445| AMPEREC ET331X063AD3
C..20 07-10083-0A |CET L.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
c..21 07-10083=0A |CET 1.5UF 35.0 V 56289| SPRAGUE 1960155X0035A3
c..22 07-10252-0A |CEA 330.0UF 63.0 V =10+50% |73445| AMPEREC ET331X063AD3
C..23 07-10252-0A |[CEA 330.0UF 63.0 V =10+50% |73445| AMPEREC ET331X063AD3
C..24 07-10263-0A [CEA  3.5MF 25.0 V =10+100 |73445|MEPCO 23C25T5352
C..25 07-10440-0A |[CEAL1000.0UF 16.0 V 0| CAPAR CRE 1000UF/16V
CR..1 05-10027-0A |DRP IN4999 200 3A 4713 MOT SI
CR..2 05-10027-0A [DRP IN4999 200 3A 4713| MOT SI
CR..3 05-10006-0A |DGP WOuM 4000 1.5A 4713| GIC
CR..4 05-10006=0A [DGP WO4M 4000 1.5A 4713|GIC
CR..5 05-10006-0A |DGP WOuM 4000 1.5A 4713|GIC
CR..6 05-10027-0A |DRP 1N4999 200 3A 4713| MOT SI
CR..7 05-10027-0A |DRP 1N4999 200 3A 4713| MOT SI
dis ol 31-10162=0A |CON 22 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-22221-110
dhes 52 31-10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521=110
e o3 31-10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
Jo. .k 31-10163=-0A |CON 15 PIN CARD EDGE PC TYPE | 2260 AMPHENOL 225-21521-110
Jo..5 31-10163=0A |CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J...6 31-10163=0A [CON 15 PIN CARD EDGE PC TYPE | 2260 AMPHENOL 225-21521-110
Jouo? 31-10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..10 31-10213-0A |CON SLIM LINE 26 PIN MALE 0| BERG SLIM % 65692=014
J.100 31-10242~0A |CON MIN 16 PIN MALE 0.1“CEN [29587| AMP 872278
Lol 03-10053=0A |CIL 1.0 MH INDUCTOR 71895/ DELAVAN #3500=32
L...2 03-10006-0A |CRF 12UH MOLDED +=- 10% 76493 MILLER #9230-46
LaasB 03-10006-0A |CRF 12UH MOLDED += 10% 76493| MILLER #9230-46
L...b 03-10006=-0A |CRF 12UH MOLDED += 10% 76493 MILLER #9230-46
L...5 03-10006-0A |CRF 12UH MOLDED += 10% 76493 MILLER #9230-46
L...6 03-10006-0A |CRF 12UH MOLDED +- 10% 76493| MILLER #9230-46
R...1 12-12164-0A |RFF 46.4  250.0MW F+= 1% 16299 CGW RN55D 46R4 F
R...2 12-12228-0A |RFF 196.0 250 MW F+-1% 16299 CGW RN55D 1960 F
R...3 12-12228-0A |RFF 196.0 250 MW F+=-1% 16299 CGW RNS5D 1960 F
R...h4 12-12228=0A [RFF 196.0 250 MW F+=1% 16299| CGW RN55D 1960 F
R...5 12-12228=0A |RFF 196.0 250 MW F+=1% 16299 CGW RN55D 1960 F
R...6 12-12400=0A [RFF 10.0 K 250.0MW F+= 1% 16299 CGW RNS5D 1002 F
R...7 12-12144-0A |RFF 28.7  250.0MW F+= 1% 16299 CGW RN55D 28R7 F
S, el 25-10131=1A | SWC 6125B FUNCTION=VOLTS 50423
S.n.2 25-10132-1A | SWC 61258 MULTIPLIER=VOLTS 50423
U...1 24-10153-0A | ICP UA7805 5V REG. 7263| FCH UGH7805393
U...2 24-10228=-0A | ICP 7915 15V NEG REG T0=-220 4713| MOT MC7915CP O/E -
U...3 24=10052=-0A | ICP LM340T=15 15 VOLT REG 27014 NATL SEMI LM30T=15 OR EQV
U...b 24=10258=0A | ICP 7912 =12V REG 1 AMP 12040| NAT LM7912 OR EQUAL
U...S 24-10147-0A | ICP MC7812CP 12V 1AM REG 4713| MOT MC78126
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Figure 6-20. A126-2 6126M Interconnect, Volts
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NOTES:

l. ALL CAPACITANCE VALUES ARE IN MICROFARADS
AND ALL RESISTANCE VALUES ARE IN DHMS,
UNLESS OTHERWISE NOTED.

2.—> DENOTES CONTACT OF Al27 PI.

3. ALL RESISTOR VALUES ARE FOR | °/4 RES\STORS,
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Figure 6-21. A127 6126M High Amplitude Pulse Generator
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PARTS LIST, A127 HIGH AMPLITUDE PULSE GENERATOR - TIME

