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WARRANTY

This Ballantine Laboratories, Inc. product is warranted against defects
in materials and workmanship for & period of one year from the date of
shipment, except for batteries, electron tubes, vacuum thermal elements,
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, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. BALLANTINE LABORATORIES, 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

oC 10mv-750V 0.002-0.003%
20Hz~50kHz 0.5V-500V . 0.004%
20Hz-10MHz a.5v-100V 0.05%
DC-30MHz 0.5V-100V 0.35%
DC-700MHz 10uV-0.5V %-~NBS
10MHz~1000MHz 1v-300V 1%-NBS

WORKING STANDARDS

THERMAL VOLTAGE CONVERTERS, BALLANTINE 1397A
TRANSFER STANDARD, BALLANTINE 1605A
MICROPOTENTIOMETERS, BALLANTINE 440

RATIO TRANSFORMERS, GERTSCH

Ballantine's Quality Assurance program satisfied the requirements of MIL-I-45208
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SECTION 4

THEORY OF OPERATION

4-1, INTRODUCTION

4-2. This section discusses the Model 6127B theo-
ry of operation. First, is a general description
of the overall operation referencing the Block
Diagram, figure 4-1. This will provide mainten-
ance personnel with an understanding of the rela-
tionship between the different circuit blocks that
comprise the complete calibrator.

43, Next, is a more detailed explanation of the
circuit theory describing the Amplitude calibrator
and Time calibrator and how both are digitally
controlled, either from the front panel or
IEEE-488 Bus. Refer to the simplified diagrams,
figures 4-2 through 4-5 as well as the detailed
schematic diagrams in Section é.

44, BLOCK DIAGRAM

4.5, For the following discussion, refer to the
Model 6127B Block Diagram, figure 4-1. The cali-
brator provides both precise amplitude and time
signals for the primary purpose of calibrating
oscilloscopes. Two of its major sections are the
Amplitude calibration circuits and the Time cali~
bration circuits. A third major section includes
the microprocessor and associated circuitry.

4-6, Amplitude Calibrator, The Programmable De
Supply, Assembly A2, and Power Supply Control,
Assembly A3, combine to provide a precise 2 mA
reference current. This reference current is
applied to a series network of selectable pre-
cision resistors in the Multiplier Selector, As-
sembly A4, Depending on the resistance selected,
the precise voltage developed across these re-
sistors is then buffered by the discrete amplifier
on Assemblies A2, A3 and directed to the Output
Mode Select, Assembly A7.

47, As a result of control signals from Assembly
A31 that are applied to Assembly A7, the output
signal from Assembly A7 may be a plus or minus dc
voltage, zero volts, or a square wave of 10 Hz,
100 Hz, 1 kHz or 10 kHz, It may also be atten-
uated by 60 dB.

4~8, The signal from Assembly A7 is then applied
to the Precision Voltage Dividers, Assemblies A5
and Aé. The precision resistors on these assem-
blies provide selectable attenuation that, when
combined with the multiplying function of Assembly
A4, offer accurate amplitude selections from 200
volts down to 10 mV.

4-9, The selected Amplitude signal is applied to
the VOLTS/DIV Output Amplifier located on Assembly
A26. This section outputs either a high impedance
Amplitude signal that ranges from 200V down to
40 uV; or a low impedance (50 2 ) Amplitude signal
ranging from 5V down to 40 uV. The output signal
from the VOLTS/DIV Output Amplifier, while having
a plus and minus polarity, is a floating system.
As can be seen from the block diagram, all signal
paths in the Amplitude section (with the exception
of the control signals) are independent of chassis
ground. This floating Amplitude calibrator signal
is connected by coaxial cable to the Output Se-
lector located on Assembly A27,

4-10. When the CURRENT MODE is selected, the
Amplitude output voltage is connected through a
series resistor to the Current Loop. Currents
from +1 mA to +100 mA may be selected by changing
the voltage applied to the precision current
resistance. A voltage equal to 1 mV/mA is
available at the output BNC A40-P1 on the 61271C
Pulse Head to permit verification of current
amplitude calibration.

4-11. Volts Deviation. Either by LOCal or REMote
control, digital instructions are sent to the
microprocessor to increment or decrement the Am-
plitude deviation {or to turn off Amplitude devi-
ation), The microprocessor, on CPU Control Logic
Board, Assembly A30, sends information over the
data bus to the D/A Converter on the Signal Con-
trol Decoder, Assembly A3l, The analog output is
directly proportional to the % DEViation selected.

4-12, This voltage is then applied to Assembly
A7 where it is transformed into a signal that may
be varied both above and below Vg ("HI"}, becoming
Dy. This signal is then directed to Al8, the
TIME/VOLTS Deviation Control Assembly., There, it
is applied through resistors that change it into a
deviation current; ranging from minus 0.2 mA to
plus 0.2 mA (X 10% Deviation), This current is
algebraically summed at the 2 mA reference current
node between AZ, A3, and A4 Assemblies and causes
the amplitude signal to deviate proportionately.
Also, the resulting DEVIATION current is applied
to the A/D Converter on Assembly All7. The
digital signal is then fed back as digital data to
the microprocessor for comparison with the se-
lected deviation and displayed digitally as %
VOLTS/DIV,

4-13. Time Calibrator. Reference for the time
calibrator is provided by the 10 MHz crystal con-
trolled oscillator located on Assembly All, This
signal is compared in the phase detector and AFC
portion of Assembly All with a 10 MHz signal that
is divided down from the 1 GHz Voltage Controlled
Oscillator (VCO) on Assembly A27. Any frequency
shift in the VCO causes an error signal from the
phase detector to be instantly fed back to the
VCO, restoring it to the original freguency.
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4-14, The 1 GHz signal is multiplied by 2X to
provide the 2 GHz signal; and it is also divided
by two, five and ten to produce the 500 MHz, 200
MHz and 100 MHz time signals, respectively, This
is all accomplished on Assembly A27, The 100 MHz
signal from A27 is applied to the Time Marker
Amplifier, Assembly Al2. On this circuit board,
it is divided further to produce a 50 and 20 MHz
signal. These signals, including the 100 MHz sig-
nal are directed to the Output Amplifier on Al2
Assembly. In addition, the 100 MHz signal is di-
vided by ten to produce a 10 MHz signal that is
sent to the TIME/DIV Selectar, Assembly Al3.

415, The 10 MHz signal from Al2 is applied to a
series of chain dividers on Assembly Al3, The
divided signals are fed to a multiplexer that is
logic controlled. The result is a frequency
selection from 0.1 us (10 MHz) to 5 seconds.
These signals are then directed to the Output
Amplifier on Assembly AlZ and the Low Distortion
Pulse Generator, located on Assembly Al27, The
total range of shaped time markers available from
the TIME/DIV output amplifier is 10 ns to
5 seconds, in a 1, 2, 5 sequence.

4-16., The selectable TIME/DIV signals available
from the Output Amplifier on Assembly Al2; as well
as the 5 ns (200 MHz), 2 ns (500 MHz), 1 ns (1
GHz) and 500 ps (2 GHz) signals; are applied to
the main output selector circuitry on Assembly A27
vhich selects any one TIME/DIV signal from 500 ps
to 5 seconds.

4-17, Time Deviation. When TIME/DIV is se-
lected, either through LOCal or REMote pro-
gramming, a digital signal to increase or decrease
TIME/DIV is sent via the data bus to the Central
Processing Unit (CPU) on Assembly A30. As in
VOLTS/DIV, digital instructions are sent to the
D/A Converter on Assembly A3l. A proportional
analog voltage that varies from minus 10 to plus
10 V de (-9.9% to +9.9% deviation) is directed
through Assembly A27 to the AFC circuits on
Assembly All,

4~18. In TIME/DIV mode, the control signal Fp
energizes relay All1-Kl. This opens the phase lock
loop and connects the analog TIME/DIV signal to
the 1 GHz VCO where it causes a shift in freqguency
proportional to the plus or minus TIME/DIV
selected, Through frequency division, a 2 MHz
signal is applied to the TIME/VOLTS Deviation
Control, Assembly AlS,

4-19, The 2 MHz signal is divided down to 1 MHz
and compared with a 1 MHz signal that is locked to
the 10 MHz crystal oscillator. The output from
the comparator is a * de voltage proportional to
the frequency difference between the frequency
referenced to the TIME/DIV output signal and the
crystal oscillator reference. This is applied to
the A/D Converter on Assembly All7 and is returned
to the uP on Assembly A3l as digital data. The
result is then displayed digitally as % TIME/DIV.

4-20. Program Control. All of the Calibrator's
functions and ranges are digitally controlled,
with the exception of the ac power switch. There
are two separate methods of controlling the 6127B;
LOCal and REMote. In the LOCal mode, control is
accomplished by touching the front panel key pads;
in REMote, control is by commands sent over the
IEEE-488 Bus.

-2

421, Central to this is the CPU, A30-U10. When
controlled by the IEEE-488 Bus, it processes the
flow of data entering and leaving the 6127B by
addressing the General Purpose Interface Adapter
(GPIA), A22-U15, When under LOCal control, it
processes the commands and data entered by the
front panel touch keys by enabling the Peripheral
Interface Adapter (PIA), A30-Ul8. Whether in-
structions come from the bus controller or front
panel, the CPU issues instructions through PIA,
A31-U7, that are translated into control 1logic.
This logic determines the mode, range and function
of the Model 61278,

4-22, CIRCUIT DESCRIPTION

4--23, For the following discussion of the 6127B
circuits, refer to the main schematic diagrams in
Section 6 as well as the simplified diagrams, fig-
ures 4-2, 4-3, 4-4 and 4-5 in this section.

4-24. AMPLITUDE

4-25. General Description. The basic VOLTS/DIV
Amplitude generator consists of a resistance
programmable, precisely regulated dc supply; a
high veltage, low impedance transistor switch
circuit that chops the dc level to provide square
vave output; a precision resistor, multirange at-
tenuator; and a selectable low impedance (508 )
output stage which ranges from 5 volts down to
40 uwV. The combination of resistance programming
of the dc supply and attenuator selection provides
calibrated amplitude from 200V down to 40 uV in 1,
2, 5 steps. Amplitude output may be positive or
negative decj or square waves having a frequency of
10, 100, 1lkHz or 10 kHz as determined by the
output mode select circuits on Assembly A7, Devi-
ation eircuitry permits calibrated, metered, + de-
viation of the output amplitude displayed digital-
ly as a percentage of the nominal Amplitude se-
lectﬁd. (Refer to simplified schematic, figure
4-2.

4-26. Programmable Dc Supply. The programma-
ble precision dc power supply encompasses cir-
cuitry located on Assemblies A2, A3 and A4, It
provides the precise initial dc voltage from which
both + dc and square wave output signals are de-
rived. The full wave rectifier bridge, CR1, CRZ,
CR3 and CR4, in the Programmable Power Supply,
Assembly A2, provides a nominal 260 volts, unreg-
ulated, across capacitor A2-C2., A voltage doubler
(A2-CR5, CRé) provides an additional 240 volts dc
in series across A2-C3, for a total unregulated dc
voltage of 500 V.

4-27, A 17V ac secondary winding on the pover
transformer, A26-T2, drives rectifiers A3-CRl, CR2
to produce both a plus and minus regulated 12
volts (A3-Ul and A3-U2 respectively) referenced to
Vg ("HI"), This serves as the source voltage for
plus and minus amplitude deviation.
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4-28. Precision zener reference diode, A3-CR5,
provides the voltage from which the 2 mA reference
current is derived. This current is sent to the
precision series resistor chain on the Multiplier
Selector, Assembly A4. The resistance selected is
a function of the control logic (J, K, L) applied
~to the 3-line to B-line decoder, A4-Ul, See table
4-1. Depending on the output line that is "low",
one of the seven relays, A4-Kl through A4-K7 will
be energized; or in the case where all three
control lines are "high", none of the relays will
be energized. This selects the multiplier
resistance and, in turn, the initial precision
amplitude vhich determines the DIV multiplier. In
addition to these multiples, a 15 k{ precision
resistor, A26-R2, may also be inserted in series
as a result of control line V7 acting upon relay
A26-K4, This permits selection of an output
Amplitude of 150 volts.

4-29., The selected voltage is applied as the
positive input to an "operational amplifier' used
as a voltage follower and comprised of transistors
A3-Q1A, B and A2-Q2, (3 and Q4. The operational
amplifier is a voltage follower with 100% negative
feedback. Any change in voltage at the output
causes an opposing current change at the collector
of A3-Q1A which, in turn, maintains the output at
its original voltage.

4-30, Output Selection. Control 1lines X, Y, Z
are applied as logic inputs to gate circuits A7-U5
and A7-Ué which, in turn, control relays A7-K2 and
A7-K4, (Refer to table 4-2,) When relay A7-K2 is
de-energized and relay A7-K4 is energized (GND
Mode), the Amplitude voltage is disconnected from
Assembly A6 and the precision attenuator input is

"grounded" (STANDBY mode). When the relay "states"
are reversed (NEG Mode), the negative side of the
Amplitude voltage is connected to HI and  the
positive side is connected to LO, For the POS
mode, both relays are de-energized and the HI
terminal becomes the positive polarity; while the
L0 becomes negative. In both cases, the Llogic
state of A7-U5 pin 13 is at "1", This causes
A7-Q2 to turn "on" and controls opto-isolator
A7-U2, in a steady "ON" condition. This results
in either a positive or negative polarity dc
output.

4-31. The X, Y, Z control lines alsc are used as
logic inputs to chain divider, A7-Ul. This de-
termines whether the 1 MHz clock signal is divided
by 10%, 104, 10 or 102 for an output signal of
10 Hz, 100 Hz, 1 kHz or 10 kHz respectively. This
output signal will control the state of A7-U2,
through the action of A7-Ql, provided the logic
state of A7-US5 pin 13 is at "0". A7-Q3, which is
controlled by the opto-isolator output, provides
the square wave drive chopper signal to Assembly
A3. When A7-Q3 is turned "on" steady, both A3-Q4
and A3-Q5 are turned "off". This causes A3-Q3 to
transfer the precision Amplitude output voltage
(Vg) from the Programmable Dc Supply to the HI
terminal. This is the condition for either POS or
NEG (dc) output mode. When any of the ac output
modes are selected, A7-Q3 is switched (chopped) at
the frequency determined by the output control
signal from A7-Ul. This causes A3-Q4 and A3-Q5 to
also switeh "off" and "on" at the selescted square
wave chop frequency., The result is that A3-Q3 al-

TABLE 4-1, VOLTS/DIV MULTIPLIER (A4 ASSEMBLY)
CONTROL
LINES A4-U1 OUTPUTS ENERG.
MULT. JIKJLJUI-9§U1I-10f U1-11 JU1-12] U1-7] U1-6} U1-5 RELAY
X1 ofj ojo 0 1 1 1 1 1 1 K1
X2 o of 1 1 0 1 1 1 1 1 K2
X3 of 1§ o0 1 1 0 1 1 1 1 K3
X4 o 1§ 1 1 1 1 0 1 1 1 Ka
X5 1folo 1 1 1 1 0 1 1 K5
X6 1101 1 1 1 1 1 0 1 Ké
X8 1§ 140 1 1 1 1 1 1 0 K7
X10 1) 1§ 1 1 1 1 1 1 1 1 NONE
VALID ENTRIES
NOTE: 50V = 5V x 10 50V x1
100 V =10 V x 10 50V x 2
150 V = 20 V x 6 + 30 V (V at logic "0") 50V x3
200V =20 V x 10 50V x4
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ternates between connect and disconnect at the
"chop" frequency, causing the HI terminal to
alternate betwveen HI and LO and a sguarewave to be
generated.

4-32. Precision Voltage Dividers.  Tuo Amplitude
outputs are provided by. Assembly A7; one having no
attenuation and one attenuated by 1000:1. Both of
these outputs are applied to the Precision Voltage
Dividers, Assemblies A5 and A6, Depending on the
state of relays A6-K6 and A6-K7, one of the
Amplitudes is applied directly to the voltage
dividers. When control V0 is at logic "0'", relay
A6-K6 is  energized and relay A6-K7 s
de-energized. This selects the input attenuated
by 60 dB.

4-33, Control lines Vg through VY4 are applied as
inputs to Assembly A6. As previously mentioned,
control line Vg controls relays A6-Ké and K7.
Control lines Vy through V4 are the inputs to de-
coder/demultiplexer, A6-Ul, Refer to table 4-3,
Depending on the input logic, one of the Ffive
outputs will be at logic "0"; energizing the
associated relay. As can be seen from the table,
wvhen V1 is at logic "1" and V2, V3, V4 are all at
logic "0", the 2Y0 (A6-Ul pin 9) output is at lo-
gic "0". This causes relay A6-K1 to become ener-
gized and divides the 20 V Amplitude signal down
to 1 V.,

B34, Except for control line Vg, the same con-
trol lines are also applied as inputs to decoder/-
demultiplexer, A5-Ul. When V) changes its logic
state to "0", A5-Ul is enabled instead of A6-Ul,
Again, refer to table 4-3, Depending on the
relays energized on Assemblies A5 and A6, precise
voltage division of the input signal may be
selected down to 10 mV.

4~35. Low Impedance Outpul. The Amplitude
output signal from the dividers is then directed
to the VOLTS/DIV Output Amplifier on Assembly A26.
Control lines SCg, V5 and Vg are the inputs to de-
coder, A26-U4, The Vg input to A26-U4 is used to
select the current loop as a load in the MILLI-
AMPERES/DIV MODE and is a logic "0" at all other

4-36, For Amplitude signals above 2 V, only the
“direct" output connection is available. The
signal then by-passes the low impedance (50 )
output circuits, For signals below 2 volts,
either high impedance output or 50 output/load
may be selected, When SCg is at logic "1", the
50 output is selected and by de-energizing K11,
the gain of A26-U5 is increased to 2X. This means
that the selected Amplitude output voltage,
applied from a 50 source impedance, will be cor-
rect, when measured across a 50 load. For high
impedance output, SCg is at logic "0" and relay
A26-K11 is energized, thereby changing the gain of
A26-U5 back to X1. Resistors are added in series
with the output for the high impedance range above

2 wvolts so as to equalize output source
resistance.
4--37, Control logic signals V5 and Vg determine

the degree of further voltage division of the
VOLTS/DIV Amplitude signal. As can be seen from
table 4-3, the signal is divided by 1, 100 or
1000; resulting in a selection of Amplitude output
signals down to 10 uV. When both V5 and Vg are at
logic "1", relays K10 and K5 are energized;
resulting in a "direct" output connection,

NOTE

Circuit design considerations restrict
the minimum Amplitude output voltage that
may be selected to 40 uV.

4-38, MILLIAMPERES/DIV Mode. When MILLIAM-
PERES/DIV Mode is selected, Vg, which is applied
to A25-U4, is at a logic "1". Relay A26-K5
remains de-energized and connects the output from
the low impedance amplifier A26-U5 to the 61271C
PULSE Head so as to provide a 50 mV/mA current
amplitude verification voltage from the amplitude
path, Simultaneously A26-Q2 is swvitched on,
energizing relay A26-Ké6, This connects the output
to the CURRENT LOOP through A26-RS5 and R6., A26-R9
calibrates the current through the CURRENT LOOP,

4-39, When control line Vg is at logic "0", the
signal is directed to either the Output Selector
on Assembly A27 if VOLTS/DIV mode is selected; or
to the Low Distortion Pulse Generator, Assembly

times. See table 4-3, A127, if LOW DISTORTION PULSE mode is selected.
TABLE 4-2 VOLTS/DIV OUTPUT MODE SELECT (A7 ASSEMBLY)
COL"\’J?SOL LOGIC ELEMENTS RELAYS
OUTPUT | DIVIDE 1MHz

MODE [ CLOCKBY I X IY | Z JU6-67 U5-13 ] U6~8] Us-41] U6-12] U5-10 K2 K4
GND oflofol] 1 0 1 1 1 0 OFF ON
NEG rl1flol o 1 0 0 1 1 ON OFF
POS bt o 1 1 0 0 1 OFF OFF
10Hz 10° 1ol 1l 2 0 1 0 1 1 OFF OFF
100Hz 10 1lolol 1 0 1 0 1 1 OFF OFF
1kHz 10° ol1] 1] 1 0 1 0 0 1 OFF OFF
10kHz 102 ol10o0] 1 0 1 0 1 1 OFF OFF
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4-40. Low Distortion Pulse Generatot, The se-
lectable TIME/DIV signal from TIME/DIV Select, As-
sembly Al3, is also the timing source for the Low
Distortion Pulse Generator, Assembly Al27. This
square wave is simultaneously applied to both the
terminated (50 ! ) and unterminated Low Distortion
Pulse Generators. However, the frequency range
for the unterminated (high impedance) LOW
DISTORTION PULSE output is 10 Hz to 100 kHz; while
that for the terminated (50§ LOAD) output is
10 Hz to 1 MHz.

4-41, Relay A27-K3 is energized and
A27-Kllis  de-energized when the terminated
(5080 LOAD) output is selected. This connects the
Vgut signal to the input of the signal translator
circuits (A127-U2, Ql2, U3, Q18) which converts
the positive going transition so that it now
switches from a minus voltage up to "0". The
transition frequency is controlled by the time
input signal at Al27-Q2. The differential "pairs"
(A127-G2, Q3; A127-Q4, Q7 and A127-Q10, G11) speed
up the transition time and provide a "squared-up"
timing signal at the base of Al127-Q16. This
produces a fast leading edge to the terminated
(502 LOAD) output signal.

relay

4-42, The output signal is directed to the nor-
mally open contact of relay A127-Kl.  However,
when the terminated output is selected, control
signal SCy; is at a logic "1". This turns on
transistor A127-Q107, de-activating the unter-
minated output eircuits, and energizes relay
A127-K1. The result is that the terminated
(50 2 ) output is connected as the LOW DISTORTION
PULSE output. This output is a square wave whose
frequency may be selected from 10 Hz to 1 MHz, in
decade steps. The positive transition (switching
from a minus voltage to a zero base) is used for
the "edge". The minus voltage may be varied from
~50 mV to -1 V in a 1, 2, 5 sequence.

4-43, When the unterminated output is selected,
relay A27-K3 is de-energized and relay A27-Kll is
energized. This applies the Vgyr signal to a uni-
ty-gain, inverting amplifier circuit (A27-U8, Ul7,
2, Q3) which produces Vgyr, This becomes the
variable voltage source for the unterminated
output and is applied to A127-R113.

444, As in the terminated output, timing is
provided by the square wave output from Assembly
Al3, For the unterminated output, the timing
signal is applied to the base of Al27-Q100,
Again, the square wave is "squared-up". This time
it is through the action of Q104 that the positive
going transition is pulled quickly to "0".

4-45, When the unterminated output is chosen,
control signal SCy1 is at logic "O" and Al27-Q107
is turned off, activating the unterminated output
circuits. This also de-energizes relay A127-Kl
and selects the unterminated output., This output
is also a square vave, but the frequency range is
restricted from 10 Hz to 100 kHz. As in the
terminated output, the positive going transition
is used for the "edge" and it switches from a
minus voltage up to a zero base voltage.

4-8

446, The output is connected through a coaxial
cable to A27-K5-2 and routed through A27-K1 to the
output connector when A27-K5 is activated by SC5
control line.

4-47. TIME/DIV

4-48, General Description. The time calibrator
basic reference is a 10 MHz crystal controlled os-
cillator located on Assembly All. A 10 MHz signal
obtained by frequency division from a 1 GHz
voltage controlled oscillator (VCO) is applied to
a Phase Detector, where it is compared to the
10 MHz reference signal. Any difference in
frequency between the two signals results in an
error voltage which is fed back to phase-lock the
1 GHz VCO from which all TIME/DIV markers are
derived, either by frequency division or
multiplication (200 MHz and 2 GHz). The TIME/DIV
signals are selected by logic control to provide
Markers from 500 ps to 5 sec in a 1, 2, 5
sequence. In addition, the TIME/DIV signals also
provide the frequencies for LOW DISTORTION PULSE,
FAST RISE time PULSE, Trigger output signals and
as timing for VOLTS/DIV squarewvave output signals.
A deviation circuit also applies to the TIME/DIV
markers. It provides direct reading of %
DEViation for the TIME/DIV markers.

4-49, 10 MHz Reference Osclllator. (Refer  to
simplified diagram, figure 4-3,) The internal
timing source for the Model 6127B Calibrator is a
crystal controlled 10 MHz master oscillator having
a long term stability to better than one part in
10° per month, after a 72 hour warm-up. This
oscillator is located on the 10 MHz OSC and AFC
board, Assembly All. The 10 MHz output from
Al1-UIC pin 6 is applied as the reference time
signal to pin 6 of the phase detector, All-U3.
The 10 MHz signal frequency divided from the 1 GHz
VCO is applied as the other input to the phase
detector, at All-U3 pin 9., The output signals
from the phase detector, All-U3 pins 3 and 12 are
sent to comparator, All-U4, If there is =a
difference, then a dc voltage will be present at
the output, pin 6 of All-U4. This voltage appears
at contact 14 of All-Kl. The realy is energized
vhen control signal Fp is at a logic "1", and the
dc voltage is applied to the 1 GHz VCO on Assembly
A27, instantly restoring it to precisely 1 GHz.
When Fp is at a logic "O%, a plus or minus dec
voltage from the microprocessor digital-to-analog
converter (DAC) is connected through relay All-K1
to control the frequency of the VCO. The 10 MHz
reference signal is also connected through a
buffered output to the CLK OUT/in switch on the
rear panel. When this switch is in the 10 MHz CLK
OUT position, the 10 MHz reference signal is
available at a rear panel BNC connector. When the
switch is in the EXT CLK position, an external
reference signal may be applied to the Calibrator
through the same BNC connector,

4-50. Voltage Controlled Osclllator. The 1 GHz
VCO is located on Assembly A27, When control
signal SC, is "HI", it energizes both relay A27-K1
and K2 through inverter A27-U18, This activates
the 1 GHz VCO and connects its rf output terminal
through A27-K1 contacts to the signal output line.
When the VCO is active (oscillating) its frequency
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is determined by the dc level applied to the AFC
terminal. In addition to the direct 1 GHz rf out-
put, another 1 GHz signal is coupled from the ECL
output to frequency divider, A27-Ul0. The § out-
put from pin 10 of A27-Ul0 becomes the 500 MHz
Time signal. The Q output is applied to a divide-
by-five frequency divider, A27-U9. The Q output
from this divider is the 100 MHz signal that is
sent _to the Time Output Amplifier, Assembly Al2.
The Q@ output from A27-U9 is applied to EOR gate
A27-U118 and then through a X2 frequency
multiplier. This multiplier produces the 200 MHz
output. Depending on the logic state of control
signal SC4, relay A27-K4 will select either the
500 MHz or the 200 MHz Time signal. Control sig-
nal SCy applied to transistor A27-Ql4 determines
whether the r¢f output from the VCO is 1 GHz or
2 GHz.

451, The 100 MHz time signal applied to As-
sembly Al2 from A27 is the source for additional
frequency division. The 100 MHz signal is applied
directly to the Xg input (pin 3) of multiplexer
A12-U6 and it is also applied to Al2-U4 (2 2) and
A12-U5 (= 5, £ 10). The 50 MHz output from A12-U4
pin 2 is applied to the Xj input of Al2-U6 and the
20 MHz Time signal from Al2-U5 pin 2 is applied to
the X input of U6. Depending on the logic state
of Fg and F1, one of the three time frequencies
100, 50 or 20 MHz will be selected at the output
of Al2-U6 pin 2 when U6 is enabled by control sig-
nal Fg going to logic "0". The time signal is
then directed to the common TIME/DIV output ter-
minal of Assembly Al2 by Al12-Q9.

4-52, Time Signals, selected by multiplexing,
from TIME/DIV Select Assembly, Al3, are also
applied to Assembly Al2. A NOR gate of U7 is
enabled when control signal Fy is at logic "O",
and the 10 MHz, 5 MHz or 2 MHz time signal is
directed through A12-Q10 to the common TIME/DIV
output terminal. Time signals from 1 MHz down to
0.2 Hz (5 sec) are clocked through J-K flip-flop
Al2-U2 to shaping circuits that are logic con-
trolled by Fg, F} and F2 to the digitally con-
trolled analog switch, Al2-Ul, as Control logic
signals F3, Fy and Fs are respectively directed to
Q4, Q3 and Q2. The shaped markers are then
applied to the TIME/DIV output bus via Al2-Qé.

~y
4-53, TIME/DIV Selector. A 10 MHz phase-locked
signal is the time reference input to the TIME/DIV
Selector Assembly, Al3, The decade counters
Al3-U> through Ull, Ul7 and flip-flops Al3-Ul
through U4 combine to form a frequency divider
chain that provides time markers down to 5 sec in
a < 10, 5, 2 sequence. These individual frequen-
cies are applied to multiplexers Al13-Ul12 through
Ul6é. Depending upon the logic states of control
signals Fg, Fy, Fg, F3, Fy, F5, Fg and Fy, any one
of these frequencies may be selected at terminal
Al13P1-J and then sent to Assembly Al2, Refer to
table 4-4 for information showing Assembly Al3
TIME/DIV logic selection,

4-54, Time Deviation. When TIME/DIV is select-
ed, signal Fp goes to logic "O" and relay All-Kl
is de-energized. Voltage control of the VLB is
switched from the phase comparator output of
Al1-U4 and connected to the analog output from DAC
Ul0 on Assembly A31. Digital Time deviation

commands from the microprocessor result from
either the IEEE-488 Bus controller (in the REMote
mode) or from touch key entries at the Calibrator
front panel (in LOCal mode). The digital %
DEViation command is compared by the
microprocessor to the instantaneous deviation
state and, based on this comparison, an up-dated
digital instruction is issued to DAC, A31-U10.
The maximum TIME/DIV DEViation range of -2.9% to
+9,9% translates to a DAC analog output ranging
from -10 Vdc to +10 Vde. This voltage is sent
through op-amp A31-Ull and controls the 1 GHz VCO
in TIME/DIV DEViation mode.

455, A 2 MHz signal is presented at pin 14 of
Assembly Al3 connector. This 2 MHz signal is
derived through digital chain dividers from the
1 GHz vVCO, This 2 MHz signal shifts in frequency
in direct proportion to the TIME/DIV % DEViation
and is then applied to the TIME/VOLTS DEViation
Control Assembly, Al8.

4-56, The 2 MHz deviation frequency is applied
to chain dividers Al8-U3, U4, U5 and compared to a
1 MHz signal divided down from the 10 MHz crystal
oscillator on Assembly All. The two signals are
compared and NAND gated at Al8-U2, = The
double-ended output provides an analog signal pro-
portional to plus or minus TIME/DIV DEViation,
This voltage is connected through relays A18-K2
and Al18-K3 to +M and -M respectively. (In TIME/-
DIV mode these relays are de-energized by de-
fault.)

4-57, The TIME/DIV deviation signal is an off
ground signal which is applied to the Display
Driver Assembly, All7, where it becomes the input
to A/D converter, Al17-U3. The converted digital
deviation signal is used to provide the
microprocessor with digital deviation comparison
information.  The microprocessor then generates
the digital display data.

4~58. OUTPUT CONTROL

4-59, All of the Model 6127B Calibrator outputs
share a common front panel OUTPUT connector, J100,
Logic control of various relays selects a partic-
ular output signal. Refer to the simplified
diagram, figure 4-4,

460, VOLTS/DIV. When VOLTS/DIV amplitude mode
is selected, the Vgyr signal is connected through
a set of energized contacts on rf relay A27-K9B to
de-energized contacts on relay A27-Kl. From the
common terminal of rf relay A27-Kl, the Vgyr sig-
nal is connected by cable to the coaxial output of
J100, the front panel QUTPUT connector. Note that
A27-K9A does not connect the coax shield (LO) to
frame ground. A27-R55 and A27-C50 form a low pass
filter which acts as a noise filter in the
VOLTS/DIV mode.



TABLE 4-4., TIME/DIV RANGE SELECTION LOGIC (A13 ASSEMBLY)

Fo F1 F2 F3 Fu F5 Fé F7
5s 0 1 1 0 1 1 1 1 U16-Dé
2 s 1 0 1 ] 1 1 1 1 U16-D5
1s 0 0 1 0 1 1 1 1 U16-D4
500ms 0 1 1 1 0 1 1 1 U15-Ds
200ms 1 0 1 1 0 1 1 1 U15-D5
100ms 0 0 1 1 0 1 1 1 U15-D4
50ms 0 1 ] 1 0 1 1 1 U15-D2
20ms 1 0 0 1 0 1 1 1 U15-D1
10ms 0 0 0 1 0 1 1 1 U15-Do
Sms 0 1 1 1 1 0 1 1 Ul4-D6
2ms 1 0 1 1 1 0 1 1 U14-D5
ims 0 0 1 1 1 a 1 1 U14-D4
500us 0 1 0 1 1 0 1 1 U14-b2
200us 1 0 g 1 1 ] 1 1 U14-D1
100us 0 0 0 1 1 0 1 1 U14-D0
50us 0 1 1 1 1 1 0 1 U13-Dé
20us 1 0 1 1 1 1 0 1 U13-D5
10us 0 0 1 1 1 1 0 1 U13-D4
Sus 0 1 0 1 1 1 0 1 U13-D2
2us 1 0 0 1 1 1 0 1 u13-D1
lus 0 0 0 1 1 1 0 1 U13-Do
500ns 0 1 0 1 1 1 1 0 U12-D2
200ns 1 0 0 1 1 1 1 0 U12-b1
100ns 0 ] o 1 1 1 1 0 U12-Do

4-61, TIME/DIV. In the TIME/DIV mode, markers
from 5 secs (0.2 Hz) to 10 ns (100 MHz) are
directed through a set of normally closed contacts
on rf relay A27-K5B to relay A27-Ké normally open
contacts. For this frequency range, control
signal SCg is at a logic "O" and relay A27-Ké is
energized. In all TIME/DIV ranges control signal
SCg is at logic "1" and this causes relay A27-K9
to be energized. The markers are then connected
through the energized contacts of this relay to
the de-energized contacts of relay A27-K1A, Since
control signal SCy is at logic "1" for this range
of marker frequencies, relay A27-K1 remains
de-energized and the marker signals are coupled to
the coaxial output of the main OUTPUT connector.

4-62. When the 5 ns (200 MHz) time markers are
selected, control signal SC4 goes to logic "1V
energizing relay A27-K4, This connects the signal

to the normally closed contacts of relay A27-Ké.
For the 5 ns (200 MHz) Time markers, control sig-
nal 5C¢ is at logic "1" also, and relay A27-Ké is
de-energized. This connects the signal through a
set of normally open contacts on rf relay A27-K9B.
Since the TIME/DIV mode is selected, control
signal SCg remains at logic "1'" to energize relay
A27-K9. For all markers except 1 ns (1 GHz) and
500 ps (2 GHz), control signal 5Cy is at logic "O"
keeping relay A27-Kl1 de-energized and connecting
the 5ns (200 MHz) markers through to the coaxial
output of the front panel OUTPUT connector. For
the 2 ns (500 MHz) Time markers, all control logic
remains the same as for 5 ns (200 MHz) except for
SC4 which goes to logic"D", de-energizing relay
A27-K4.

4-63, When either a 1 ns (1 GHz) or a 500 ps
(2 GHz) Time marker is chosen, the control signal
SCy becomes a logic "1". This energizes relay
A27-K1 and couples either of these markers to the
coakial output of front panel OUTPUT connector
J100.
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464, Low Distortion Pulse, The LOW DISTORTION
PULSE from Assembly Al27 is connected to a common
terminal on rf relay A27-K5A. When this mode is
selected, control signal SCs becomes logic "1" and
relay A27-K5 is energized. The Low Distortion
Pulse signal is then connected through the
de-energized contacts of relay A27-KI to the
coaxial of the front panel OUTPUT connector,

4-65. Fast Risetime Pulse. When the FAST RISE
PULSE mode is selected, the Low Distortion Pulse
signal is coupled through de-energized relay
A27-K5A to the coaxial output of the front panel
OUTPUT connector, J100. Control signal SCz is at
logic "1", energizing relay A27-K3 and thus
providing the Amplitude Control signal at J100-pin
4. Both of these signals are inputs to circuitry
in the Model 61271C Head (Assembly A41) that
generates the Fast Risetime Pulse. The output of
the Fast Risetime Pulse circuit is connected to
the normally open contact of relay A41-K1A. F8 is
set to logic "1" which energizes A27-K10.  This
applies -15 volts power to the 61271C Fast Rise
Head through J100-pin 2. The -15 volts in the
61271C Head activates the Fast Rise circuits and
energizes relay A41-Kl1.

4-66, PROGRAM CONTROL

4-67, Central Processor Control. The central
processing unit (CPU) and its memory are located
on the CPU Control Logic board, Assembly A30,
Refer to the simplified diagram, figure 4-5, for
the discussion of program control.

4-68. The microprocessor or CPU (A30-U10) con-
trols the functions of the other components in the
Model 61278, Upon command, the microprocessor
fetches instructions from memory, decodes the de-
sired operation and executes these instructions.
Commands may be given to it by either the front
panel touch-key control (LOCal) or by a controller
via the IEFE-488 bus (REMote). Both the CPU and
its memory have a lé-bit address bus and an 8-bit
bi-directional data bus.

4-69. Memory, Temporary memory storage for the
various programming operations are provided by the
random access memory (RAM) in A30-Ul. The CPU can
both store and retrieve data in this memory de-
pending on the status of the read/urite control
line. The read only memory (ROM) contained in
A30-U2, U3, U4 consists of pre-programmed firmware
instructions necessary to operate the calibrator.

4-70, The Peripheral Interface Adapter (PIA),
A30-Ul8 is used to communicate with the front
panel touch key matrix. Information is sent to
the front panel via a 5-bit data line and received
by a 4-bit data line after processing by 10-to-4
line priority encoder, A30-U17.