SCHEMATIC | BALLANTINE MFR
BEF BART N, DESCRIPTION SODE MFR PART NUMBER
c.100 07-02592=-0A |CCD 1.0NF 1.0KVK+=10% 84171|ARCO TYPE CCD=102
c.101 07-10562=-0A [CCR 0.1 UF 50V .3 SPACE 0| AvX CERAMICS MDO15E104ZAA
€.102 07-10562=0A |CCR 0.1 UF 50V .3 SPACE 0| AVvX CERAMICS MDO15E104ZAA
C.103 07-10053=0A |CET 10.0UF 35.0V M 56289| SPRAGUE 1960106X0035A3
c.104 07-10366=0A |CMD 39.0PF 500.0 VF 5301 | SANGAMO CMOSED390F03
c.106 07-10562=-0A |[CCR 0.1 UF 50V .3 SPACE 0| AVX CERAMICS MDO15E104ZAA
c.107 07-09588-0A [CCD 30 NF 100 V M  20% 56289|SPG TYP TG=530
CR100 05-10049=-0A |DGP IN4148 100 10M 1295|TI SI D035 4 5 JUAN
CR104 05=10035-0A |DZG 1N 758A 10 20M .4 4713|MOT SI
CR10S 05-10049-0A [DGP IN4148 100 10M 1295(T1 SI D035 4 5 JAN
CR106 05-10025-0A [DGP IN 281 75 1A.08 15238|1TT GE DO7
Q.100 10-09473=0A |TRQ 2N3906 PNP 1 40 PTO0=92 4713|MOT 1 200M 60
Q.101 10-10043-0A |TRQ 2N3904 NPN 1 40 PT0-=92 4713(MOT 1 300M 40
Q.102 10=-1¢ 42-0A |TRQ 2N5401 PNP 1 160 TO=920 4713 MOTOROLA
Q.103 10-10142=0A [TRQ 2NS5401 PNP 1 160 T0-920 4713|MOTOROLA
Q.1l04 10-10001-0A [TRQ 2N2369 NPN 1.15 MTO-18 4713|MOT 1.2 500M 20
Q.105 10-10160-0A |TRQ 2N4404 PNP 1 80V S TO=5 4713|MOT
Q.107 10-09473<0A [TRQ 2N3906 PNP 1 40 PTO=92 4713|MOT 1 200M 60
Q.108 10-10159-0A |TRQ 2N3866ANPN 1 55V S TO=5 47313 MOT
R.100 12-12200-0A [RFF 100.0 250.0MW F+= 1% 16299|CGW RN55D 1000 F
R.100 24-10212=-0A |ICP CA3140E FET OP AM MINDIP |86684|RCA CA3140G FET OPAMP MINIQ
R.101 12-12456=0A |RFF 38.3 K 250.0MW F+= 1% 16299|CGW RN55D 3832 F
R.102 12-12332<0A |RFF °"2.15K 250.0MW F+= 1% 16299|CGW RN55D 2151 F
R.103 12-12300=0A |RFF 1.0 K 250 MW F+=1% 16299|CGW RN55D 1001 F
R.104 12-12356=0A |RFF 3.83K 250.0MW F+= 1% 16299|C6w RNS5D 3831 F
R.105 12-12300-0A |RFF 1.0 K 250 MW F+=1% 16299 CGw RNS5D 1001 F
R.106 12-12164=0A |RFF 46.4 250.0MW F+= 1% 16299|C6w RNS5D 46R4 F
R.107 12-01073-0A |RFC 33.0 500.0MW J+= 5% 1121|A-B TYP EB
R.108 12-12332-0A |RFF 2.15K 250.0MW F+= 1% 16299|CGW RN55D 2151 F
R.109 12-12316=0A |RFF 1.47K 250 MW F+=1% 16299|C6GW RN55D 1471 F
R.110 12-12356=0A |RFF 3.83K 250.0MW F+= 1% 16299|CGW RN55D 3831 F
R.111 r09-10008-0A RVF 10.0 K 0.5 W K+=10% 73138|HEL TYP 72PM
R,113 12-12284=0A |RFF 750.0 250 MW F+=1% 16299|CGW RN550D 7500 F
R.115 12=13217=0A |“RFC 6.2K 2.0 W +=5% 0| ALLEN BRADLEY TYPE HB
R.116 12-12188=0A [RFF 82.5 250.0MW F+= 1% 16299(CGW RN55D B2R5 F
R.119 12-12200=0A |[RFF 100.0 250.0MW F+= 1% 16299|CGW RN55D 1000 F
R.120 12-12244=0A |RFF 287.0 250 MW F+=1% 16299|CGW RN55D 2870 F
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PARTS LIST, A128 INTERCONNECT - TIME

SCHEMATIC | BALLANTINE MER
REF CRRTHE. DESCRIPTION o MFR PART NUMBER

C...1 07-09589-0A [CCD 100 NF 12 Vv M  20% 90201 RMC TYP M=12-0.1

0% s 07-10425-0A |CEA4700.0UF 16.0 V =10+50% 50423

Eoxel 07-10254-0A [CET  1.5UF 35.0 VK 56289| SPRAG 196D155X9035UA1 EQV
C...b 07-10254=0A |CET  1.5UF 35.0 VK 56289| SPRAG 196D155X9035JA1 EQV
C...5 07-10568-0A |[CEA 150.0UF 150.0 V +50%=10% |[80031|MEPCO #3050JJ151T150
C...6 07-10420-0A |CEA  8.0PF 350.0 V-10+50% 80031| MEPCO C436AR/P8

C...7 07-10123-0A |CCR 10. NF 500, VM 56289| SPRAGUE 5GAB=510

C...8 07-10422-0A |[CEAl000.0UF 25.0 V =10450% 80031| MEPCO ET102X025A03
C...9 07-09589-0A |CCD 100 NF 12 Vv M  20% 90201| RMC TYP M-12-0.1

c..10 07-09589-0A |CCD 100 NF 12 Vv M  20% 90201 RMC TYP M=12-0.1

€asil 07-09589-0A |CCD 100 NF 12 V M 20% 90201| RMC TYP M=-12-0.1

€.l 07-09589-0A [CCD 100 NF 12 V M  20% 90201| RMC TYP M=12-0.1

C..13 07-09589-0A |CCD 100 NF 12 V M  20% 90201| RMC TYP M=12-0.1

C..l4 07-10254-0A |CET  1.5UF 35.0 VK 56289| SPRAG 196D155X9035JA1 EQV
C..15 07-10254-0A [CET  1.5UF 35.0 VK 56289 SPRAG 196D155X3035UA1 EQV
C..16 07-09589-0A |CCD 100 NF 12 V M  20% 90201| RMC TYP M-12-0.1