4-12

4-71. SIGNAL CONTROL

4-72. Control of the Model 6127B internal logic
is handled through PIA A31-U9 located on the Sig-
nal Control Decoder board, Assembly A3l. Infor-
mation is exchanged between it and the CPU by the
B-bit bi~directional data bus. Control of the
61278 internal logic is by a 4-bit data line,
through hex buffer A31-U7, in combination with a
second 4-~bit data line through the l-of-16 line
decoder, A31-U8,

4.73, This data is then applied to the dual
4-bit latches, A31-Ul to U5, The data output from
latches A31-Ul and A31-U2 controls Volts/Div logic
while that from A31-U3, U4 and U5 controls the
Time/Div logic.

4-74. Decoded data is also directed through
latch A31-U6 to the D/A converter A31-U10., This
data represents either volts deviation or time de-
viation analog current information. Operational
amplifier A31-U12 converts the analeg current
aignal to a voltage signal that may vary from O to
-10 Vde. This represents a voltage deviation
range of -9.9 to +9.9%. fFfor TIME/DIV, the signal
is further processed by operational amplifier
A31-Ul1l., This output signal ranges from =~10 to
+10 Vdc and is equivalent to -9.9 to +9.9%. time
deviation.

4~75, For both VOLTS/DIV and TIME/DIV, the ana-
log deviation signal from Assembly Al8 is applied
to the A/D Converter, Assembly All7, It is con-
verted to BCD data and optically coupled to Pl1A
A31-U9 to be fed back as digital data to the
microprocessor on Assembly A3l. It is then com-
pared with the selected deviation. Computations
are performed by the CPU and the DAC word is
corrected such that the % Deviation displayed
represents the real percentage error of the UUT,

4-76. BUS CONTROL

4-77, The General Purpose Interface Adapter (GP-
1A), A22-U15 on Assembly A22 provides the inter-
face between the IEEE-488 Bus and the Calibrator,
This permits the Model 6127B to communicate with a
controller on the General Purpose Interface Bus
(GP1B). The 61278 CPU receives, _processes and
sends messages to the bus via this GPIA,

478, Bus transceivers Az2-U11, 12, 13, 14 buf-
fer the bi-directional data between the GPIA and
IEEE-488 Bus. They contain three-state elements
(driver/receivers) and the direction of data flow
is controlled by disabling the undesired elements
(driver or receivers),
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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

Sami-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;
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SECTION 5

CALIBRATION AND MAINTENANCE

5-1. INTRODUCTION

section contains information for
maintaining the Model 61278
Oscilloscope Calibrator. Included are performance
assurance checks, calibration procedures,
preventive maintenance checks, and troubleshooting
instructions. The test equipment and special
tools required to check, maintain and calibrate
the Model 61278 are listed in table 5-2.

5""20 This
calibrating and

5-3, PERFORMANCE ASSURANCE CHECKS

The performance assurance checks described in the
following paragraphs are "in-cabinet" tests that
compare the Calibrator with the applicable speci~
fications, They are intended to be used by in-
coming inspection to determine the acceptability
of a neuly received instrument and do not check
every facet of calibration. These performance
checks should be performed in the order listed
before any attempt is made to calibrate the in~
strument., For optimum performance, allow the
Model 6127B approximately 30 minutes warmup time.
All performance checks and calibration should be
performed at 22°C * 2°C, A Test Record Form is
provided at the end of this section for recording
the results, This form may be duplicated for
future checks.,

5-4, Power Line Voltage Setting. The 61278 pou-
er transformer primary winding, as supplied, is
set for operation from 120 Vac. The performance
checks which follow, reference 120 V as the
nominal voltage setting for the 120 V primary
pover line voltage. For that setting as well as
other available settings refer to Table 5-1,

Table 5-1. Power Line Voltage Settings

Line Nominal Low High
Voltage Midline Line Line
100 Vac 100 Vae 90 Vac 108 Vac
120 Vac 120 Vac 108 Vac 128 Vac
220 Vac 220 Vac 198 Vac 238 Vac
240 Vac 240 Vac 216 Vac 259 Vac

5-5, Calibrator Self Test Check

a. Connect the Model 6127B Calibrator to the
ac line by use of a Variac. Monitor the Variac
settings using a Ballantine Model 3620A true rms
voltmeter or equivalent.

b, Adjust the Variac for a nominal midline
voltage reading (120 Vac rms or see Table 5-1) on
the true rms voltmeter.

c. Push the 61278 POWER switch in to the ON
position.

d, Observe that both the green POWER lamp
and red SELF TEST lamp illuminate. This indicates
that the Calibrator is executing its self tests,
Ubserve that no error indications appear. All of
the annunciators illuminate simultaneously, and
all of the segments in all of the displays will
illuminate for about 10 seconds. Finally, prompt
lines will be displayed in all of the windows and
the SELF TEST lamp will extinguish.

e. Press the CLEAR keypad once and observe
that a two digit number from 01 to 32 appears in
the % DEV window. This number is the IEEE-488 bus
address set by the Address Switch A50-51 through
A50-58 on the rear panel.

f. Re-initiate the self-test by pressing the
TIME/DIV key pad and then pressing the CLEAR touch
key twice,

g. Again cobserve that the Calibrator exe-
cutes its self tests,

h. Release the 6127B POWER switch out to
the off position.

i. Adjust the Variac tothe lov line voltage
listed in table 5-1 and repeat step d.

Jj+ Adjust the Variac to the high line volt-
age listed in table 5-1 and repeat step d.

5-6. Oscillator Frequency Accuracy

a. Interconnect the Calibrator and test
equipment as shown in figure 5-1,

b. Select TIME/DIV Mode, 100 ns TIME/DIV-
FREQUENCY.

c. Adjust the line voltage Variac to midline.

d. Connect the 61271C OUTPUT BNC to the A
input of the frequency counter (Ballantine Model
55008, Option 35 - or equivalent). The
61278/61271C will automatically terminate the
TIME/DIV marker in 50 ohms.

5-1
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Figure 5-1. Clock Frequency Check, Test Set-Up

NOTE

If available, wuse a 1 MHz atomic
frequency standard or a WWV receiver as
a reference for the 55008 to ensure
absolute accuracy of the measurement,

e. Allow 20 minutes warm-up then measure
the 100 ns (10 MHz) frequency. Adjust the fre-
quency counter trigger level to obtain a stable
count. The counter must read within the range of
9,999,900 to 10,000,100 Hz. Record this reading
in the Test Record Form.

f. Set the line voltage to low line (108
Vac), The counter should display a reading be-
tween 9,999,825 and 10,000,175 Hz.

g. Vary the line voltage to 128 Vac (high
line) and note the freguency counter reading. It
should read between 9,999,825 and 10,000,175 Hz.

5-2

h. Reset the variac to nominal midline
(120 Vac).

5-7. TIME/DIV Output and AUTO STEP Check

a. Interconnect the 6127B Calibrator and
test equipment as shown in figure 5-2,

b. Select TIME/DIV Mode, 10_ns TIME/DIV-
FREQUENCY.

c. Connect the 61271C OUTPUT BNC directly
to the CH1 input of the 100 MHz oscilloscope (Tek
Model 2335 or equivalent). The 61278/61271C will
automatically terminate the signal in 50 ohms
vithin the 61271C.

d. Press the STANDBY/OPERATE touch Key.



TABLE 5-2. TEST EQUIPMENT

USE AND

i

EQUIPMENT
NO. DESCRIPTION APPLICATION MINIMUM SPECIFICATIONS
Ballantiﬁe Usoilloséope General Fault 5 mV, dual trace, 8 x 10 cm graticule.
Model 1032A Finding DC to 25 MHz.
Rise time <17 ns.
Signal delay.
Sweep time <50 ns/cm te 1 s/cm,
Ballantine Myltimeter Fault finding; DC: 1 mV to 1 kY,
Model 30268 pover supply volt- )
or age and resistance AC.rm; ?!Stgnzgg V, 10 Hz to 100 kHz
Model 3036B checks panaing. ;
Ohms: 0.1Qto 20 MY, 0,2 V to 2 V
measuring voltage.
AC Amps: 100 mA to 1 A,
DC Amps: 100 mA to 1 A,
3-1/2 digit display, battery and line
operation.
Ballantine AC/OC True RMS Line voltage mea- 4-1/2 digit display.
ModelozSBOA Digital Voitmeter | surement 10 mV to 1 kV full scales

Model 9635M-54

Ballantine
Madel 55008
(With Dpt. 35)

Fluke Model
885AB or 887ABf

Ballantine
Model 9635M

Tektronix
Model 2335

Ballantine
Model 12620A

Ballantine
Model 12625A

Ballantine
Model 12630A

Ballantine
Model 12249D

Digital Frequency
Counter

Differential
Voltmeter

5-1/2 Digit
Voltmeter
Oscilloscope
Adapter
Adapter

Termination

Cable Assembly
(8 inch)

Frequency cali-
bration and check
of markers to 1 GHz
(1. ns). Check of
TIME DEVIATION
range

DC Voltage Cali-
bration

DC Voltage Cali-
bration

Performance Checks '
Test equipment
connections

Test equipment
connections

Termination
50 ohms, 2 vatts

Test equipment
connections

10 uV resolution,

DC and AC to 1 MHz, DC coupled true
TMS response.

Nominal accuracy 0.2%.
Guarded and floating input,
1 GHz eight digit counter with_high-

stability clock (5 parts in 107 per
day) and NBS frequency traceability.

External clock input capability.

Sensitivity better than 25 mV rms at
500 MHz and 100 mV at 1 GHz,

Period measurement.

DC: 1 volt to 300 volts with 10 uVY
resolution.

Accuracys 0.02%.

0.01% accuracy, measure to 300 Vde.

100 MHz bandwidth, 5mV/div vertical
sensitivity.

BNC female to General Radioc GR-874
Connector,

BNC male to General Radio GR-874
Connector,

BNC/BNC feed-thru, 50 ohms, 2 watts,

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




TABLE 5-2. TEST EQUIPMENT (Cont'd)

EQUIPMENT
NO.

DESCRIPTION

USE AND
APPLICATION

MINIMUM SPECIFICATIONS

General Radio
Type GR-874
(Ballantine
Model 12626A)

General Radio
50 ohm Air Line
10 cm

General Radio
50 ohm Air Line
20 cm

BNC male to
GR-874
Ballantine
Model 12625A

BNC female to
GR-874
Ballantine
Model 12620A

Ballantine
Model 61252A

General Radio
Type W5MT3A

Hewlett-Packard
Model 651B or
652A

JFD Part No.
5284

Rhode and Schwarz
Model XSAM or
Model XSA/XKA

Tektronix 7000
Series with 7S14
Sampling Unit

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

Ballantine
Model 12617A

Attenuator, 6 dB

50 ohm Air Line

10 cm

50 ohm Air Line
20 cm

BNC male to
GR-874

BNC female to
GR-874

Tunnel Diode
Fast Rise Pulser

Metered Variac

Test Oscillator

Adjustment Tool

Frequency Stand-
ard, Atomic or
WWV Receiver

Oscilloscope

BNC Tee

Termination

Adapter

Input attenuator.
for high sensi-
tivity sampling
oscilloscope

Input delay line
for Fast Rise
Pulse checks

Input delay line
for Fast Rise
Pulse checks

Test equipment
connections

Test equipment
connections

Serves as Pulse
Shape Standard

Line Voltage con-
trol; metered cur-
rent and voltage

Test external clock
input signal source

Adjustment of var-
iable capacitors,
resistors, and
inductors

To calibrate clock
frequency

Check fast rise
time ( <3 ns) of
output signals,
Fast Rise Pulse
rise time checks,
and fast TIME/DIV
checks

Test equipment
connections

Provide a precise
50 Ohm termination

Test equipment
connections

50 ohm, 6 dB attenuator, dc to 1 GHz,
flatness 0,1%, dc to 100 MHz.

50 ohm, 10 em, to 5 GHz
50 ohm, 20 cm, to 5 GHz

BNC male to GR-874

BNC female to GR-874

Rise Time <125 ps,
0.25V into 50 ohms

(As required.)

10 Hz to 10 MHz (sinewave).

50 ohm output to 2 V rms.

Distortion <X 0.25%.

Low capacity alignment tool with 3/32

inch screwdriver blade and 5/64 hexagon
drive.

Rubidium frequency standard, 1 MHz, or
WV receiver/comparator, 1 MHz.

Frequency response to 1 GHz.
Rise time < 350 ps.

Internal and external triggering beyond
500 MHz.

50 ohm input,

Sensitivity better than 50 mV/cm,

Sweep time <2 ns/cm to 0,1 us/cm,

BNC tee

500 X 0.01%

BNC female to dual banana adapter.
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Figure 5-2. Time/Div and Trigger Amplitude Check, Test Set-Up

e. Adjust the oscilloscope controls as fol-

lowss
CH1 VOLTS/D1V SV
CH1 Coupling oC
CH1 POSITION Centered
CH2 POSITION OFF
A TIME/DIV ' 100 ns
X10 MAG ON
A Trigger SOURCE CH1 +
A Trigger COUPLING AC

f. Adjust Time Base A trigger level and
trace positioning controls to position a stable
display on the oscilloscope.

g. Observe that a marker pulse occurs on
each vertical line of the CRT graticule.

h, Using the AUTOSTEPV touch pad, select
continuously lower frequency TIME/DIV markers in a
5,2,1 sequence-doun to 5 sec, as shown on the Test
Record Form, and observe that the pulse amplitude
displayed is at least 1 V (2 div). Continuously

change the oscilloscope sweep range to maintain a
display of one marker pulse on each vertical line
of the CRT graticule.

NOTE

for time base speeds slower than 50 ns,
do not use the X10 magnifier on the
oscilloscope.

5-8. Trigger Output Check

a. Refer to the equipment set-upof the pre-
vious check, paragraph 5-7. Disconnect the 61271C
Head. Continue the 6127B TIME/DIV output at
100 ns and select OPERATE.

b. Connect a BNC~to-BNC-cable from the 61278
TRIGGER OUTPUT to the oscilloscope CH1 input BNC
through a 50Q termination located at the CHL
input BNC,

c. Press the Trigger X1/0FF touch key on
the 61278 and observe that the X1 annunciator
illuminates.




d. Set the oscilloscope Time Base A to 0.1
us/div and switch the X10 magnifier off.

e. Observe a square vave display on the os-
cilloscope. The period of each complete square
wave must occupy 1 division and the amplitude must
be at least 1 V (2 div).

f. Press the — 10 touch key on the 6127B
and change the oscilloscope time base to 1 us/div,

g, Observe that the oscilloscope display is
the same as step e.

h. Press the * 100 touch key on the 6127B
and change the oscilloscope time base to
10 us/div.

i, Observe that the oscilloscope display
is the same as step e.

5-9. TIME DEViation Check

a, Connect the equipment as shown in fig-
ure 5-1.

b, Select the TIME/DIV mode, 10 us TIME/~
DIV-FREQUENCY.

c. Press the- STANDBY/OPERATE touch key to
set the 6127B to OPERATE.

d. Observe a reading of 100,000 Hz (% 50 Hz)
on the frequency counter.

e. Press the DEV touch key.

f. Press the A (increment) touch key and
observe that the LO annunciator is illuminated.
Maintain pressure on the key while observing that
the display in the DEVIATION window increments
continuously in 0,5% steps up to a maximum of
-9,9%, Note that the first 5 steps after pushing
the A key are in 0.1% increments.

g. Select the periad average mode on the
frequency counter and observe a reading of 11.10
(£ 0.08) us.

h., Press the V (decrement) touch key and
observe that the HI annunciator is illuminated.
Maintain pressure on the key while observing that
the display in the DEVIATION window decrements
continuously in 0,5% steps down to a maximum of
49,9%, Note that the first 5 steps after pushing
the key in 0.1% decrements.

j. Observe a reading of 9.0l (% 0.06) us
on the frequency counter.

5-6

5-10. VOLTS/DIV Output (High Z) and
AUTO STEP Check

a, Connect the equipment as shown in fig-
ure 5-3. Select battery power mode for the
voltmeter. This check is applicable for a 1 M{2
load on the 61271C Head.

b. Select VOLTS/DIV mode, 20 V AMPLITUDE/-
DIV, 10 DIVISIONS, POS DC.

c. Set the differential voltmeter to the
1000 V range and = 1 V full scale. Set the dials
to + 200.00.

d. Press the STANDBY/OPERATE touch key.

e. Observe the null meter reading on the
differential voltmeter. It should be less than
* 500 mV,

f. Refer to the Test Record Form and con-
tinue with the checks, down to 10 mV, as shown on
the form. Use the AUTO STEP V key pad to decre-
ment amplitude in 5, 2, 1 steps. Use the AUTO
STEP A to increment the amplitude in 1, 2, 5
steps.

NOTE

Alwvays measure the dc offset voltage by
observing the null meter reading in the
STANDBY mode. Algebraically add this
thermal voltage to all readings under
100 mV to obtain the exact output
calibration voltage.

g. Far optional output verification from
5 mV/div to 10 uV/div, select 1 kHz FREQUENCY on
the 6127B and observe squarewave on an oscil-
loscope.

h. Press the STANDBY/OPERATE touch key to
return the 61278 Calibrator to the STANDBY mode.

5~11. VOLTS/DIV Output (50 ) and
AUTO STEP Check

a. Connect the equipment as detailed in
step 5-~10.a.

b. Connect a precision 50§ * 0.1 % termin-
ation between the 61271C OUTPUT BNC and the dif-
ferential voltmeter. See figure 5-3,

c. Select 1V AMPLITUDE/DIV, 5 DIVISIONS,
POS DC and precision 50§l LOAD.

d. Set the differential voltmeter to the
10V range and select a null sensitivity of 0.1V,
Set the dials to + 5,000,

e. Press the STANDBY/OPERATE touch key.



METERED VARIAC
GRW5MT3AW

Joocesond e

TRUE RMS VOLTMETER
BALLANTINE 3630A

OSCILLOSCOPE CALIBRATOR
MODEL 61278

BNC MALE
TO DBL
BANANA PLUG

DIFFERENTIAL VOLTMETER
FLUKE 885AB

e g e
8 i |
N e ©
N . :
1MQ AN 00000O
=H=1N
N
i halntantundeadi i
BNC FEM BNG TEE ’
TO DBL 12619A
BINDING POST !
ADAPTER :
|
61271C |
\ |
\ |
R B e i /
50 Q PRECISION
TERMINATION

Figure 5-3. VOLTS/DIV Output Check, Test Set-Up

f. Refer to the Test Record Form and con-
tinue with the checks, down to 10 mV, as shown on
the form. Use the AUTO STEP A key pad to
increment and the AUTO STEP V key pad to decrement
range steps in 1, 2, 5 sequence.

NOTE

Alvays measure the dc offset voltage by
observing the null meter reading in the
STANDBY mode. Algebraically add this
thermal voltage to all readings under
100 mV to obtain the exact output
voltage calibration.

g. For optional output verification from
S5 mV to 10 uV/DIV select 1 kHz FREQUENCY on the
6127B and observe squarewave on an oscilloscope.

h. Press the STANDBY/OPERATE touch key to
return the 61278 Calibrator to the STANDBY mode.

5~12. VOLTS DEViation Check

a. Connect the equipment as detailed in
step 5-10.a, (1 M) load).

b, Select 10 V AMPLITUDE/DIV, 10 DIVISIONS
and POS DC.

c. Set the differential voltmeter to the
1000 V range and 0.1 V null sensitivity. Set the
dials to +110.988 volts.

d. Press the STANDBY/OPERATE touch key to
set the 6127B to OPERATE,

e. Press the DEV touch key.

f. Press the A (increment) touch key and
aobserve that the LO annunciator is illuminated.
Maintain pressure on the key while observing that
the display in the DEVIATION window increments in
0.5% steps down to a maximum of ~9.9%, Note that
the first 5 steps after pushing the A key are in
0.1% increments.
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g. Note that the differential voltmeter
null meter indication is less than X 500 mV when
DEV is 9.9% LO.

NOTE

To return % DISTORTION to a reading of
0.0%, press the DEV touch key.

h., Press the ¥ (decrement) touch key and
observe that the HI annunciator is illuminated.
Maintain pressure on the key while observing that
the display in the DEVIATION window decrements in
0.5% steps up to a maximum of +9,9%, Note that
the first 5 steps after pushing the V are in 0.1%
decrements.

i, Set the dials on the differential volt-
meter to +90.992 volts.

j. Notethat the differential voltmeter null
meter indication is less than X 500 mV when DEV is
9.9% HI.

5-13. LOW DISTORTION PULSE Output Check
> 1.2 Volts (High Impedance Load)

a. Interconnect the Calibrator and test
equipment as shown in figure 5-4A. Connect the
61271C OUTPUT BNC directly to the osecilloscope CH1
input BNC. Terminate the external trigger cable
in 50 ohms at the oscilloscope.

b. Select LOW DISTORTION PULSE mode, 10 V
AMPLITUDE/DIV, 4 DIVISIONS, 100 kHz TIFE/=
DIV-FREQUENCY, and X1 TRIGGER.

c¢. Set the oscilloscope to 5V/div vertical
sensitivity, dc coupled, + external trigger and
0.0l us/div A sweep speed.

d. Press the STANDBY/OPERATE touch key to
set the 61278 to OPERATE.

e, Obtain a stable display of a positive
going edge of the sguare wave on the oscilloscope.
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Figure 5-4a. LOW DISTORT!ON PULSE > 1.2 Volt Output Check, Test Set-Up
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Figure 5-4b. LOW DISTORTION PULSE 20 mV to 1 Volt, 50 2 Output Check, Test Set-Up

f. Observe that the 1leading edge of the
vaveform is nominally 8 divisions in amplitude
" peak-to-peak and the overshoot at the top of the
leading edge does not exceed 3%.

g. DObserve that the 10% to 90% risetime of
the positive-going edge is no more than 100 ns.

h. Press the STANDBY/OPERATE touch key to
return the 61278 Calibrator to the STANDBY mode.

5-14. LOW DISTORTION PULSE Output Check
20 mV to 1 Voit (508 load)

a. Connect the equipment as shown in fig-
ure 5~4B. Connect the 61271C Head to the sampling
oscilloscope CH1 50 ohm input.

b. Select LOW DISTORTION PULSE mode, 100 mV
AMPLITUDE/DIV, 4 DIVISIONS, 50 LOAD (to auto-
matically disconnect the internal 50 ohm
termination in the 61271C Head) and 1 MHz
TIME/DIV-FREQUENCY.

c. Set the sampling oscilloscope to
100 mV/div vertical sensitivity, dc coupled, in-
ternal trigger and 0.5 ns/div sweep speed,

d. Press the STANDBY/OPERATE touch key to
set the 61278 to OPERATE.

e. Obtain a stable display of a positive
going edge of the square wave on the oscilloscope.

f. Observe that the leading edge of the
vaveform is 4 divisions in amplitude peak-to-peak
and the overshoot at the top of the leading edge
does not exceed 3%.

g, Observe that the 10% to 90% risetime of
the positive-going edge is less than 1.3 ns.

h. Press the STANDBY/OPERATE touch key to
return the 61278 Calibrator to the STANDBY mode.
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Figure 5-5, FAST RISE PULSE Output Check, Test Set-Up

5-15, FAST RISE PULSE Output Check

a. Connect the equipment as shown in figure
5=5. Connect the 61271C Head to the 1 GHz
sampling oscilloscope through a BNC to 874
adapter, a & dB (X2) 50 ohm attenuator pad, 30cm
of GR874 50 ohm air line (10 om and 20 cm length)
and an 874 to BNC adapter. The air lines and 6 dB
attenuator are required to minimize the effects of
termination mismatch aberrations at the upper
corner and along the leading edge.

b, Select FAST RISE PULSE mode, 1 MHz
TIME/DIV-FREQUENCY.

c. Select 100 mV/div, 2 ns/div and intern-
nal triggering on the sampling oscilloscope.

d. Obtain astable display of a positive go-
ing edge of the square wave on the screen of the
oscilloscope, as shown in figure 5-6.

e. Observe that the leading edge of the
displayed waveform is at least five divisions
peak-to-peak.
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f. Observe that the avershoot of the lead-
ing edge displayed on the 1 GHz sampling
oscilloscope is no greater than 3% of the peak-
to-peak value. Note that aberrations and flatness
are X 3% of peak-to-peak of pulse amplitude
(0 to 100%). To obtain better resolution, connect
an X-Y plotter to the 7514 sampler and plot a
6 inch vertical trace to more readily quantize
aberrations.

g. Change scope time base to 100 ps/div.
Observe that the 10% to 90% rise time of the
positive going edge is less than 406 ps. Measure
the displayed rise time. Correct for sampling
scope rise time by using:

T =z \J (Tpisplay)? - (Tseope)?

pulse

For a 1 GHz sampling scope the displayed rise time
should, therefore, be no slower than 406 pico~
seconds to verify the 200 ps pulse rise time.
T Scope is 350 picoseconds for the 1 GHz sampling
sCOpP6.



h. Change scope time base to 2 ns/div and
activate the 61278 % DEVIATION by pressing the DEV
touch key pad.

i. Press the A increment key pad until
a display of 49.9% (HI) deviation is indicated.
Observe that the amplitude of the fast rise pulse
has been increased to about 5,5 divisions and that
the top edge near the corner remains nominally
flat.

jo Press the V decrement key pad until a
display of -9,9% (L0) deviation is indicated.
Observe that the amplitude of the fast rise pulse
has been decreased to about 4,5 divisions and that
the top edge near the corner remains nominally
flat,

R s ,
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Figure 5-6. Determining Risetime

5-16. MILLIAMPERES/DIV Output Check

a. Connect the equipment as shown in figure
5-7. Use a current probe with 2 mA/mV sensitivity
such as the Tektronix P6021 or equivalent.

b, Select MILLIAMPERES/DIV mode, 5 mA AM-
PLITUDE/DIV, 10 DIVISIONS and 1 kHz TIME/DIV-
FREQUENCY.

NOTE

Initially both amplitude mode annuncia-
tors will illuminate unless instrument
was previously in VOLTS/DIV or MILLI-
AMPERES/DIV mode.

c. Select 5 mV/div on the oscilloscope CH1
vertical input attenuator and set the oscilloscope
time base A to .5 ms/div.

d. Press the STANDBY/OPERATE touch key.

e. Observe the oscilloscope display. It
should be a squarewave having a peak-to-peak edge
amplitude of five divisions and show five complete
cycles of the signal (for a current probe having 2
milliamp/millivolt sensitivity.

f. Press the STANDBY/OPERATE touch key to
return the 61278 Calibrator to the STANDBY mode.

g. Connect the Model 61271C Head to the
input amplifier of an oscilloscope.

h, Set the oscilloscope attenuator to
.5V/DIV and the time base to .2 ms/div.

i, Select MILLIAMPERES/DIV mode, 5 mA,
10 DIVISIONS, 1 kHz FREQUENCY, and OPERATE. De-
press UUT/CALIB key pad.

Jo Adjust scope triggering and centering
to obtain a stable squarewave display.

ke Verify MILLIAMPERE/DIV accuracy by ob-
serving 5 div peak-to-pesk squarewave display
(i.e. 50 mV/mA).

5-17. CALIBRATOR COMPARATOR CHECK

a, Connect the equipment shown in figure
5-8, Be sure to use the 61272C Amplitude Compara-
tor Head with the 6127B.

b. Set the 61278 to CALIBRATOR mode. Note
that the VOLTS/DIV and CALIBRATOR annunciator
lamps are lit and 1 kHz FREQUENCY is displayed.
The red UUT SELECTED indicator on the 61272C head
should also be 1it.

c. Note the output amplitude of the Scope
Calibrator and set the 6127B VOLTS/DIV to the same
amplitude. Select 1 DIV unless the Scope Calibra-
tor signal is not in the normal 1,2,5 sequence.
If necessary, use the 61278 DIV selection as a
miltiplier for the VOLTS/DIV selection to obtain
61272C output equal to that of the Scope Calibra-
tor signal.

d. Set the Scope input to DC coupling and
VOLT/DIV to one fifth (or sixth) the value of the
Scope Calibrator. Set the time base to 10 us/
DIV, Free run the Scope time base without trig-
gering and cbserve two or three horizontal lines
on the Scope. Two lines will appear if the Scope
Calibrator signal and the 6127B output amplitude
are matched.

e. Select DEVIATION and observe that the
three lines can be merged into two lines or the
upper of the two lines spread apart when using
61278 DEVIATION,
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Figure 5~7. MILLIAMPERES/DIV Output Check, Test Set-Up

f. Select UUT/CALIB and push the key pad
several times and note that the red lamp on the
61272C is 1lit in UUT mode and extinguished in
CALIB mode.

g. Disconnect the ecable from the UUT CAL~
IBRATOR BNC input on the 61272C head. Set the
61278 to ALT MODE with the red indicator on the
61278 lit, showing that the UUT CALIBRATOR BNC is
connected to the output BNC, Connect an ohm meter
across the UUT CALIBRATOR INPUT BNC on the 61278B.
Observe an open circuit, then press the 50 ohm
LOAD touch key pad on the 6127B and read 50 ohm
(+ 0.2 ohm) on the ohm meter.

5-18. PREVENTIVE MAINTENANCE

General. Preventive maintenance performed on a
reqular schedule can prevent instrument breakdown
and may improve instrument reliability. To insure
that the calibrator is always ready for operation,
it must be inspected systematically 'so that
defects may be discovered and corrected before
they result in serious damage or failure.
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5-19. Cleaning

a. Clean exterior surfaces with a mild de-
tergent mixed equally with water. Wipe dry with a
soft clean cloth,

b. Cleen interior surfaces by first remov-
ing dust with low pressure compressed air. Limit
the nozzle pressure to no more than 29 pounds per
square inch (PSIG)., Clean contacts and component
terminals with a small acid brush dipped in FREON
TF.

5-20, Periodic Electrical Adjustment
5-21. DISASSEMBLY
5-22. Cover Removal and Replacement

5-23, The 61278 top and bottom covers are easily
removed., First, make sure that the POWER switch
is released out to the off position 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 and two on
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Figure 5-8, Location of 61278 Circuit Board Assemblies

the sides. After removing both of these screws,
raise the cover up slightly at the rear and slide
it forward to clear the front lip and then 1ift it
of f.

A safety hazard exists when the 6127B
top and bottom covers are removed, To
avoid shock, exercise extreme care when
making checks and adjustments.

5-24. Location of Circuit Board Assemblies., Re-
fer to figure 5-B for the location of the 6127B
circuit board assemblies.

5-25, Removal of Circuit Board Assemblies

5-26. Make sure that the POWER switch is re-
leased out to the off position and the ac power
cord is disconnected.

a. First remove the circuit board retainer
by unscrewing the four flat head screws securing
it.

b, Grasp the printed circuit card securely
and pull it straight up from the connector socket,

c, If necessary, disconnect any cables.

CAUTION

When re-inserting a circuit board make
sure that it is oriented correctly. In
all cases, except the larger A22, A30,
and A3l assemblies; the component side
faces the front of the Calibrator. For
the three larger assemblies, the com-
ponent side is towards the right side
of the instrument.

5-27, CALIBRATION PROCEDURES

5-28. General. The following adjustments are
performed to insure that the calibrator meets its
performance specifications. Failure to satisfy an
adjustment requirement indicates a malfunction.
Re~check to be sure that the procedure and set-up
are being performed correctly. If unsatisfactory
results are obtained, refer to the troubleshooting
procedures beginning with paragraph 5-50, For the
location of adjustments, see figure 5-9,
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Figure 5-9. Location of Adjustments

5-29, VOLTS CALIBRATION

5-30. 200 Volt Calibration Adjust (A3-R9)

a, Push the 61278 POWER switch in to the on
‘position.

b. Select VOLTS/DIV Mode, 20 V AMPLITUDE/-
DIV, 10 DIVISIONS, and POS DC.

c. Connect the 61271C OUTPUT BNC to the dif-
ferential voltmeter (Fluke 887AB or equivalent) as
shown in figure 5-3. Set the ac line voltage to
midline.

d. Set the differential voltmeter to 1000 V
range and 100 mV null sensitivity. Set the dials
to + 200.00.

e. Press the STANDBY/OPERATE touch key.

f. Adjust A3-R9, the 200 VOLT CALIBRATION
ADJ potentiometer, until the differential voltmet-
er shows a null within X 25 mV,

g. If the adjustment potentiometer is near
either end of its range, solder or unsolder the
butting pad on A3 Assembly board. (Either across
A3-R10 or A3-R11.) Decrease by unsoldering; in-
crease by saldering.

h. Measure each of the 61278 output volt-
ages listed in table 5-3.

NOTE

Determine the measurement circuit off-
set voltage on each range by first
selecting the GND (Standby) mode. Sub-
tract this offset voltage from the
range calibration being performed and
the null limits indicated.

5-31. Square Wave Zero Level Adj. (A3-R2)

a. Select VOLTS/DIV Mode, 20 V AMPLITUDE/-
DIV and 1 DIVISIONS.

b. Select 1 kHz TIME/DIV-FREQUENCY.



Table 5-3. VOLTS/DIV Accuracy Limits

AMPLITUDE/ TIME/DIV-
DIVISION DIVISIONS FREQUENCY LIMITS
20 V 10 POS DC + 199.5 to + 200.5 Vde
20 V 8 POS DC + 159.6 to + 160.4 Vdc
50 V 3 POS DC + 149,6 to + 150.4 Vdc
20 V 6 POS DC +119.7 to + 120.3 Vdc
20 V 5 POS DC + 99,75 to +100.25 Vdc
20 V 4 POS DC +79.8 to+ 80.2 Vdc
20 V 3 POS DC + 59,85 to + 60,15 Vdc
20 V 2 POS DC +39.9 to+ 40.1 Vdc
20 V 1 POS DC +19.95 to + 20.05 Vdc

c. Connect the differential voltmeter to
the Model 61271C OUTPUT BNC connector as shown in
figure 5~3.

d. Setthedifferential voltmeter sensitiv-
ity to 100 mV.

e. Press the STANDBY/OPERATE touch key.

f. Switch the EXT CLOCK IN/OUT switch lo-
cated on the rear panel to the in position,

g. Repeat step f. until the output goes

low.

h, Adjust A3-R2, the SQUARE WAVE ZERD LEV-
EL ADJ, potentiometer, for an offset reading of
less than 20 mV.

i. Set the EXT CLOCK IN/OUT switch to the
out position.

5-32. 50Q Zero Volts Offset Adjust (A26-R17)

a, Pushthe 61278 POWER switch in to the on

position.

b. Connect the differential voltmeter to
the 61271C OUTPUT BNC connector as indicated in
figure 5-3.

c. Select VOLTS/DIV Mode, 1V AMPLITUDE/-
DIV and 10 DIVISIONS,

d, Select POS DC,

e. Set the differential voltmeter to the
1 V range and select a null sensitivity of 100 uV.
Set the dials to + .0000. Allow 5 minutes for
temperature stabilization,

f. Select OPERATE, then return to STANDBY
by pressing the STANDBY/OPERATE touch key.

g. Adjust A26~R17 for areadingof0X 10 uV
on the differential voltmeter.

5-33. 500 Amplifier Hi Z Cal, (A26~R22)

Select VOLTS/DIV Mode, 1 V AMPLITUDE/-

a,
DIV and 10 DIVISIONS.

b. Select POS DC.

NOTE

Make sure that 502 is not selected.

e, Connect the 61271C OUTPUT BNC to the dif-
ferential voltmeter as shown in figure 5-3.

d. Set the differential voltmeter to the
10 V range and select a null sensitivity of 0,1 V.,
Set the dials to + 10.000.

e. Press the STANDBY/OPERATE touch key.

f. Adjust A26-R22, the HI Z CAL, for a null
reading of 0 X 25 mV.

5-34. 50Q Amplifier LO Z Cal. (A26~R24)

a. Select VOLTS/DIV Mode, 1V AMPLITUDE/-
DIV and 5 DIVISIONS.

b. Select POS DC and 50§ LOAD.
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c. Connect a precision 50§} termination to
the 61271C OUTPUT BNC connector.  (See figure
5=3.)

d. Connect the differential voltmeter as
shown in figure 5-3.

e. Set the differential voltmeter to the
10 V range and select a null sensitivity of 0.1 V.
Set the dials to +5.000.

f. Press the STANDBY/OPERATE touch key.

g. Adjust A26-R24, the LO Z CAL, for a null
reading of 0 * 12.5 mV.

5-35, 60 dB Attenuator Cal, Adj. (A7-R20)

a. Refer to figure 5-3 for test equipment

set-up., (Use 1 M{] termination.)

b. Select VOLTS/DIV Mode, 20 mV AMPLITUDE/-
DIV and 10 DIVISIONS,

c. Select POS DC,

d. Set the differential voltmeter to the
1 V range and select a null sensitivity of 1 mV,
Set the dials to + ,2000. Allow 5 minutes for
temperature stabilization,

e. Press the STANDBY/DPERATE touch key,

f. Adjust A7-R20, 60 dB ATTENUATOR CAL. ADJ.,
for a null reading of 0 X 500 uV,

5-36, Std. Current Cal. (A26~R9)

a. Release the 61278 POWER switch out to
the off position.

b. Connect the differential voltmeter a-
cross A26-R5 as shown in figure 5-10.

c. Push the 6127B POWER switch in to the
on position.

d. Select MILLIAMPERES/DIV Mode, 10 mA AM-
PLITUDE/DIV and 5 DIVISIONS.

e. Select POS DC.
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Figure 5-10. Current Calibration, Test Set--Up



f. Set the differential voltmeter to the
10 V range and select a null sensitivity of 0.1 V.,
Set the dials to +5.000.

g. Press the STANDBY/OPERATE touch key.