Lasl? 07-09589-0A [CCD 100 NF 12 V M  20% 90201| RMC TYP M=12-0.1

c.105 07-10037-0A [CCD 4.7NF 1.0 KV DC 84171| ELMENCO TYPE CCD472
CR, -1 05-08058-0A |[DGP 1N4006 400 1A 15238| ITT SI DO46

CR..2 05-08058-0A |DGP 1N4006 400 1A 15238 ITT SI DO46

CR..6 05-08058-0A |DGP 1N4006 400 1A 15238/ ITT SI DO46

CR 47 05-08058-0A |DGP IN4DO6 400 1A 15238| ITT SI DO46

CR101 05-10049-0A [DGP 1N4148 100 10M 1295/ TI SI D035 4 5 UAN
CR102 05-10127-0A |DHF MBD101 4V SCHOTTKY 4713| MOT

CR103 05-10049-0A [DGP 1N4148 100 10M 1295/ TI SI D035 & 5 JAN
CR107 05-10127-0A |DHF MBD101 4V SCHOTTKY 4713| MOT ,

J..10 31-10161-0A |CON 25 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-22521-110
J..11 31-10163-0A |CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..12 31-10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..13 31-10163-0A |CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..14 31-10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
Jau18 31-10163-0A |CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..16 31-10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..17 31-10163=0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
J..18 31=10163-0A [CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521=110
J..21 79-10052-0A |CBL FLEX STRIP 10 LINES 2IN [15912|ANSLEY FST =22A-10
J.127 31-10163-0A |CON 15 PIN CARD EDGE PC TYPE | 2260| AMPHENOL 225-21521-110
Q...1 10-10011-0A |TRQ 2N5831 NPN 1 140 PT0-9 | 7263|FCH 1 100M 80

Q...2 10-10142-0A |TRQ 2N5401 PNP 1 160 T0-920 4713| MOTOROLA

Govod 10-10142-0A |TRQ 2N5401 PNP 1 160 T0=920 4713| MOTOROLA

Q...5 10-09478-0A |TRQ MJE340 NPN 1 300 P 4713|MOT 20.8 30

Q...6 10-10161-0A |TRQ VN8BAF VMOS5 1 80V S T020 0[ SILICONIX

R...1 12-12200-0A [RFF 100.0  250.0MW F+= 1% 16299| CGWw RN550 1000 F

R...2 12-01026=0A |RFC 100.0 K 500.0MW J+= 5% 1121 A-B TYP EB

R...3 12-12272=0A |RFF 562.0 250 Mw F+=1% 16299| CGW RN55D 5620 F

R...b 12-12392=0A |RFF  9.09K 250.0MW F+= 1% 16299| CGW RN55D 9091 F

R...5 12-12412=0A |RFF 13.3 K 250.0MW F+= 1% 16299/ CGW RN55D 1332 F

R...6 12-12308-0A |RFF  1.21K 250 MW F+=1% 16299/ CGW RN550 1211 F

R...7 12-12476=-0A |RFF 61.9 K 250.0MW F+= 1% 16299/ CGW RN55D 6192 F

R...8 12-12300-0A [RFF 1.0 K 250 MW F+=1% 16299| C6W RN55D 1001 F

R...9 12-12484=0A [RFF 75.0 K 250.0MwW F+= 1% 16299| CGW RN55D 7502 F

R..10 12-12936=0A [RFC 2.7  500.0MW J+= 5% 1121| AB=EB

R..11 12-12228-0A [RFF 196.0 250 MW F+=1% 16299/ CGW RNS5D 1960 F

R.114 12-13211-0A [RFW 600.0 10.0W NI 0| RCD 175x-00-600-1%
| R.117 12-01073~0A [RFC 33.0  500.0MW J+= 5% 1121|A=8 TYP EB

R.118 12-12200-0A [RFF 100.0  250.0Mw F+= 1% 16299/ C6w RN55D 1000 F

S...1 25-10130-1A |SWC 6125B MULTIPLIER=TIME 50423

...2 25-10134=1A |SWC 6125C DEVIATION 10% 50423

S...3 25-10129-1A |SWC 61258 TRIG.PERIOD=TIME 50423

S...4 25-10062-0A |SWC SLIDE PC RT ANGLE DPDT 78488|SS=70=5PN785040

TR | 24=-10153=0A [ICP UA7805 5V REG. 7263|FCH UGH7805393
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AlIO| DS-I
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Lo
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D >——+J13-10
E>———»Jl0-P
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NOTE : ALL CAPACITANCE VALUES
ARE IN MICROFARADS, UNLESS
NOTED OTHERWISE.
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Figure 6-23. A128-2 6126M Interconnect, Time
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SECTION 7
ACCESSORIES

7-1. GENERAL

7-2. This section contains information regarding
the accessories that are supplied with the 6126M.
Included are specifications and operating in-
structions for the Model 10800C High Voltage
Probe and the Model 61252A Tunnel Diode Pulser.

7-3. DC HIGH VOLTAGE PROBE
MODEL 10800C

7-4. General. The Ballantine Model 108C0C Dc
High Voltage Probe, shown in Figure 7-1, is used
to provide capability to +40,000 volts. The probe
has a division ratio of 1000:1 and features a +5%
adjustment range for precise calibration at any
voltage input.

7-5. SPECIFICATIONS

Voltage Range: + 1 kV to + 40 kV
Input Resistance: 1000 megohms
Division Ratio: 1000:1
*Accuracy: + 4% @ 1 kV

+ 3% @ 10 kV

+ 2% @ 20 kV

+ 1% @ 25 kv

+ 2% @ 30 KV

+ 4% @ 40 kv
Maximum Input: + 40 kV peak

*Total Accuracy of DMM and Probe
(From O to 80% Relative Humidity.)

WARNING

BEFORE CONNECTING THE HV PROBE,
CONNECT THE GROUND-LEAD CLIP OF
THE PROBE SECURELY TO THE GROUND
(LO) OF THE CIRCUIT UNDER TEST.
FAILURE TO OBSERVE THIS PRECAU-
TION WILL APPLY FULL HIGH VOLTAGE
TO THE INSTRUMENT WHICH MAY CAUSE
SHOCK AND INSTRUMENT DAMAGE. THE
GROUND-LEAD VOLTAGE MUST NOT EX-
CEED + 1200 VOLTS PEAK TO THE
POWERLINE EARTH GROUND. HANDLE THE
PROBE ONLY AT ITS BLACK HANDLE AND
AVOID CONTACT WITH THE FLASH GUARD
AND TIP AREA.

7-6. OPERATING PROCEDURE

a. Turn the 6126M POWER switch to ON and
select the 2 V DC position of the RANGE/FUNCTION

switches on the DM501A, DMM for operation to +2
kV; the 20 V range for operation to +20 kV; or
the 200 V range for operation up to +40 kV.

b. Plug the termination of the 10800C
probe into the VOLTS/S) and LOW connectors of
the instrument, making sure that the red marked
banana plug of the termination mates with the
VOLTS/ §2 connector of the instrument.

c. Connect the ground-lead clip of the
probe to the ground (Low) of the circuit under
test.

d. Connect the probe tip to the circuit
under test.

e. Turn the equipment on to apply the
signal and read the instrument display.

7-7. CALIBRATION

a. Turn the 6126M POWER switch to ON and
select the 2 V DC position of the RANGE/FUNCTION
svitches.

b. Plug the 10800C probe termination in-
to the VOLTS/{) and LOW connectors of the in-
strument, making sure that the red marked banana
plug of the termination mates with the VOLTS/
connector of the instrument.

c. Remove the four screws from the cover
of the probe termination box and remove the cover
to gain access to the potentiometer, Rl1.

d. Connect the ground-lead clip of the
probe to the ground of the Fluke Model 332B Dc
Voltage Standard.

e. Connect the probe tip to the HI out-
put of the Model 332B.

f. Apply +1000.00 Volts.

g. Use an insulated screwdriver and ad-
just R1 for a DMM display of .999 to 1.001.

NOTE

Calibration may be per-
formed at any voltage to
40 kV using other volt-
age standards and DMM
ranges.

h. Replace the cover of the probe term-
ination box and secure it with the four screus.

7-8. Schematic Diagram. A schematic diagram of

the Model 10800C Dc High Voltage Probe is shown
in Figure 7-2.

7-1



TABLE 7-1. PARTS LIST, MODEL 10800C DC HIGH VOLTAGE PROBE

SCHEMATIC| BALLANTINE MFR

REF PART NO. DESCRIPTION i MFR PART NUMBER
R 1 09101640A | RVF 500.0 K 250 MW K CERMET [73138] HELIPOT 72XW VERT MT
R 2 12125950A RFF 976.0 K 500 MW F+-1% 16299 CGW RN60D9763F

_— 85100570A | PROBE BODY AND RESISTOR ASS'Y 50423

-_— 79071410A | CBL 20-1 CONDUCTOR PLASTIC 92194 ALPHA NO. 1706

—_— 79045230A | WIRE, TEST LEAD, BLK 50423

—_— 49044360A | ALLIGATOR CLIP 76545] MUELLER NO. 60

H.V. PROBE
<< \VAVAV, h_______l
A s y
- !

[ i |
©
ﬂ
(9]
XN

i€
€

7-2

Figure 7-1. Model 10800C DC High
Voltage Probe

Figure 7-2. Model 10800C DC High
Voltage Probe, Schematic Diagram




7-9. MODEL 61252A TUNNEL DIODE PULSER

7-10. The Model 61252A Tunnel Diode Pulser,
shown in Figure 7-3, when connected to the VOLTS
OUT connector of the 6126M, provides a clean
fast-rise pulse for checking the transient re-
sponse of oscilloscopes up to 1 GHz bandwidth.

7-11. SPECIFICATIONS

a. Input Signal

Amplitude:
11 mA min.

+ 60 to 100 Volt wave at

50 Hz
Max. Freq.: Approx. 100 kHz
b. Output Signal

Min. Freqg.:

Amplitude: Approx. 250 mV pulses
into 50 £ .

Risetime: < 125 ps

Abberations: < 1% in 1 GHz system
7-12. Refer to Figure 7-4 for a schematic diagram
of the Model 61252A Tunnel Diode (TD) Pulser. See
Table 7-2 for a list of replaceable parts.

7-13. OPERATING PROCEDURE

7-14. Alvays set the TRIGGERED LEVEL control
(R1) to the minimum position that will provide a
fast-rise output. If the control is adjusted
above this minimum triggering position, it will
cause the step to deviate as much as 5% from the
ideal.

7-15. When checking oscilloscopes having a 1
Megohm input impedance, terminate the TD Pulser
into a 50 §2 Feed-thru such as the Ballantine
12630A.

7-16. Connect the Model 61252A Tunnel Diode
Pulser OUTPUT to the oscilloscope, either direct-
ly or through a 50 §2 termination. Connmect the TD
Pulser INPUT to the VOLTS OUT BNC of the 6126M
via a coax cable such as the Ballantine Type
12249D.

7-17. Adjust the VOLTS/DIV and MULTIPLIER
switches to provide an output level between 60
and 100 V. Select a squarewave of 100 Hz, 1 kHz
or 10 kHz using the OUTPUT MODE switch.