I h. Adjust A26-R9, the STD. CURRENT CAL.,
for a null reading of 0 X 12.5 mV.

i. Release the 6127B POWER switch out to
the off poaition and disconnect the differential
voltmeter from A26-R5,

5-37. VOLTS DEVIATION CALIBRATION
5-38. VOLTS DEVIATION RANGE (A18-R2)

a. Push the 61278 POWER switch in to the
‘on position.

b. Select special 6127B Deviation Calibra-
tion routine by first pressing the TIME/DIV mode
key, then press the hidden touch key, located
directly below DEV. Sequentially press the row of
5> keys. In the event of a failure on self-test,

depress DEV key and hold to select special test
routine.

c, Select VOLTS/DIV Mode on the 61278,

NOTE

When ‘"special routine" is used, the
VOLTS/DIV mode will immediately be
selected as indicated by only that
annunciator illuminating.

d. Connect the digital voltmeter (Ballan-
tine Model 9635M or equivalent) to the 61271C QUT-
PUT BNC as shown in figure 5-11.

e. Press the STANDBY/OPERATE touch key.

f. Press the V (decrement) touch key.
% DEVIATION will go immediately to 9.9% (L0) as
indicated by the display.

g. Adjust AlB-R2 for a reading of +224.4 V
£ 0.1 Von the 9635M, (Note this reading.)
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Figure 5-11, Volts Deviation Calibration, Test Set-Up
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5-39, Deviation Meter Calibration (A117-R5)

a, Continuing from the previous paragraph,
press the DEV touch key and note reading. Sub~
tract this reading from step 5-38. g., then divide
by 2 and adjust Al17-R5 for a front panel reading
of the calculated number.

EXAMPLE: 224.4 - 200.0 = 24.4 + 2 = 12.20 X .05
5-40. Volts Deviation Centering Adj. (A7-R25)

a. Continuing from the previous paragraph,
press the A (increment) touch key. % DEVIATION
vill go immediately to +9.9% (HI) as indicated by
the display.

b. Adjust A7-R25 for a reading of +178.3 V
+ 0.1 V on the 9635M.

c. Observe the reading of the 61278 AMPLI-
TUDE/DIV display. It must be -10.85 % .05.

d. Depress the CLEAR touch key once to re-
turn the Calibrator to its normal position.

5-41, TIME CALIBRATION

5-42, 200 MHz Doubler Adj.
(A27-R50, A27-C28)

a. Push the 61278 POWER switch in to the on
position,

b. Select TIME/DIV Mode and 5 ng TIME/DIV-
FREQUENCY.

c. Connect a sampling oscilloscope (Tek-
tronix Model 7000 with 7511 plug-in or equivalent)
to the 61271C OUTPUT BNC. Refer to figure 5-5,

d. Press the STANDBY/OPERATE touch key.

e. Set the oscilloscope time base to 5ns/-
cm and the vertical sensitivity to 20 mV/cm.

f. Select external triggering and connect
the 61278 TRIGGER OUTPUT BNC to the sampling
oscilloscope external trigger input, Adjust the
sweep triggering for a stable triggered display.

g. Adjust A27-R50 until a signal having a
frequency of 200 MHz is displayed on the oscillo-
scope.«

h. Adjust A27-C28, 200 MHz TUNE, for max-
imum amplitude and fidelity of the 200 MHz (5 ns)
signal.

i, If necessary, re-adjust A27-R30.

5-43, Low Distortion Pulse Generator Adj,
(A127-R50)

a, Push the 6127B POUER switch in to the on
position.

b. Select LOWDISTORTION PULSE Mode, 500 mV
AMPLITUDE DIV, and 2 DIVISIONS,

c. Select 1 kHz TIME/DIV-FREQUENCY.

d. Connect the 61271C QUTPUT BNC to the os-
cilloscope. Terminate in 50 8 . Set the V/DIV
to 200 mV/cm and TIME/DIV-FREQUENCY to 1 ms/cm.
Refer to figure 5-4.

e. Press the STANDBY/OPERATE touch key.

f. Adjust A127-R50 for a reading of 1 V
* 30 mv,

5-44, Low Distortlon Pulse Generator Adj.
(A127-R54)

a. Push the 6127B POWER switch in to the
on position.

b. Select LOW DISTORTION PULSE Mode, 50 mV
AMPLITUDE/DIV and 1 DIVISION.

c. Select 1 kHz TIME/DIV-FREQUENCY.

d. Connect the 61271C OUTPUT BNC to a pre-
cision 50§ termination, then to the VOLTS/DIV
input of the oscilloscope. Set the VOLTS/DIV to
10 mV/cm and the TIME/DIV-FREQUENCY to 1 ms/cm.
Refer to figure 5-4.

e, Press the STANDBY/OPERATE touch key.

f. Adjust Al127-R54 for a reading of 50 mV
* 1.5 mV,

5-45, Time Deviation Calibration
5-46. A31-R13, A31-R14 Adjustments

a, Push the 6127B POWER switch in to the
on position., Allow 20 minutes warmup time with
covers on the 61278.

b, Select special 6127B Deviation Calibra-
tion check routine by first pressing TIME/DIV and
1 ms touch key pads then press the hidden touch
key pads located directly above the DEV key pad
and sequentially press the column of 5 key pads
belov.

c. Select TIME/DIV Mode,



d. Connect a frequency counter (Ballan-
tine Model 5500B-Option 35 or equivalent) to the
61271C OUTPUT BNC., Terminate the connection in a
500 load. Set the counter to display a period of
100 ms.

e. Press the STANDBY/OPERATE touch key.
f. Press the A (increment) touch key.

g. Adjust A31-R13 for a display 1110.00 kHz
* .50 kHz on the frequency counter.

h. Press the ¥V (decrement) touch key.

i. Adjust A31-R1l4 for a display of 890,00
kHz * .50 kHz on the frequency counter.,

5-47. A18-Ré, A18-R8 Adjustments

a. Continue from previous paragraph and
press the ¥V (decrement) touch key.

b. Observe the reading displayed in the
61278 AMPLITUDE/DIV and DIVISIONS windows.

c. If necessary, adjust Al8-R8 until +11.00
to +11.50 is displayed in the AMPLITUDE/DIV and
DIVISIONS windows. (See example.)

Example:
11 0o

AMPLITUDE/DIV DIVISIONS

d. Press the A (increment) touch key and
observe the reading displayed in the AMPLITUDE/DIV
and DIVISIONS windows.

e, If necessary, adjust Al8-R6 until
~11.00 to -11.50 is displayed in the AMPLITUDE/DIV
and DIVISIONS windows, (See example.)

Example:
-11 00

AMPLITUDE/DIV DIVISIONS

f, Press the CLEAR touch key once to re-
turn the Calibrator to its normal operation,

5-48. Check of TIME/DIV Deviation

a. Select TIME/DIV Mode, 100 ms TIME/DIV-
FREQUENCY.

b, Press the STANDBY/OPERATE touch key.

c. Press the DEV touch key.

d. Press the A touch key. Continue to
maintain pressure on it while observing the dis-
play in the % DEVIATION window.

e. It should continue to increase and fin-
ally stop at 9.9%, The LO annunciator will illu-
minate,

f. Observe the reading displayedby the fre-
quency counter. It should indicate 111 ms * 5 ms.

g. Press the V touch key. Continue to
maintain pressure on it while observing the
display in the % DEVIATION windov.

h. It should continue to decrease and fin-
ally stop at 92,9%, The HI annunciator will illu-
minate.

i. Observethe reading displayedby the fre-
quency counter. It should indicate 51 ms * 4 ms.

5-49, 200 ps Fast Rise Adj. (A41-R4, A41-R18,
A41-R31, A41-C5, A41-C9)

a, Remove the two upper screws at the front
of the Model 61271C Head and the two upper screws
at the rear. Lift off the top (labeled) half of
the enclosure.

b. Connect the 61271C OUTPUT BNC to the
sampling oscilloscope through a BNC to GR874
Adapter, 6 dB (X2) 50 ohm attenuator and 30cm of
GRB74 50 ohm air line., See figure 5-5.

c. Push the 61278 POWER switch in to the
on position.

d, Select FAST RISE PULSE, 100 kHz TIME/-
DIV-FREQUENCY.

e. Press the STANDBY/OPERATE touch key pad
and set the 61278 to OPERATE,

f. Refer to figure 5-12 for location of
adjustments in the 61271C Head. See figure 5-13
for pulse shape.

g. Set sampling scope to 2ns/DIV and posi-
tion the pulse rise one DIV from the left of the
CRT graticule when making pulse shape adjustments.
Obtain a stable internally triggered display of 5
divisions amplitude on the sampling scope. Be
certain the sampling scope pulse response provides
a flat pulse top and good corner. Check the
sampling scope with a known pulse generator such
as the Ballantine Model 61252A Tunnel Diode Pulse
Generator if the pulse response of the sampling
scope is in doubt. The sampling scope may not
have an ideal response so it will be necessary to
record its response and deconvolute the displayed
61271C Fast Rise Pulse against the pulse response
of the sampling scope.
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A14—R31
DEV TRACK ADJ.

A14—-R18
FLATNESS ADJ.

A14—R4
PULSE SHAPE ADJ.

A14—C9
PULSE SHAPE ADJ.

A14-C5
CORNER OVERSHOOT ADJ.

Figure 5-12. Location of Adjustments, 61271C

Flgure 5-13. Fast Rise Pulse Display,
200 ps Rise Time

5-20

h., Except for Al4~C5 the corner overshoot
adjustment, all the 61271C adjustments have some
interaction and interdepsndence. If the 61271C is
operative and had no parts replaced, it is best to
make only minor touch up adjustments to restore
the pulse shape to original factory calibration.

i. For full recalibration set the 61278 for
DEV off. Set Al4-C9 to the center of its range
vith plates half meshed. Set Al4-R4 to midrange.
Then adjust Al4-R18 for best flatness of the top
of the pulse. While re-adjusting Al4-C9 and
Al4-R4, which interact, continue trimming all
three adjustments until the pulse top has maximum
flatness and a square corner.

js Set the 6127B DEV and V to a ~9,9%.
Note the pulse corner and the first 10 ns of the
pulse top. If the corner is:

1, (QOVERPEAKED

Adjust DEV Track Adj. Al4-R3) so as
to double the overpeaking, then adjust Al14-R18 to
flatten the pulse and produce the best corner.
Reset to DEV off. Check for flat pulse top and
adjust A14-R18 for maximum flatness. Repeat these



adjustments at DEV -9.9%, 0.0% and +9.9% until
maximum pulse flatness is observed at all DEV
levels. Some slight trimming of Al4-R4 and A14-C9
may also be helpful.

2. ROUNDED CORNER (UNDERPEAKED)

Adjust DEV Track Adj, Al4~R31 so as
to double the corper rounding. Then adjust
Al4-R18 to flatten the pulse and produce the best
corner. Reset to DEV off. Check for flat pulse
top and adjust Al4-R18 for maximum flatness.
Repeat these adjustments at DEV -9.9%, 0.,0% and
+9.9% until maximum pulse flatness is observed at
all DEV levels. Some slight trimming of Al4-R4
and Al4-C9 may also be helpful.

k. Set sampling scope time base to 500 ps/-
div. Set the 6127B for DEV off. Adjust Al4-C5
for best overshoot at the extreme corner. A
setting of 1% to 2% is recommended, since
replacing the cover on the 61271C Head will
slightly lower the overshoot.

1. Replace the top cover and again check
pulse aberrations to be within X 3%, rise time to
be no slower than 2D0 ps, and best flatness of the
pulse top.

5-50. TROUBLESHOOTING

5-51. The troubleshooting procedures should be
performed only when the Model 61278 cannot be cal-
ibrated using the procedures of paragraph 5-27
through 5-49, Proceed as follows:

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

b. Refer to the circuit theory described
in Section 4. Use the block diagram and simpli-
fied schematic diagrams contained in that section
as well as the logic tables.

c. To locate faults see the troubleshooting
flowcharts beginning with Figure 5-14.

5-52. Printed Circuit Board Repalr

5-53. The calibrator wuses an setched-copper
printed circuit board. Some of the printed cir-
cuit boards uses plated-through holes, To prevent
damage to circuit boards and components, observe
the following instructions when soldering:

a. Use a low-heat capacity soldering iron
with a 700 F, tip, 1.5 mm (1/16 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 over voltage 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 possi-
ble to the body of the component to ensure minimum
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 com-
ponent lead.

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 remaining leads from the
conductor side of the board.

g. Usea short soldering cycle since exces-
sive or prolonged heat may destroy the laminate
and 1lift 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 heat-
ing 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, first
straighten and shape the leads. Insert the
component into 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 connection.

Jj» After removingor inserting a component,
clean excess flux from the connection and sur-
rounding area. Use TF Freon spray cleaner, such
as Miller Stephenson Chemical Co., Type M5-180
(Ballantine P/N 80-10004~0), low air pressure (5
to 20 PSIG), and a humidity seal spray, such as
Humiseal, Columbia Technical Corp., Type 1B15
(Ballantine P/N BD-10005-0), to seal the board and
protect it against humidity. To avoid leakage,
which may affect performance if the instrument is
exposed to high humidity, do not touch the cleaned
board or handle the components excessively.
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PERFORMANCE ASSURANCE CHECKS
TEST RECORD
BALLANTINE MODEL 61278

Serial No. Date

Options Installed Performed By

NOTE: All tests performed at reference conditions of 22%C * 2°C after warmup of one hour.

1. CALIBRATOR SELF TEST CHECK (Paragraph 5-5)

At nominal voltage (Table 5-1)

a. Pover on and self test indicators light

b. No error indications

¢, All panel numerics and indicators light

d., Prompt lines appear

At low mains voltage (Table 5-1)
e. Initiate self test by double CLEAR

f. No error indications

g, All panel numerics and indicators light

h. Prompt lines appear

At high mains voltage (Table 5-1)

i. No error indications

j« All panel numerics and indicators light

k. Prompt lines appear

2. OSCILLATOR FREQUENCY ACCURACY CHECK (Paragraph 5-6)

At nominal mains voltage (Table 5-1)
a., 10 MHz (limit: 9,999,900 to 10,000,100 Hz)

At lowv mains voltage (Table 5-1)
b. 10 MHz (limit: 9,999,825 to 10,000,175 Hz)

At high mains voltage (Table 5-1)
c. 10 MHz (limit: 9,999,825 to 10,000,175 Hz)

Volts
¢ )
)
(G
¢
)
¢ )
¢ )
)
« )
«(
Hz

¢ )
¢ )
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3. TIME/DIV OUTPUT CHECK (Paragraph $-7)

Check for 1 marker per graticlue line

500ps % )

lns __ * ) lus ()
2ns ___ *( ) 2 us )
5ns () Sus ____ ()
W0ns () Wus ()
20ns ____ () 20us _____ ()
50ns () 50us _____ ()
Wons () 100us ()
20ns () 200us ____ ()
500 ns ¢ ) 500us ____ ()

* Optional - Test with Sampling Oscilloscope

4, TRIGGER OUTPUT CHECK (Paragraph 5-8)

X1 ¢ ) 1V
+ 10 ()
100 )

5. TIME DEVIATION CHECK (Paragraph 5-9)
a., 100,000 Hz (X 50 Hz)
b. A 11.11 us (limit: 10.05 to 11.17 us)
c. LO annunciator is lit
d. ¥V 9.11 us (limit: 9.05 to 9.17 us)

e. HI annunciator is lit

10
20
50

100

200
500

ms
ms
ms
ms
ms
ms
ms

(
(
(
(
(
(
(
(

ms

JE———
———
LR ROST—.
[ S,
s
e ——
——
[um——

(

ms

1 sec

2 Sec

5 Sec
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6. VOLTS/DIV OUTPUT (HIGH Z) CHECK (Paragraph 5-10)

STANDBY mode DC offset voltage uy
6127B (High 7) DIFFERENTIAL VOLTMETER
VOLT/DIV DIVS ERROR LIMITS VOLTAGE READING

20V 10 X500 mv 200 v

50V 3 375 wv 150 V

v 10 X 250 mV o v
5V 10 X125 mv 50V
2V 10 £ 50 mV 20V
1V 10 25 v 10 V
1V 8 20 mv gV
1V 6 15 mv 6V
1V 5 X 12,5 my 5V
1V 4 £ 10 mV 4 v
1V 3 2 7.5 mY 3V
1V 2 *r 5 wv 2V
1V 1 + 2.5 mV 1y

500 mV 10 * 125 mV 5V

200 mV 10 X 5 my 2V

100 mV 10 2.5 mv 1 y¥

50 mV 10 I 1.25mV S5 oVE

20 mV 10 + 500 uv .2 V¥

10 mV 10 X250 uwV L1 %

7. VOLT/DIV OUTPUT (508 ) CHECK' (Paragraph 5-11)
Terminate the 61271C with 50 ohms (X 0.1%
STANDBY mode DC offset voltage uv
61278 (50 Q) DIFFERENTIAL VOLTMETER
VOLT/D1V DIVS ERROR LIMITS VOLTAGE ERROR READING

1V 5 +17.5 mv SV

500 mV 10 +17.5 mv 5V

200 oV 10 £ 7.0 mV 2V

100 mV 10 3.5 m 1 y*

50 mV 10 £ 1.75 mv 5 u¥

20 mV 10 £700 uy W2 V%

10 mV 10 X350 uy Jd ux

* Requires DC offset voltage correction
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8. VOLTS DEVIATION CHECK (Paragraph 5-12)
a. A LO annunciator lights
b. +110.988 Volts * 344 mV
e. V HI annuciator lights

de + 90.99 * 282 mV

9. LOW DISTORTION PULSE OUTPUT (HIGH Z) CHECK (Paragraph 5-13)
a, B divisions amplitude

b. Rise time ( =< 100 ns)

10. LOW DISTORTION PULSE OQUTPUT (50§ ) CHECK (Paragraph 5-14)
a, 4 divisions amplitude

b, Rise time ( = 2 ns)

11. FAST RISE PULSE OUTPUT CHECK (Paragraph 5-15)
a. 5 divisions amplitude
b. Overshoot ( < 3%)
c. Rise time ( £ 200 ps)
d. & HI increase to 5.5 divs

e. V 10 decrease to 4,5 divs

12, MILLIAMPERES/DIV OUTPUT CHECK (Paragraph 5-16)

Use 2 mA/mV current probe
a., Amplitude 5 divisions

13. AMPLITUDE COMPARATOR CHECK (Paragraph 5-17)
a. CALIBRATOR, VOLT/DIV and 1 kHz are lit
b. Three lines across scope face
c. Merge to two lines with DEVIATION
d. Alternate switch mode select with lamp indication

e. 50 ohm termination check (limit: 49.8 to 50,2 § )

14, |EEE-488 BUS CHECK
Controller Model

ns

ns

.
%

ps
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15. OPTION CHECK (if installed)

a, Option

b. Option

16. MECHANICAL CHECKS

a., 61278
b, 61271C Fast Rise Pulse Head

e, 61272C Amplitude Comparator Head

Test Engineer
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START

Select VOLTS/DIV

Prompt
lines appear in

AMPLITUDE/DIV

display

YES

Problem in uP
circuits, Try
SELF TEST

Enter 20V
AMFLITUDE/DIV

.

Enter
Divs 1

.

Enter

TIME/FREQ DC

:

Select OPERATE

420 Vde
present at 61271C
QUTPUT BNC

Sheet 3

Is
voltage a
multiple of

20 vdc
?

Replace A4
Assembly

+ 20 Vde
present at

Replace A31
Assembly

voltage
0 vde
2

YES

Measure voltage at
A2-TP6( Vg). u
A2~-TP2 as low
reference

+20 Vdc
present

Measure voltage

at A2-TP1

?

YES

<

¥

Measure voltége
at A3P1-P,

Check power
transformer and
rectifier bridge

=+ 250 Vdc

present

?

YES

Replace A2
Assembly

Measure voltage
at A2-TP6.

+ 20Vdc

present
?

Measure voltage
at A7P1-A.

+ 20 vde Replace A3
present Assembly.
?
Measure voltage NO Repilace A3
at A3P1-7 Assembliy. ’
YES
Replace A7
Assembly,

Figure 5-14. (Sheet 1)
Model 6127B YOLTS/DIV
TROUBLESHOOTING FLOW-
CHART
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4 20 Vdc

present

?

Replace A7
Assembly

Measure voltage
at A6P1-6

<+ 20 Vdc
present

?

Remove A5
Assembly

Measure voltage
at A5P1-D

+ 20 Vdc
present

?

+ 20 Vdc
present

?

Replace A6
Assembly

Replace A5
Assembly

Replace A5-R7

Figure 5-14. (Sheet 2)
Model 6127B VOLTS/DIV
TROUBLESHOOTING FLOW-
CHART
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Refer to table 4-3
check relays
A26-K5, K10, K11

+ 20 Vde

present at
output side of
A26-—-L5

YES

Check associated
A26 Assembly
components

Check relays
A27-K1, K9

+20 Vdc
present at
J100 coax output
?

Replace A31
Assembly

Replace Head
Assembly (61271C)




Replace A4
¢ ﬁ b Assembly
: Select -+ .5 Vde
Enter 2 AMPL':GD%%W to 50mV de Replace A5
DIVISIONS ) present at 61271C Assembly

'

Enter 1
DIVISIONS

40 Vdc
present at
61271C OUTPUT BNC
?

Replace A31
Assembly

Output

present now
2?

Select 20mV
AMPLITUDE/DIV

+ 10 Vdc
present at 61271C
OUTPUT BNC

Replace A6
Assembly

Qutput
present now
?

> Continue with
tests

+20mVdc

NO

Enter 3 present at 61271C Jp| Measure voltage
DIVISIONS OUTPUT BNC at A6P1-D
1 ?
Continue with Select 5 thru 1
tests AMPL E/DI
MPLITUDE/DIV Select 1V

+ 60 vdc
present at

61271C OUTPUT
BNC

Output AMPLITUDE/[DIV
present now

?

+20mvdc

Replace A6
Assembly

present
?

+ 5,2,1 Vdce
present at 61271C
OUTPUT BNC

Replace A31

Assembly “""‘"

{ Select 50 Q
i Continue with LOAD
| tests
Replace A7
Assembly
{ Select ,5V thru 50mV Replace A3
i AMPLITUDE /DIV Assembly <

Enter 10
DIVISIONS

+ 200 Vdc
present at

1271C QUTPUT
BNC

Figure 5-14. (Sheet 3)
Model 6127B VOLTS/DIV
TROUBLESHOOTING FLOW-~
CHART
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+1 vdc
present at

61271C OUTPUT,

BNC
2

YES

Select 5mV
AMPLITUDE/DIV

+ 5 mVdc
present at 61271C
OUTPUT BNC

Select 500uV
AMPLITUDE/DIV

+500 uVdc
present at 61271C
OUTPUT BNC

YES

Refer to table 4-3
Check relays and
associated
components on
A26 Assembly

Replace A31
Assembly

Select {Vvdc
AMPLITUDE/DIV

Enter NEG

-1 Vde¢
present at 61271C
OUTPUT BNC

Enter 1kHz
TIME [DIV-FREQUENCY

1kHz square
wave present

at 61271C OUTPUT
BNC

YES

\ 4

VOLTS /DIV TESTS OK

Replace A7
Assembly

Check signal at
ATP1-M

5V P-P, 1kHz
square wave
present
?
YES

Replace A3
Assembly

Figure 5-14. (Sheet 4)
Model 6127B VOLTS/DIV
TROUBLESHOOTING FLOW-
CHART
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Check signal
at AlI2P1-M

10 MHz

Signal present
2

Replace A7

SEE TIME/DIV

TROUBLESHOOTING

FLOW CHART
Figure 5-15
(Sheet 1)



Select TIME/DIV

I

Select 1
TIME /DIV-
FREQUENCY

v

Select ns

ins
markers present
at 61271C QUTPU

Check relay
A27- K1

ins
signal present
at J100 coax
output
?

Select .5ns

NO

2ns
markers present
at 61271IC QUTPUT

Check A27-U10,U12,
K4, K6, K9 and
associated

components

Select 5ns

markers present
at 61271C OUTPUT

Check A27-U8,UN,
K4 and associated
components

Select 10ns

Replace Head
Assembly (61271C)

markers present
at 61271C OUTPUT

Replace VCO
on A27 Assembiy)

Select 2ns

markers present
at 61271C OUTPUT
BNC

Check for presenc

of 10 ns signal at
A12P1-C

?

YES

Select 20ns

10ns
signal present
2

Check A27-K5, K6
and assoclated
components

Figure 5-15, (Sheet 1)
Model 6127B TIME/DIV
TROUBLESHOOTING FLOW-
CHART
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markers present
at 61271C OUTPUT

Replace Al2
Assembly

Select 50ns

Output

?

markers present

present now

at 81271C OUTPUT

tests

Contlinue with

Select 100ns

markers present
at 61271C OUTPUT

at 100 ms signal

Check for presenc
at Al2Pl-8

YES

100 ns

test a result
of VOLTS/DIV mode
tailure
2

YES

signal present

YES

Replace A31
Assembly

’ Replace Al2
Assembly

Select 200ns
thru 5secs

4

Markers
present at 61271C
OUPUT BNC

Check for presenc

of signals at
Al2P) ~ 4

YES

Signal present

?

Replace Al2
Assembly

v :

<T|ME/DIV TESTS 09

Output
present now
?

Replace A3I
Assembly

Continue with
tests

Figure 5-15. (Sheet 2)
Model 61278 TIME/DIV
TROUBLESHOOTING FLOW-
CHART

5-32

Replace Al3
Assembly

Signal
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?

Continue with
tests

Replace A3}
Assembly




START

Select
FAST RISE

I

Select 100kHz

Select OPERATE

‘ Correct Pin '
Allgnment
+14V FAST
RISE PULSE NO N Check Output
at 61278 Connector Pins

Re-Allgn per "
Procedure
549

VWave Form
Ok

f PR

YES
FAST RISE Replace Head
Teat Ok Assembly 81271C

Figure 5~16. (Sheet 1)
Model 6127B FAST RISE
TROUBLESHOOTING FLOW~
CHART
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SECTION &

PARTS LIST & CIRCUIT DIAGRAMS

The replacement parts listed are available from
the vendors listed or from Ballantine Laborator-
ies. Your leocal 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 Ballentine 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 out the recom-
mended vendors where 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 pre-
ferred 1% metel film resistor, Use of the
preferred component will always simplify ecali-
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  Cepacitor, Fixed, Plastic

CCD  Cepacitor, Ceramic, Disc

CYF  Capacitor, Mylar, Foil

CMD  CapaciTor, Mica, Dipped

CMM  Capacitor, Mica, Molded

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

DGP  Diode, General Purpose
DZG Diode, Zener, General Purpose
DRP  Diode, Bridge, Pover

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 end C-32, Allen
Bradley carbon compesition 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,




Table 6-1 lists the replaceable assemblies used in the 6127B, The parts lists and circuit
diagrams of these assemblies are also included in this section.

TABLE é~1. REPLACEABLE ASSEMBLIES

ASSEMBLY BALLANTINE P/N DESCRIPTION
A2 89-10499-1 Programmable Power Supply - Volts
A3 89-10500-1 Power Supply Control - Volts
A4 89-10501-1 Multiplier Select - Volts
AS 89-10502-1 10 uV to .5 mV Select ~ Volts
Ae 89-10503-1 1 mV to 20 V Select - Volts
A7 89-10524-1 Output Mode Select - Volts
A1l §9-11051-1 10 MHz Osc & AFC - Time
Al2 89-11052-1 Marker Amplifier - Time
AL3 89-11130-1 Time/Div Select
Al8 89-11244-1 Time/Div Deviation Control
A22 89-11084-1 Display Driver/IEEE Interface
A23 89-11087-1 Front Panel Display
A25 89-11281-1 Front Panel Keyboard
A26 89-11275-1 Interconnect Board - Volts
A27 89-11261-1 Interconnect Board - Time
A30 89-11085-1 CPU Control Logic
A3l 89-11083-1 Signal Control Decoder
A4l 89-11342-1 Fast Rise PCB
A43 89-11344-1 Amplitude Comparator PCB
Aa4 89-11345=-1 Amplitude Comparator
A1l7 89-11174-1 A/D Converter
Al127 89-11068-1 Low Distortion Pulse Generator




PARTS LIST, MODEL 61278 PROGRAWMABLE POWER SUPPLY A2 (89-—-10498—1)

-

SCHEMATIC | BALLANTINE ] DESCRIPTION I MFR. MFR. PART MUMBER !
| REF. ] PART ND. : { CODE ! i
1 C... 1 $ 07—10421-08 i CER 4. 7UF 350.0 V-104+50% 1 080031 | 307SCE4A7ITILSOUIPE H
1 €...2 { 071042004 { CEA 10UF 350.0 V-10+30% t OB0031 | MEPCD 3074HHI0OTISOUPS H
1 C...3 i 07~10421-0A ! CER 4.7UF 35%0. 0 V-10+30% { 080031 § 3073CEA7ITIHOJPE H
1V C... 4 1 07-10423-0A I CBM 470.ONF 630.0 VK } 0B0031 | MEPCO C2BOMCG/A470K H
V1 C... 92 P 07-10562-0A i CCR 0.1 UF 50V .3 SPACE i 004222 | AaVX CERAMICS MDOIBSE1IO4MAA - H
i C...6 i 070259208 i CCD 1. ONF 1. DHVK+—10% { 084171 ¢ ARCO TYPE CCD-102 :
1 G 7 I 07~-10053~0A I CET 10.0UF 35 . 0v M 1 090201 | MALLORY TDC 106MO3SWLF !
i CR.. 1 { 05-QB0O58-0A I DEP 1NM400Os 400 1A 1 015238 | ITT 81 DO4s i
i CR, .2 i 05~08058-0A i DGP 1N400& 400 iA { 015238 1+ ITT SI1 DO44 i
i1 CR.. 3 i 05~-08058-0A ! DEP 1N400& 400 1a P 018238 | ITT 81 DO4s H
i CR. . 4 t 05-08058-04 I DGP 1N400s6 400 1A 1 015238 { ITT S1 DO4%é H
i CR. .93 i 03-0B058-04 i DGP 1N4OOS 400 ia 1 0185238 | ITT S1 DO4S {
t CR. .6 ! 05~08058-0A i DEP 1N40O6& 400 ia 1 015238 | ITT 81 D044 H
i CR..7 i 05~10035-0A ! DZIG IN 798A 10 20M . 4 1 004713 | MOT S1°iN758a H
i CR..8 1 051000704 1 DIG 1IN 7554 7.5 20M . 4 1 004713 | MODT SI IN7HSA H
i CR..9 { 05-10010~-0A ! DG 1IN 750A 4.7 20M .4 1 004713 | MOT SI 1N750A H
{ CR. 10 i 05~-10007-0A ! DZe 1IN 75%A 7.5 20M . 4 { 004713 | MOT SI IN755A H
16 ..1 1 10-10016-0A I TRQ 2N5058 NPN 1 300 i 007263 | FCH 5 10 2NB0O50 H
ja..2 y 10-10123-0A ! TRQ 2N4240 HI VOLTAGE NPN I Q03607 | RCA 2N4240 H
i 6 ..3 i 10~10005~-0A I TRG MPS&S5IS NPN 1 25 PTO-%92 I Q04713 | MOT MPEAULS H
1 8 ..4 i 10~-10009-04A 1 TRG MPS&51% PNP 1 28 PTO-%2 1 004713 1 MOT MPS&UL1T i
16...9 i 10-10009-0A ! TRG@ MPS6S51% PNP 1 25 PTO-92 i 004713 | MOT MPB&6319 H
1 Q@..6 i 10~10043-0A ! TRG 2N3904 NPN 1 40 PTO-92 § 004713 | MOT ZN3F04 40 H
LI < R 4 1 10-09473-04A I TRG 2N350& PNP 1 40 PTO-92 { 004713 | MOT 2N390& &0 H
1 Q..8 1 10—-10099-0A i TRG E5S507 J-FET 1.8MA t 0178%6 | SILICONIX J8S07 i
PR P 12-12264-0A { RFF 464.0 230 M F+— 1% P 016299 | COW RNSSD 44640 F i
it R...2 i 12~12400-0A { RFF 10.0 K 250.0MW F+- 1% § 014299 | COW RNSSD 1002 F i
t R...3 | 12-09823-0A I RFC 2.2 M 250. OMW J+—~ 5% i 001121 | A-B TYP CB i
it R... & ;| 12—12388~-0A4 i RFF 8. 25K 2%0. OMW F+-— 1% ! 016297 | COW RNSSD B251 F H
i R...8 1 12~12734-0A P RFW 30.0 K 5.0 W F 20PPM 1 073042 | IRC AS-5 {
! R...& { 12-13112-0A ! RFC 220.0 K 2.0 W J ! DO1121 | A-B 220K HB TYPE 5% !
{ R...7 { 12~12208-0A # i RFF 121.¢0 250. OMW F+— 1% f 016299 | CGW RNS3D 1210 F H
i R...8B { 12-12288-0A i RFF 825.0 280 MW F+— 1% I 016299 | CeW RNISD 8200 F H
P R...9 i 12-12372-04A 1 RFF 5. 62K 250, OMW F+— 1% I 016299 | COW RNUBD 9621 F i
i R..10 i 12-12317-0A i RFF 1, 50K 230 MW F+- 1% I 014299 | COW RN3SD 13501 F i
t R..11 i 12-12457-04A { RFF 39.2 K 250, OMH F+- 1% t 0146299 | CEW RNSSD 3922 F H
PR, 12 t 12-12276-04A { RFF 619.0 250 MW F+—- 1% 1 014299 | CGW RNSSD 4190 F H
PRI { 12-12288-0A { RFF 825.0 250 MW F+— 1% | 016299 | COGW RNSSD 8250 F H
V/DIV PRGMBL POWER SUPPLY 89-10498-1A
c2 €3 {$}‘ Cl
* + R2
T TR, BT Foeoens iy ] o i
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R® o oy [ Q2 C4 CR&
CRO : C S RS
R8 __l RI
CR8 8' is 4 CR3
10 S s o 3 CR4
B D e CRZ
Ri2 | CR!
R ~ CR?7
CRIO e s 05 J R4
e ale ®)
e Q!
[ oo oo e s ]

Q7 e

C

OO

RS




Alddng semod siqewweiboiq A1Q/siiop *L-9 24nbid

L-1diV
“1d2V 40 LOV.INOD S310N3Q 2 e-1dEV I-1dEeY
"3SIMY3H L0 G3LON SSIINN 1 I
‘SWHO NI 3¥Y S3NTVA JONVLSISIY 11V ANV o i
SAVHV40HIIA NI 34V SINTVA JONVLIDVEYD 11V 'l S N
!S3LON : k¢
MG i €dl
ol gy /
AS°L
GGZNI Y | B 4 — > L I-1dEV
_ & 61S9SdIN \ ol 8SOGNZ
»0 & _o%
[ﬂ 9- lﬁ = 4 ® jv
h , AOI
100
9d1 %) 8GZNI
T 40 MG2'8
_wit Y
OU_L( AGL Y
9T SGINI 1 S GCl-Idey
2063 + gz’
80 m (o]F e} M2Z'6E o -\ 4
Iy
SIGOSdI bdl
ALY cO
a-1dv  S¢ - o OSZNI 1 & AA
(=74 64D 6 Wee
ey \omn;
=148V pl é— xmmm.mf _\.Nm__ F ) 4
61S9SdIN . S W —p2
it 619 ObZHNZ _ pd> 2D,
ﬁ 2ly &f 20 X
A o— \ 900 NI LNdNI {
906ENZ A28 | l\//l.. R ¢ JVA 09¢
06ENZ h ‘ 84 M 0€E L'y L 900VNI g k:
90 . ¥ sd €.  S¥D "% b
Sdl
M
" yozzs A0l  B0OBNI *u
T oy2 ¢ 949 12
X 3
A\ N WV
6 2] | ¢

S-IdEY bl-IdEV S-1d4V 6-IdEV




PARTS LIST, MODEL 6127B POWER SUPPLY CONTROL A3 (88—10500—1)

ISCHEMATIC 1 BALLANTINE i DESCRIPTION t MFR. 1 MFR. PART NUMBER :
! REF. ! PART ND. t ! CODE | 1
1¢..1 1 07-10422-0A i GEA1000. OUF 25.0 V -10+80% | OHOO31 | MEPCO 3074JH102T025JPB 1
i1 c..2 ! 07-10422-0A ! CEA1000. QUF 29.0 V ~10+50% | 0BOO31 ! MEPCO 3074JH102TO25UPR ¢
i1c..3 i 07-10373-0A { CCD 10.ONF 25.0 VK -20+80% | 0356289 | SPRAGUE HY-520 !
i1 C..4 i 07-10420~-0A t CEA 10UF 350.0 Vy-10+30% { 080031 | MEPCO 3074HHI00T3IS0OJUPR H
1 C..7 | 07-10214-04 { CCD 47, NF 25. UM ! 056289 | SPRAGUE HY535 :
{c..8 | 07-10223-0A { CYF 100. NF 250. VK ! 073445 | AMPREX C2BOAE/A100K ]
{ C10 ! 07-10562-0A i CCR 0.1 UF 80V .3 BPACE ! 004222 1 AVX CERAMICS MDOI1SE104MAA {
! c11 1 07-10562-0A I CCR 0.1 UF 50V .3 BPACE I 004222 | AYX CERAMICS MDO15E104MAA !
1 Cc% | 07-10562-0A i CCR 0.1 UF 50V .3 SPACE I 004222 | AVX CERAMICS MDO1SE104MAA i
1 CR..1 { 05-0B058-0A 1 DGP 1N40DD& 400 1A 1019238 { ITT SI DD4s !
| CR..2 { 05-08B058-0A | DGP 1N40O& 400 1A { 015238 | ITT SI D044 i
!} CR..3 I 085-10028-0A { DEP 1IN 281 75 1A, 08 1 018238 | ITT GE DO7 1NRB) {
{ CR..4 ! 05-07920-0A ! DOP 1N4148 75 10M ! 007263 | FCH 81 DO35 1iINA14B {
{ CR.. 8 1 05-10040~04A ! DZIG IN BR3A 6.2 7.5M . &4 I 004713 | MOT 81 DO7 1NB23A H
i CR..& { 03-10025-0A { DEGP 1IN 281 79 1A, 08 1 018238 { ITT GE DO7 1NP2BI i
Q.. 1 { 10-10013-0A ! TRQ 2N2643 NPN 2 40 M&5407 i 004713 | MOT 2NR643 H
1 Q...2 { 10*10043~QA I TRQ 2N3904 NPN 1 40 PTO-%2 i 004713 | MOT 2N3904 H
! Q... 3 } 10~-10013-0A | TRG 2N373%9 NPN 1 300 MTO-46 i Q04713 | MOT 2N3739 {
i 6. .4 { 10—-10014~0A I TRQ 2NJOY%8 NPN 1 300 | 007263 | FCH % 10 2N5050 {
1 e...9 I 10-10016-0A ! TRQ 2NJ088 NPN 1! 300 | 007263 | FCH 5 10 2N50583 H
} R...1 i 12-122684-0A i RFF 750.0 250 MW F+- 1% I 016299 | C6W RNSSOD;75OO F ¥
I R...2 i 09-10094-0A i RVF 500, 0 8500, OMW KVERT ‘MT I O7313B ! HELIPOT 72XW. 500 i
i R...4& | 12-12342-0A I RFF 2. 74K 250.OMW F+— 1% 1 016299 | CGW RNSSD 2741 F !
{1 R...3 | 12-12408-0A t RFF 12.1 K 250. OMW F+~ 1% I 01629% | CGW RNBID 1212 F H
t R...6& { 12~12264-0A ! RFF 444.0 250 MW F+- 1% I 014299 | CGW RNBSD 4640 F i
{R...7 i 12-12300-0A | RFF 1,0 K 250 MW F+— 1% { 016299 | COGW RNISD 1001 F :
I R..B i 12-12457~0A I RFF 3%9.2 K 280, OMW F+— 1% | 016299 | CGW RNSSD 3922 F H
P R...® ! 09-09956-0A | RVF  50.0 K 730. OMiW ! 032997 ! BOURNS TYRE 3049P~1-503 JRNS !
{ R..10 i 12-12233-0A ! RFF 221,0 250 MW F+- 1% ! 016299 | COW RN5SD 2210 F {
{R..11 | 12-12233-0A | RFF 221.0 2850 MW F+- 1% { 014299 | CGW RNSSD 2210 F i
i R..12 § 12-12630-0A { RFp 3.0 K 200. OMW  +-, 027 I 000327 | VISHAY S102K .. 02% +1PPM/DER C H
! R..15 ! 12-12300-0A ! RFF 1.0 K 250 MW Fi= 1% ! 016299 | CGW RNSSD 1001 F :
LI S § { 24-10286-0A { ICP 12V 100MA REC. TO-92 P Q07263 | FCH UA78LI12AWG TO-92 H
Pu..a { 24-10302-0A i ICP —12V 100MA REG 5% TO-92 I 004713 | MOT MC75L12ACP O/E 1
LI ¥ N { 24-10301~-0A { ICP BV 100MA REG TO-92 I 004713 { MOT MC7BLOSACP O/E i
V/DIV POWER SUPPLY CONTROL RIO 89-10500-1A
B ]
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NOTES:

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

2. @~ INDICATES A SOLDER CONNECTION WHICH MAY BE
REMOVED TO ADJUST RO CALIBRATION RANGE DURING TEST.

3. — DENOTES CONTACT OF A3PI.
4, ALL RESISTOR VALUES SHOWN ARE FOR |% RESISTORS.

Figure 6-2. Power Supply Control - Volts (A3)
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PARTS LIST, MODEL 61278 MULTIPLIER SELECT — VOLTS A4(89—10501—1)

6-6

{SCHEMATIC | BALLANTINE i DESCRIPTION i  WMFR. { MFR. PART NUMBER i
i REF. { PART NO. i i CODE |} i
I Cc... 1 i 07-10%62-0A t CCR 0.1 UF 30V .3 SPACE { 004222 | AVX CERAMICS MDO15E104MAA i
P C..2 I 07-10062-0A I CGR 0.1 UF B0V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104MAA t
1¢...3 I 07-10962-0A i CCR 0.1 UF S0V .3 SPACE { 004222 1| AVX CERAMICS MDO1SE104MAA |
i1 C...4a i 07-10962~0A I CGR 0.1 UF B0V .3 SPACE { 004222 | AVX CERAMICS MDO1SE104MAA 1
{ C..38 I 07-10562-0A { CCR 0.1 UF 30V .3 SPACE | 004222 | AVX CERAMICS MDO1SE104MAA !
1 C...é I 07-10562-0A I CCR 0.1 UF 30V .3 SPACE t 004222 { AVX CERAMICS MDO1SE104MAA i
1¢C..7 I 07-10562-0A i CCR 0.1 UF S50V .3 SPACE I 004222 | AVX CERAMICS MDO1SE104MAA 1
1 C...8 i 07-10184-0A I CET 100.0UF 10.0 VM DIP TAM | 0846289 | SPRAGUE 196D107X0010PE4 1
1 C...9 { 07-10223-0A | CYF 100, NF 250. VK i 073443 | AMPREX C280AE/A100K !
{ CR. . 1 1 05-07920-0A | DEP 1N4148 75 10M { 007263 | FCH SI DO35 1N4148 i
i CR..2 1 05-07920-0A I DEP 1N4148 75 10# i 007263 | FCH 51 DO35 1N4148 i
! CR..3 { 09-07920-0A | DBP 1M4148 73 10M I 007263 + FCH 51 DO35 1N414B 1
{ CR..4 { 05-07920-0A 1 DGP 1N414B 75 10M { 007263 | FCH SI DO35 1N4148 !
{ CR.. S | 03-07%920-0A | DGP 1N4148 75 10M { 0072643 | FCH SI DO35 1N4148 H
! CR..6 i 05-07920-0A | DEeP 1IN4148 75 10M i 007263 | FCH SI DO35 1N4148 H
t CR. .7 i 035-07920~0A { DEP 1N4148 73 10HM i 007263 | FCH SI DO35 1N4148 i
T K..1 i 14-10015-18 I RLY REED FORM A &V 300 OHM i 090423 | BLI i
I K..2 I 14-10015-18 { RLY REED FORM A &V 300 OHM i 090423 | BLIX l
tK...3 I 14-10015-1B ! RLY REED FORM A &V 300 OHM i 090423 | BLI {
tK...4 { 14-10015-1B i RLY REED FORM A &V 300 OHM i 0390423 | BLI {
I K...9 I 14-10015-1B i RLY REED FORM A &6V 300 OHM i 030423 | BLI i
P K..6& ! 14-10015-1B ¢ RLY REED FORM A &V 300 OHM i 090423 1} BLI l
tK..7 I 14-10015-1B ! RLY REED FORM A &V 300 OHM { 090423 | BLI i
Il R...1 { 12-12632-0A I RFO 10.0 K 200. 0MW +- O02% i 000327 { VISHAY S102K . 024 +1PFM/DEG C |
1 R...2 1 12-12632-0A I RFD 10.0 K 200 . OMW +-. 02% i 000327 { VISHAY S5102K . 02% +1PPM/DEG € |
I R...23 i 12-12632-04A t RFO 10.0 K 200. 0MW +-. 02% { 000327 | VISHAY S102K . 024 +1PPM/DEG C |
{ R...4& { 12~-12432-0A i RFO 10.0 K 200.0MW +—-, 02% 1 000327 | VISHAY S102K . 02% +1PPM/DEG C 1§
1 R..9 i 12-12632-0A ! RFO 10.0 K 200.0MK +-. 02% t 000327 { VISHAY 5102K . 02% +1PPM/DEG C !
I R...6 | 12~12632-04 i RFO 10.0 K 200, OMW +—. O2% I 000327 | VISHAY S5102K . 02% +1PPM/DEG C |
I R...7 1 12-12633-0A i RFP 20.0 K 200.0MW +-, 024 1 0000827 | VISHAY B102K . 02% +1iPPM/DEG € |
! R...8B i 12-12633-0A I RFP 20.0 K 200. OMW +-. 02% | 000327 { VISHAY §102K . 027 +1PPM/DEG C |
I R...9 i 12-12604-0A | RFF 1.10M 900 MW F+- 1% | 016299 | COW RN&OD 1104 F H
U1 i 24-10306-0A { ICP 74156 DEMULTIPLEXER 1 001299 | T.I SN741356N OR EQUAL i
V/ DIV MULTIPLIER SELECTOR 89-10501-1A
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PARTS LIST, MODEL 6127B 10 UV TO .5 MV SELECT VOLTS A5 (88—10502—1)

ISCHEMATIC ! BALLANT INE ] DESCRIPTION I OMFR. | MFR. PART NUMBER :
i REF, ! PART NO. i { CODE | 1
LI “PS | | 07-10184—-0A ! CET 100,.0UF 10.0 VM DIP TAN i 056289 | BPRAGUE 196D107X0010PE4 H
1 c..2 | 07-10962-0A { CCR 0.1 UF S0V .3 SPACE ! 004z22 | AVX CERAMICS MDO15E104MAA ]
t¢c..a i Q7-10562~04 { CCR 0.1 UF B0V .3 SPACE { 004222 i AVX CERAMICS MDO15E104MAA ;
i1 ¢C..4 i 07-10942-0A { CCR 0.1 UF 90V .3 SPACGE ! 004222 ! AVX CERAMICS MDO1S5E104MAA i
i1 C..3 ! 07-10962-0A ! CCR 0.1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDO1SE104MAA i
i1 C...é6 i 07-10862-0A i CCR 0.1 UF S0V .3 SPACE ! 004222 | AVX CERAMICS MDO15E104MAA i
1 c..7 | 07-10562-0A { CCR 0.1 UF 30V .3 SPACE ! 004222 | AVX CERAMIGS MDO1SE104MAA {
{ CR..1 { 03-07920-0A | DEeP 1N4148B 73 10M ! 007263 ¢ FCH S1 DO35 iN4148 H
| CR..2 | 08-07920-0A | DEP 1N4148 75 10M { 007263 | FCH SI DO35 1N4148 i
1 CR..3 | 09-07920~0A { DGP 1N4148 79 10M | 007263 | FCH SI DO35 1N4148 1
! CR..4 i 03-07920-0A | DGP IN4148 75 10M 1 007263 | FCH SI DO35 1N4148 !
{ CR.. 9 | 09-07920-0A | DEP 1M4148 79 10M | 007263 | FCH SI DO35 1N4148 i
1 CR.. & 1 09-07920-0A ! DOP 1N4148 73 10M ! 007263 | FCH SI D035 1N4148 !
1 K...1 i 14-10015~1B ! RLY REED FORM A &V 300 OHM i 050423 1 BLI 1
tK..2 ! 14-10015-1B ! RLY REED FORM A &V 300 OMM | 050423 { BLI !
1 K...3 i 14-10015-1B { RLY REED FORM A &6V 300 OHM | 050423 | BLI !
1K ..4 i 14-10015-1B i RLY REED FORM A &V 300 OHM ! 050423 1 BLI i
P K..9 | 14~10015~1B ! RLY REED FORM A &Y 300 OHM | 050423 | BLI ]
LK. | 14-10015-1B { RLY REED FORM A 6V 300 OHM ! 050423 | BLI :
PR L | 12-12646-0A { RFP  5.09 200.0MW +-— 1% 1 000327 | VISHAY 51024 . 1% +1PPM/DEG C |
I R...2 | 12-12646—0A ! RFF 5.05 200.0MW +-. 1% i 000327 | VISHAY S102K . 1% +1PPM/DEG C |
tR..3 1 12-12645-0A { RFP 15.0 200. oM +-~. 1% 1 000327 | VISHAY S102K . 1%Z +1PPM/DEG C H
1 R...8 1 12-12644-0A ! RFP 285.0 200.0MW +—.02% ! 000327 | VISHAY S102K . 02% +1PPM/DEG C !
i R...9 I 12-12683-0A | RFF 50.0 200, OMi  +—. O27% I 000327 | VISHAY B5102K . 02% +1PPM/DEG C H
I R...6& 1 12-12642-0A ! RFP 150.0  200.0MW +—.02% | 000327 | VISHAY S102K .02% +1PPM/DEGC C |
i R...7 | 12-12233-0A | RFF 221.0 250 MW F+— 1% | 016299 | COW RN3SD 2210 F |
I R..8 1 12-12268-0A | RFF 911.0 2350 MW F+— 1% | 016299 | COW RN350 5110 F ]
I R...9 i 12-12268-0A { RFF 511.0 230 MW F+— 1% { 016299 | CGW RN350 5110 F 1
! R..10 { 12-12336-0A { RFF 2. 37K 250. OMW F+— 1% | 016299 | CGW RNSSD 2371 F 1
UL | 24-103056-0A i ICP 74186 DEMULTIPLEXER ! 001298 | T.1 SN74156N OR EQUAL ]
V/DIV 10wV TO 0.5 mV DIVIDER - AB 89-10502-1A
@
KI @ RI & K4
= C2 Em C5
K2
R3 K5
R4
e CR2 msmeslls  CRS
mmn C3 mEE C6
Q K3 RS K6
R6
EE C4 EEm Q7
rto  R7
pan ¥
EE——
ut Cl




NOTES. Cc2-C7,0.1 ‘
10wy

I. % DENOTES FACTORY SELECTED vALUE. CRI-CR7,IN4i48
2. —> DENOTES CONTACT OF A5PI. o\
3. ALL CAPACITANCE VALUES ARE IN X; Ki
MICROFARADS AND ALL RESISTANCE —4 c2
VALUES ARE IN OHMS. UNLESS NOTED 20uv

OTHERWISE, ; P—=e¢ CRI
4, ALL RELAYS SHOWN IN POSITION

" WHEN COIL IS NOT ENERGIZED, ::::xz:x:zx? ‘o
ATPIZ1Z  pe & STROBEABB || C3 _ |
, | v , SO0mv
L., 74156 CRo . -

AlPI-L D 3 9
R& SEL 2Y :
o T
AGPI-14 o C I 2Y§ 7
AIPI-10 < I I A I v
2c |2l -
ABPI-S ., E SELINPA 13| 3 .
AlPI-J < D vCC , - 1 \ $R5
8 6 | | ® 50.00
. , .2V
P—¢ CR4 ®
- €R6
¢ 150.0
o4 , 5v_ |
Cl
00431, i Ph—a CR6
+5V )
l 1 |
’:2;3 15 F
A6P|-6 ‘ VOLTS OUTPUT  A6PI|-F

CONNECTOR. .
Figure 6-4. Volts/Div 10uV - 0.5mV Divider (A5)
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PARTS LIST, MODEL 6127B 1 MV TO 20 V SELECT — VOLTS A6 (89—10503-1)

6-10

Ql

R
RI

Q2

IBCHEMATIC | BALLANTINE ! DESCRIPTION i MFR. | MFR. PART NUFBER !
] REF. H PART NO. H i CODE | H
i A& 1 33-10097-16 { BHD 6125B ATTEN SHIELD 1 080423 | BLI H
1 C...1 i 07-10184-0A i CET 100.0UF 10.0 VM DIP TAN i 096289 | SPRAGUE 196D107X0010PE4 H
1 C...2 | 07-10562-0A { CCR 0.1 UF 30V .3 SPACE I 004222 | AVX CERAMICS MDO15E104MAA H
i €...3 | 07=1085&62-0A I CCR 0.1 UF 30V .3 SPACE I 004222 | AVX CERAMICS MDO15SE104MAA !
i1 C...4 | 07-103562-04 { CCR 0.1 UF 30V .3 SPACE I 004222 | avVX CERAMICS MDO15E104MAA H
{ C...9 1 07-10362-04 I CCR 0.1 UF 30V .3 SPACE I 004222 | AVX CERAMICS MDO15E104MAA i
1 C...& I 07-106562-04 i CCR 0.1 UF 90V .3 SPACE t 004222 | AVX CERAMICS MDOI1S5E104MAA H
1 €...7 | 07-10562-0A i CCR 0.1 UF 30V .3 SPACE { 004222 | AVX CERAMICS MDO1SE104MAA H
1 G..8 I 07-10862-0A ! GCR Q.1 UF 30V .3 SPACE I 004222 | AVX CERAMICS MDO15E104MAA i
{ CR..1 | 05-07920-0A i DOF IN4148B 75 10M I 007263 {| FCH S1 DO35 IN4148 l
| CR..2 { 05-07920-0A | DOP 1IN4148 75 10M I 007263 | FCH S1 DO35 1N4148 i
I CR..3 { 05-07920-0A | DEP 1IN4148 735 10M I 007263 | FCH S1 DO35 1iN4148 H
{ CR.. 4 { 09-07920-04A | DOP 1N4148 795 10M i 007243 | FCH SI DO35 IN4148 i
t CR.. 9 i 09-07920-0A | DBP 1N4148 73 10M I 007263 | FCH S1 DO35 1NA148 i
I CR.. 6 ! 05-07920-0A | D@P 1N4148 795 108 { 007263 | FCH SI D035 1N4148 H
1 CR..7 3 05-07920-0A I DEP 1N4148 735 10M | 007263 | FCH SI DO3D 1N4148 f
K. 1 } 14-10015-1B { RLY REED FORM A& &V 300 OHM i 050423 | BLI H
tR..2 t 14-10015-1B i RLY REED FORM & &V 300 OHM { 030423 | BLI i
1 K...3 I 14-10015-1B ! RLY REED FORM A &V 300 OHM ! 050423 1 BLI 1
1 K...4 I 14-10015-1B ! RLY REED FORM A &V 300 OHM { 050423 | BLI {
{ K...9 i 14-10015~18 { RLY REED FORM A &V 300 OHM { 050423 | BLI !
| K .. 6 ! 14-10016-1A { RLY REED FORM C &V 175 OHM ! 050423 | BLI !
I K..7 { 14-10015—1B { RLY REED FORM A &V 300 OHM I 090423 | BLI !
ta..1 | 10—-10043-0A ! TR@ 2N3904 NPN 1 40 PTO-92 I 004713 | MOT 2N3904 {
i 6..2 i 10-10080-08 i TRG 2N4403 PNP i 004713 | MOTORDOLA 2N4403 H
1 @..3 { 10-10043-0A } TRG 2N3904 NPN 1 40 PTO-92 | 004713 | MOT 2N3704 i
I R...1 1 12-12344-0A i RFF 4. 54K 230. OMW F+— 1% i 016299 | COW RNSSD 4641 F 1
{R..2 t 12-12390-0A | RFF 3. 32K 230, OMW F+— 1% 1 016299 | CGW RNS3D 3321 F H
I R...3 ! 12-12641-0A i RFP 230.0 200. OMKH +=—. 02% { 000327 | VISHAY S5102K . 02%Z +1PPM/DEG C |
| R...4& | 12-12640~-0A { RFP 300.0 200, OMld  +—, 02% 1 000327 | VISHAY S5102K . 027 +1PPM/DEG C |
I R..B I 12-12639-0A { RFP 1.3 K 1.0 W +—, 02% { 000327 | VISHAY 8104 1. 5K .02% [
I R...& ! 12-12638-0A | RFP 2.5 K 1.0 W +- 02% 1 000327 | VISHAY S104 2, SK . 02% H
I R...7 | 12-12638-04 ! RFP 2.9 K 1L.O W +- 024 ! 000327 | VISHAY 8104 2. 3K . 02% H
| R...B i 12-12638-0A | RFP 2.9 K 1.0W <+ 02% 1 000327 | VISHAY 8104 2, 5K , 02% {
{ R...9 { 12-12300-0A | RFF 1.0 K 230 MW F+— 1% ! 016299 | COW RNSSD 1001 F H
I R..10 | 12-12314-0A ! RFF 1. 474 280 MW F+— 1% 016299 | COW RN3SSD 1471 F i
I R..11 { 12-12336-0A I RFF 2. 37K 250. OMW F+— 1% i 016299 | COW RNISD 2371 F l
U, 1 | 24-1030&-0A { ICP 741946 DEMULTIPLEXER 1 001298 | T.1 SN74136N OR EQUAL. f
V/DIV imV TO 20 mV DIVIDER A8 89-10503-1A
l k4
R3
Kl
CRI CRE el —|- CR5
R0 3o, R4 c5 = = C6
& “
By RS
R11
CR2 L CR6
e C3 Re CF(!: @ 1 c7
B R7 Ké
K3
t——- CR3 £=B-= R8
%+
C4 yi R [ K7
° R2 R9
(YOS &
Q3



AlPI-10
AlPI-N

AlPI-L
A5P1-S

AlPI-J
A5PI-S

NOTES.

I. ALL CAPACITANCE VALUES ARE IN MICROFARADS

AND ALL RESISTANCE VALUES ARE IN OHMS
UNLESS NOTED OTHERWISE.

c2-C8,0.1
CRI~-CR7,IN4I48

2. ALL RELAYS SHOWN IN POSITION
WHEN COIL IS NOT ENERIZED.

3. — DENOTES CONTACT OF A6PI.

ul
74156
14 & g ! IC  2Y0 2
N
l 15 lsc  2YI o
[ 3|SEL 2xe ‘?‘
P & == 1YO
INPB Iyl 6
SEL
L E 13(INP A
s<€ GND__vee
s[2] [ie
+5V i
%
A
N
Yor a|cl
12 |
2N3904 ¢} 100
+
RS
K &
N €
NID
Q3 3
2N3904

Y

1-A

R3
'V Imv 250
27A'A%
R4
500.0
2V 2mV
R5
¢ 1.500K
$ R6
¢ 2.500K
10my
£
> R7
; 2.500K
20mYy
é RS
¢ 2.500K

N
| S
.I. -"
of @
A\ 4 N
A D
A7TPI-A ATPI-6

' 5 F ASPI-F

Figure 6~5. Volts/Div 1 mV ~ 20 V Divider (A6)
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PARTS LIST, MODEL 6127B OUTPUT MODE SELECT—VOLTS A7 (89—10524—1)

| SCHEMATIC | BALLANTINE : DESCRIPTION ! OMFR. MFR. PART NUMBER ;

I REF. I PART NO. : ! CODE | :

+ + o e e o e e + —tm — + .

Pc. | 07-10025-0A I CCD 2. BNF 1.0KY DG } 084171 | ELMENCO LORCAP TYPECCDZRZ | Cl V/

- i 07-101B4-0A ! CET 100.OUF 10.0 VM DIP TAN { 054289 | SPRAGUE 196D107X0010QPEA ! ' -+ [ DEV CTR ADJ V/DIV OUTPUT MODE SEL g
i C...4 1 07-10562-0A { CCR 0.1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDO1SE104MAA ; 190 RI2 <
i C...5 : 07-10184-0A ! CET 100.OUF 10.0 VM DIP TAN | 056289 | SPRAGUE 19&D107X0010PEA4 ! Q7 C5 . E'S

tc..9 ! 07-10037-0A ! CCb A 7NF 1.0 WKV DC ! 084171 | ELMENCO TYPE CCDA72 ! e R5 Ra R
I ¢..10 ! 07-10562-0A | CCR 0.1 UF 50V .3 SPACE ! 004222 | AUX CERAMICS MDO1SE104MAA ' Ué i o
tc.. 1D ! 07-10184~0A ! CET 100.0UF 10.0 YN DIP TAN | 054289 ! SPRAGUE 194D107X0010PEA4 ! 4 1 e 1 fr—— =
! CR. .2 ! 05-07920-0A ! DGF INA148 75 10M ! 0072463 | FCH SI1 DO35 1NA148 : o
{ CR..3 ! 05-07920-0A ! DGP 1N4148 75 10M { 007263 { FCH S1 DO35 1N4148 ; 0 Q3ce R27

! CR..5 ! 05-07920-0A { DGP IN4148 75 10M | 007263 | FCH S1 DO35 1NA14B : & = Ud @
! CR..6 ! 05-07920-0A ! DGP INA148 75 1OM ! 007263 ! FCH SI DO35 1N4148 ; = R4 RII RlO‘-——-—-ﬁ‘

P K., 2 ! 14-10035-0A { RLY 2AZB SV COIL ! 061529 { AROMAT SR2EB-5V : R20

P K...4 | 14-10034-0A i RLY 2A2B 5V COIL ! 061529 | AROMAT SREB-5V { <
1a . | 10-10043-DA ! TRG 2MN3IF04 NPN 1 40 PTO-92 | ODA713 { MOT 2N3904 : 0 RZI | 1
- ! 10-10043-0A ! TR@ DN3904 NPN 1 40 PTO-92 | Q04713 | MOT 2N3904 | 10 <
ta...a { 10-10001-0A ! TR@ 2N2349 NPN 1 15 MTO-18 ! 004713 ! NOT 2N2369 : —_— CR2 f,“)
Va6 ! 10-10080-0A ! TRG 2N4403 PNP ! 004713 | MOTOROLA 2N4403 : |__._._',; e — C9 60 dB 8
Va7 | 10-09473-0A ! TRG 2N3I906 PNP 1 40 PTO-92 ! 004713 { MOT 2N3906 : = o
1 a...8 ! 10-10043-0A ! TRG 2N3904 NPN 1 40 PTO-92 | 004713 { MOT 2N3904 ! U2 R8 F—— R9 AMP ADJ o
{a...9 ! 10-10158-0A | TRQ 2N4401 NPN 1 40V 5 TO9R { 004713 ! MOT 2N4401 ; ) o
T ! 10-10043-0A ! TRG 2N3904 NPN 1 40 PTO-92 | 004713 { MOT 2N3904 ! U'.s r -y 09 R23 ,
PR ! 12-12300-0A { RFF 1.0 K 250 MW F+— 1% ! 016299 { CCW RNS5D 1001 F ; 3 :]
| R...2 ! 12-12280-0A | RFF 481.0 250 MW F+— 1% | 016299 i CGW RNSSD 6810 F ; No ° K| R22 K2

PR3 ! 12~12236-0A ! RFF 237.0 250 MW F+ 1% | 016299 | CEW RNS5D 2370 F : 0© ® ® ° K4

i R...4 ! 12-12300-0A ! RFF 1.0 K 250 MW F+— 1% ! 016299 | CCW RN55D 1001 F ; . A pr—— 3 ==

I R...5 ! 12-12400-0A ! RFF 10.0 K 250. OMW F+— 1% ! 016299 ! CGW RN55D 1002 F : RIO

VR & | 12-12412-0A | RFF 13.3 K 250. OMW F4— 1% ! 016299 | CGW RNS5D 1332 F ; e fr—— R7

tR...7 | 12-12444-0A ! RFF 287 K 250. OMW F+— 1% ! 016299 | CGW RNS5D 2872 F : R3 o @

! R...8 { 12~12476-0A ! RFF  &1.9 K 250. OMW Fe- 1% ! 016299 | CGW RNS55D 6192 F : Ul O o

I R...9 ! 12-12376-0A ! RFF 6. 19K 250, OMW F+— 1% | 016299 | CGW RNSSD 6191 F ! Q2 ey O g

! R..10 ! 12-12248-0A ! RFF 316.0 250 MW F+—- 1% ! 016299 | CGW RN55D 3140 F : B o Je

iR, 11 ! 12-12400—0A ! RFF  10.0 K 250. OMW F+~ 1% ! 016299 | CGW RN55D 1002 F ! o RI? E }-

i R.. 12 ! 12-0B044-0A ! RFC 22.0 M 250. OMW J+— 5% ! 001121 | A-B TYP CB ; - PEE R

! R..14 ! 12~0B029-0A ! RFC 1.0 M 250. OMW J+- 5% i 001121 ! A-B TYP CB : o I

! R..17 ! 12-12350-0A ! RFF 3. 32K 250. OMW F+— 1% | 016299 ! CGW RNSSD 3321 F !

i R.. 18 | 12-12350-0A ! RFF 3. 32K 250. OMW F+— 1% | 016299 | CGW RNS5D 3321 F : Q8 QI

! R..19 | 12-12300-0A ! RFF 1.0 W 250 MW F+— 1% ! 016299 | CGW RNBSD 1001 F : +

| R..20 | 09-101B1-0A ! RVF 500.0 K 500. OMW K Z0TURN | 0B0294 { BOURNS 3069P-1-504 : RIS

! R..21 ! 12-12939-0A ! RFF 4,0 M 500, OMW F1%50PPM | 0B0OO31 | MEPCO 5053RC ! o~

1 R.. 22 | 12-12635-0A ! RFP 100.0 K 200. OMW +-. 25% | 018612 ! VISHAY 5102K .25% +1PPM/DEG C ! I-—

! R..23 ! 12-12200-0A ! RFF 100.0  250. OMW F+~ 1% | 016299 | CGW RN5SD 1000 F ! &) _J

! R..25 | 09-10268-0A ! RVF 2.0 K 500. MW K 18 TURN ! 000000 | HELIPOT &BX R2K ; L 4

! R..26 ! 12-12228-0A ! RFF 196.0 250 MW F+- 1% ! 016299 | CGW RNSSD 1960 F i CRI = =]

| R..27 ! 27-01154-0A ! THR 100 K+=10% | 083186 | VTE TYPE 21ER6 ! R28

| R..28 | 12-12376-0A ! RFF 6. 19K 250. OMW F+— 17 | 016299 | CGW RN5SD 6151 F !

PULL ! 24-10060-0A ! 1CP TIMEBASE DIVIDER ! 050088 | MOSTEK MK 5009P OR N !

VU2 ! 24-10183~0A | ICP L111 OPT. INSULATOR { 001295 { T.I TIL111 :

f U3 ! 24-09420-0A ! ICP 741C, TO-5 C5 ! 007263 | FRCLD/NAT/MOT/SIC !

1 U4 | 24-10183-0A | ICP Lil1 OPT. INSULATOR ! 001295 § T.1 TIL111 i

t U5 | 24-101B1-0A ! ICP 74L.S02 QUAD 2 IN NOR ! 001295 ! T. 1. SN74LS02 i

LU L6 ! 24-10179-0A ! ICP 74LS10 TRI.3 IN NAND ! 001295 | T.1. SN74LSi0 !



NOTES!

. —@— 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.