Figure 7-3. Tunnel Diode Pulser

Jl TRIG LEVEL
INPUT| CRI

IN3070

250 390

Pl

R4 R5 Re R7 [OUTPUT]

2N3906

CR2 & IN82I
IN3070

NOTES:

1
|
1

I. ALL RESISTANCE VALUES ARE IN OHMS, AND ALL CAPACITANCE
VALUES ARE IN MICROFARADS, UNLESS NOTED OTHERWISE.

2. BLI P/N O5101290A.

Figure 7-4. Tunnel Diode Pulser, Schematic Diagram

7-3



TABLE 7-2. PARTS LIST, 61252A TUNNEL DIODE PULSER

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
C...1 07-10569-0A |CEA 9.0UF 125.0 V +20-10 |56289]| SPRAGUE CL65CP090MP3 OR EQ
CR..1 05-10128-0A |DGP IN3070 175V 100MA 0| FAIRCHILD
CR..2 05-10128-0A |DGP IN3070 175V 100MA 0| FAIRCHILD
CR..3 05-10041-0A |DZG IN 821 6.2 7.5M 4713 MOT SI DO7
CR..4 05-10129-0A |TDU TUNNEL DIODE/PULSER 0| GE TD2638
J...1 31-10228-0A |CON BNC FEM 91836| KINGS KC79-92, POMONA 2451
Q...1 10-09473=-0A |TRQ 2N3906 PNP 1 40 PTO0-92 4713|MOT 1 200M 60
R...1 09-10224=0A |RVC 250.0 500Mw 80294| BOURNS 3862C-122-251A
R...2 12-08041-0A |RFC 390.0 250.0MW J+= 5% 1121|A-B TYP CB
R...3 12-13212-0A |RFC 82.0K 125.0MW +=5% 0| ALLEN BRADLEY TYPE BB
R...b4 12-08016-0A |RFC 1.0 K 250.0MW J+= 5% 1121|A-B TYP CB
R...5 2-08016-0A |RFC 1.0 K 250.0MW J+= 5% 1121|A-B TYP CB
R...6 2-08016=-0A |RFC 1.0 K 250.0MW J+= 5% 1121|A-B TYP CB
R...7 2-13213=0A |RFC 43.0 125.0MW +=5% 0| ALLEN BRADLEY TYPE BB

7-4




B— Ballantine Laboratories, Inc.

ADDENDUM

TO INSTRUCTION MANUAL: MODEL No. 6l26M

Units thru Serial Prefix 021

INSTRUCTION MANUAL

MARKER AMPILITUDE.

Change 1 nanosecond to read 1 nanosecond; 200 millivolts into 50 ohms.

Paragraph 4-47.
Change to read:

The 100 MHz locked signal also operates frequency multiplier circuits
in Al5 and All6. Frequency multiplier drive is disabled when the DEVIATION switch
is in the TIME position. Al5 Q1 cuts off 100 MHz amplifier Al5 Q2 when a high
logic signal on (line T) is applied to the base of Al5 Ql. Frequency doubler
Al5 020 and Al5 Q21 doubles the 100 MHz input to 200 MHz and provides the 5 ns
time marker. Voractor Al5 CRL and associated tuned circuits act as a quintupler
to provide a 500 MHz signal at the output of amplifier Al5 Q3. Al5 R7 provides
adjustment for the operating bias of Al5 Q3. Al5 Cl2 and the tuned stripline
coupled the 500 MHz sinewave to the input of buffer amplifier All6 Q1. This buffer
provides the drive dor doubler All6 X2 and front panel BNC J4 which is the 2 nano-
second time mark OUTPUT. The output of doubler All6 X2 is the 1 GHz OUTPUT at J3
on the front panel.

Page 5-12.
5-44., Change to read:

5 nS (200 MHz) ADJUSTMENT

a) Interconnect the generator and the required test equipment as shown
in Figure 5-10. Connect a sampling oscilloscope, such as the Tektronix 547
with 181 plug-in, to the 5 ns H.F. OUTPUT connector. Set the sampling oscillo-
scope time base to 5 ns/cm. Connect the positive + FAST RISE OUTPUT to the
external trigger input of the sampling oscilloscope thru a 20 dB 50 ohm atten-
vator (Ballantine 12626A). Set the TRIGGER PULSE PERIOD to 100 ns. Set the
oscilloscope to external positive trigger and adjust the sweep triggering for a
stable triggered display.

ref: pecember 1981




Model No. 6126M

b) Set the sampling oscilloscope vertical sensitivity to 20 mv/dm. The
oscilloscope is then calibrated to 200 mV/cm since the input signal from the
generator is reduced by a 20 4B coaxial attenuator. Set DEVIATION to OFF.
Observe a 5 ns (200 MHz) sine wave on the oscilloscope.

&) Adjust Al5 C21 for maximum sine-wave amplitude on the oscilloscope.
This amplitude must exceed 780 mV p-p (3.9 cm on scope). If no tuning or too
little tuning is noted, check Al5 Q20, Al5 021, and Al5 Q2, as well as their
associated components. If more amplitude is required, carefully spread or
compress coil Al5 L1 for best performance.

Od) Sine-wave cycle-to-cycle amplitude modulation should not exceed 10%
at 25°C. If the intermodulation is excessive, replace Al5 Q20 and Al5 Q21 with
transistors whose beta (current gain) is matched within 25%, and carefully
adjust AL5 T2L no more than one-half turn for optimum amplitude flatness of the
5 ns H.F. OUTPUT sine-wave. It may be necessary to check 5 ns (200 MHz) cycle-
to-cycle flatness after the following 2 ns (500 MHz) adjustment since Al5 Cl
(200 MHz trap) may affect the 5 ns output. The cycle-to-cycle amplitude modu-
lation tolerance is for reference only and is not a specification.

e) Again touch up Al5 C21 for maximum peak-to-peak amplitude which
must exceed 780 mV p-p at 25 C.

NOTE

If 0.78 V p-p amplitude is not obtain-
able,. check AL5 Q20 and Al5 Q21 and
associated components. Check Al5 Ll
and Al5 T21 and replace 1f damaged or
misshaped.