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

ENERGIZED. , 6127 !
) ONLY
VOLTS | A2604-9!
ARM OF A/D CONV azpi-y L A28449
AIBPI-R V/DEV POT AlPI-4 A2PI1-$ AZPI-1i  AlJI-I9
L I5F B H D 7 J
AN AN AN A A h’\ AN
N X N
o e o O S bs L, N 8 >
i -
L 6I27a) Ny | RS (id
ONLY ! < V-DEV.
! 3 [a Y11 : Q9
1 A2606-7 ! API-21 10 x4 4 " = °§£‘IE§'2“§ Rig 2N440l i E AIBD
1 Y 13 1K ;
1 A26J4-10 1  AIPI-20 1l € RIO R27
! | :X 2 MK5009P 28 3@ 3l 100 > RI4
:AZG J4-8 | AlPI1-18 K € A6 ";;7 VTV bt 1M P.R.5
~~~~~~~ - 1 5.5 i
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PARTS LIST, MODEL 6127B 10 MHZ OSC & AFC — TIME A11 (88—11051—1)

- %

SCHEMATIC | BALLANTINE t DESCRIPTION i MFR. i MFR. PART NUMBER i
{ REF. i PART ND. i i CODE ! i
tC...1 t 07-10120-04A | CCD 22. OMF 25.0 VM ! 071590 | CENTRLEB UK25223 OR EQUIV i
i C...2 { 07-10033-0A ! CET 10.0UF 35.0V M { 090201 | MALLORY TDC 104MOBSWLF H
t Cc...3 i 07-10053~0A ! CET 10.0UF 33.0V M i 090201 | MALLORY TDC 10&6MOBBWLF i
it C...4 { 07%10562-0A i CCR 0.1 UF 50V .3 SPACE i 004222 | AYX CERAMICS MDO15E104MAA i
i €. 9 I 07-10208-0A I CVC 2. 0-19PF TRIMMER ! 010839 | JACKSON BROS. 58%0/HPC 2-15PF |
i C...é { 07-1Q437-0A { CMD 18. OPF 3500.0 VD ! 0B4171 | ARCO CMOSCDIBODO3 DR EQUV i
P C...7 i 07-101i84-0A { CET 100.0UF 10.0 VM DIP TAN i 056289 | SPRAGUE 196D107X0010PE4 H
i Cc...8 i 07-10562-0A i CCR 0.1 UF B0V .3 SPACE | 004222 | AVX CERAMICS MDOISE104MAA

i Cc..11 i 07-10362-0A i CCR 0.1 UF 30V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104MAA H
1 c..i12 i Q7-10362-0A { CCR 0.1 UF 30V .3 SPACE { 004222 | AVX CERAMICS MDO15E104MAA H
I C.14 i 07-10033-0A I CET 10.0UF 335.0V M | 090201 | MALLORY TDC 10&6MO3BWLF !
t G .19 i 07-10033-0A ! CET 10.0QUF 33.0VHM ! 090201 | MALLDRY TDC 106MO3BWLF H
t C.. 16 i 07—-10042-0A i GCR 0.1 UF 30V .3 BPACE i 004222 ! AVX CERAMICS MDOISE104MAA i
1 G117 1 07-10033-0A | CET 10 0OUF 335.0V M I 070201 | MALLORY TDC 10&MOJGWLF {
i C .19 i 07-10843~0A i CHMD  96. OPF 300, 0 VJ+- B% { 0B4171 | ARCO CMO4FD360J03 O/E !
i C .20 I 07-02292-0A { CMD 470. OPF 900, 0 FJ+- 0% | 084171 | ARCO DM-15-471-J i
{ € .21 i 07-10343-04A { CMD 96. OPF 500.0 VWJ+~ 3% | 0B4171 | ARCO CMO4AFDS60J03 O/E i
i €. .22 t 07-10562-0A { CCR 0,1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDO1SE104MAA H
{ C .23 i 07-10562-0A i CCR 0.1 UF 50V .3 SPACE i 004222 | AVX CERAMICS MDO15E104MAA H
I C..24 i 07-02292-0A ! CMD 470, QPF 900.0 FuJ+-- 3% ! 084171 | ARCO DM-15-471-J H
I C..26 i 07-02272-0A | CMD 470. OPF $500.0 Fu+— 5% | 084171 | ARCO DM-15-471-J {
i C..27 i 07-105&2-0A i CCR 0.1 UF 30V .3 8PACE { 004222 | AVX CERAMICS MDO1SE104MAA t
i CR..1 i 05—-Q7920-0A | DGP 1N4148 75 10M { 007263 | FCH SI DO35 iN4148 {
i CR..2 i 09-07920-0A t DEP 1N4148 735 10M { 0072643 | FCH SI DO35 1N4148 {
{ CR..3 ! 09-07920-0A { DeP 1N4148 795 10 i 007263 | FCH SI DO35 1IN4148 |
{ CR.. 3 { 09-07920-0A { DEP 1N4148 73 10M | 007243 | FCH 51 D035 1IN4l48 H
LI PR § { 14-10020-04A ! RLY REED FORM C SV 2000+HM DIP | 093348 | QORDOS 831C-18 !
LI SR | i 03-10031-0A ! CRF 3% UH INDUCTOR | 083129 | NYTRONICS WEEJd? H
i a..1 ! 10-09473—-0A ! TR@ ZN370&6 PNP 1 40 PTO-92 i 004713 | MOT 2N3706 t
ta..2 i 10~09473-0A { TRQ 2N370& PNP 1 40 PTO-92 i 004713 { MOT 2N3706 i
i Q..3 i 10-10043-0A i TRG 2N3704 NPN 1 40 PTO-92 { 004713 | MOT 2N3704 t
PR { 12-12264—-0A i RFF 464.0 290 MW F+— 1% { 016299 | COW RNOSD 4640 F H
I R..2 i 12~12300-0A i RFF 1.0 K 250 MW F+— 1% | 016299 | CGW RN3BGD 1001 F H
I R...3 i 12-~12280-0A ! RFF &B1.0 280 MW F+— 1% { 016299 | CGW RNS5D 4810 F t
{ R..3 i 12-12264-0A I RFF 464.0 290 MW F+— 1% 1 016299 | COW RNSSD 4440 F !
I R...6 i 12-12364—0A I RFF 4. 64K 250. OMW F+— 1% | 0164299 | CGW RNISD 4641 F '
[N : A 4 i 12-12232-0A | RFF 218.0 290 MW F+— 1% I 016299 | CGW RNBSD 2150 F !
I R ..B i 12~12272-0A ! RFF 562.0 230 MW F+— 1% i 016299 | CBW RNJIID 3620 F H
{R...9 I 12-12200-0A { RFF 100.0 250. OMW F+~ 1% I 016299 | COW RN3ISD 1000 F l
i R..10 | 12-12200-0A { RFF 100.0 290. OMW F+— 1% i 016299 | CCGW RNISD 1000 F i
| R..11 i 12-12200-0A ! RFF 100.0 250. OMW F+— 1% | 016299 | COW RNISD 1000 F i
I R..12 i 12~12164-0A I RFF A& 4 290. OMW F+— 1% | 0146299 | CGW RNDGSD 46R4 F H
I R..13 i 12-12300~-0A i1 RFF 1.0 K 2850 MW F+— 1% I 016299 | CGW RNBSD 1001 F t
I R. .14 1 12-12333-0A i RFF 2. 21K 230, oMW F+— 1% 1 016299 | COW RNDSD 2211 F '
i R..13 1 12-12280—-04 | RFF 681.0 230 MW Fi— 1% i 0146299 | COW RN3IDD &810 F i
I R..16 I 12-12236—0A i RFF 383.0 230 FW Fe— 1% { 0146299 | COW RNMS5D 3830 F i
I R..17 1 12~-12300-0A i RFF 1.0 K 280 MW F+— 1% | 0146299 | CGW RNBSD 1001 F !
I R..18 { 12-12300-0A i RFF 1.0 K 250 MW F+— 1% ! 016299 | COW RNSSD 1001 F i
{ R..19 t 12-12296-0A { RFF 383.0 250 MW F+- 1% { 016299 | COW RNSSD 3830 F H
! R..20 | 12~-12280-0A ! RFF 681.0 280 MW F+— 1% {. 016299 | COW RNOSD 6810 F H
{ R..21 1 12-12328-0A { RFF 1. 96K 290. OMW F+— 1% t 016299 | CEW RNDSSD 1961 F !
t R..22 { 12-12400-0A { RFF 10,0 K 250. oMW F+— 1% { 016299 | COW RNISD 1002 F |
t R..23 i 12-12400-0A { RFF  10.0 K 230. OMW F+— 1% | 016299 | CCW RNBSD 1002 F !
i R..24 i 12-12400-0A | RFF 10.0 K 250. OMW F+— 1% I 016299 | COW RNISD 1002 F i
! R .25 { 12-12328-0A { RFF 1. 96K 250, OMW F+— 1% | 016299 | COW RNSSD 1961 F H
I R, .26 i 12-12400~-0A { RFF 10.0 K 200. OMW F+— 1% { 0146299 | CEW RN35D 1002 F i
! R..27 { 12-12400-0A { RFF 10.0 K 230. OMW F4= 1% I 016259 | CGW RNBH3D 1002 F }
{ R..28 1 12-12400-0A ! RFF 10.0 K R30. OMW F+— 1% i 016299 | COW RNHSD 1002 F i
i R..31 1 12-12364-0A t RFF 4. 4K 250. OMW F+— 1% | 016299 | CEW RNSSD 4441 F t
{ R..32 I 12-12400-0A { RFF 10.0 K 290. OMW F+— 1% | 016299 | COW RNSSD 1002 F '
{ R..33 i 12-12364-0A t RFF 4. 64K 230. OMW F+— 1% i 014299 | CCGW RN35D 4641 F i
i RN.,2 1 13-10023-0A i RNF &BO.0 0.2 WF { 080053 | BECKMAN 899-3R680 -F H
LY R § { 24-10041-0A { ICP LIN DUAL OD AMP 10116 ! 004713 | MOTORCOLA MC10116P |
tu..2 1 10-10084-0A | TRQ MP@6700 4 P14 DIP | 004713 | MOT MPQ&700 I
lu..3 { 24-103&63-04 { ICP MC12040CP PHASE FREQ DET. | 004713 | MOTOROLA MC12040 i
HI ¥ R | 24-10307-0A ! ICP LF33INJ FET OP AaMP D. I. L. ! 004713 | MOTOROLA LF351IN OR EQUIV i
P uU..8 i 24-10257-0A i ICP CD40&HAE QUAD BILAT SWC. } 0B&LB4 ! RCA CD40ASBE OR EGUAL !
Py, I 04-80003-1A { CRS 10. OMHZ TO-3 MODIFIED i 090423 | BLI '

Y|
C5
s C6
[~ ] CIR5
Ll
e C4
C3
- 4
cz2
[

ﬁ
crz2 CR3

RS [
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PARTS LIST, MODEL 6127B MARKER AMPLIFIER — TIME A12 (89—11052—1)

BaLLANTINE

DESCRIPTION

PARTS LIST, MODEL 6127B MARKER AMPLIFIER — TIME A12 (89—11082—1) — CONT’D.

{SCHEMATIC | H i OMFR. ! MFR. PART NUMBER : + + + + + N
i REF. 1 PART NO. i i CODE | t 1SCHEMATIC 1 BALLANTINE 1 DESCRIPTION ! MFR. | MFR. PART NUMBER 1
+ + " + : + i REF. ! PART NO. 1 | CODE | !
1 Co.l1 | 07-10872-0A ! CBM &. BNF 100.0 WJ { 050887 | ECI PLUCON I &. BNF/3%/100V ; + } ¢ + + +
1 c..2 i 07-10591-0A ! CCR &80 NF S0V X 7R ! 031833 | KEMET C330C&BAKIRICA ] | R..48 1 12-12320-0A ! RFF 1. 42K 250 MW F+— 1% ! 016299 | COW RN55D 1621 F :
i C..3 ! 07-02785-0A I CET & BUF 3% V K 10% t 086289 | SPRAGUE 130D&83X5033B2 ! t R..48 ! 12-09839-0A ! RFC S.1 250. OMH J+— 3% | 073042 | IRC TYP :
tC...4 { 07-10962-0A ! CCR 0.1 UF S0V .3 SPACE | 004222 | AVX CERAMICS MDO15E104MAA ; | R &7 | 12-12168-08 | RFF S1.1 250, OfW F+— 1% | 016299 | CGW RN55D SiRi F :
1c...8 | 07-10562-04 { CCR 0.1 UF 30V .3 SPACE | 004222 | AVX CERAMICS MDOISE104MAA 1 | R..48 | 12-12128-0A ! RFF 19.6  250. OMW F+— 1% | 016299 ! CGW RNS5D 19R6 F :
tC..é6 i 07-10053-0A { CET 10.0UF 38.GV M i 090201 | MALLORY TDC 106MO3ISWLF l ! R..49 | 12-12308~0A ! RFF 1. 21K 250 MW F+— 1% { 0146299 | CGW RNSSD 1211 F 1
€7 I 07-10562-0A I CCR 0.1 UF B0V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104MAA H ! R..S0 { 12-12300~04 { RFF 1.0 K 230 MW F+— 1% 1 016299 | CGW RNSSD 1001 F !
1¢C...8 | 07-10562-0A | CCR 0.1 UF S0V .3 BPACE | 004222 | AVX CERAMICS MDO1SE104MAA 1 I R..591 | 12-12300-0A { RFF 1.0 K 280 MW F+— 1% ! 016299 | COW RNS5D 1001 F {
1 C...9 i 07-108462-04 I CCR 0.1 UF S0V .3 SPACE | 004222 | AVX CERAMICS MDO1SE104MAA i t R, 52 1 19-12248-04 ! RFF 314.0 250 MW F+— 1% ! 016299 | CCW RNSSD 3180 F 1
1 C.o.11 i 07-10032-0A 1 CCD 220.0PF 1 KV DC ! 084171 | ELMENCO TYPE CCD221 i | R .54 | 12-12188-0A ! RFF 82,3 250, 0MW F+- 1% | 016299 | CGW RNSSD 82R5 F ;
i C..14 ! 07-10530-0A i €MD 33. OPF 3500.0 V4- 5% 1 084171 | DMIS 3304 ! i R..38 | 12-12212-04 ! RFF 133.0  230. OMW Fé- 1% 1 016299 | COW RNSSD 1330 F 1
1 €..19 I 07-10184-04A i CET 100.0UF 10.0 VM DIP TaN i 0362689 | SPRAGUE 194D107X0010FPE4 H IV | | 26-10194—04A I ICP 4031 CHDS MULTIPLEXER 1 0B&6B4 | RCA CD40S1BE '
i C..1& ! 07-10317—-0A i CMD 91. 1PF 800.0 VJ+— 5% 1 084171 | ARCO CHO4AFDZ10J03 O/E i P U2 | 24-09809-08 { ICP SN7473N { 001293 | TI SN7473N {
1 C..17 i 07-10862—-0A ! CCR 0.1 UF B0V |3 SPACGE i 004222 | AVX CERAMICS MDO!SE104MAA H {U...3 | 24-10261-04 i ICP LM30&FP DUF COMP STR 1 001298 | TI LM30&P OR EQUAL !
I CR.. 1 ! 05-07920-0A i DBP 1NA148 75 10M § 007263 | FCH SI DO35 1N4148 : t U4 { 24-10180-0A ! ICP 10131 DUAL D FL. FL. ! 086684 | MOTOROLA MC10131 :
P CR..2 1 0%-07920-0A ! DEP 1N4148 79 10H i 007263 i FGH SI DO35 1N4148 ! tU..8 i 24-10174-0A { ICP 10138 BI GUINARY CONTR | 004713 | MOTOROLA MC10138P t
I GR..3 1 03-07920-0A | DOP 1N4148 73 10H ! 007263 | FCH SI DO35 1NA148 ! 1 U...&6 1 24-10177-0A ! ICP 10174 DUAL 4 TO 1 MCTPR i 004713 | MOTOROLA MC10178 |
{ CR..4 1 05-07920-0A ! Der 1N4148 73 10K | 007243 | FCH SI DO35 1N4148 ! tU...7 ! 24-10173-0A | ICP 7402 GUAD 2 IN NOR i 001293 1| T.1.SN7402 i
! CR..9 ! 03-07920-0A | DEP IN4148 73 10M { 007263 { FCH 81 DO35 iN4148 1 N + " : -
{ CR..6 ! 05-07920-0A ! DOP iN&148 79 1OH | 007263 | FCH SI DO35 1N414@ !

1 CR..7 I 05-07920-0A | DEP 1N4148 79 10M | 007263 | FCH SI D035 1N4148 1

P | 46-10000-0A | FRB FERRITE BEAD | 078488 | STACKPOLE 37-0180-70 MAT !

L2 | 03-10008~0A | CRF 22UH MOLDED +-10% | 076493 | MILLER #9230~952 |

1 L...3 | 46-10000-0A | FRE FERRITE BEAD | 078488 | STACKPOLE 37-0180-70 MAT |

I L..4 ! 46-10000-0A ! FRE FERRITE BEAD | 078488 ! STACKPOLE $7-0180-70 MAT !

1L..s | 46~10000-0A ! FRB FERRITE BEAD ! 078488 | STACKPOLE S7-0180-70 MAT 1

1 a1 { 10-09483-0A ! TRG MPSA321 NPN 1 23 PTD-92 | 004713 | MOT MPS6521 00 ;

1 a..2 | 10~10199-0A | TRG PN4393 N CHAN FET { 017856 | SILICONIX PN4393 OR EGUIV. i

1 0..3 { 10-10199-0A | TRG PN4393 N CHAN FET | 017896 | SILICONLX PN4393 OR EQUIV. 1

16...4 { 10-10199-0A { TRG PN4393 N CHAN FET ! 017856 1 SILICOMIX PN4393 OR EQUIV, i

1 a..s i 10-09489-0A ! TR@ MPS&521 NPN 1 25 PTO-92 | 004713 | MOT MPS6521100- 3

1@Q..6 | 10-10148-04 | TR@ 2N9771 ! 007263 | FAIRCHILD OR EQUIV 2NS771 i

a7 ! 10-08095-04 1 TRQ 2N918 PNP 1 15 PTO-18 ! 004713 | MOTOROLA 2N918 ! T - ,

1 Q..8 | 10-08033-0A | TRG 2N918 PNP 1 15 PTO-18 { 004713 | MOTOROLA 2N918 1 MARKER OUTPUT AMPL - A2 Cc8 ASS'Y B9IIOS21A

1a..9 | 10-10196-0A | TRG FMM404Y PNP 1 10V 8 TO72 | 004713 { MOT MMA0AT ! CR2 e a5 ,,__E”__,U4 U2 R23 I

1 a.10 | 10-10168-0A I TRG 2N3771 { 007263 1| FAIRCHILD OR EGUIV 2NS771 1 R32 o ——

I R...1 1 12-12300-0A { RFF 1,0 K 290 MW Fe— 1% { 014299 | COW RNISD 1001 F 1 - D R34 & [ o— .

! R...2 ! 12-12564-0A | RFF 464.0 K 300.O0MW F+— 1% | 016299 | COW RNGOD 4643 F ! R20 f '8 ~

I R...3 | 12-12296-0A | RFF 383.0 250 MW F+— 1% ! 016299 | CGW RN3ID 3830 F ! A EEESEEA o 3}

| R...4 | 12-12392-0A I RFF 9. 09K 230.0MW F+— 1% 1 016299 { COW RNS3D 9091 F 3 EEE— O U3 n

I R...5 | 12-12826-0A | RFF  18.7 K 230.0MW F+— 1% | 016299 | COW RNSSD 1B72 F t -2’2 cr7 R55 N

I R...6 | 12-12468-0A | RFF S1.1 K 230.0MW F+- 1% { 016299 | CGW RNS3D 3112 F i o R +2R_6_

I R...7 | 12-12504-0A ! RFF 110.0 K 250.0MW F+- 1% 1 016299 | COW RN3SD 1103 F ! Q4 RIS RI4 e R24

1 R...8 | 12-12546-0A ! RFF 301.0 K 250.0MW F+- 1% | 016299 | CGW RNSSD 3013 F ! G R e s

I R ..9 ! 12-12364~04 { RFF 4. 64K 290. OMW F+— 1% ! 016299 1| COMW RNSSD 4641 F ! N G RIZ 12 =k R44

1 R..10 1 12-12364-0A | RFF 4. 64K 280. OHW F+— 1% ! 016299 | CGW RNISD 4641 F t O I i 7 S —E—- \ s . ) L P —

! R..11 ! 12-12364-04A { RFF 4. 64K 230. 0MW F+- 1% ! 016299 | COW RNISD 4641 F ! D 90 RN RIO us @ CR3

1 R,.12 | 12-12364-0A | RFF 4, 64K 230.0MW F+— 1% ! 016299 | COW RN3ISD 4641 F 1 Q2 L e R50 :_' ]

! R..13 | 12~12364-04A { RFF 4, 68K 250.0MH F+— 1% 1 016299 | COW RN33ID 4641 F ! s‘ Cc9o e T ¥ NO

I R..14 ! 12-12348-0A | RFF 4. 64K 290. OMW F+— 1% 1 016299 | CEW RNSSD 4641 F ! _ G R39 < e R45

I R .19 ! 12-12364-0A | RFF 4. 68K 250. OMW F+— 1% ! 016299 | COW RNISD 4641 F 1 ol s @

{ R .17 | 12-12116-0A { RFF 14.7 23%0.0M4 Fi+— 1% ! 016299 | C6W RNSS5D 14R7 F ! |Q| R33 R3| mm C16

! R .19 | 12-12500-04 ! RFF 100.0 K 280. OMW F+- 1% ! 016299 | COW RNSSD 1003 F | — o7 Q8 Q9 = R46

! R..20 | 12-12330-0A ! RFF 3. 32K 230. OMW F+— 1% | 016299 | COW RNISD 3321 F ] R3 Emmme— K 17

I R..21 1 12~12316-0A ! RFF 1. 47K 250 MW F+~ 1% | 016299 | COW RN39D 1471 F ! O @ e C

1 R..22 | 12-12316-0A | RFF 1. 47K 280 MW F+— 1% | 016299 | COW RNISD 1471 F 1 Ry EEEgemes

{ R..23 1 12-12200-0A | RFF 100.0  280. OMW Fe— 1% | 016299 1| COGW RNIID 1000 F 1 < o I

! R..24 | 12-12316-0A | RFF 1. 47K 250 MW F+— 1% | 016299 § CEW RNSSD 1471 F ! R7 G O R 41

{ R..29 | 12-12280-04 ! RFF 681.0 230 MW F+- 1% { 016299 | COW RNSSD 4810 F : eeed B O EEfp—as @

! R..29 { 12-12168-0A { RFF 51.1  290. 0MW F+- 1% { 016299 1| CGW RN55D 5iR1 F ——— -

! R..30 ! 12-12168-0A | RFF 91,1  280.08d F+— 1% ! 016299 { CGW RN55D SiR1 F 1 R4 . g CRS =i R49 R43 0

¢ R..31 | 12-12280-0A | RFF 681.0 230 MW F+- 1% 1 014299 | CGW RNSSD 6B10 F 1 RS [ES— "l ue o ' Sy7 EEE— —

! R..32 | 12-12300-0A { RFF 1.0 K 280 HW Fe— 1% | 016299 | COW RNISD 1001 F ! o R4A0

i R..33 | 12-12280-0A | RFF 681.0 290 MW F+— 1% | 014299 | COW RNSSD 4810 F 1 Y —— o e

i R, 34 | 12-12280-04 ! RFF 681.0 230 MW F+- 1% | 016299 | COW RNSSD 4810 F 1 N cl4 R48

! R.. 33 | 12-12380-0A | RFF 681.0 230 MW F+— 1% | 016299 | CGW RN3ISD &810 F 1 R8 8 + £ e =R

! R..37 | 12-12300-0A { RFF 1.0 K 2950 MW F+— 1% | 014299 | CEW RNSSD 1001 F 1 ® CR4

! R..38 | 12-12300-0A | RFF 1.0 K 230 BW F+— 1% | 016299 | COGW RNSSD 1001 F i Qlo S &

1 R..39 { 12-12280-0A | RFF 481.0 290 MW F+— 1% { 016299 | COW RN3SD 4810 F 1 _ _ I~ + L2

! R..40 1 12-12288-0A | RFF B25.0 290 MW Fe~ 1% ! 014299 | COW RN3SD 8230 F ] 5 o~ & O =

t R..41 | 12-12280-0A ! RFF 661.0 250 MW Fe+- 1% | 016299 | CoW RNSSD &810 F ! ol ol

| R..42 | 12-12200-0A ! RFF 100.0  250.OMW F+— 1% { 016299 | CEW RN3SD 1000 F i g . N &

| R..43 1 12-12228-0A | RFF 196.0 2850 MW F+— 1% ! 016299 | CGW RNISD 1960 F ! | CS_J A

| R..44 | 12-12280-0A | RFF 481.0 290 MW F+- 1% ! 016299 | CGW RNSSD 4810 F ! S P =




A6 JA-5 Y414 )48 J4a-19 J4-17
N 13 P 10 1

12
™N
NOTES
\.OALL SISTOR VAL [ . | '
A RE VES ARE IN OHMS N “ < m 5V fﬂ_
2. ALL CAPACITOR VALUES ARE IN L g { v RI4 1 RIT
MICROFARADS ,UNLESS NOTED OTHERWISE. 4.64K ’ 4.7
£ R 7 e R
s AAA— 45V —-—-—'\/WJS. +5V 1K
+5v Qs il
R MPS 6521 2NET7TI
L4 383
al _L J_ o
MPS €521 -2¢ =% o =% RIS
R2 8V l o 1ol u Rl . % RI3 ' f‘f +c3 100 K 5HECTIMS
464K 1l 9l 4.64 K 4.64K THCAK TG
5 € 2y | com G A A A, —12V
E¢——w i
) w8 D b o Rz? CR2
- C Y
2y _r 0 94?5\4 5 +5v K INAAR
= ] 4l B[ s G ) & G M
1415 -1V CRG6 i
T +8V az |° @%aé Q3 s s 3;0 gﬁéK
R4 5 RSS Ros RTS RB Jzlo Ry C Ve
Rl 9.09KS IBTKSELIKSHO KS 301K ‘ 2y
1K i :
RS2 < 4 A13-)
B2 ¢ y—e +5V 1 1 ' ) e ’
+5V R22 R2I
+::f"5 -12v .47 K§ 147K = s w2V R23
100 R9 RB}? R 37 _[—O) | us 100
*5Y 4.4 K ! K LM 306
AN H 6—*————“_1 CRI 4TIO HAmn I e B 3 ’
LAUKRS = iN4I4B = 8" - ! S CAZTKES
='|J qm cLer(" 1 *5y S5y
5 72%3 5 &f R24 alo R4B
U @) 1LATX
2473 ik lTﬁ 2N5771 2.6
) 7 3 "_C 2‘
s5Y
L‘ 17 525 +5V +
| o100 Mtz = .y Te! 81 L2 _| R4
R +5V = = 24h B IN4 4B
A27U9-9 _[3.\ t\a gl 9 )
-1 A B R40
— 3 u7
e ¥ R44 5 Fo :
+5v QU 3—%\«—_‘__ " 6 33PF 4y 3
Dr7 i 174 +5V47402 —
54 U4 somua. 5| 10 L +8V 5V \ \ B e F7 Ja
82.5 | 1013] &7 % - u7 D J4-2l
L R44 W T402
“feE o —4n b2 ML %esl
220
RS5 L—I—- 20PF LR
133 6 = 18 paz 5V N4 48
oy S = CRS o0
. R30 L 5, v IN4148
Dy 2! B | &c7
8¢ WIS . a7 Boie > 3 A270U7-4
All-c RS0 = ‘ aoe
X 7lca a3 2 2oMHz
- 1Sl US | R33 R29
10138 | 81 i@&l =
pa 14 f s * ]3 = - R45!
M € AN Q < - & 1.62K
A27-C48 R25
St Ral 42
L8t °

Figure 6-8. Marker Output Amplifier (A12)
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PARTS LIST, MODEL 61278 TIME/DIV SELECT A13 (89—11130-—1)

| SCHEMATIC | BALLANTINE H DESCRIPTION I MFR. ! MFR. PART NUMBER 1
H REF. ! PART NO. { I CODE | l
1 C...1 i 07-10562-0A I CCR 0.1 UF 850V .3 SPACE | 004222 | AVX CERAMICS MDO15E104MAA H
v ez ! 07-10962-0A t CCR 0.1 UF 5oV .3 SPACE 1 004222 | AVX CERAMICS MDOISE104MAA )
1 C...3 | 07-10562-0A i CCR 0.1 UF B0V .3 SPACE I 004222 | AVX CERAMICS MDO15E104MAA i
i C...4 i 07-10562-0A i CCR 0.1 UF 50V .3 SPACE 1 004222 + AVX CERAMICS MDO1S5E104MAA H
1 C...8 ! 07-10562-0A I CCR 0.1 UF 80V .3 SPACE { 004222 | AVX CERAMICS MDO15E104MAA i
i C..é i 07-10562-0A { CCR 0.1 UF 30V .3 SPACE I 004222 | AVX CERAMICS MDO1SE104MAA {
1 C...7 } 07-10184-0A { CET 100.0UF 10.0 VM DIP TAN 3 056289 | SPRAGUE 194D107X0010PE4 H
LR VR § | 24-10169-0A { ICP 74L873 DUAL JK FL.FL. t 001293 | T. 1. SM74L.873 H
it u..2 | 24-10169-0A { ICP 74L873 DUAL JK FL. FL. i 0012935 | T. I.SN74L873 !
P u..3 | 24-101469-0A 1 ICP 74LB73 DUAL JK FL. FL. 1 001298 | T. I.8N74L573 !
L C R J | 24-10169-0A it ICP 74L873 DUAL JK FL. FL, 1 001295 | T. 1. SN74LE73 i
P uU..8 | 24-10171-0A { ICP 74L890 DIVIDE BY 12 001293 | T. I. 8N74L890 i
P U... & i 24-10171-0A i IGP 74L890 DIVIDE BY 12 I 001295 | T. 1. BN74L5%90 i
VUL 7 | 24~10171-0A { ICP 74L5%0 DIVIDE BY 12 ! 001293 | T. 1. SN74LE%0 H
I U...8 i1 24-10171-0A i ICP 74L890 DIVIDE BY 12 I 001298 | T. I.8N74L590 i
P u...92 | 24-10171-0A t{ ICP 740LS90 DIVIDE BY 12 } 001295 | T. 1. BN74L590 H
RV ¥4 | 24-10171-0A i ICP 74L890 DIVIDE BY 12 1 001295 | T, 1. SN74L.890 H
VRS § | 24-10171~0A i ICP 74L85%0 DIVIDE BY 12 I 001293 | T. I.8N74L870 H
UL 12 | 24-10170-0A i ICP 74L8251 DATA SELECTOR I 001293 | 7. 1, 8N74L8251 H
i UL 13 | 24-10170-0A i ICP 74LS251 DATA SELECTOR P 001295 | T. I. 8N74L8251 {
P U 14 i 24-10170-0A I ICP 74L8251 DATA SELECTOR i 001293 | T. I, BN74LE201 H
i U, 15 | 24-10170-0A i ICP 74L8251 DATA SELECTOR | 001299 | T. I.B6N74L8201 H
HERY N V- | 24-10170-0A I IGP 74L5291 DATA SELECTOR i Q01293 | T. I.8N74L8251 §
{ U 17 { 24—-10171-0A | IGP 74L890 DIVIDE BY 12 | 001293 | T. I. SN74L.S%0 H
T/DIV SELECTOR LOGIC  6l27A — 89111301A
o -
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Figure 6~9. Time/Div Selector Logic (A13)
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PARTS LIST, MODEL 61278 TIME/DIV DEVIATION CONTROL A18 (89—11244-1)

{SCHEMATIC ! BALLANT INE 1 DESCRIPTION { MFR. | MFR. PART NUMBER :
i REF. H PART NO. i { CODE ! H
{1 C...1 i 07-08134-08 i CYm 1.0UF 80 VM 20% i 084411 | TRW TYPE X6&3F !
1 C...2 { 07-10562-0A { CCR 0.1 UF B0V .3 SPACE i 004222 ¢ AVX CERAMICS MDO1S5E104MAA H
1 c...a ! 07-10562-0A ! CCR 0.1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDOISE104MAA :
iC...8 ! 07-10083-0A § CET 10.QUF 35.0V M i 090201 | MALLORY TDC 106MO3SWLF H
ic..é ! 07-10562-0A { CCR 0.1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDO1S5E104MAA ]
t C..10 ! 07-10483-04 1 CCD 47.ONF 25.0 V +-20% | 056289 | SPRAGUE HYS3S 1
i €C..11 i 07-10184-0A i CET 100.0UF 10.0 VM DIP TAN | 0546289 | BPRAGUE 196DI107X0010PE4 H
1 C..12 i 07-105462-04 i CCR 0.1 UF 50V .3 SPACE I 004222 | AVX CERAMICS MDO1SE104MAA H
i CR.. 1 i 05-07920-04 I DEP 1N4148 75 10M i 007243 { FCH SI D035 1N4148 H
1 Ko..2 I 14-10034-0A ! RLY 2A2B S5V COIL i 061529 | AROMAT S2EB-SY H
ta ..t { 10-10097-0A ! TR@ 2N4274 NPN 1 12 TO106 | 027014 i NATIONAL PNAZ74 :
PR E i 12-12412-04A t RFF 13.3 K 250. OMW F+— 1% i 016299 | CGW RN3BD 1332 F H
t R...2 ! 09-10093-0A | RVF  10.0 K 500.0MW KVERT MT | 073138 ! HELIPOT 72XW 10K !
{R...5 ! 12-12328-0A ! RFF 1. 96K 250. OMW F4+— 1% | 016299 | CCW RNSSD 1561 F !
' R...6 1 09-10094-0A | RVF 500.0  500.0MW KVERT MT | 073138 ! HELIPOT 72XW 500 1
I'R...8 | 09-10094-0A | RVF 500.0 S00.0MW KVERT MT | 073138 ! HELIPOT 72XW 500 :
| R..10 | 12-12284-0A | RFF 750.0 250 MW F+— 1% ! 016299 | CGW RNSSOD 7500 F :
1R 11 1 12-12244-0A ! RFF 287.0 250 MW F+— 1% ! 016299 ! COW RNS5D 2870 F :
{ R..12 | 12-12290-0A ! RFF 866.0 250 MW F+— 1% { 016299 | COW RNSSD B&&0 F !
! R..13 ! 12-12244-0A ! RFF 287.0 250 MW F+— 1% ! 016299 ! CGW RNSSD 2870 F !
I R..1& | 12-12350-0A | RFF 3. 32K 250. OMW Fe— 1% ! 016299 ! CGW RNSS5D 3321 F ;
! R..15 1 12-123%0-0A | RFF 3, 32K 250.0MW F+— 1% ! 016299 | CGW RNSSD 3321 F !
{R.16 ! 12-12292-0A ! RFF 348.0 250 MW F+— 1% | 016299 ! CGW RNISD 3480 F ]
{ R..17 | 12-12228-0A | RFF 196.0 2850 MW F+— 1% ! 016299 | CCW RNSSD 1960 F ]
i R..18 | 12-121146-0A { RFF 14.7 2350, OFW F+— 1% ! 0146299 | RN3SSD 14R7 F {
{ R..19 | 12-12328-0A { RFF 1. 96K 290, OMW F+— 1% ! 016299 { COW RN3SD 1961 F !
{ .20 | 12-12457-0A ! RFF  39.2 K 250. 0MW F+— 1% | 016299 ! CGW RN3SD 3922 F ]
{ R .22 | 12-122&67-0A i RFF 499.0 230. OMW Fo+- 1% I 016299 | COW RNSSD 4990 F H
i R..23 1 12-123268-0A 1 RFF 1. 96K 230. OMW F+- 1% { 016299 | CCW RNSSD 1961 F :
P u..1 ! 24-10171—04A it ICP 74LS%90 DIVIDE BY 12 I 001298 | T.I.S8N74LE90 H
fu..2 1 24-10353-0A i ICP 7422 DUAL 4 INPUT NAND { 001293 | TI 8SM7422 OR EGUIV. H
i U..3 { 24-10143-0A I ICP 74L874 D FIFL 14 DIP { 001293 | TI SN74LS74N i
1 U... 4 { 24-10143-0A I ICP 74L874 D FIFL 14 DIP I 001293 § TI SN74LS74N H
f U...5 t 24-10143-0A ! ICP 74L574 D FIFL i4 DIP I 001293 | TI SN74L.S74N i
T/V DEV CONTROL
89-11244-1A
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NOTES:

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

2. @ INDICATES A SOLDER CONNECTION WHICH MAY
BE REMOVED TO ISOLATE CIRCUIT.

3. ALL RELAYS SHOWN IN POSITION WHEN COIL IS NOT

ENERGIZED.

4. — DENOTES CONTACT OF AI8PI.
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Figure 6-10.
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Time/Volts Deviation Control (A18)
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PARTS LIST, MODEL 61278 DISPLAY DRIVER/IEEE INTERFACE A22 (89—11084-1)

| BCHEMATIC | BALLANTINE i DESCRIPTION i MFR. | MFR., PART NUMBER H
i REF. ] PART NO. 1 ! CODE | i
P Co..1 1 07-10562-04A { CCR 0.1 UF 50V .3 SPACE | 00422z § AVX CERAMICS MDOI1SE104MAA !
it C...2 { 07-10562-0A I CCR 0.1 UF B0V .3 SPACE I 004222 | AVX CERAMICS MDO1SE104MAA !
i C...3 I 07-10062-0A i CGR 0.1 UF S0V .3 SPACE { oo4mz2 | AVX CERAMICS MDOISE104MAA i
PG4 i 07-10362-0A i CGR 0.1 UF B0V .3 BPACE i 004222 | AVX CERAMICS MDO13EI04MAA
PG 3 i 07-10083-0A ! CET 1.989UF 395.0 V | 056289 | SPRAGUE 196D1353X0033JA1 i
i C...é& I 07-103962-0A I CCR 0.1 UF Sov .3 SPACE I 00az22 | AVX CERAMICS MDO1SEI104MAA

i1 C...7 | 07-10862-04 i GGR 0.1 UF 30V .3 8PACE i 008222 | AVX CERAMICS MDO1SE104MAA

i C...8 t 07-103642-0A i CCR 0.1 UF S0V .3 SFACE i 004222 | AVX CERAMICS MDO15E104MAA '
1 Co..9 { D7-10362-0A i CCR 0.1 UF S0V .3 SPACE i 004222 | AVX CERAMICS MDO1BSE104MAA i
i C..10 { 07-10184-0A ! CET 100, 0UF 10.0 VM DIP TAN ! 036289 | SPRAGUE 196D107X00L0PES i
} C..11 i 07-10547-04A ! CHD 100, OPF 500.0 VJ - UZ i 084171 | ARCD CMOAFDLC1JO3 O/E

i C.12 | Q7-108947-0A I CMD 100. OPF B00.0 VJ +- 9% i 084171 | ARCO CMO4FDIO1JO3 U/E i
P C.. 13 I 07-108587-0A I CHMD 100. OPF 300.0 YJ += 3% I 0B4171 | ARCO CMO4FD101J03 O/E !
I CR. . 1 | 03-07920-0A i DEP 1N414B 75 10M i 007263 | FCH SI DO35 1N4148 |
I Cr..2 { 09-07920-0A I DEP 1N4148 79 10M i 007263 | FCH SI D035 1IN4148

I Jo..1 { 31-101B7-0A t COM S0 PIN ! 018912 | ANSLEY 609-3027 {
tJo..8 { 31-10187-0A I COM 50 PIN I 015912 | ANSLEY &09-35027 i
t R...1 | 12-12400-0A | RFF 10.0 K 2850. 0MW F+— 1% I 016299 | CEW RNISD 1002 F !
i R...2 I 12-12452-0A I RFF 34.8 K 290.0MW F+— 1% ! 016299 | COW RNSSD 3482 F 1
PR3 { 12-12300-0A i RFF 1.0 K 280 BHW F+—- 1% | 0146299 | GGW RNYSD 1001 F !
I R...4& { 12-12452-0A { RFF 34.8 K 250. OMW F¥+— 1% i 016299 | CGW RNSBD 3482 F |
I R...5 t 12-123562-0A i RFF 3. 48K 250. OMW F+— 1% | 016299 | CGW RNBSD 3481 F |
I RM. . 1 i 13-10105-0A | RNF 390 8 PINM SIP 4 RES | 080033 | BECKMAN 784-3-R390 |
I RN..2 | 13-100035-0A | RNF 390.0 2%0. Orid B BRESDP ! 0BOOS3 | BECKMAN 898-3-R3%0 !
I RN.. 3 { 13~-10003-0A i RNF 390.0 250. OMW B BRESDP 1 080053 | BECKMAN B878-3-R3%0 !
! RM. . 4 { 13-10119-0A | RMF 6B.0 146P DIP B RES. .1 080053 | BECKMAN B98-3-Ré&8 !
| RM. ., S { 13~-10094—0A | RMF 4BOHM 14PIN DIP 7 RES | 080053 | BECKMAN 897-3-Ré&8 H
i RN.. & I 13-10035-0A { RNF 4.7 K 16 PIN DP BRES i 0BO0OS3 ! BECKMAN B98-3-R4. 7K i
fRM. .7 i 13-10120-0A ! RNF 3. 3K/46.8K SIP B PIM I2R { 001121 | ALLEN BRADLEY 40BE-302-622

I RN.. B i 13-10120~0A ! RNF 3.3K/6.8K SIP 8 PIN 12R ! 001121 | ALLEN BRADLEY 408E-302-622

LI N 4 | 24~10315-04 I ICP DM74LS373 OCT D-TYPE F/F ! 004713 | MATIOMAL DM74L8373 OR EGUIV.
iu..2 i 24-10315-0A i ICP DWM74L8373 OCT D-TYPE F/F ! 004713 | NATIONAL DF74LS373 OR EQUIV.
U3 | 24~10315-04A t ICP DM74L8373 OCT D-TYPE F/F i 004713 | NATIONAL DM74LS373 OR EQUIV.

HER U ) { 24~-10244-0A { ICP 8863 DIGIT DRIVER i 012040 | NATIOMAL DS8863N }
HIRY R | | 24-10244-04 } ICP B863 DIGIT DRIVER | 012040 ! NATIONAL DEBB&3N |
LI R -} | 24-10319-04 i ICP MM74C?12 & D@T DSP CONTR I OR7014 | NATIONAL MM74C912 !
LI N 4 I 24-10319-04 i ICP MM74C%12 & DET DSF CONTR ! 027014 | NATIONAL MM74C712 |
iu...8 i 24-10142-0A 1 ICP 74L504 HEX IMV 14 DIP 1 001295 1| TI N74LS04N H
tu..9 { 24-10314~0A 1 ICP MC9602 RE-TRIG ONE SHOT ! 004713 | FAIRCHILD 9602 PC H
PuoL10 i 24-10234-0A i IGP 81L897 OCTAL DRIVER { 012040 { NATL SEMI DMBILS77AN

LRV R 5 § i 24-10267-04A | ICP MCO448AP QUAD BUE TRASIV ! Q04713 | WMOT MC3448AP OR EQUAL !
LI VAR §-4 1 24-10287-0A { ICP MC344BAP QUAD BUS TRASIV { 004713 { MOT MCI448AP OR EQUAL i
1 U, 13 | 24-10267-04 I ICP MC3448AP QUAD BUS TRASIV i 004713 | MOT MC3448AP OR EQUAL

I U .14 | 24-10267-08 | ICP MC3448AP GQUAD BUS TRASIV 1 004713 | MOT MC3448AP OR EQUAL !
UL 19 i 24-10264-0A ! ICP MCAB4ABEP OFI ADAPTER { 004713 | MOT MC6E4BBP OR EGUAL
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PARTS LIST, MODEL 6127B ASS’Y DISPLAY A23 (89—11087-—1A)

I|BCHEMATIC | BALLANTINE H DESCRIPTION I MFR. f MFR. PART NUMBER H
| REF. H PART NO. H { CODE | H
i DS.. 1 i 05-10159-0A { DL MV57124 LED RED RECT PKG | 058341 | MONSANTO MVS7124 i
{ DS.. 2 ! 05-10159-0A ! DeL MV57124 LED RED RECT PKG i 058341 | MONSANTO MVS57124 H
i DB, 3 I 05-10159-0A i DGL MVB7124 LED RED RECT PKG | 058361 | MONSANTO MV57124 1
1 DB .4 i 05~10159-0A ! DGL MV57124 LED RED RECT PHKG | 058341 | MONSANTO MVS7124 !
I b8.. 5 | 05-1015%9-0A { DGL MVS57124 LED RED REGT PKe { 058361 | MONSANTO MVS7124 H
1 DB..6& } 05-10159-0A } DGL MVS57124 LED RED RECT PKE i 058361 | MONSANTO MVS7124 i
i DB..7 i 05~10159-0A { DeL MVS57124 LED RED RECT PKG i 09583461 | MONSANTO MVS7124 |
{ DS..8 I 05~10159-0A ! DGL MV57124 LED RED RECT PKE I 058361 | MONSANTO MV5S71R24 H
y bS..9 i 05-10199-0A ! DEL MV57124 LED RED RECT PHE § 058361 | MONSANTO MVS71R24 H
! DS, 10 i 095-10159-0A { DGL MVB7124 LED RED RECT PKE ! 058361 | MONSANTO MV571=24 H
! D8, 11 ! 05-10159-0A ! DGL MV57124 LED RED RECT PKE | 058361 | MONSANTD MVS571i24 !
i Ds. 12 | 05~10159-0A | DEL MVS7124 LED RED RECT PKRG } 058361 | MONSANTO MVOH7124 i
i D8 13 ! 05-10159-0A { DEL MV57124 LED RED RECT PKG ;058361 | MONSBANTO MV57124 H
i DS. 14 i 05-10159-04A { DGL MVY57124 LED RED RECT PKG ! 058361 | MONSANTO MVS7124 !
i DS. 15 { 05-10159-0A I DEL. MV571P4 LED RED RECT PKe I 058341 | MONSANTO MVS7124 H
i DS 16 i 05-10159-0A ! DGL MVY57124 LED RED RECT PKe | 058361 | MONSANTO MV57124 H
i DS 17 i 095-10159-0A ! DGL MV57124 LED RED RECT PKG | 058341 | MONSANTO MV57124 i
i DS. 18 ! 05-10159-0A t DGEL MV571R4 LED RED RECT PKe i 058361 | MONSANTO MVS7124 H
t DS 19 | 05-10159-0A i DEL. MVY57124 LED RED RECT PKE | 058361 | MONSANTO MVS7124 !
i DS. 20 i 05-10159-0A i DGL MYS57124 LED RED RECT PKE } 058361 | MONSANTO MV57124 H
{ DB. 21 ! 21-10040-0A i IND O.43 IN HI EFF RED C.G. | 028480 | HP 5082~7453 COMMON CAT. )
i+ DS. 22 i 21~10040—0A i IND O.43 IN HI EFF RED C.C: | 028480 | HP 5082-7453 COMMON CAT. {
| DS. 23 | 21-10040~-0A ! IND O.43 IN HI EFF RED C.C. { 028480 | HP 5082-76533 COMMON CAT. H
i DS. 24 1 21-10040-0A ! IND 0.43 IN HI EFF RED C.C. ! 0284B0 | HP 5082-7653 COMMON CAT. H
! DS. 256 1 21-10040-04A i IND O, 43 IN HI EFF RED C.C. { 0284B0 | HP 5082-7633 COMMON CAT. i
| Dg. 26 i 21-10040-04A { IND 0,43 IN HI EFF RED C.C. 1 028480 | HP 5082-7453 COMMON CAT, H
i Dg. 27 i 21-10040~0A ! IND O.43 IN HI EFF RED C.C. i 028480 | HP 5082-7653 COMMON CAT. i
i D8, 28 | 21-10040-04A { IND O.43 IN HI EFF RED C.C. i 028480 | HP 5082-7653 COMMON CAT. '
! DS. 29 I 21~10040-0A | IND 0.43 IN HI EFF RED C.C. ! 0284B0 | HP 5082-7653 COMMON CAT. !
i D3.30 i 21-10040-0A { IND O.43 IN HI EFF RED C.C, ! 028480 | HP 5082-7653 COMMON CAT. 1
LRV ) i 31-10187-0A i CON 50 PIN I 015912 | ANSLEY 609-5027 H
+ + e e e + +
PARTS LIST, MODEL 6127B FRONT PANEL A27 (89—11280—1A)
{SCHEMATIC | BALLANTINE ! DESCRIFTION I MFR. H MFR. PART NUMBER H
H REF. ! PART NO. | ! CODE i !
L 100 I 31-10321~-0A { REC LEMD RECEPT. CO-AX+5 ! 000000 | RA3J. 850X1+5 TEF CO~AX COLLET H
PARTS LIST, MODEL 6127B FRONT PANEL KEYBOARD A25 (89—11281-1A)
| BCHEMATIC | BALLANTINE ! DESCRIPTION i MFR. H MFR. PART NUMBER H
H REF, o PART NO. i i CODE | !
i DS..1 i 05-10142-0A | DEL 5082-4190 SUBMIN LED GRN i 028480 | HP 5082-41%0 !
i DS..2 { 05-10161-0A | DOL 5082~4160 SUBMIN LED RED | 028480 | HP 5082-4160 {
| DS..3 ! 05~10161~0A ! DEL 5082-4160 SUBMIN LED RED | 02B480 | HP 50B2-41&40 |
i DS.. 4 i 05~10161-0A | DGL 5082-4160 SUBMIN LED RED | 028480 | HP S50B2-41&0 i
{1 DS..5 ! 09-10161-0A | DGL 5082-4160 SUBMIN LED RED { 028480 | HP 5082-4140 H
1 D8, .6& } 05-10161-0A | peL 5082-4160 SUBMIN LED RED { 028480 | HP 5082-41460 i
| DS..7 | 05-10161-0A { DEL 5082-4160 SUBMIN LED RED { 028480 | HP 5082-4140 H
| DS..8 I 05-10161-0A | DGL 5082-4160 SUBMIN LED RED { 028480 | HP 50B2-416&0 '
1 DS..9 I 05-10161-0A { DGL 5082-4160 SUBMIN LED RED i 028480 | HP 5082-41460 H
| DS. 10 1 05-10161-0A | DGL 5082—-41460 SUBMIN LED RED { 028480 | HP 5082-4140 H
| DS. 11 i 05-101&61-0A ! DEL 3082-41640 SUBMIN LED RED V028480 | HP 5082-4160 |
t DS, 12 ! 05-10161-0A { DeL 5082-4160 SUBMIN LED RED | 028480 | HP 5082-41&60 H
{ DS. 13 | 05-101461-0A | DL 5082-4140 SUBMIN LED RED I 028480 | HP 5082-4160 H
i KB, . I 38-10299-1Q I PAN &127B FRONT PANEL i 050423 | BLI }
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Figure 6-11. Display Driver/IEEE Interface (A22) & Display Board (A23)
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PARTS LIST, MODEL 6127B INTERCONNECT BOARD — VOLTS A26 (89—11275—1) — CONT'D. PARTS LIST, MODEL 6127B INTERCONNECT BOARD — VOLTS A26 (89—11275—1) — CONT’D.

— + + + + + + + + + + -+
ix ISCHEMATIC | BALLANTINE H DESCRIPTION i MFR. i MFR. PART NUMBER ! ISCHEMATIC | BALLANTINE { DESCRIPTION I MFR. MFR. PART MNUMBER !
H i REF. H PART NO. § i CODE ¢ H H REF. { PART NO. ' { CODE ! i
- + + + : % % + + + + - 4 + - +
f LIRS I 31-10237-0A i CON 20 PIN PCB MALE HEADER { 015912 | ANSLEY 609-2027 { tR..G i 12-132790-0A I RFW 100 . 1% 20PPM I 094294 | SHALLCRUSS LA249 100 OHM H
! t J...5 | 31-10143-04 ¢ CON 195 PIN CARD EDGE PC TYPE i 002260 | AMPHENOL 225-21521~110 { I R... 6 ! 12~13290~0A { RFW 100 L 1% 20PPM { 054294 | SHALLCRUSS LAR249 100 OHM {
i HRY RS i 31-10163-04 ¢ CON 1% PIN CARD EDGE PC TYPE 1 002260 ! AMPHENDOL 225-21521-110 H | R...8B 1 12-12372-0A4 ¢ RFF 5. 42K 250. OMW F+— 1% I 016299 | CGW RNSSD 5621 F !
} [N R 4 { 31-10163-0A I CON 135 PIN CARD EDGE PC TYPE ! 002260 | AMPHENOL 225-21521-110 H tR...9 { 09-10154-04 { RVF 200.0 K 500.0MW TRIMPOT 1 073138 | HELIPOT 72PN !
) P J...B { 31-10163~0A { CON 15 PIN CARD EDGE PC TYPE 1002260 1 AMPHENOL 225-21521-110 1 { R..10 { 13~10098-1C { RNF 6126M S0 OHM MATCH SET { 050423 § BLI !
¢ RO RS 4 { 31-10163-0A { CON 15 PIN CARD EDGE PC TYPE { 002260 | AMPHENDOL 225-21921-110 i ! R..11 i 13-100%8-1C i RNF 6126M 50 OHM MATCH SET { 050423 | BLI H
| 10 i 31-10163-0A ¢ CON 18 PIN CARD EDGE PC TVPE ~ { 002260 ! AMPHENDOL 225-21521-110 t ! R..12 { 13-10098-1¢C i RNF &126M S0 DHM MATCH. SET i 090423 ¢ BLI 1
' P K.. 4 { 14-10021~0A ¢ RLY REED FORM A 5Y S000HMDIP | 095348 | GORDOS 831A-16 i I R..13 i 13-10098-1C ! RNF 6126M 50 OHM MATCH SET t 050423 | BLI H
! t K8 i 14-10020-0A i RLY REED FORM C 5V 2000HM DIP | 095348 | GORDOS 831C-18 ! i R..14 t 13-10098-1C I RNF 6126M 50 OHM MATCH SET ! 0850423 | BLI !
' K6 i 14-10021~0A ! RLY REED FORM A 5V S000HMDIP { 095346 | GURDOS B831A~1S ¢ t R..19 { 13-10098-1C t RNF &126M 50 OHM MATCH SET t 050423 t BLI !
i P K., 7 i 14-10021-04A ! RLY REED FORM A SV S000HMDIP | 095348 | GORDDS B31A~18 4 it R..16 I 13-10098-1C { RNF 6126M 50 OHM MATCH SET ! 050423 | BLI i
' {K..8 t 14-10021-0A i RLY REED FORM A 5V 5000HMDIP I 095348 { GDRDOS B831A-18 H t R.17 { 09-10134-04 P RUF 50,0 K 0.5 W +~30% ! 073138 | HELIPOT 72PM {
| KL 9 t 14-10021~0A t RLY REED FOURM A BV BOQOHMDIP 1 095348 | GDRDOS B31A-15 H { R..18 1 12-09839-0A { RFC 5.1 250. OMW J+- 5% t 075042 | IRC TYP !
t P K10 { 14-10020-0A I RLY REED FORM. C 5V 2000HM DIP | 095348 | GODRDOS 831C-15 H P R..L9 I 12-08020-0A I RFC 10.0 M 250. OMW J+— 5% i 001121 | A-B TYP CB H
' PR { 14-10021-0A I RLY REED FORM A BV S000HMDIP I 095348 | CORDOS B831A—1S t ! R..20 I 12-12432-0A i RFF  21.5% K 250. OMW F+- 1% I 016299 | COW RNSSD 2152 F i
: fLo.. 1 I 03-10006-0A i CRF 12UH MOLDED +- 10% i 076493 | MILLER #9230-46 t I R..21 i 12-12432-0A { RFF  21.5 K 250. OMW F+- 1% | 016299 | CCW RNDOSD 2152 F H
t L N <] i 03-10006-0A { CRF 12UH MOLDED +- 10% ! 076493 | MILLER #9230-46 ! i R..22 i 09-10004-08 i RVF 100.0 0.5 WM i 073138 1 HEL TYP 72PM H
! P L. 3 i 03-10006—-04 | CRF 12UH MOLDED -+~ 10% i 076493 | MILLER #9230-46 H | R..23 i 12-12232-0A ! RFF 215.0 250 MW F+- 1% I 0146299 | CGW RN3SD 2150 F H
: P .. 4 { 03-10006~04 I CRF 12UH MOLDEDR +- 10% i 076493 | MILLER #9230-46& § ! R..24 { 09-10001-0A i RVC 500.0 0.5 WK { 073138 | HEL TYP 72PM H
' t L. 8 { 03-10033-0A { CIL 2.7 UH RF MOLDED i 083125 | NYTROMICE 735008-33 1 ! R .29 i 12-12372-04 i RFF 5. 62K 250, OMW F+- 1% { 01629% | CGW RN33D H5621 F i
1 P a1 ¢ 10-10043-0A | TR@ 2N3904 NPN 1 40 PTO-92 { 004713 | MOT 2N3704 1 | R..26 ! 12-12264-0A ! RFF 464,0 250 MW F+— 1% | 016299 { CGW RNDSD 44640 F H
H ta..2 ! 10-10043-0A i TRG 2N3%904 NPN 1 40 PTO-92 i 004712 | MOT 2M3904 ! I R,.27 { 12-12368-04A { RFF 5. 11K 250, 0MW F+— 1% i 016299 | COW RNSED 5111 F i
H {1 @...3 { 10-10090-0A i TRG 2NR2?074 PNP 1 60 MTO-18 i 004713 | MOT 2N2907A H { R..28 I 12-09837-0A I RFCQ 5.1 290, OMW J+- 9% | 075042 | IRC TYP H
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PARTS LIST, MODEL 6127B INTERCONNECT BOARD — VOLTS A26 (89—11275—1) PARTS LIST, MODEL 61278 INTERCONNECT BOARD — VOLTS A26 (89—11275—1) — CONT'D
, :

+ + + + + + + + - + +
I SCHEMATIC | BALLANTINE ] DESCRIPTION ! MFR. i MFR. PART NUMBER t {SCHEMATIC ! BALLANTINE ! DESCRIPTION i MFR. ! MFR. PART NUMBER !
i REF. i PART ND. H ! CODE ¢ ! H REF. H PART NO. H i ! CODE | i
1c..1 i 07-10471-0A | CEA 10KUF 16V-10/+50 PC CAN ! 052743 ! BTET. TRUSH ERO EYVOOBBS510D ! VN i 31~10237-0A | CON 20 PIN PCB MALE HEADER | 015912 | ANSLEY 609-2027 !
1C...2 i 07-10083-0A ! CET 1.5UF 35.0 Vv ! 056289 | HPRAGUE 194D155X0035JA1 i 1 J...9 | 31-10163-0A ! CON 15 PIN CARD EDGE PC TYPE | 002260 ! AMPHENOL 225-21521-110 !
{1 C..3 I 07-10083~0A { CET 1.5UF 33,0 V ! 056289 | BPRAGUE 194D155X0035JA1 ; S S 1 31-10163-04 ! COM 15 PIN CARD EDGE PC TYPE | 002260 | AMPHENOL 225-21521-110 t
1 C..4 1 07-10422-0A ! CEA1000.0UF 25 0 v -10+50% { 0BOO31 ! MEPCO 3074JH102TO25UPB ] td..7 ! 31-10163-0A ! COM 15 PIN CARD EDGE PC TYPE | 002260 | AMPHENDL 225-21521-110 :
1 C..5 ! 07-10422-0A ! CEA1000. OUF 25.0 V =10+50% { 0BOD31 | MEPCO 3074JH102T025JPR ] P J...8 | 31-10163-0A { CONM 15 PIN CARD EDGE PC TYPE | 002260 | AMPHENOL 225-21521-110 !
1 C..6 1 07-10083-0A ! CET 1.5UF 35.0 V { 056289 | SPRAGUE 194D155XK0035JA1 : b9 i 31-10163-0A ! CON 15 PIN CARD EDGE PC TYPE | 002260 | AMPHENOL 225-21521-110 !
1 C...7 { 07-10083-0A ! CET 1.5UF 35.0 V i 056289 | SPRAGUE 196D1595X0035JA1 1 tJ..10 | 31-10163-04 1 CON 13 PIN CARD EDGE PC TYPE | 002260 ! AMPHENOL 225-21521-110 ]
1 C..8 | 07-10224-0A { CYF 47. NF 250. VK { 073445 | AMPREX 713A1BB473PK2515A 1 1 K...4 i 14-10021-0A { RLY REED FORM A 5V SOOOHMDIF | 095348 | GORDOS 831A-18 ]
1¢C..9 | 07-10962~0A ! CGR 0.1 UF 50V .3 SPACE ! 004222 | AVX. GERAMICS MDO1SE104MAA ! { K...59 { 14-10020-0A ! RLY REED FORM C 5V 2000HM DIF | 095348 | GORDDS 831C-18 i
1 c..10 i 07-10562-0A i CCR 0.1 UF 50V .3 SPACE 1 004222 | AVX CERAMICS MDOISE104MAA i P K. ! 14-10021-0A ! RLY REED FORM A 5V SO0ODHMDIF | 095348 | GORDDS 831A-1S ]
1 C.. 1t ! 07-10542-0A I CCR 0.1 UF S0V .3 SPACE { 004222 ! AVX CERAMICS MDO15E104MAA | L K..7 { 14-10021-0A ! RLY REED FORM A 5V SO00HMDIP | 095348 | GURDOS 831A-18 |
1¢C..12 | 07-10542-0A t CCR 0.1 UF 50V .3 SPACE { 004222 | AVX CERAMICS MDO1SE104MAA ¢ 1 K ..8 { 14-10021-0A { RLY REED FORM A SY S00DHMDIP ! 095348 | GORDOS 831A~18 !
i C..13 ! 07-20135-0A ! CMD 22.0FF 5% ! 084171 | DM15-220J OR EQUIV. : P K., 9 ! 14-10021~0A ! RLY REED FORM A 5Y S000HMPIP | 095348 | CORDOS B31A-1§ |
1 C..14 | 07-10562~0A !t CCR 0.1 UF S0V .3 SPACE ! 004222 i AVX GERAMICS MDOISE104MAA : | K..10 i 14-10020-0A ! RLY REED FORM € SY 2000HM DIP | 095348 | GORDOS 831C-1S :
! C..15 ! 07-10032-0A { CCD 220.0PF 1 KV DC | 0B4171 | ELMENGCO TYPE CCD221 : K t 14-10021-04 ! RLY REED FORM A 5Y SO0OHMDIP | 095348 | GORDDS B31A-1S i
{ CR..1 { 05-10027-0A ! DRP 1N4999 200 3A i 004713 { MOT SI1 1N4999 : TR | i 03-10006-0A { CRF 12UH MOLDED +- 10% i 076493 | MILLER #9230-46 /
{ CR..2 1 05-10027~0A { DRP 1IN&999 200 3A ! 004713 | MOT SI 1N4999 ' L2 I 03-100046-0A { CRF 12UH MOLDED +- 10% t 076493 | MILLER #9230-46 !
! CR..3 1 09-10006~0A ! DEP WO4M 400V 1. 5A ! 005828 { GI WO4M : fL..3 ! 03-10006~0A i CRF 12UH MOLDED +- 10% | 076493 1 MILLER #9230-46 i
! CGR..4 ! 05-07920~-0A { DGP 1N4148 75 10M ! 007263 { FCH SI DO3% 1NA148 i tL..4 ! 03-10006-0A ! CRF 12UH MOLDED +- 10% | 076493 | MILLER #9230-46 !
{ CR..5 { 05-07920-04 ! DOP IN4148 75 10M | 007263 ! FCH SI DOBS 1N4148 : [ - ! 03-10033-0A { CIL 2.7 UH RF MOLDED { 083125 { NYTRONICS 75008~33 1
i CR.. & | 05-07920~0A | DEP IN4148 75 10M ! 007263 ! FCH SI DO3S 1NA148 ! la..1 ! 10-10043-0A ! TRG 2N3904 NPN 1 40 PTO-92 ! 004713 | MOT 2N3904 1
{ CR..7 ! 035-07920-0A | DGP 1N4148 75 10M { 007263 ! FCH SI D035 INA148 ! ta..2 ! 10-10043~-0A ! TR@ 2N3904 NPN 1 40 PTO-92 | 004713 ! MOT 2N3904 :
{ CR..8 { 09-07920~-04 { DBP 1N4148 73 10M t 007263 i FCH SI DO35 1NA148 1 ta..3 I 10-10090-0A | TRQ 2N2907A PNP 1 60 MTO-18 i 004713 ¢ MOT 2M2907A 1
i CR..9 I 09-07920~0A ! DGP 1N414B 75 10M 1 007263 | FCH SI DO35 1N4148 ] 16..4 ! 10-10127-0A ! TRG 2N2222aA NPN 1 40 MTO-180 ! 040713 { MOT 2N2222A i
t CR.10 { 05-07920~0A ! DBP 1N4148 75 10M | 007263 i FCH SI DO35 IN4148 1 ! R...1 ! 12-12300-0A ! RFF 1.0 K 250 MW F+- 1% ! 016299 | CEW RNSSD 1001 F {
t CR. 11 I 053-07920-0A { DGP 1N4148 73 10M { 007263 | FCH S1 D035 1IN4148 1 i R...2 t 12~13284-0A i RFP 15 K 0.02% i 000327 { VISHAY §102C 15K000 0. 02% H
VN | i 31-10259-0A ! CON MTA-100 POST 3 PIN { 000779 | AMP 640098-3 ] ! R...3 ! 12-12300~0A { RFF 1.0 K 250 MW F+~ 1% ! 016299 i CGW RNS5D 1001 F |
v J...2 i 79-10052-0A I CBL FLEX STRIP 10 LINES 2IN ! 015912 | ANSLEY FST ~224-10 ! | R...4 ! 12-12248-0A { RFF 316.0 250 MW F+ 1% | 016299 | COW RNS5D 3160 F i
1 J...3 | 31-10258-0A ! CON MTA-100 POST 10 PIN ! 000779 | AMP 1-640098-0 1 + t ¢ + + +
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PARTS LIST, MODEL 6127B INTERCONNECT BOARD-TIME A27 (89-11261—1)
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BALLANTINE
PART NO.

07-10422-04
07-10422-0A
07-10562-0A
07-10083-0A
07~10589-0A
07-10083-0A
07-10471-0A
07-10562-0A
07-10562~0A
07-10420-0A
07-10542-0A
07-10562-0A
07~10422-0A
07-10562~0A
07-10223-0A
07-10562-0A
07-10562-0A
07-10562-0A
07-10112~0A
07-10112-04A
07-10112-0A
07-02449-0A
07-10112-0A
07~10562-0A
07-10112~0A
07-10184-0A
07-10112-0A
07-10562-0A
07-10112-0A
07-10117-0A
07-10562-0A
07~10350-0A
07-10562-0A
07-10562-0A
07-10562—-0A
07-10562-0A
07-10562-0A
07-10112-0A
07-10573-0A
07-10573-0A
07-10053-0A
07-10562-0A
05~-10006-04
05-10006-0A
05-10169-0A
05-10169-0A
05-10027~0A
05-10027-0A
05-08058~0A
05-08058—-0A
05-08058-0A
05-07920~0A
05-07720-0A
05-07920-0A
05-07920~-0A
05-07920-0A
05-07920~0A
05-07920-0A
05-07920-0A
05-07920-0A
05-07920-0A
05-07920-0A
05-07920-0A
05-07920~0A
05-07920-04A
05-07920-04
05-07920~-0A
05-07920-0A
15-10018-0A
31-10258-04A
31-10198-04
31-10309-0A
31-10309-0A
31-10309-0A

DESCRIPTION
CEA1000, OUF 25,0 V —10+50%
CEA1000. OUF 25.0 V —10+50%
CCR 0.1 UF 50V .3 SPACE
CET 1.5UF 35.0 V
CEA 470 UF S0V CRE SERIES
CET 1.5UF 35.0 V
CEA 10KUF 16V-10/+50 PC CAN
CCR 0.1 UF S0V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CEA 10UF 350.0 V-10+50%
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CEA1000. OUF 25.0 V —10+50%
CCR 0.1 UF. 50V .3 SPACE
CYF 100. NF 250. VK
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CCC 100.0ONF 50.0 V CHIP
€CC 100.ONF 50.0 V CHIP
CCC 100.ONF  50.0 V CHIP
cVC 2, 0-8PF 350.0 V NPD
CCC 100.0NF 50,0 V CHIP
CCR 0.1 UF 50V .3 SPACE
CCC 100.ONF 50.0 V CHIP
CET 100.0UF 10,0 VM DIP TAN
CCC 100.ONF  50.0 V CHIF
CGR 0.1 UF 50V .3 SPACE
CCC 100.ONF  50.0 V CHIP
CMD 12, OPF 500.0 VJ
CCR 0.1 UF 50V .3 SPACE
CMD 470.0PF 500.0 V TCE 2%
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CCR 0.1 UF 50V .3 SPACE
CCC 100.ONF 50.0 V CHIP
CCR 033UF 50V . 3SPACE +-20%
CCR 033UF 50V . 3SPACE +-20%
CET 10.0UF 35.0V M
CCR 0.1 UF 50V .3 BPACE
DEP WO4M 400V 1. 5A
DGP WOAM 400V 1. 5A
DZC IN4A728A 3.3V 5% 1W
DZG IN472BA 3.3V 5% 1W
DRP 1N4999 200 3A
DRP 1N4999 200 3A
DGP 1N4006 400 1A
DGF 1N400& 400 1A
DCP 1N400& 400 1A
DGP 1N4148 75 10M
DGP 1N414B 75 10M
DGP 1N4148 75 10M
DGP IN4148 75 10M
DGFP 1N4148 75 10M
DGP 1N4148 75 10M
DGF 1N4148 75 10M
DEF 1N4148 75 10M
DGP 1IN4148 75 10M
DGP IN4148 75 10M
DGP 1N4148 75 10M
DGP 1N4148 75 10M
DGP IN4148 75 10OM
DGP 1N4148 75 10M
DGP 1N4148 75 10M
DGP 1N4148 75 10M
DGP 1N4148 75 10M
BUZ BUZZER 2. 2KHZ 4 TO 8V
CON MTA-100 POST 10 PIN
CON 26 PCB TAIL HEADER STCON

CON
CON
CON

3&6PIN CARD EDGE PC TYPE
3&PIN CARD EDGE PC TYPE
3&6PIN CARD EDGE PC TYPE

MFR.
CODE
080031
080031
004222
056289
062462
056289
052763
004222
004222
080031
004222
004222
080031
004222
073445
004222
004222
004222
071590
071590
071590
072982
071590
004222
071590
056289
071590
004222
071590
072136
004222
084171
004222
004222
004222
004222
004222
071590
004222
004222
090201
004222
005828
005828
004713
004713
004713
004713
015238
015238
015238
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
007263
063791
000779
015912
002260
002260
002260

MFR. PART NUMBER

4 o -

MEPCO 3074UH102TOR25JPB
MEPCO 3074JH102TOR5JFB
AVX CERAMICS MDOI15E104MAA
SPRAGUE 194D1355X0035JA1
CAPAR CRE~E 470UF 35V
SPRAGUE 1946D155X0035JA1
STET. TRUSH ERO EYVOOBB510D
AVX CERAMICS MDO1S5E104MAA
AVX CERAMICS MDO15E104MAA
MEPCO 307&4HH1COT350UPB
AVX CERAMICS MDO15E104MAA
AVX CERAMICS MDO15E104MAA
MEPCO 3074JH102TO25JPB
AVX CERAMICS MDO15E104MAA
AMPREX C280AE/A100K

AVX CERAMICS MDO13SE104MAA
AVX GERAMICS MDO15E104MAA
AVX CERAMICS MDO15E104MAA
CENTRALAB WOS0BF104MP
CENTRALAB WOS0BF104MP
CENTRALAB WOSOBF104MP
ERIE DV11-PS~8A

CENTRALAB WOSOBF 104MP

AVX CERAMICS MDO15E104MAA
CENTRALAB WOS50BF104MP
SPRAGUE 196D107X0010PE4
CENTRALAB WOSOBF 104MP

AVX CERAMICS MDOI1SE104MAA
CENTRALAB. WOSOBF104MP
ELMENCO DM15C120UN

AVX CERAMICS MDO1SE104MAA
ARCO DM15ED471603 = 470PF

AVX CERAMICS
AVX CERAMICS
AVX CERAMICS
AVX GERAMICS
AVX CERAMICS

MDO1SE104MAA
MDO1SE104MAA
MDO1SE104MAA
MDO13E104MAA
MDO15E104MAA

CENTRALAB WOSOBF104MP

AVX CERAMICS MDO15E333MAA
AVX CERAMICS MDO15E333MAA
MALLORY TDC 106MO3SWLF
AVX CERAMICS MDO15E104MAA
61 WO4M

1 WO4M

IN4728A MOTOROLA OR EQUIV.
IN4728A MOTOROLA OR EQUIV
MOT S1 1N4999

MOT 51 1N4999

ITT §1 D046
ITT 81 DO4&
ITT SI DO4é&
FCH SI D035
FCH 81 DO35
FCH 51 D035
FCH 81 DO35
FCH SI DO3%
FCH S1 DO3%
FCH SI DO35
FCH S1 DO35
FCH S1 D033
FCH SI DO35
FCH 81 DO35
FCH 81 DO35
FCH SI D035
FCH SI DO3%
FGCH 51 DO3%
FCH SI DO35 1N4148
FCH SI DO37 1N4148
STAR MICRONICE KMB-06
AMP 1-640098-0

ANSLEY 609-2627
AMPHENOL 225-23621-110
AMPHENOL 225-23621-110
AMPHENOL 225-23621-110

IN4148
IN4148
IN4148
1N4 148
IN4148
iN4148
1N4148
1N4148
IN4148
iN4148
1N4148
IN4148
1N4148
iN4148
1N4148
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PARTS LIST, MODEL 6127B INTERCONNECT BOARD-TIME A27 (89—11261—1) CONT’D.

MFR. PART NUMBER

R R ¢

omm mm mn Gu me waicm en mm mm e ms mm me sk e e ce o e am mm mm mm . m oo om ——

{SCHEMATIC | BALLANTINE ! DESCRIPTION i MFR. b

H REF. H PART NO. i v CODE

LIRS B { ! 31-10163-0A ! CON 15 PIN CARD EDGE PC TYPE { 002260 | AMPHENOL 225-21521-110

HIRC R ¥ ! 31-10163-0A t CON 15 PIN CARD EDGE PC TYPE i 002260 | AMPHENOL 225-21521-110
[NV &¢) i 31-101463-0A i CON 15 PIN CARD EDGE PC TYPF i 002260 ! AMPHENOL 225-21521-110

HERV R € ) § 31-10163-0A i CON 15 PIN CARD EDGE PC TYPE i 002260 | AMPHENOL 225~-21521-110

LIRS Ry=)a} i 31-10859-0A i CON MTA-100 POST 3 PIN i 000779 | AMFP 640098-3

[ERVARS W4 i 31-10163-0A I CON 15 PIN CARD EDGE PC TYPE i 002260 | AMPHENOL 225-21521-110
foJ.o127 i 31-10163-0a i CON 15 PIN CARD EDGE PC TYPF i 002260 | AMPHENOL 225-21521-110

[N SR | i 14-10038-0A i RLY RF DPDLT 12V + 011532 | TELFDYNE 172-12

i K. 3 { 14-10021-0A i RLY REED FORM A 5V SOODOHMDIF i 095348 | GORDOS B31A-1S

VKoL 4 i 14-10024-0A i RLY GFDT 5V 1071707 1 COTOCOIL 2600-0020

P K. 5 { 14-10038-04 i RLY RF DPDT 12V { 011532 | TELEDYNE 172-12

VKL 4 I 14-10038~-0A i RLY RF DPDT 12V t 011532 | TELEDYNE 172-12

VK2 I 14-10038-04 i RLY RF DPDT 12V i 011532 | TELEDYNE 172-12

P KoL 10 {1 14~-10020-0A ! RLY REED FORM C 5Y 2000HM DIP | 095348 | GORDOS 831C-1S

(SR ¥ { i 14-10021-0A i RLY REFD FORM A S5V S0Q0MMDIP ! 095348 | GURDOS B31A—-iS

PKoLa ! 14-10034-0A i RLY 2A2B 5V COIL ! 061529 | AROMAT S2EB-5V

I SR | I 03-10052~-0A i CRF 33 UH INDUCTOR | 071895 | DELAVAN 153752

Pl 2 1 03-10085-0n ! CRF .10 UH INDUCTCR { 071875 | DELAVAN 1025~00

v L...3 i 03-10084~0A i CRF 2.2 UH INDUCTOR i 071895 | DELAVAN 1025-28

I PR | ! 446-10000-0A i FRB FERRITE BEAD | 078488 | STACKPOLE 57-0180-70 MAT
bL.. B b 46=~10000-0A i FRB FERRITE BEAD i 078488 | STACKPOLE $7-0180-70 MAT
I TR ) i 46-10000-0A i FRB FERRITE BEAD i 078488 | STACKPOLE 57-01B0~70 MAT
Pl 7 i 46-10000-0A ! FRB FERRITE BEAD ! 078488 | STACKPOLE 57-0180-70 MAT
[ . i 46—10000-0A | FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT
L9 I 46~10000-0A i FRB FERRITE BEAD i 078488 | STACKAPOLE 57-01B0-70 MAT
VL. 10 i 46~10000-0A ! 'FRB FERRITE BEAD I 078488 | STACKPOLE 57-01B0-70 MAT
[N & | i 46-10000-0A ! FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT
VoL 12 i 46~-10000-0A } FRB FERRITE BEAD i 078488 } STACKPOLE 57-0180~-70 MAT
H PO ¥ i 46~-10000~-0A ! FRB FERRITE BEAD 1 078488 | STACKPOLE 57-0180~-70 MAT
HIE SO ¥ ) ! 46~10000-0A i FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180~70 MAT
VLo 1B P 46~10000-0A { FRB FERRITE BEAD { 078488 | STACKPOLE 57-0180~70 MAT
[ S ¥ 3 i 46~10000-0A i FRB FERRITE BEAD i 078488 ! STACKPOLE 57-0180-70 MAT
Pl 17 I 46~10000-0A ! FRB: FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT
I U ¥ = ! 46-10000-0A ! FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT
VL 19 i 846-10006-0A i COR TORIOD DPM I 002114 | FERROXCUBE 266T125 3ERA
VL 20 i 46—-10006~0A ¢t COR TORIOD orm ! 002114 | FERROXCUBE 264T125 3E2A