Page 5-12. Pagragraph 5-45,
Change to read:

2 ns H.F. OUTPUT Adjust and 1 GHz Check (aAl5 C7, Al5 C9, Al5 Cl1,
Al5 Cl4, Al5 R7)

a) Interconnect the generator and test equipment as shown in
Figure 5-10. Change the sampling oscilloscope time base to 2 ns per divi-
sion and change the cable at the 6126M from the 5 ns H.F. OUTPUT connector
to the 2 ns OUTPUT connector. Observe a stable 500 MHz (2 ns) sine-wave
on the oscilloscope.



Model No. 6126M

NOTE

Do not use the PC card extender when making

2 ns H.F. OUTPUT adjustments. Do not extend

the 50 ohm output cable within the instrument.
Use an insulated alignment tool and allow the
instrument to be fully warmed up before making
adjustment. The 5 ns adjustment must be properly
aligned before starting the 2 ns calibration.

b) Observe that the 2 ns frequency output provides one sine-wave
per division on the scope graticule and that the sine-wave displayed is
at least 0.78 VOLT (3.9 divisions) peak-to-peak.

c) Adjust Al5 c4, Al5 C9, Al5 Cl0, Al5 Cll and Al5 R7 for maximum
signal amplitude.

d) Adjust Al5 C6 and Al5 C7 for good flatness and maximum amplitude.

NOTE

The adjustment of Al5 C4 (100 MHz
filter), Al5 C6 (200 MHz trap),

Al5 C9 (500 MHz Filter A) interact.
Repeat steps ¢ and d as necessary

for best tuning. Also, do not make
any of the capacitor adjustments
randomly or too far removed from the
original settings. The controls
interact and a number of combinations
may produce a 500 MHz (2 ns) output;
however, only one combination produces
maximum amplitude and flatness.

e) If a 0.78 volt amplitude is not achievable, check Al5 03,
Al5 CR1l, and the associated components, including all transformers and
inductors in the 500 MHz guintupler.  Since the 500 MHz output from
Al5 is buffered by buffer All6 Ql, always check this untuned amplifier
on All6 to‘'be certain that it and its associated components is func-
tioning properly. Check that the printed circuit board and components
are clean and free of flux or other contaminants which may lower the Q
of tank circuits and the strip line filter so as to cause a reduction of
the 2 ns output signal amplitude.



Model No, 61l26M

f) Connect the sampling scope to the 1 ns OUTPUT. Remove the X10
attenuator (200 dB pad) from the connecting cable. The cable should be
no longer than 30 cm (one foot) and must be 50 ohm impedance with minimal
losses at 1 GHz (use RG58A/U or equivalent). Set the sampling scope to
50 mV/DIV and to 1 ns/DIV. Observe a 1l GHz sine wave having at least
2.8 divisions (142 mV) of amplitude across the greater peaks. (Note that
the Tek 151 1 GHz sampler is approximately 3 dB down at 1 GHz so that all
indications must be multiplied by 1.41 to read true peak-to-peak amplitude) .
i.e. 1.75 millivolts peak-to-peak displayed is actually the specified
(142 x 1.41) 200 millivolts peak-to-peak). The 1 GHz output is affected
by the drive to buffer All6 Ql) and its output loading. Slight readjust-
ments of Al5 Cll and Al5 Cl4 will optimize the 1 GHz amplitude with only
moderate effect on the amplitude and waveshape of the 2 ns {500 MHz)
output connector when observing the 1 GHz output signal. Further opti-
mization of the 1 GHz output may be achieved by selecting All6 C3 in the
range of 2.2 pF to 12 pF.

CAUTION

Never tamper with the coils on Al5 since these are care-
fully adjusted at the factory. Always use the proper

test equipment and good quality interconnects when attempt-
ing these adjustments.

NOTE

Because of the interaction between
adjustments, the calibration of the
5 ns H.F. OUTPUT (paragraph 5-45)
should be re-verified.

Page 5-10. Paragraph 5-40.
Range to read:

5-40 VOLTS DEVIATION RANGE ADJ.
Al8 R2 and Al8 R251

Change subparagraph d) to read:

If necessary, adjust Al8 R2, the DEV RANGE ADJ control and Al8 R25
the DEV CENTERING ADJ control so that the reading of the DEVIATION meter
indicating >11.00 at both extreme positioning of the VOLTS/DIV deviation
control. The overrange counts on each side should be approximately balanced
after these interacting adjustments are completed.



Model No,

Page 6-2., Table 6-1. Replaceable Assemblies.

Add: Delay line - 89-11046-1A - complete delay line assembly.

Page 6-7. Figure 6-3
A3 Schematic.
Add: C9 from Ul pin 2 to pin 3.
Cl10 from U2 pin 1 to pin 3
Cll from U3 pin 3 to junction of R5 and CR4
Page 6-8.

A3 Parts List.

Add:

6l26M

c9, Cl10, Cl1 0710562-0A CCR 0.1 yF 50V 50423 AVX MDO15E104ZAA

Page 6-15. Figure 6-7.
A7 Schematic.
Effective on units with Serial Prefix above 021.
Delete: K3, C6, C7, CR4, 05
Connect: Q6 to activate new DPDT relay K2.
Change: R10 from 825 to 316 ohms.
Add: R25 in series with R10 VOLTS DEVIATION CENTERING ADJ.
Change: C9 from 0.0033 to 0.0047
Page 6-15. Figure 6-7.
A7 Schematic.
Delete: 0Q9, R19
Page 6-15.
A7 Parts List.

Delete: Q9

REV. 2/82



Page 6-16.

A7 Parts List.