VoL 21 I 46—10006—0A i+ COR  TORIOD DP#t ! 002114 | FERROXCUBE 266T125 3E2A
i L.&22 I 46~10006--0A i COR TORIOD DPM ! 002114 | FERROXCUBE 266T125 3EZA
¢ L. 23 i 46=-10004-0A ! FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082

L R4 ! 46-10004-0A \ FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082

tL..25 P 446-10000-0A ! FRB FERRITE BEAD { 078488 ! STACKPOLE 57-0180-70 MAT
HE T | i 10-10043~0A ! TRG 2N3904 NPN 1 40 PTC-92 i 004713 | MOT 2N3%04

1 Q.2 ! 10-10123-0A ! TRQ E2N4240 HI VOLTAGE NPN i 003407 | RCA 2N4240

1@ . .3 I 10-10012-04 ! TRQ 2N3439 NPN 1 350 MTO-5, i 004713 | MOT 2N3439

a7 i 10-10043-0A I TRQ@ N304 NPN 1 40 PTO-92 t 004713 | MOT 2N3904

i Q.8 I 10-10080-04A i TRG PN4403 PNP 004713 | MOTOROLA 2N4403

Q.19 i 10-10080-0A ! TRG 2N4403 PNP i 004713 | MOTOROLA 2N4403

HELC T ) ! 10~-100B0~0A i TRG 2N4403 PNP i 004713 | MOTOROLA 2N4403

i Q.18 i 10-10080-0A i TRG 2ZN4403 PNP { 004713 | MOTOROLA 2N4403

IS 4 i 10-10080-0A i TRQ@ &N4403 PNP i 004713 | MOTOROLA 2N44G3

LI« Ny ¢] i 10-10033~0A i TRQ 2N3646 NPN 1 15 PTO-92 I 007263 | FCH MPS3646

PR 2 P 12-12737-0A I RFC 68.0 K 2.0 W J+—- GU 1001121t A-B TYP HB

PR3 P 12-12164-0A i RFF  46. 4 250. oMY F+— 17U P 016299 | COGW RNSSD 46R4 F

P R4 I 12-12832-0A t RFF 215.0 250 MW F+— 1% I 016299 | CGW RNSHSD 2150 F

P R..UH i 12-12400-0A { RFF  10.0 K 250. OMW F+— 1% I 016299 | CGW RNGSD 1002 F

P ROG P12-12264~0A i RFF 464.0 250 MW F+~ 17 I 016299 | CGW RNISD 4440 F

P R..7 12-12136-0A i RFF 23.7 250. OMW. F+- 1% i 016299 | CGW RNSSD 20R7 F

P R...B i 12-12300-04A ! RFF 1.0 K 250 MW F+- J7% i 016299 | CGW RNSSD 1001 F

PR ® t 12-12280-0A ! RFF 481.0 250 MW F+- 1% 1016299 | COW RNSSD 4810 F

P R.. 10 P 12-12400-0A i RFF 10,0 K 290. OMW F+- 1% i 016299 | CGW RNSSD 1002 F

P R..13 1 12-12400-0A t RFF 10.0 K 250. OMW F+- 1% 1 016299 | CGW RN3SD 1002 F

i R..12 1 12-12791-0A i RFF 3.0 M 500.OMW +-0, 5% 016299 | CGW NAGS OR ADV26346

¢ R..13 1 12-12794-0A ! RFF 1.0 M 500 OMW +~-0. 5% 1016299 1 CGW NA6S OR ADVI6346

P R..21 i 12-12364~0A i RFF 4. 64K 250. OMW F+— 1%~ i 016299 | CGW RNSSD 4641

i R.. 23 i 12~12280-0A i RFF 681.0 250 MW F4-- 17 P 0146299 | CQW RNBSD 6810 F

P R..25 i 12-12188-0A ! RFF 825 250. OMW F+— 1% i 016299 | CGW RNGSD 82R5 F

i R..26 P12-12212-0A i RFF 133.0 250. OMW F+- 17 V016299 1 CGW RNSSD 1330 F

{ R..28 i 12-12348-0A. i RFF 4. 16K 250, OMW F+— 1% ! 016299 | CGW RNSSD 3161 F

i R..29 I 12-13296-0A v RFC &6B0. 0 1.0 W J+- 5% ¢ 001121 | ALLEN BRADLEY TYPE GB

i R..30 i 12-13301-0A i RFC 96 500. OMW  +- 5% { 001121 | ALLEN BRADLEY TYPE EB

t R..36 i 12-12400-0A ! RFF  10.0 K 250. OMW F+~ 17 i 016299 | CGW RNDSD 1002 F

! R..37 i 12-12300-0A ! RFF 1.0 K 250 MW F+- 1% { 016299 { CGW RNS5D 1001 F

! R..39 i 12-12212-0A ! RFF 133.0 250. OMbl F+— (% 016299 1 CGW RNSSD 1330 F

I R..4) PO1R-12212-0A i RFF 133.0 250. OMW F+—~ 1% i 016299 ¢ CGW RNSGSD 1330 F

——————— + + - —_————— o e e v e e ———
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PARTS LIST, MODEL 61278 INTERCONNECT BOARD—TIME A27 (89—11261—1) CONT’D.

+ o o -

—~—

SCHEMATIC BALLANTINE | DESCRIPTION i MFR. } MFR. PART NUMBER !
REF. PART NO, t i CODE | 1
R. . 42 | 12-12400-0A ! RFF  10.0 K 250. OMW F+— 1% ! 016299 | CGW RN5SD 1002 F H
R.. 44 I 12-12364-0A \ RFF 4, 64K 250. OMW F+~ 1% { 016299 | CGW RNS5D 4441 F H
R. . 45 | 12—-12300-0A | RFF 1.0 K 250 MW F+- 1% | 0146299 | CGW RNSSD 1001 F
R.. 458 ! 12-12300-0A ! RFF 1.0 K 250 MW F+4— 1% ! 016299 | CGW RN5SD 1001 F
R.. 49 i 12~-12200-0A | RFF 100. 0 250. OMW F+- 1% i 016299 § CGW RNSSD 1000 F H
R.. 5O i 09-10151-0A ! RVF 2.0 K 500. OMW { 073138 ! HELIPOT 72PM
R.. 52 1 12-12364-0A { RFF 4. 64K 250, OMW F+— 1% I 016299 | CGW RNSS5D 46441 F !
R.. 53 i 12-12316-0A | RFF 1. 47K 250 MW F+- 1% i 016299 | CGW RN55D 1471 F
R. .55 | 12-12300-0A ! RFF 1,0 K 250 MW F+— 1% ! 016299 | CGW RNSSD 1001 F
R. . &2 i 12-12500-0A | RFF 100.0 K 250. OMW F+- 1% | 016299 | CGW RN3SD 1003 F
R.. &3 1 12-12500-0A° { RFF 100.0 K 250. OMW F+- 1% | D14299 | CGW RNSSD 1003 F
R. . 44 1 12~12300-0A ! RFF 1.0 K 250 MW F+— 1% ! 0146299 | CGW RNS5D 1001 F
R. . 65 i 12~12348-0A i RFF 3. 16K 250. OMW F+— 1% { 016299 | CGW RNS5D 31&1 F
R.. &8 ! 12-13301-0A !\ RFC 56 500. OMW +- 5% { 001121 ! ALLEN BRADLEY TYPE EB
R.. &9 i 12-13296~0A ! RFC 680.0 1.0 W J+— B%Z } 001121 | ALLEN BRADLEY TYPE GB
R..70 } 12-12188-0A i RFF 82.5 250. OMW F+— 1% { 016299 | CGW RN55D 82R5 F H
R.. 72 i 12-12280-0A { RFF 681.0 250 MW F+— 1% ! 016299 | CGW RNSS5D 6810 F
R..74 i 12-12188-0A i\ RFF 82. 5 290. OMW F+— 1% { 014299 | CGW RNGSD 82R3 F
R..7% i 12-12300-0A ! RFF 1.0 K 250 MW F+- 1% ! 016299 ! CGW RNS5D 1001 F
R..76 | 12-12328-0A 1 RFF 1, 96K 250. OMW F+— 1% ! 016299 ¢ CGW RNS5D 1961 F H
R..77 i 12~-12400-0A | RFF  10.0 K 250. OMW F+—- 1% { 016299 ¢ CGW RN35D 1002 F
R..78 I 12-12364-0A ! RFF 4, 44K 250. OMW F+— 1% } 016299 | CGW RNSSD 4641 F !
R..79 1 12-12300-0A ! RFF 1.0 K 250 MW F+— 1% | 016299 | CGW RNSSD 1001 F
R. .80 I 12-13305-0A ! RFC 42.0 M 250 MW +- 5% i 001121 | AB TYPE CB
R. .81 { 12-12200-0A { RFF 100.0 250. OMW F+- 1% ! 016299 | CGW RNS5D 1000 F i
R. .82 § 12-12300-0A ! RFF 1.0 K 250 MW F+- 1% ! 016299 | CGW RN55D 1001 F
R.. 98 | 12-12348-0A ! RFF 3. 16K 250. OMYW F+— 1Y% ! 016299 | CGW RNS5S5D 3161 F
R.. 99 I 12-12100-0A t RFF 10.0 2950. OMW F+— 1% ! 016299 | CGW RNSSD 10RO F
5...9 | 25-10062-1A ! SWC SLIDE PC RT ANGLE DPDT | 050423 | BLI
U, .1 | 24-10147-0A { ICP MC7B12 12V 1AMP REG i 004713 + MOT MC7812CT
U ...2 | 24-10258-04A } ICP 7912 —-12V REG 1 AMP ! 012040 ! NAT LM7912CT OR EQUIV
u...3 { 24-10228-0A { ICP 7915 15V NEG REG TO-220 { 004713 | MOT MC7915CT O/E
Uu...6 } 24-10153-04A I ICP UA7805 3BV REG. i 007263 ¢ FAIRCHILD UA7805UC
u..7 | 24-10142-0A 1 ICP 74L 504 HEX INV 14 DIF 1 0018295 | TI N74LS0O4N
u...8 ! 24-10307-0A { ICP LF351NJ FET OF AMP D. I.L. { 004713 ! MDTOROLA LF35IN OR EQUIV 4
u..9 i 24-10347-0A 1 ICP 11C91 450 MHZ DIV BY 5 i 007263 ¢ FAIRCHILD 11C€?1DC
u.. 10 | 24-10368-0A { ICP SPB8&40&B DIVIDER/2 02-187 | 052648 | PLESSEY SP860&4B/DG
U.. 11 | 24-10369-0A { ICP MC14&72 TRI 2 IN EXCL OR 1 004713 ¢ MOTOROLA MC1672
u.. 12 } 24-10370-0A t ICP MWA120 WIDEBAND AMP, { 004713 ! MDTOROLA MWA120
V.. 13 ! 24-10170-0A | ICP 74L.5251 DATA SELECTOR t 001295 | T. I.5N74L5251
U. .14 | 24~-10372-0A { ICP 74L8390 DUAL DEC COUNTER 1 004713 | MOT OR EQUIV SN74LS390 H
U.. 15 ! 24-10170~0A | ICP 74L.5251 DATA SELECTOR ! 001295 | T.1.SN74LS251
U .16 | 24-10171-0A { ICP 74LS90 DIVIDE BY 12 1 001295 | T.I.SN74LS30
U, .17 i 24-10307-0A } ICP LF351NJ FET OP AMP D. I. L. ! 004713 | MOTOROLA LF351N OR EQUIV
u..18 § 24-10084-0A ¢ ICP SN7416N HEX INV OPEN COLL. ! 001295 : TI SN74146N OR EGUIV
+ ———— —————— - ——— + -—— - +
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PARTS LIST, MODEL 61278 CPU CONTROL LOGIC A30 (89—11085—1)

6-34

36

[

1SCHEMATIC | BALLANTINE | DESCRIPTION IOMFR. ! MFR. PART NUMBER !
¢ REF. ! PART NO. t ! copeE ! !
beo..t ! 07-10562-0A ! CGR 0.1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDO15E104MAA :
1 c..2 { 07-10362-0A i CCR 0.1 UF 30V .3 SPACE ! 004222 i AVX CERAMICS MDO15E104MAA
1 c...3 | 07-10342-0A { GER 0.1 UF 30V .3 SPACE { 004222 | AVX CERAMICS MDO15E104MAA
tC..a i 07-10362-0A ! CGR 0.1 UF B0V .3 SPACE ! 004222 { AVX CERAMICS MDO1SE104MAA
1 €..9 i 07-10562-0A { CCR 0.1 UF 50V .3 SPACE | 004222 | AVX CERAMICS MDO1SE104MAA !
1c..a 1 07-10962-0A { CCR 0.1 UF 30V .3 SPACE | 004222 | AVX CERAMICS MDO1SE104MAA {
tco..7 | 07-10562-0A { CCR 0.1 UF 50V .3 SPACE | 004222 | AVX CERAMICS MDO15E104MAA 1
1 c..8 i 07-10542-0A ! CCR 0.1 UF 50V .3 SPACE ! 004222 ! AVX CERAMICS MDO15E104MAA !
1C..9 i 07-10562-0A ! CCR 0.1 UF 30V .3 SPACE ! 004222 | AVX CERAMICS MDO1SE104MAA !
1 C..10 | 07-10562-0A { CGR 0.1 UF 30V .3 SPACE | 004222 { AVX CERAMICS MDO1SE104MAA
1 C..11 i 07-20004—0A | CCD 27.0PF 500.0 VK +-10% ! 071590 | CTL DD-270 !
P c..12 i 07-20004-0A ! CCD 27.0PF S00.0 VK +-10% { 071590 | CTL DD-270 !
i C..13 ! 07-10184-0A { CET 100.OUF 10.0 VM DIP TAN ! 056289 ! SPRAGUE 196D107X0010FE4 ;
1 C..14 | 07-10562-0A ! CCR 0.1 UF 50V .3 SPACE | 004222 | AVX CERAMICS MDO15E104MAA !
TV { 31-10270-0A ! CON 34 PIN PCE MALE HEADER ! 015912 | ANSLEY 409-3427 :
1R...1 | 12-08024-0A | RFC 3.3 K 250, OMW J+- 3% { 001121 | A-B TYP CB 1
P R...2 | 12-08024-0A ! RFC 3.3 K 250. OMW J+— 5% | 001121 | A-B TYP CB !
! R...3 | 12-12244-0A | RFF 287.0 250 MW F+= 1% | 016299 | GGW RNSSD 2870 F !
{ORN. .1 { 13-10103-0A { RNF 390 8 PIN SIP 4 RES I, 080053 | BECKMAN 784-3-R370 !
{ RN..2 | 13-10105-04 | RNF 390 8 PIN SIP 4 RES { 080053 | BECKMAN 784-3-R370 !
{ RN. .3 { 13-10091-0A | RNF 4.7 K BPIN SIP 5% 1 080053 | BECKMAN 764-1-R4. 7K I
{ RM. . & { 13-10103-GA { RNF 390 8 PIN SIP 4 RES { 080033 ! BECKMAN 784-3-R3%0 i
{ RN, .S i 13-10102-0A | RNF 4. 7K 10 PIN SIP, 9 RES ! 080053 | BECKMAN 785-1-R4. 7K !
ULl | 24-10356—0A ! ICP 6810 128 X 8 STATIGC RAM | 004713 | MOTOROLA 6810P OR EGUIV. )
tu...o i 24-10144-0A | ICP 74LSOB GUAD AND 14 DIP  { 001293 | TI 74LS08 1
Pu.. e | 24-10145-0A | ICP 74LSO00 GUAD NAND 14 DIP | 001293 ! TI DM74LSOON !
tu...7 | 24-10145-0A { ICP 74LS00 GUAD NAND 14 DIP | 001293 | TI DM74LEOON ]
tu..8 ! 24-10290-0A i ICP 74LS11 (3)3 INPUT AND { 000000 | MOTOROLA 74LS11 i
UL ! 24-10142-0A ! ICP 74LS04 HEX INV 14 DIP ! 001293 | TI N74LSD4N {
1 u..10 ! 24-10262-0A | ICP MC&BO2P B BIT MICRD | 004713 | MOT MC&BO2P I
1 U1 ! 24-10320-0A i ICP MCHT93 HEX TRI STATE BUF | 004713 | MOTOROLA MCBT95 OR EGUIV ]
P UL 12 ! 24-10321-0A ! ICP MCHT28 NON INV BVS TRANS | 004713 | MOTOROLA MCBT28 OR EQUIV ]
t U 13 { 24-10321-0A ! ICP MCBT28 NON INV BVS TRANS | 004713 | MOTOROLA MCET28 OR EGUIV i
1 U 18 i 24-10315-0A { ICP DM74LS373 OCT D-TYPE F/F | 004713 | NATIONAL DM74LS373 OR EQUIV. !
1 UL 19 i 24-10313-0A { IGP DM74LS373 OCT D-TYPE F/F | 004713 | NATIONAL DM74LS373 OR EQUIV. !
TS | 24-10143-0A i ICP 74L574 D FIFL 14 DIP | 001293 | TI SN74LS74N !
1 U 17 1| 24-10323-0A ! ICP DM74147 10 TO 4 PRI ENCOD ! 027014 | NATIONAL DM74147 OR EQUIV i
t u..18 ! 24-10314-0A | ICP MC 6821 PERIPH INT ADAPT | 004713 { MOTOROLA MC&B21 {
1YL ¢ 04-10025-0A ! CRS Q. 579MHZ _015% H3W ! 011236 | CTS MPO3&S !
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Figure 6-14. Microprocessor Control Logic (A30)
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PARTS LIST, MODEL 6127B SIGNAL CONTROL DECODER A31 (89—11083—1)

CHEMATIC | BALLANTINE ! DESCRIPTION & R H MFR. PART NUMBER H

REF. i PART NO. ! { CODE | i
Guws i 07-10562-0A { CCR 0.1 UF B30V .3 SPACE i 004222 i AVX CERAMICS MDO15E104MAA H
Ginad@ { 07-10562-0A ! CCR 0.1 UF 50V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104MAA H
- | { 07-10562-0A ! CCR 0.1 UF S0V .3 SPACE I 004222 | AVX CERAMICS MDO1SE104MAA i
g...4 ! 07-02257-0A { CMD 200 PF 500 V K 10% i 084171 | ARCO TYPE DM-15-201-K i
Bus 5% { 07-10184-0A ! CET 100.0UF 10.0 VM DIP TAN i 056289 | SPRAGUE 196D107X0010PE4 H
Bis s i 07-20108-0A i CET 10.0UF 20.0 V 10% i 081349 | CS13BE10&6K !
B X i 07-10184-0A { CET 100.0UF 10.0 VM DIP TAN i 056289 ! SPRAGUE 196D107X0010PE4 i
C...8 i 07-20108-0A { CET 10.0UF 20.0 V 10% { 081349 { CS13BE10&6K i
Biva® i 07-10962-0A { CCR Q.1 UF 30V .3 SPACE i 004222 { AVX CERAMICS MDO1SE104MAA H
C..12 { 07-10562-0A i CCR 0.1 UF 30V .3 SPACE i 004222 1 AVX CERAMICS MDO1SE104MAA '
C..13 { 07-10562-0A i CCR 0.1 UF B0V .3 SPACE ! 004222 | AVX CERAMICS MDO1SE104MAA i
C..14 { 07-10562-0A i CCR 0.1 UF S0V .3 SPACE 1 004222 | AVX CERAMICS MDO15E104MAA t
& 19 { 07-10562-0A i CCR 0.1 UF S0V .3 SPACE 1 004222 : AVX CERAMICS MDO1S5E104MAA |
C..1&6 i 07-10562-0A i CCR 0.1 UF S0V .3 SPACE 1 004222 | AVX CERAMICS MDO1SE104MAA t
B B i 07-10562-0A I CCR 0.1 UF S0V .3 SPACE ! 004222 | AVX CERAMICS MDO1S5E104MAA i
C..18 { 07-10562-0A i CCR 0.1 UF S0V .3 SPACE i 004222 | AVX CERAMICS MDO13E104MAA i
Feo AY i 07-10562-0A i CCR C.1 UF 350V .3 SPACE i 004222 ! AVX CERAMICS MDO1SE104MAA !
C..20 i 07-10562-0A i CCR 0.1 UF S0V .3 SPACE I 004222 | AVX CERAMICS MDOI1SE104MAA i
C.. 21 i 07-10562-0A i CCR 0.1 UF S50V .3 SPACE i 004222 | AVX CERAMICS MDO1S5E104MAA i
C..22 { 07-10120-0A i CCD 22.0NF 25.0 WM t 071590 | CENTRLB UK235223 OR EQUIV i
C..23 { 07-10120-0A ! CCD R22.0NF 25.0 WM { 071390 ! CENTRLB UK25223 OR EQUIV i
C..24 i 07-10120-0A i CCD 22.0NF 25.0 WM ! 071590 | CENTRLB UK25223 OR EQUIV i
c..2s ! 07-10120-0A i CCD R22.0NF 25.0 VM i 071590 | CENTRLB UK25223 OR EQUIV !
.2 i 31-10198-0A i CON 26 PCB TAIL HEADER STCON i 015912 | ANSLEY 609-2627 i
Jii . 3 ! 31-10237-0A | CON 20 PIN PCB MALE HEADER i 013912 | ANSLEY &09-2027 i
| i 10-09473-0A 1 TRQ 2N3906 PNF 1 40 PTO-92 { 004713 § MOT 2N3906 !
| O I 12-12300-0A I RFF 1.0 K 250 MW F+- 1% I 016299 | CGW RNSSD 1001 F H
R...2 i 12-12364-0A i RFF 4. 64K 250. OMW F+- 1% i 016299 | CGW RNSSD 4641 F i
R.s 3 1 12-12364-0A i RFF 4. 64K 250. OMW F+- 1% i 016299 | COW RNSSD 4641 F !
R...4 i 12-12264~0A I RFF 464.0 250 MW F+- 1% ! 016299 | COW RNSSD 4640 F i
R:% =8 i 12-12264-0A i RFF 464.0 250 MW F+- 1% i1 016299 | COW RNSSD 4640 F i
R < o ! 12-12364-0A ! RFF 4. 64K 290. OMW F+- 1% { 016299 | CGW RNSSD 44641 F i
O i 12-12364-0A { RFF 4. 64K 250. OMW F+- 1% i 016299 | COW RNDSD 4641 F !
Rz o8 { 12~12336-04 i RFF 2. 37K 230, OMW F+- 1% i 016299 | COW RNSSD 2371 F i
K. .9 i 12-12336-0A ! RFF 2. 37K 250. OMW F+- 1% i 016299 | COW RNSSD 2371 F i
R.. 10 i 12-12608-0A | RFF 1.21M S00 MW F+— 1% i 016299 | COW RN&OD 1214 F i
K., 33 i 12-12336-0A | RFF 2. 37K 250. OMW F+- 1% i 016299 | CGW RNSSD 2371 F !
R, . 12 i 12-12368-0A i RFF 5. 11K 250. OMW F+- 1% i 016299 | COGW RNSSD 5111 F ¢
R. . 13 i 09-10093-0A I RVF 10.0 K 3500. OMW KVERT MT i 073138 | HELIPOT 72XW 10K !
R. . 14 i 09-10261-0A ! RVF 20.0 K S00. OMW K VERT MT | 073138 | HELIPOT 72XW R20K '
R. .13 i 12-12380-0A i RFF 6. B1K 250. OMW F+— 1% I 016299 | COW RNSSD &811 F i
R. . 16 i 12-12300~-0A i RFF 1.0 K 250 ™MW F+- 1% ! 016299 | CCGW RN3SD 1001 F |
R 1T i 12-12336-0A i RFF 2. 37K 250. OMW F+- 1% ! 016299 | CGW RNSSD 2371 F i
R..18 i 12-12412-0A | RFF 13.3 K 250. OMW F+- 1% ! 016299 | COGW RNSSD 1332 F !
R.. 19 { 12-12380-0A | RFF 6. 81K 250. OMW F+— 1% I 016299 { CCW RNSSD 6811 F {
RN. . 1 { 13-10051-0A I RNF 4.7 K BPIN SIP 5% I 080083 ! BECKMAN 764-1-R4. 7K 1
RN. . 2 ! 13-10031-0A ! RNF 4.7 K BPIN SIP 5% I 080033 ! BECKMAN 764-1-R4. 7K i
RN. . 3 { 13-10013-0A I RNF 470. 0 500. OMW SX7RESUP I 0BOO53 | BECKMAN 764-1R470 i
RN. . 4 ! 13-10051-0A i RNF 4.7 K BPIN SIP 5% i 0B0033 | BECKMAN 764-1-R4. 7K i
. | 24-102868-0A i ICP 93LOBPC DUAL 4BIT LATCH i 007263 | FAIRCHILD 93L08PC i
. R | 24-10288-0A i ICP 93L08PC DUAL 4BIT LATCH t 007263 | FAIRCHILD 93L08PC i
v...3 | 24-10286-0A i ICP 93LOBPC DUAL 4BIT LATCH { 007263 ! FAIRCHILD 93L08PC i
J... 4 ! 24-10288-0A i ICP 93LOBPC DUAL 4BIT LATCH i 007263 | FAIRCHILD 93L08PC 1
AR | i 24-102868-0A { ICP 93LO8PC DUAL 4BIT LATCH t 007263 | FAIRCHILD 93L08PC i
0 0l i 24-10288-0A I ICP 93LOBPC DUAL 4BIT LATCH { 007263 | FAIRCHILD 93L08PC i
s o F { 24-10085-0A i ICP SN7417N HEX BUF 15V COLL 1 033890 | TI SN7417N OR EQUIV i
u...8 | 24-10287-0A { ICP 74154N DECODER/DEMULTPLX | 027014 | NATIONAL 74154 {
TS | 24-10316-0A i ICP MC 6821 PERIPH INT ADAPT i 004713 | MOTOROLA MC&B21 i
uU.. 10 ! 24-10175-0A { ICP 1408 D TO A CONVERTER { 004713 ! MOTOROLA MC1408LE i
. - 34 ! 24-101396-0A { ICP LM741CN OP. AMP i 012040 ! NATL. SEMI LM741CN i
u. . 12 { 24-10156-0A { ICP LM741CN OP. AMP { 012040 | NATL. SEMI LM741CN 1
U..13 i 24-10083~0A i ICP SN7417N HEX BUF 13V COLL t 033890 | TI SN7417N OR EQUIV 1
V.. 14 i 24-100835-0A { ICP SN7417N HEX BUF 13V COLL § 033890 ! TI SN7417N OR EQUIV H
Uu..13 { 24-10318-0A i ICP 6N137 HI SPEED OPTO ISOL i 028480 t HP 6N137 DR EQUIV i
U.. 16 { 24-10318-0A { ICP 6N137 HI SPEED OPTO ISOL i 028480 | HP 6N137 OR EQUIV {
U.. 17 i 24-10318-0A {1 ICP &6N137 HI SPEED OPTO ISOL i 028480 : HP 6N137 DR EQUIV i
u.. 18 | 24-10318-0A i ICP 6N137 HI SPEED OPTO ISDL | 028480 | HP 6N137 OR EQUIV ]
U; . 1% | 24-10318-0A i ICP 6N137 HI SPEED OPTO ISOL i 028480 | HP 6N137 OR EQUIV i
U. .20 { 24-10318-0A { ICP &N137 HI SPEED OPTO ISOL { 028480 | HP 6N137 DR EQUIV i
U. .21 ! 24-10318-0A t ICP &N137 HI SPEED OPTO ISOL i 028480 | HP &N137 OR EQUIV i
u. .22 { 24-10318-0A i ICP &6N137 HI SPEED OPTO ISOL { 028480 | HP 6N137 OR EQUIV H
U..23 ! 24-10318-0A i ICP &N137 HI SPEED OPTO ISOL i 028480 ! HP 6N137 OR EQUIV !
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PARTS LIST, MODEL 6127B FAST RISE PC BOARD A41 (89—11342—1)

ISCHEMATIC

i BALLANTINE i DESCRIPTION i R 3 MFR. PART NUMBER i
H REF. i PART NO. H ! CDDE ! i
} €...% i 07-10562-0A i CCR 0.1 UF 50V .3 SPACE { 004222 | AVX CERAMICS MDO1SE104MAA H
] G i 07-10562-0A ! CCR 0.1 UF S0V .3 SPACE I 004222 ! AVX CERAMICS MDO1SE104MAA H
31 6.9 I 07-10562-0A { CCR 0.1 UF 50V .3 SPACE i 004222 ! AVX CERAMICS MDO15E104MAA H
} Cis 8 i 07-10562-0A i CCR 0.1 UF 50V .3 SPACE { 004222 | AVX CERAMICS MDO1SE104MAA '
i €209 i 07-02458-0A I CVP - 1.5 PF 2KV ! 074970 | JOHNSON TYPE 273-0001-001 '
$ €z 6 i 07-10591-0A ! CCR 6B0 NF 50V X 7R | 031433 | KEMET C330C&4B4KSRSCA 1
i Bis ¥ ! 07-10562-0A i CCR 0.1 UF 50V .3 SPACE i 004222 | AVX CERAMICS MDO1S5E104MAA H
J € ..% i 07-10455-0A I CVC2-22. OPF 300.0 V { 080031 ! MEPCO 2807C00222MJOR2F i
S0 i 07-10562-0A I €CR 0.1 UF S0V .3 BPACE i 004222 | AVX CERAMICS MDO1S5SE104MAA H
1 C..14 i 07-10562-0A i CCR 0.1 UF S0V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104MAA H
1 C..20 i 07-10562-0A ! CCR 0.1 UF 50V .3 SPACE ! 004222 | AVX CERAMICS MDO13E104MAA H
1 C.21 i 07-10454-0A i CCD 3. ONF 1.0 KV i 084171 | ARCP CCD302C !
1 C..22 I 07-10454-0A { CCD 3. ONF 1.0 KV i 0B4171 | ARCP CCD302¢ }
1 C..23 ! 07-10454-0A ! CCp 3. ONF 1.0 KV ! 084171 | ARCP CCD302¢ i
| C..248 i 07-09560-0A { CCD 33 PF K 10% ! 0B4171 | ARC TYP CCD-330 !
i C..25 i 07-09559-0A ! CCD 150 PF K 10% !} 084171 { ARC TYP CCD-151 H
{ CR. . 1 i 05-07920-0A ! DEP 1IN4148 75 10M i 007263 | FCH SI DO35 1N4148 I
{ CR..2 i 05-07920-0A i DGP 1N4148 75 10M I 007263 | FCH SI DO33 1N4148 i
i CR..5 i 05-07920-0A i DGP 1N4148 75 10M ! 007263 | FCH SI DO35 1N4148 i
! CR.. 6 i 05-07920-0A { DGP 1N4148 75 10M | 007263 | FCH SI DO35 1N4148 v
it CR..2 I 05-07920-0A ! DGP 1N4148 75 10M | 007263 | FCH S1 DO3% 1N4148 i
! CR..8 ! 05-10160-0A i DSR 5082-0830 STEP RECOVERY i 028480 | HP 5082-0835 H
| €R..9 | 05-10186-0A t{ DSR 5082-2794 DIODE { 028480 | HP 5082-2794 {
! CR. 13 i 05-07920-0A ! DGP 1N4148 75 10M { 007263 | FCH SI DO35 1INA148 i
! CR. 14 } 05-07920-0A { DGP 1IN4148 75 10M ! 007263 | FCH SI DO35 1IN4148 H
! CR. 15 i 05-07920-0A ! DGP 1IN4148 75 10M ! 007263 | FCH 81 DO3% 1N4148 i
bRsaad i 14-10031-0A ! RLY RF DPDT TOS CASE 12V ! 011532 | TELEDYNE 732-12 H
bR R } 14-10031-0A I RLY RF DPDT TOS CASE 12V ! 011532 | TELEDYNE 732-12 i
R i ! 14-10031~0A { RLY RF DPDT TOS CASE 12V | 011532 | TELEDYNE 732-12 H
| TR | ! 03-10002-0A i CIL .47 UH MOLDED WEEDUCTEOR I 083125 | NYTRONICS DD-0.47 OR EGUV i
| PRS- ! 46-10004-0A ! FRB FERRITE BD CERAMAG 70 | 078488 | STACKPOLE 570082 H
| DN I 46-10004-0A | FRB FERRITE BD CERAMAG 70 ! 078488 | STACKPOLE 570082 1
| T ! 46-10004-0A ! FRB FERRITE BD CERAMAG 70 { 078488 | STACKPOLE 570082 i
bl oo ! 46-10004-0A { FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 i
| N i 46—-10004-0A i FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 i
B loadie i 46-10004-0A i FRB FERRITE BD CERAMAG 70 { 078488 | STACKPOLE 570082 {
I K, 10 i 46-10004-0A I FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 i
| T U i 46-10004-0A { FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 i
P - i 46-10004-0A { FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 3570082 i
b & 38 i 46-10004-0A | FRB FERRITE BD CERAMAC 70 i 078488 | STACKPOLE 570082 :
I L. .18 i 46-10004-0A ! FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 i
Uk Gl i 46-10000—-0A { FRB FERRITE BEAD i 078488 | STACKPOLE 37-0180-70 MAT H
L S | 46-10000-0A i FRB FERRITE BEAD { 078488 | STACKPOLE 37-0180-70 MAT i
b L:.189 ! 46-10004-0A ! FRB FERRITE BD CERAMAGC 70 i 078488 | STACKPOLE 570082 i
g . i 46-10004-0A { FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 H
38 ) i 46-10000-0A ! FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT H
f L..20 1 446-10006—-0A { COR TORIOD DPM { 002114 | FERROXCUBE 2646T125 3E2A i
L ! 46-10000-0A ! FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT i
£l B2 i 46-10000-0A | FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT i
{ L..23 i 46—-10000-0A { FRB FERRITE BEAD { 078488 | STACKPOLE 57-0180-70 MAT H
i L..24 ! 46—-10000-0A | FRB FERRITE BEAD i 078488 | STACKPOLE 57-0180-70 MAT i
bk, .28 ! 46-10000-0A ! FRB FERRITE BEAD ! 078488 | STACKPOLE 57-0180-70 MAT H
L .86 ! 46—-10004-0A { FRB FERRITE BD CERAMAG 70 i 078488 | STACKPOLE 570082 !
L. .80 ! 46-10004-0A ! FRB FERRITE BD CERAMAG 70 i 078488 ! STACKPOLE 570082 H
bk B | 46-10006-0A ! COR TORIOD DPM ! 002114 | FERROXCUBE 2667125 3E2A !
B R | i 10-10157-1A ! TRG BFY?0 NPN 1 15V § TO 72 ! 050423 | BLI '
19 .. 8 i 10-10157-1A i TRG BFY90 NPN 1 15V § TO 72 I 090423 | BLI I
i 8: . 0 I 10-10079-0A { TRG MPSA13 OR D1&6P1 i 007263 | FCI MPSA13 ADV34938 i
i Q.. 8 i 10-10075—-0A { TRQ MPS 6523 PNP GEN PURP ! 004713 | MOTOROLA !
1 9 .. 9 ! 10-10009-0A ! TRQ MPS651% PNP 1 23 PTO-92 i 004713 | MOT MPS&B19 i
EA .7 i 10-09485-0A ! TRQ@ MPS&6521 NPN 1 25 PTO-92 i 004713 | MOT MPS6521 '
1 8.8 { 10-10005-0A ! TRQ@ MPS6515 NPN 1 25 PTO-92 ! 004713 | MOT MPS&515 !
1 9..% i 10-10005-0A i TRG@ MPS6515 NPN 1 25 PTO-92 | 004713 | MOT MPS6513 {
i Q. .10 i 10-10003-0A { TRG MPS6515 NPN 1 25 PTO-92 i 004713 | MOT MPS&515 i
1 Q.12 { 10-10005-0A ! TRG MPS&6515 NPN 1 25 PTO-92 | 004713 | MOT MPS&515 !
i SRS { 12-13318-0A ! RFC 356 125 MW J+- 5% ! 001121 | AB TYPE BB i
i i 12-12300-0A i RFF 1.0 K 250 MW F+- 1% i 0164299 | CGW RNSSD 1001 F i
(SRR I 12-12300-0A i RFF 1.0 K 250 MW F+- 1% i 016299 | CGW RNSSD 1001 F i
I R...4 i 09-10001-0A { RVC 500.0 0.5 WK i 073138 | HEL TYP 72PM i
o MR i 12-13459-0A i RFC 36 DHM 125.0 MW 5% ! 001121 | AB TYPE BB i
R i 12-13366-0A i RFF 162.0 1.0W 1% RN&SD ! 014474 | CORNING 1462 1W 1% RN6SD {
R B i 12-12204-0A { RFF 110.0 250. OMW F+- 1% ! 016299 ! COGW RNSSD 1100 F !
i R.. 0 i 12-12300-0A ! RFF 1.0 K 250 MW F+- 1% { 014299 ! CGW RNSSD 1001 F i

PARTS LIST, MODEL 6127B FAST RISE PC BOARD A41 (89—11342—1) — CONT’D.

{SCHEMATIC ! BALLANTINE ! DESCRIPTION { MFR. I MFR. PART NUMBER i
H REF. ! PART NO. i F CONE | '
IR .1 i 12-13289-0A | RFF 80 1% i 003888 ! PYROFILM PMCT 75-150-W-50-1 i
{ R..13 i 12-12228-0A ! RFF 196.0 250 MW F+— 1% ! 016299 | CGW RNS5SSD 1960 F H
O < ! 12-12224-0A { RFF 178.0 250. OMW F+— 1% | 016299 | CGW RNSSD 1780 F

i R..18 i 09-10258-0A I RVF 5.0 K 500. MW K 18 TURN I 073138 | HELIPOT 68W RSK !
ER .29 ! 12~12320-0A ! RFF 1. 62K 250 MW F+- 1% ! D16299 ! cOW RN55D 1421 F H
i R..20 i 12-12332-0A | RFF 2. 15K 250. OMW F+— 1% ! 016299 | CGW RNS5D 2151 F H
i R..21 ! 12-12356-0A i RFF 3. 83K 250. OMW F+- 1% ! 016299 | CGW RNSSD 3831 F H
! R..23 i 12-12364-0A { RFF 4. 64K 250. OMW F+- 1% ! 016299 | CGW RNSSD 4441 F H
! R..24 i 12-12167-0A I RFF 49.9 250. OMW F+— 1% i 016299 | CGW RNSSD 49R9 F H
{ R..25 i 12-12364-0A i RFF 4. 64K 250. OMW F+- 1% ! 016299 | CGW RNSSD 4641 F H
{ R..26 i 12-12320-0A i RFF 1. 62K 250 MW F+- 1% i 016299 | CGW RNSSD 1621 F !
! R..30 i 12-12276-0A i RFF 619, 0 250 MW F+- 1% | 016299 | CGW RNSSD 6190 F i
i R..31 i 09-10257-0A ! RVF 100.0 S00MW K 18TURN | 073138 ! HELIPOT 48W R100 !
! R..32 ! 12-12701-0A ! RFC 22.0 125. OMW J+- 5% i 001121 ! A-B 1/8 W OR EQUIV.

IR .23 I 12-12416-0A i RFF 14,7 K 250.0MW F+- 1% ! 016299 ! CGW RNSSD 1472 F i

PARTS LIST, MODEL 6127B FAST RISE CABLE ASS’Y (88—10084—1)

{SCHEMATIC | BALLANTINE ! DESCRIPTION I MPR. ! MFR. PART NUMBER i