Delete: K2, K3, C6, C7, CR4, Q5, R10, CO.
Add:
K2 14-10023-0A RLY 4PDT 5V 140 ohms 50423
R10 12-12248-0A RFF 316 ohm 1/4wW 1% 16299
R25 09-10094-0A RVF 500 ohm 73138
C9 07-10037-0A CCD 4.7 nF 1kv 84171
Page 6-21. Figure 6~10.
Al2 Schematic.
Change: R17 to read 301 ohms
R18 to read 301 ohms
Page 6-22.
Al2 Schematic.
Delete: R17 and R18
Add:
R17, R18 12-12246-0A RFF 301 250 mW 1% 16299
Page 6-27. Fig. 6-13. Change Al5 Schematic as attached.
Page 6-28. Delete from Parts List for Al5> L3, L4, 92, Q3, C5,

Add to Al5 Parts List:

L3, 14
02

Q3
C30

C5

R30
R4
R7
c12
c20, €32

Heat Sink

03-10083-~1A
10-10168-0A

10-10157~0A
07-10488-0A

07-10534-0A

12-08046-0A
12-12400-0A
09-10202~0A
07-10081-0A
07-10112-0A

49-10039-0A

CIL
TRO

TRQ
CMD

CMD

0.07 - .12 UH Air Coil
2N5771
BFYS0 NPN 15v § T072

10.0 pF 300.0V J
12.0 pF 500.0V +5%

10.0 250.0MW J +5%

'10,0K 250.0MW F +1%

5.0K 500mW CER
3.3 pF 500.0V
100.0 NF 50V CHIP

Model No. 6126M
BLI
RN-55D
Helipot 72YW500
ccpa72
RNS5D

50423
07263

0
84171

84171

1121

16299
73138
90201
71590

FOR .16 DIA PLSTC XS15T 05820

R4, C12, C20.

Ballantine
Fairchild or

eqg. 2N5771

SGS ATLS

ARCO Type DM-15-
BC 10JN1

ARCO CMO4FD120
J03 or equal.
A~-B TYPE CB

CGW RN55D1002F
HLL TYPE 72xXW
RMS TYPE CG.
CENTRALAB
WO50FH1 04M
WAKEFIELD 256-8T



Page 6-31. Figure

Al8 Schematic

6-15.

Change: U2 MC844 to 7422

Add: R17

Add: R18

Add: Ccl2
Page 6-32.

196 Q
14.7 Q
0.1 ur

Al8 Parts List.

Delete: U2
Add:

U2 24-10353-0A
R17 12-12228-0A
R18 12-12116-0A
Cl2 07-20094-0A

Page 6-35. Fig. 6-17.

ICP 7422 Dual 4 Input NAND 01295

RFF 196 250 mW 1% 16299
RFF 14.7 250 mW 1% 16299
CCD 0.1 25V 20% 91418

Page 6-36. Parts List for All6

Delete: Cl, C3

Add:

cl, C3 07-10081~0A CCD 3.3PF 500.0V

C50 07-10488-0A CMD 10.0 PF 300.0V J
Page 6-36.

All6e Parts List.

Delete: L3,

Add:

a5

Model No. 6l126M

SN7422
RN55D
RN55D
1425-1

Change Al1l6 Schematic as attached,

90201
84171

R100 12-12168-0A RFF 51.1 250 mW 1% 16299 RN55D

RMS TYPE CG.
ARCO TYPE
DM~15~BC 100Nl



Page 6-38.

All7 Parts List.

Delete: Rl and R3 and R16

Add:
Rl, R3 12-12568~
R16 12~12560-~

Page 6-39. Figure 6-19.

Al26 Schematic.

Change: Q1 and Q2
03 and 04

Page 6-40.

Al26 Parts List.

Add:

0l, 02 10-10166-0A
03, 04 10-10165-0A

Page 6-44.
Al27 Parts List
Delete: R111

Add:

OA RFF 511K 250 mW 1%
OA RFF 422K 500 mW 1%

to TIP 42B
to TIP 41B

TRQ TIP42B PNP 80V
TRQ TIP41B NPN 80V

R11 09-10093-0A RVF 10K 500 mW

Page 6-45. Fig. 6-22,

Model No. 6l1l26M

16299 RN55D
16299 RN60D

Motorola TIP42B
Motorola TIP41B

72XW

Al128 Schematic (upper right corner).

Change A15-11 to All6 C50.

Change R3 to 1.96K

Page 6-46.
Al28 Parts List
Delete: R3 and R7

Add:

R3 12-12328~0A RFF 1.96K 250 mW 1%
cls8 07-10011-0A CMD 24prF 100V

RN55D
RDM-152403
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Page 2-1. Paragraph 2-14.

Add after...on the instrument. Always maintain at least 1-3/4
inches of free air space on all sides of the instrument. ‘Do not mouunt near
heat radiating instruments. When rack mounting is employed, forced filtered
air ventilation is recommended.

Paragraph 2-16. Change second sentence to read:

Option 15 provides 2 each rack-mount side brackets, P/N 89107531
and two rack slides P/N 69100340. These may be bolted to the side castings
of the 6126 with the screws provided.

Page 5-1. Add the following note between paragraph 5-6e and 5-6f.

NOTE

The following tolerances on the 10 MHz crystal

clock of the 6126M are tightengd by +20 Hz. The
tolerance bands assume 23 C +2 C free air ambient,
midline main voltage, and provide no allowance for
recycle offset of aging which is +100 Hz per month.
It is suggested that any frequency within +1200 Hz
is satisfactory, but re-calibration may be advisable
at the time of checking performance. See Paragraph
5-43.

Page 5-5. Paragraph 5-12e.

Change: (i:OOB) to (+.03)

Paragraph 5-12f.

Change: (+.003) to (i303)

Paragraph 5~13c.

Change: +50 mV to +500
Page 5-6. Paragraph 5-22. Delete in its entirety and add:

5-22. Turn OFF power before removing or replacing Tektronix
plug-in modules. Refer to Tektronix instruction manuals for additional
information. To remove the plug-ins, remove top and bottom covers. Gently
pull on the plug-in latch bar and grasp the plug-in to gently ease it out
of the 6126M. To replace the plug-ins, gently slide them on to the guide
tracks and ease them into the edge connector mounted within the 612¢M.

Either plug-in may be mounted in any of the two spaces provided. Replace
top and bottom covers and turn power ON.



Page 5-6.

Page 5-8.

Page 5-17.

Page 6~23.

Page 6-29.

Page 6-30.

Page 6-35.

Page 6-36.

Paragraph 5-26b.

Change: +4.8V and +5.2V to +4.7V and +5.3V.
Paragraph 5-27.

Change: +5 volts to +5 volts.

Paragraph 5-27a.

Change: All P1-15 to All P1-5.

Paragraph 5-27b.

Change: +4.8V and +5.2V to +4.7V and +5.3V.
Paragraph 5-28b.

Change: +11.5V abd +12.5V to +11.4V and +12.6V
Paragraph 5-28d.

Change: -11.5V and -12.5V to -11.4V and -12.6V
Paragraph 5-54a.

700F should read 700°F.

Figure 6-11. Al3 Schematic.

Add +5V to junction of 5 €— and R3.

Figure 6-14. Al6 Schematic.

Change Q7 2N2369 to Q7 2N5179.

Al6 Parts List.

Delete: Q7

Add: Q7 10-10037-0A TRQ 2N5179 NPN 4713

Fig. 6-17. All6 Schematic
Change R43 and R69 from 51.1 to 47.5 ohm.

All6 Parts List.
Delete R43 and R69

MODEL No. 6126M

MOT 2N5179

Add: R43, R69 RFF 12-12165-0A RFF 47.5{ 250 mW +1% 16299

RN550 47R5F.

-10-
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Page 6-15. A7 Output Volts Select
Figure 6-7. Schematic A7.
Delete: €3, C8, Cll
Add: R25 in series with R10.

Page 6-16. A7 Parts List.

Add: Before ordering new relays for A7K2 and A7K4, check the relay you are
replacing and order one of the following replacement parts:

Red plastic molded Reed Relay (Coto-Coil), P/N 11410016~1A

High profile plastic leaf spring relay (Potter & Brumfield) P/N 1410023-0A

Low profile plastic¢ leaf spring relay (Aromat), P/N 1410034-0A (preferred
part).

R25 Potentiometer P/N 09-10094-0A
Delete: €3, C8, Cll.

Page 6-32. Al8 Parts List. Time Deviation Board.

Some Al8 assemblies use molded plastic red reed relays (Coto-Coil) for Al8K2
and Al8K3, P/N 14-10016-1A. Later Al8 assemblies use a 2 pole low profile
plastic leaf spring relay (Aromat), P/N 14-10034-OA. Order the part applicable
for your Al8 assembly.

Page 6-39. Al26 Volts Interconnect Assembly Board.
Figure 6-19. Schematic Al26-1.

Add: R8 across Cl9
R9 across C23
R10 across C24
Cl from Pin 6A to Pin 7A on J110
C2 from Pin 6A to Pin 7A on J120

Page 6-40. Al26 Parts List,
Add only on units where T2 is P/N 2010068~1N
cl, C2 0710116-0A CYF .47 ypF, 63V, +10%
Add on all units:
R8, R9, R10 1212400-0A RFF 10K 1/2W, 1% RN55
Delete: T2 2010068-1N TRX 6125M

Add: T2 2010068-10 TRX 6125M

When replacing T2 with 2010068-10, change A126C19 and Al26C22 from 330 UF to
1000 yF, 50V, P/N 1710586-0A and delete Cl and C2 .47 uF P/N 0710116-0A
These five parts are affected and must be updated as a group for proper ope-
ration and lower operating temperature. All new instruments with serial
prefix above 040 incorporate this change.

-11- REV. 2/82
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Page 6-43. Al27 Schematic - HighﬂAmplitude Pulse Generator.

Add: C108 33 pF from junction of R100 and base of Q100 to ground.
Page 6-43., Al27 High Amplitude Pulse Generator Assembly.

Figure 6-21. Schematic.

Add: Al27 Cl08 from the base of Al27 Q100 to ground.
Page 6-44.

Add: €108 07-10530-0A CCD 33 pF 100 Volts 20% ARCO 84171
Page 6-44. Al27 Parts List.

Add: (€108 07-10530-0A CCD 33 pF +30% 100V
Page 1-2. Paragraph 1-14. DELAY LINE SPECIFICATION.

Risetime

Change: 195 picoseconds to read typically 285 picoseconds, always less than
350 picoseconds.

Page 5-10.
Delete: Paragraph 5-40. VOLTS DEVIATION RANGE ADJ.

Add: Paragraph 5~40. VOLTS DEVIATION RANGE ADJ.
(A7R25 and Al8R2)

a. Set the DEVIATION switch to VOLTS.

b. Rotate the VOLT/DIV DEVIATION control to maximum counter clockwise
position and note the DEVIATION % reading.

c. Rotate the VOLT/DEVIATION control to maximum clockwise position and note
the DEVIATION % reading.

d. Adjust AL8R2 and A7R25 until the DEVIATION % reading at each of the limits

is in the range of +12.00 to +14.00% and -12.00 to -14.00%. Be sure the
instrument is fully temperature stabilized when making these adjustments.

T



Page 4-6. Add the following tab.e between table 4-~1 and table 4-2.

TABLE 4-1a,

INPUT FROM S2 OUTPUT FROM A1-U1

D C B E* D! c'

PROM CODING A1-U1

DONT'T CARE
LOGIC HIGH
LOGIC LOW

=13~






NOTES!
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NOTED OTHERWISE.

2. — DENOTES CONTACT OF AI5PI.

3. ALL RESISTOR VALUES ARE FOR |% RESISTORS.
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Figure 6-13. A15 6126M T/DIV 200-500 MHz Multiplier
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Figure 6~17. A116 6126M 1 GHZ Multiplier and Fast Rise
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