i REF. H PART NO. } { CODE ¢ 1
{ P.100 i 31-10320-0A { PLG LEMD PLUG CO+AX+S CONTACT { 000000 ! i

F3. B50X1+5 TEF S/5 7MM

D
Cc25 7 ESE2 E5 E4

g1 LOOOO

R33--5cCc14

89114321A FASTRISE ASSY 1
¢1a C1°

es() 4
.= %o
RGQ1°

R13 0
0| |° CR1I4 ~
A .
SI"’ R16 ° ~ CR2 R'BO "OO’QO& i
=] Q7. Q ®
822 de v K1
()8 ()1 lc“ II ’
& N® -
9 R7 (3 O o
i3 Qa R32 cnsO:
o s}
- Q2 L1 o
= C3 =mmm Y '96‘
I 5 R3 w ( C5
TR R e B 7
R18 R30R31 CRS X R =29
c24

C24 and R33 are located on the back of the board.
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Figure 6-16. Fast Rise Time Pulse Circuit (A41)
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PARTS LIST, MODEL 6127B AMPLITUDE COMPARATOR PC BOARD A43 (89—11344—1)

{SCHEMATIC 1! BALLANT INE i DESCRIPTION MR 3 MFR. PART NUMBER i
i REF. i PART NO. i { CODE | i
I i 07-10454-0A { CCD 3. 0NF 1.0 KV { 084171 i ARCP CCD302¢ H
1 Giv@ | 07-10454-0A { CCD 3. ONF 1.0 kv { 0B4171 | ARCP CCD302¢ H
t CR.. 1 { 05-07920-0A { DGP 1N4148 75 10M { 007263 | FCH SI DO35 1IN41l48 i
{t CR..2 i 16-100268-0A i LMP LED RED WIDE ANGLE { 028480 | HP HLMP-3301 RED i
! CR..3 { 05-07920-0A i DOP 1N4148 73 10M : i 007263 | FCH SI DO35 1N4148 {
i1 CR.. 4 ! 05-10165-0A | DZ@G IN4736A & 8V 5% 1W { 004713 ! MOT 1IN4736A i
T { 14-10020-0A { RLY REED FORM C 5V 2000HM DIP | 095348 | GORDOS 831C-18 i
UK i@ i 14-10021~0A i RLY REED FORM A 5V SOOOHMDIP { 093348 | GORDOS 831A-18 H
i PR - | 46-10005-0A i FRB FERRITE BEADS { 002114 | FERROXCUBE #356-590-63-4A& i
i v { 46-10005-0A ! FRB FERRITE BEADS ! 002114 | FERROXCUBE #5&6-590-65-4A6 H
0, W { 46-10005-0A { FRB FERRITE BEADS | 002114 | FERROXCUBE #36-590-65-8A& 1
Ky o® i 46—-10005-0A i FRB FERRITE BEADS i 002114 | FERROXCUBE #356—-390-63—4A6& {
ks B { 46-10005-0A | FRE FERRITE BEADS t 002114 | FERROXCUBE #356-390-65-4A& i
R i 46-10005-0A i FRB FERRITE BEADS { 002114 { FERROXCUBE #36-990-63—4A& i
t Wl I 10-10043-0A I TRQ 2N3904 NPN 1 40 PTO-92 i 004713 | MOT 2N3904 i
1 G6...2 { 10-10043-0A ! TRG 2N3904 NPN 1 40 PTO-92 i 004713 | MOT 2N3904 l
i T | i 12-12228-0A | RFF 196.0 250 MW F+- 1% I 016299 | COW RNSSD 1960 F i
ER. .9 ! 12-12300-0A ! RFF 1.0 K 250 MW F+- 1% { 016299 | CCW RNSSD 1001 F ‘
¥ { 12-12300-0A | RFF 1.0 K 250 MW F+— 1% { 016299 | CGW RN3SD 1001 F 1
it R...% ! 12-13205-0A i RFW 100.0 250. OMW A | 056637 | ENOX RNGOE 100 OHM O. 1% i
tR...9 { 12-13205-0A { RFW 100.0 250. oMW A I 056637 | ENOX RN&LOE 100 OHM O. 1% H
LR 8 1 12-12368-0A { RFF S. 11K 250. OMW F+— 1% i1 016299 | COW RNSSD 5111 F 1
PARTS LIST, MODEL 6127B AMPLITUDE COMPARATOR A44 (89—11345—1)
18CHEMATIC ! BALLANTINE ! DESCRIPTION i WR. 1 MFR. PART NUMBER i
i REF. ! PART NO. i 1 CODE 1! 1
§ ki v X I 31-03379-0A i CON UG-1094/U BNC, DAGE { 029987 | AMPHENOL BNC #31-221-1030 i
iR, T | 1 31-10372-1A i CON CONN BNC PLASTIC SHROUD 1 050423 | BLI i

89113441A
& R4 A43- AMPL. COMP
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Figure 6-17. Amplitude Comparator Assembly (A43)
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PARTS LIST, MODEL 6127B A/D CONVERTER A117 (89—11174—1)

ISCHEMATIC

6-42

! BALLANTINE ! DESCRIPTION i WPR. 1 MFR. PART NUMBER 1
{  REF. ! PART NO. 1 { CODE ! !
e { 07-10340-0A ! CBM 22.ONF 400.0 V  +-10% { 0BOO31 | MEPCO C2BOMCF/AZ2K !
1 c...2 { 07-10492-0A | CEA 47.0UF 16.0 V ! 062462 ! CAPAR CRE SERIES 47UF 16V !
1 €C..3 { 07-10492-0A i CEA 47.0UF 16.0 V | 062462 | CAPAR CRE SERIES 47UF 16V i
1 C...4 ! 07-10991-0A I CCR 680 NF S0V X 7R i 031433 | KEMET C330C&B4KSRSCA i
2 -~ . | i 07-10223-0A i CYF 100. NF 2350. VK { 073449 | AMPREX C280AE/A100K H
¥ vl ! 07-10223-0A t CYF 100. NF 2%0. WK ! 073445 ! AMPREX C2B0AE/A100K !
£ ! 07-10083-0A ! CET 1.5UF 33.0 V ! 096289 ! SPRAGUE 196D13535X0033JA1 1
1 Gl 8 { 07-10083-0A ! CET 1.3UF 35.0 V ! 056289 ! SPRAGUE 196D135X0033JA1 1
! CR..1 i 03-07920-0A | DGP 1N4148B 735 10M { 007263 | FCH SI DO35 1NA148 H
{ CR..2 i 09—-07920—-0A { DGP 1N4148B 75 10M { 007263 | FCH SI DO3% 1IN4148 H
{ skt ! 48-10007-0A { 80C 16 PIN SOLDER TAIL ! 001293 ! TI CB41602 1
! & 8 { 10-10080-0A I TRQG 2N4403 PNP i 004713 | MOTOROLA 2N4403 !
Rl { 12-12968-0A ! RFF 511.0 K 500.OMW F+— 1% ! 016299 | COW RN&OD 5113 F :
I R..2 i 12-12368-0A ! RFF 5. 11K 230. OMW F+- 1% | 016299 | COW RNS3SD 5111 F i
I R..3 i 12-12460-0A ! RFF  42.2 K 250.OMW F+- 1% | 016299 | COW RNSS0 4222 F 1
I R0 ! 09-10092-0A 1 RVF 350.0 K S500. OMW KVERT MT 1 073138 | HELIPOT 72XW SOK H
I R...6 | 12-12368-0A | RFF 5. 11K 250. OMW F+- 1% | 016299 | COW RNSSD 5111 F :
T | 12-12464-0A | RFF  46.4 K 250. OMW F4— 1% | 016299 | CGW RNSSD 4642 F !
| R B i 12-12300~-0A 1 RFF 1.0 K 250 MW F+- 1% 1 016299 | CCGW RNSSD 1001 F i
I R...9 { 12-12136~0A ! RFF 23.7 250.0MW F+— 1% { 016299 | CGW RNS5D 23R7 F :
{ R..12 { 12-12200-0A { RFF 100.0 250.0MW F+- 1% ! 016299 | COW RNSSD 1000 F :
! R..13 1 12-12368-0A ! RFF 9. 11K 250.0MW F+— 1% ! 016299 ! COW RN3SD 5111 F 1
i R..19 | 12-12152-0A { RFF 34.8 250, OMW F+- 1% { 016299 i CGW RNGSD 34R8 F !
1 R..16 | 12-12560-0A ! RFF 422.0 K 300 MW F+- 1% | 016299 ! COW RN&OD 4223 F !
! RN.. 1 { 13-10046-0A { RNF 47.0 14 PIN DIP 7 RES. | 080053 | BECKMAN 899-3-R47 i
;i d | 24-10249-0A { ICP 74C901 HEX INV TTL BUFFER | 012040 ! NATIONAL MM74C901N :
i 0,09 { 24-10193-0A { ICP UA7805 SV REQ. ! 007263 | FAIRCHILD UA7805UC 1
. ! 24-10304-0A { ICP MC14433°F 3 1/2 DOT A/D ! 004713 { MOT MC14433P !
3 o | 24-10313-0A | ICP MC1403U V REF ! 004713 | MOTOROLA 1403V !
e 2 [ R2
° R9 l
Ji B it
Re mmm—
CI BRI
) 0 [zizesvonsey RI3 CRl
s @ EEBa =
[ W}
i O
RNI Cc3 c2
= ]
B 3
4 c7 cs
o RS + +
L)
@® ; ué [ ] l B
|
=
g h— R16
Q o Cc4
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CcS e L P
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R6 R ce [e=-al
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Figure 6-18. A/D Converter (A117)
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PARTS LIST, MODEL 6127B LOW
o ————— fo———— - e e
I BCHEMATIC | BALLANTINE ! DESCRIPTION
} REF. } PART NO. H
+ + fm—— e
1 C..6 i 07-10053-0A i CET 10,.0QUF 35.0V M
L i 07-10003-0A ! CET 10.0UF 35.0V M
1 €10 i 07-10112-0A i CCC 100, ONF $0.0 V CHIP
[P & § 1 07-10120-0A I CCD 22.0NF 25.0 VM
1 C.14 3 07-10053-0A i CET 10.0UF 35.0V M
tco.21 ! 07-10112-0A } €CCC 100.ONF 50.0 V CHIP
1 €. .2 i 07-10112-0A I CCC 100.ONF 50.0 V CHIP
1 C..A23 i 07-10112-0A i CCC 100. ONF 50.0 V CHIP
V€24 ! 07-10112-0A ! €CCC 100.ONF B80.0 V CHIP
LI =11 ! 07-10112-0A t CCC 100, ONF 50.0 V CHIP
1 C..30 I 07-10053-0A t CET 10.0UF 35 .0V H
i C. 100 I 07-10562-0A { CCR 0.1 UF 50V .3 SPACE
i C.101 I 07-02246-0A i 1 5NF 1. 0KV +/~— 20%
i €. 103 | 07-10283-0A i CYF 100. NF 250. VK
P C.105 ! 07-10562-0A i CCR 0.1 UF 50V .3 SPACE
P C. 106 I 07-10562-0A i+ CCR 0.1 UF 50V .3 SPACE
i €107 i 07-20091-04A i CMD 47.0PF 5%
i1 C.108 i 07-02292-0A I CMD 470, ORF 500. 0 FJ+— 5%
G109 ! 07-10004-04 { CMD 200.OPF 500.0V DMiS
i C. 120 I 07-10429-0A I cve 2-8PF 250.0 V -10+50%
1 C.201 I 07-022446-0A i 1. BNF 1, 0KV +/- 207
I CR..1 i 05-07920-0A ! DGP IN4148 75 10M
I CR.. 2 1 05-07920-0A i DGP IN4148 75 10M
1 CR.. 3 i 05-10127-0A { DHF MBD101_4VY SCHOTTKY
! CR..4 ! 05-07920-0A ! DGP IN4148 75 10M
! CR.. B 1 05-07920-0A ! DGP 1N4148 75 10M
! CR.. & i 05—-10161-0A I DGL 5082-4160 SUBMIN LED RED
1 CR..7 ! 05-10161-0A ! DEL 5082-4140 SUBMIN LED RED
! CR10O I 05-07920-0A ! DEP 1N4148 75 10M
i CR101 i 05-07920-0A ! DGP 1N4A148 75 10M
{ CR1O2 ! 05-07920-0A ! DGP 1N4148 75 10M
i CR103 ! 05-07720-0A | DGP iN4148 75 10M
tJoL.2 i 31-10173-0A ! CON COAX MIN PC JACK SNAP ON
PR { 14-10024-0A ! RLY SPDT 5V
HE SR { ! 46-10000-0A } FRB FERRITE BEAD
VL. 2 ! 4&4—-10000-0A ! FRB FERRITE BEAD
L3 i 03-100846-0A ! CRF . 54UH INDUCTOR
P L. 4 ! 03-10090-1A \ CRF UH/47 OHM
a2 ! 10-08055-0A | TRQ 2N918 PNP 1 15 PTO-18
P a..3 i 10-08055-0A ! TRG PN918 PNP 1 15 PTO-18
P Q... 4 i 10-10168-0A i TR@ 2N5771
a7 ! 10-101468-0A i TRG 2N5771
i Q.10 ! 10-10168-04 i TRG@ 2N5771
a1l ! 10-10168-0A ! TRQ@ 2N5771
Pa 12 ! 10-08063-0A i TRQ 2N5087 PNP 1 50 PT0-92
Q.. 16 } 10-10157-1A | TR@ BFY?0 NPN 1 15V § 70O 72
i e .17 i 10-10157~14A i TRG BFYF0 NPN 1 {3V 8 TO 72
i Q.18 ! 10-09485-0A { TRQ@ MPS6521 NPN 1 2% PTD-92
i Q100 i 10-10142-0A I TRG@ 2N5401 PNP 1 160 TO-920
Qo101 1 10-10142-0A ! TRG 2N5401 PNP 1 1460 TD-920
! Q. 102 I 10-10142-0A ! TRQ 2N3401 PNP 1 160 TO-920
i @ 103 } 10~-10043-0A ! TRG@ 2N3904 NPN 1 40 PT0-92
i@ 104 ! 10-10142-0A i TRG 2N5401 PNP 1 160 TO-920
i Q. 109 i 10-09473-0A { TRG 2N3906 PNP 1 40 PTO-92
1 Q. 106 ! 10-10146-0A ! TRG 2N4925 NPN 1 150V T0O39
1 @ 107 ! 10-10043-0A } TRG 2ZN3904 NPN 1 40 PTO-92
P R...3 I 12-12164-0A ! RFF 44.4 250. OMW F+- 1%
! R...4 | 12-1226B-0A { RFF 511.0 280 MW F+- 1%
I R...5 I 12-12100-0A { RFF  10.0 250. OMW F+— 10
! R...6 I 12-12228-0A { RFF 194.0 250 MW F+— 1%
P R...7 I 12-12168-0A I RFF 51.1 250. OMW F+- 1%
{ R...8 I 12-12208-0A { RFF 121.0 250. OMW F+— 1%
i R...9 i 12-12208-0A ! RFF 121.0 250. OMW F+- 1%
! R..17 I 12-12248-0A ! RFF 511.0 250 MW F+— 1%
! R..1B I 12-12280-0A i RFF 681.0 250 MW F+—- %4
! R..19 I 12-12280-0A | RFF &81,.0 250 MW F+— 1%
I R..20 } 12-12132-0A ! RFF 21.5 250. OMW F+— 1%
P Ro21 I 12-12168-0A ! RFF 51,1t 250, OMW F+— 1%
| R..22 i 12-121468-0A ! RFF 51.1 250. OMW F+— 17
i R..33 i 12-12308-0A ! RFF 1. 21K 250 MW F+- 1%
i R .24 i 12-12308-0A { RFF 1. 21K 250 MW F+- 1%
! R..35 i 12-12100-04A ! RFF 10.0 250. OMW F+- 1%
t R..36 i 12-12132-0A i RFF 21,5 250. OMW F+— 17
‘! R. .37 | 12-12208-0A | RFF 121.0 2950. OMW F+- 1%

DISTORTION PULSE GENERATOR A127 (89—11068—1)

+- e ———— e +
i MFR. H MFR. PART NUMBER i
i CODE |} |
{ 090201 | MALLDRY TDC 10&6MO35WLF i
i 090201 | MALLDRY TDC 10&6MO3ISWLF i
i 071590 | CENTRALAB WOSOBF104MP H
{ 071590 | CENTRLB UK25223 OR EQUIV i
i 090204 ! MALLORY TDC 106MO35WLF i
{ 071590 | CENTRALAB WOSOBF104MP ]
! 071590 | CENTRALAB WOSOBF104MP !
i 071590 | CENTRALAB WOBOBF104MP H
{ 071590 | CENTRALAB WOSOBF104MP H
! 071590 ! CENTRALAB WOSOBF104MP ]
! 090201 ! MALLORY TDC 10&MO3SWLF ]
i 004222 | AVX CERAMICS MDO1SE104MAA !
| 084171 | ARCO TYPE CCD-152 CERAMIC !
I 073445 | AMPREX C2BOAE/A100K H
| 004222 | AVX CERAMICS MDO15E104MAA |
I 004222 | AVX CERAMICS MDO15SE104MAA !
! 084171 | ARCO DM15-470J i
{ 084171 | ARCO DM—15-471-J H
{ 084171 { ARCO DM—-15-301J H
i 052763 | STET TRUSH 300324-109 H
{ 084171 | ARCO TYPE CCD-152 CERAMIC ]
i 007263 | FCH SY DO3D 1N4148 H
! 007263 § FCH SI DO35 1N4148 H
i 004713 | MOT MBD1O1 i
! 007263 ! FCH SI DO35 1N4148 !
! 007263 | FCH SI D035 1IN4148 H
i 028480 | HP 5082-4160 H
! 028480 ! HP 5082-4160 H
| 007263 | FCH S1 DO35 1N4148 i
I 007263 | FCH SI1 DO35 1N4148 H
{ 007263 | FCH S1 DO3% 1N4148 H
! 007263 | FCH SI DO35 1N4148 '
! 098291 | SEALECTRO 51-051-0000 EQU H
! 071707 | COTOCOIL 2600-0020 :
! 078488 | STACKPOLE 57-0180-70 MAT H
| 078488 | STACKPOLE 57-0180-70 MAT

! 000213 | NYTRONIC PD-. 56 H
i 050423 | BLI !
| 004713 | MOTOROLA 2N918 H
| 004713 | MAQTOROLA 2N918 H
! 007263 | FAIRCHILD OR EQUIV 2N5771 '
{ 007243 | FAIRCHILD OR EQUIV 2N5771

} 007263 | FAIRCHILD OR EQUIV 2N5771 H
| 007263 | FAIRCHILD OR EQUIV 2N5771 H
i 004713 | MOT 2N5087 H
i 050423 | BL1I !
1 050423 | BLI H
! 004713 | MOT MPS&521 )
i 004713 | MOTOROLA ONLY 2N5401 }
! 004713 | MOTOROLA ONLY 2N5401 !
| 004713 | MOTOROLA ONLY 2N5401 :
i 004713 | MOT 2N3704 i
! 004713 | MOTOROLA ONLY 2N5401 i
! 004713 | MOT 2N3706 |
| 004713 | MOT 2N4925 ;
| 004713 | MOT 2N3%204 i
I 016299 | CGW RNDSS5D 46R4 F H
i 016299 | COW RNS550 5110 F i
i 016299 | CGW RNSSD 10RO F H
| 016299 | CGW RNS5D 1960 F ]
I 0162979 | CGW RN5S5D 51R1 F H
| 016299 | CGW RNS5D 1210 F H
i 016299 | CGW RNS5D 1210 F H
{1 016299 | CGW RNSS0 5110 F !
| 016299 | CGW RNGSD 6810 F H
i 016299 | CGW RNSSD 6810 F H
! 016299 ! CCW RNS5D 21R5 F ;
! 016299 | CGW RNSSD DIR1 F 1
| 016299 | CGW RNSSD 51iR1 F H
| 014299 | CGW RNS5D 1211 F H
! 0146299 | CGW RNBSD 1211 F H
! 016299 | CGW RNDG5D 10RO F H
} 016299 | CGW RNS5D 21RS F H
| 016299 | CGW RN55D 1210 F !




PARTS LIST, MODEL 61278 LOW

DISTORTION PULSE GENERATOR A127 (85—11068—1) CONT’D.

4 S " S " s "
ISCHEMATIC | BALLANTINE H DESCRIPTION i MFR. | MFR. PART NUMBER !
i REF. H FART NO, H | CODE | H
+ * e . + - +
PR38 I 12-12208-0A I RFF 121.0 250 OMW F+- 1% I 016299 | CGW RNSSD 1210 F H
i R.. 39 P 12-12100~0A ! RFF 10,0 250. OMW F+— 1% V016299 1 CGW RNS5D 10RO F i
P R4 P 12~12168-0A i RFF 51,1 250, OMW F+- 1% I 016899 | CGW RNS5S5D 51R1 F |
iR A43 i 12-12290-04 ! RFF B66.0 290 MW F+- 1% 1 016299 1 CGW RNS5D B&&O F i
I R..50 I 09~108269-0A i RVF 100.0 GO0MK K VERT 1 073138 | HELIPOT 72X R100 )
P RLBI i 12-12500-04 i RFF 100.0 K 250, OMW F+— 17 } 0}&299 i CGW RNBS5SD 1003 F i
PR, B2 { 12-12500-0A I RFF 100.0 K 250. OMW F+— 1% i 016299 | CGW RNS5D 1003 F i
i R..53 i 12-098a23-04 I RFC 2.2 M 200. OMW J+-— 5% 1 001121 § A-B TYP CB H
I R..54 { 09-10120-0A I RVF 100, 0 K 250. OMW K CERMET { 073138 | POT HELIPOT 72XWR 100K H
i R..5D i 12-12408-0A | RFF 12,1 K 250. OMW F+- 7 I 016299 | CGW RNSSD 1212 F |
P R.LG6 i 12-12408--0A P RFF 12,1 K 250, OMW F+— 1% i 014299 | CGW RNS5D 1212 F H
i R..5% i 121216804 i RFF 51,1 250. OMW F+— 1% 1014299 | CGW RNSSD B51R1 F H
i R. .60 I 12-12100-0A i RFF  10.0 250, OMW F+— 1% P 016299 | CGW RNGSD 10RO F H
i R.. 68 I 12~-09839-0A i1 RFC 9.1 250. OMY J+- 5% i 075042 | IRC TYP H
PR, &2 1 12-12168-0A t RFF 51.1 250, OMW F+- 1% i 016299 } CGW RNBSD B1R1 F H
i R..4&3 T 12-122832-0A 4 RFF 215.0 250 MW F+- 1% P 016299 | CGW RNBSD 2150 F H
I R..H4 }12-12328-04 i RFF 1.96K 250, OMW F+— 1% i 016299 | CGW RNGSD 1961 F H
1 R. .65 ) 12-12R468-0A i RFF T11.0 250 MW F+— 1% P 016299 | CGW RNSS50 5110 F i
i R &7 i 12-12328-04 I RFF 1. 96K 280, OMW F+- 17 1 016299 | COW RNBSD 1961 F H
I R.. &R i 12-1R2100-0A i RFF 10.0 250, OMYW F— 1% i 016299 | CGW RNDSD 10RO F H
I R.. 6% P 12-12168-04 I RFF 51.1 250. OMW F+-~ 1% } 016299 | CGW RNSBSD S51R1 F !
PRLT70 t 12=-12268-0A i RFF H15.0 250 MW F+— 1% I 016299 | CGW RN5S50 5110 F H
PROLT71 1 12~=12232-0A I RFF 2105.0 2580 MU F+— 1% i 016299 ! CGW RNDSBD 2150 F H
tR..72 P12-12168-04A I RFF 51,1 250, OMW F+— 1% i 016299 | CGW RNBGSD S51R1 F i
i R..73 I 12~-13336-0A i RFC 4.3 125. OMW 5% ! 001121 | AB 1YPE AB-BB H
I R.100 P 12-121400-04 PRFF 10,0 K 250.0MW F+— 1% i 0146299 | CCW RNSSD 1002 F §
PR 101 H 12—12{168*QA i RFF 5. 11K 250. OMW F+— 1% T 016299 1 CGW RNDSBD 5111 F H
I R 102 I 12-12300-0A I RFF 1.0 K 250 MU F+— 17 I 016299 ! CGW RNS5D 1001 F H
I R.103 P 312-12192-0A { RFF 90,9 250. OMW F+— 1% ! 016299 | CGW RNSSD 90R9? F H
i R.104 P 12-12264-0A 3. RFF 464. 0 280 MW F4+— 1% I 016299 | CGW RNSS5D 4640 F H
P RO10D I 12-12328-04 { RFF 1. 96K 250. OMW F+- 17 1 016299 | CGW RNGGD 1961 F H
I R 106 P 12-12148-0A i RFF 31.6 250. OMW F+-—~ 1% 016299 | CGW RNSSD 31Re F H
I R.107 I 12-1230B-0A { RFF 1. 21K 250 MW F4+— 1% 7 016299 ! CGW RNSSD. 1211 F H
i R.108 i 12~12364-0A i RFF 4. 4K 250, OMW F+— 1% i 016299 ! CGW RNSSD 4441 F H
! R. 109 I 12~-12328-0A | RFF 1. 96K 250. OMW F+— 1% i 0146299 | CGW RNBSD 1961 F i
P R.O1LO I 12~12300-0A I RFF 1.0 K 250 MW F+- 1% i 016299 | CGW RNSS5D 1001 F i
PR, 11 ! 12-12164-0A | RFF 46,4 250. OMW F+— 1% i 016299 1 CceW RNBSD 46R4 F H
PROLLR I 12-12364-0A i RFF 4. 64K 250. OMW F+— 1% i 016299 | CGW RNDBSD 4641 F H
i R.113 } 12-12100-0A ! RFF 10.0 250, OMW F+- 1% 1 016299 | CEW RNBSD 10RO F i
i R.114 VP 12-12368-0A ! RFF 5. 11K 250. OMW F+- 1% i 016299 | CGW RNGSD 5111 F H
! R.11% I 12-12220-04 I RFF 162. 0 250, OMY F+— 1% I 016299 | COW RNDSD 14630 F H
I R. 114 1 12-12264-0A ! RFF 464.90 250 MW F+— 1% I 016299 | COW RNDSD 4640 F }
i R.120 i 12~-13318-0A i RFC B5& 125 MW J+— BY 1 001121 } AB TYPE BB H
J RO121 ! 03-10090~-1A i CRF UH/747 OHM i 080423 1 BLIY !
HE € -4 i 24-10212-04A i ICP CAB140E FET OF AM MINDIP ! 086684 | RCA CA3140E FET OPAMP MINIDIP H
LY i 24-10212-0A i ICP CA3140E FET OP AM MINDIP i 0846684 | RCA CA3ILI40E FET OPAMP MINIDIP

!
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I. ALL CAPACITANGE VALUES ARE IN MICROFARADS, AND = I CRIOO
ALL RESISTANCE VALUES ARE IN OHMS, UNLESS NOTED IN4148
OTHERWISE.
2. —> DENOTES CONTACT OF Ali6PI. R6
3. ALL RESISTOR VALUES SHOWN ARE FOR 1% RESISTORS, 196 CRI02 '
UNLESS NOTED OTHERWISE. 12y ey 2105\, clol crioz 2 :?K
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Figure 6~19. Low Distortion Pulse Generator (A127)
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PARTS LIST, MODEL 6127B REAR PANEL ASS'Y A50 (89—11160-—1)

S
t

——— ———

{SCHEMATIC RALLANTINE DESCRIPTION MFR. MFR. PART NUMBER
REF. PART NO. CODE
19~03400;OA FUS 1AMP  TYPE 3AG 075215 LITTLEFUSE 312001
31-10263-0A PLEG 3 PIN 226A . 1" IN LINMNE 000779 AMP 640440-3
31-10166-0A REC UNIVERSAL IEEE FUSED REC 005245 CORCOM V8 7F FILTERED éJ4

31-10261-0A
31-03379-0A
14~-10000-0A
14-10000—-0A
20-10087~11.
20-10087-1L
24~10373-0A
48-10032-0A

REG LINE SURGE SURPRESSOR 024444 GE V150LA10A

REG LINE SURGE SUPPRESSOR 0244446 GE V150LA10A

TRX 6125B/C POWER TRANSFORM. 050423 BLI

TRX 6125B/C POWER TRANSFORM. 050423 BLI

ICP LM323 3 AMP POS VOLT REE 004713 MOT DR EQUIV LM323K
S0C TO-3 CASE . 045 A DIM 071833 KEYSTONE 4602

<<l
MmO W=

IS

R U S .

i !

i {

{ {

H |

H H
PLG 10PIN 226A . 1" IN LINE | 000779 | AMP 1-640440-0
CON UG-1094/U BNC, DAGE ! 029587 | AMPHENDL BNC #31-221-1050

’ 1]

H t

H {

} !

{ |

H i

+ -+

e

e I e
xCcA=23TCLCLT
w

POV G O RO OO R S

PARTS LIST, MODEL 6127B FRAME ASS’Y A52 (89—11278-1)

MFR. PART NUMBER

{SCHEMATIC ! BALLANT INE ! DESCRIPTION ! MFR. I !
POREF. PART NO. ! ! CODE ! ]
+ —+ e e —— -+ + +
P81 ! 25-10201-0A ! SWC 9635M LS PP 2PST 2AMP UL | 088557 | CENTRALAB TYPE PLS-P !
+ ———t e e s — ——— - + + +
PARTS LIST, MODEL 6127B FINAL ASS’Y A53 (89—11279-1)

+ A et e e ——— ————— + + ——
I SCHEMATIC | BALLANT INE 1 DESCRIPTION | MFR. | MFR. PART NUMBER

¢OREF. PART NO. ! ! COPE ! !
I R ! 25-10187-0A | SWC DIP SWC 8 POSITION I 000779 | AMP 7000 SERIES 435146-5

15,2 { 25-10187-0A { SWC DIP SWC 8 POSITION ! 000779 | AMP 7000 SERIES 435166-5 i
t8...3 ! 25-10187-0A | SWC DIP SWC 8 POSITION { 000779 | AMP 7000 SERIES 435146-5

i 5...4 | 25-10187~0A | SWC DIP SWC B8 POSITION | 000779 i AMP 7000 SERIES 435166-5 ]
!'8...5 1 25-10187-0A ! SWC DIP SWC 8 POSITION ! 000779 | AMP 7000 SERIES 435166-5 :
1S .6 | 25-10187-0A | SWC DIP SWC B POSITION | 000779 | AMP 7000 SERIES 435166—5 !
i8..7 | 25-10187-0A | SWC DIP SWC B POSITION ! 000779 | AMP 7000 SERIES 435166-5 !
18..8 ! 25-10187-0A i SWC DIP SWC 8 POSITION i 000779 | AMP 7000 SERIES 435166-35

VRN | 24-10404-1B | 1CP &127B PROC CDOO/DFFF U3 | 050423 | BLI !
RV | 24-10405~1B | ICP &127B PROG EODO/FFFF U4 ! 050423 | BLI {
PY.L ! 68-10001-1J i OSC 6127A 1GHZ VGO ! 050423 | BLI ]

+ + o et e it i e e i b -+
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SECTION 7

BACKDATING INFORMATION

Applicable To Units With
Serial No. Prefix 060— And Below




PARTS LIST, MODEL 6127B PROGRAMMABLE POWER SUPPLY A2 (89—10499—1)

1 BCHEMATIC | BALLANTINE H DESCRIPTION t MFR. | MFR. PART NUMBER H
! REF. H PART NO, H { CODE | &
1c..1 { 07-10421-0A I CER 4. 7UF 350.0 V-10+50% { 0B0031 | 307S5CEA79T350.PB '
tc...2 i 07-10420-0A ! CEA 10UF 350.0 V~10+50% { 080031 | MEPCO 3076HH100T3SOUPS H
tc..a 1 07-10421-0A ! CER 4. 7UF 350.0 V-10+50% { 080031 | 307S5CE479TISOJPE 1
1 C..4 1 07-10423-04 ! CBM 470. ONF 630. 0 VK { 080031 | MEPCO CRB0MCG/A470K !
1 C..8 i 07-10562-0A 1 CCR 0.1 UF 50V .3 SPACE ! 004222 ! AVX CERAMICS MDO1SE1i04ZAA {
P C..6 1 07-02592-04A 1 CCD  1.ONF 1. OKVK+-10% ! 084171 ! ARCO TYPE CCD-102 H
1 €e..7 1 07-10053-04A { CET 10.0UF 35 0V M { 090201  MALLORY TDC 10&MOIBUWLF }
f CR..1 | 05-0BOB8-0A { DGP 1N400& 400 1A { 019238 | ITT SI D046 !
i CR.. 2 i 03-08058-0A i DEP 1N300& 400 1A 1 015238 | ITT SI DOk& 1
! CR..3 ! 05-0HOSB-0A ! DEP 1N400& 400 1A i 015238 | ITT SI D044 H
{ CR..4 1 05-08058-04A { DEP INROO& 400 1A 1 013238 ! ITT S1 DO4é {
I CR..5 1 03-08098-0A { DOP 1NZDOS& 400 1A 1 015238 § ITT SI D046 1
{ CR.. & ! 03-08038-0A 1 DGP 1N400& 400 1A { 015238 § ITT S1 D046 !
t CR..7 | 03-10035-0A ! DZG 1IN 735BA 10 20M .4 { 004713 1 MOT 8I 1
{f CR..8 { 05~10007-04 | DZIG iIN 753A 7.5 20M . 4 ! 004713 | MOT 81 !
1 CR..9 { 03-10010-04A | D2G 1IN 7850A 4.7 20M .4 | 004713 ! MOT SI !
! CR. 10 ! 05-10007-0A | DZG 1IN 739A 7.9 20M . & | 004713 | MOT 8I 1
jae..1 ! 10-10016-0A ! TRG 2NB0S8 NPN 1 300 { 007263 1 FCH 5 10 1
1 a,.2 ! 10-10123-0A ! TRQ 2N4240 HI VOLTAGE NPN | 0034607 | RCA 2N4240 H
1a..3a { 10-10003-0A i TRG MPS6919 NPN 1 25 PTO-92 1| 004713 | MOT MPS6313 !
1 @a..4 { 10~10005-04A I TRG MPS6519 PNP 1 25 PTO-92 | 004713 | MOT MPSA&S1Y H
1 G6...95 { 10-10009-0A ! TRG MPE651% PNP 1 28 PTO-92 ! 004713 | MOT MPS6519 H
1Q...6 I 10~10043-0A ! TRG 2N3%04 NPN 1 40 PTO-92 | 004713 | MOT 1 300M 40 !
iae..7 1 10-09473~0A _ 1 TR@ 2N3706 PNP 1 40 PTO-92 { 004713 ! MOT 1 200M &0 H
1 Q..8 i 10~10099-0A ! TRQ@ ES07 J-FET 1.6MA 1 017896 | SILICONIX J507 !
1R ..1 1 12-12264~0A ! RFF 264.0 2890 MW F+— 1% { 016299 | CCW RNISD 4440 F H
I R...2 i 1R-12400-0A ! RFF  10.0 K 250. OMW F+— 1% i 016299 ! COW RNSSD 1002 F 1
1 R...3 { 12-09823-0A | RFC 2.2 M 280. 0MW J+— 3% { o01121 ! A-B TYP CB t
I R...4 1 12~123868-0A ! RFF  B. 25K 290.0MW F+— 1% 1 016299 | COW RN3ISD 8231 F t
t R...5 { 12-12734-0A I RFW 30.0 K 5.0 W F ROPPM | 075042 | IRC AS-9 t
i R...& 1 12-13112-0A ! RFC 220.0 K 2.0 W U 1 001121 | A-R 220K HE TYPE 9% t
1t R..7 | 12~-12208~-0A | RFF 121.0  230. OMW F+— 1% 1 016299 | COW RNHSD 1210 F 1
{t R...8 | 12-12208-0A | RFF B8285.0 280 MW F+~ 1% | 016299 | COW RNYSD B230 F l
{R...9 | 12-12372~04A I RFF 9. 624 290.0MW F+— 1% ! 016299 | CGW RNSSD 9621 F 1
1 R..10 | 12-12317-0A ! RFF  1.30K 250 MW F+-~ 1% ! 0164299 | COW RNYSD 1501 F !
{R..11 I 12-12457-0A | RFF 3%.2 K 280. OMW F+~ 1% | 014299 | CGW RN3SD 3922 F i
{ R..12 | 12~12274~0A | RFF 619.0 280 MW F+— 1% | 016299 | COW RNSSD 6190 F $
1 R..13 | 12-12288-0A | RFF 825.0 230 MW F+— 1% | 016299 | COW RN9SD 82%0 F H

v/DIV PRGMBL POWER SUBPLY 89-10499-14
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Figure 7-1. Volts/Div Programmable Power Supply



PARTS LIST, MODEL 6127B POWER SUPPLY CONTROL A3 (89—~10500—1)

ISCHEMATIC 1 BALLANTINE H DESCRIPTION { H#FR. { MFR. PART NUMBER H
H REF, 1 PART NO. 1 i CODE | H
tc...1 1 07-10422-0A ! CEAL1000. OUF 25.0 V -10+30% ! 0BOO31 | MEPCO 3070MF102T0288F i
1 C...2 1 07-10422-0A { CEALIQO0D. OUF 28,0 V —10+90% t 0B0031 | MEPCO 3070MF102T0295F i
1 ¢C...3 i Q7-10373-0A { CCD 10.0NF 235.0 VK -20+8B0% { 056289 | SPRAGUE HY—-520 H
{1 C...8 ! 07-10420-0A i CEA 1O0UF 3B0. 0 V-10+50% i 080031 | HMEPCO 307&HH100T3SOJUPS i
i C...7 { 07-10214-0A i CCD 47. NF 25 VH i 096289 | SPRAGUE HYS35 H
tc..8 ! 07-10223-0A ! CYF 100. NF 290. VK ! 073445 ! AMPREX CZ2B0AE/A100K !
{ €10 | 07-108462-04A { CCR 0.1 UF S0V .3 SBPACE I 004222 | AVX CERAMICS MDO1SE104ZAA H
{C11 | 07-10562-0A { CCR 0.1 UF 50V .3 BPACE ! 004222 ! AVX CERAMICS MDO1S5E104ZAA !
1 C9 i O?-lOSbZ—QA I CCR 0.1 UF 30V .3 SPACE | 004222 I AVX CERAMICS MDO13E104ZAA H
t CR..1 { 09-08058-0A ! DOP 1N40O6 400 14 ! 018238 | ITT SI D046 1
1 CR..2 | 08-08038~0A { DEP 1N400& 400 1A | 019238 | ITT 81 DO4& ]
| CR..3 1 09-10025-0A | DGP IN 281 78 1A.08 ! 015238 | ITT GE DO7 ]
{ CR..4 | 05-07920-0A | DOP 1N4148 75 10M ! 007263 | FCH SI D035 1
I CR.. 9 { 08-10040-0A ! DZE 1IN 823A 6.2 7.54 . 4 { 004713 | -MOT 81 DO7 H
{ CR..& H 05—10025-—0A i DGP 1IN 261 79 1A. 08 1 019238 | ITT GE DO7 H
1 Q..1 i 10-10013-0A { TRG 2N2643 NPN 2 40 M63407 1 004713 | MOT 1200 40M 100 H
i Q..2 { 10-10043-0A I TRQ 2N3?04 NPN 1 80 PTO-92 1 004713 { MOT 1 300M 40 H
1 @..3 1 10=-10015-0A 1 TRG 2N3739 NPN 1 300 MTO-&6 i 004713 { MOT 20 10M 30 H
1 G...4 i 10~10016-0A i TR@ 2NBS0O58 NPN 1 300 I 007263 | FCH S 10 i i
1a..9 ! 10-10016-0A ! TRG 2NS0S8 NPN 1 300 1 007263 | FCH % 10 ] |
I R...1 i 12-12284-0A i RFF 790.0 280 MW F+~ 1% 1 016299 | CEW RNSSOD 7300 F H
I R...2 i 09-10094-0A I RVF 500.0 S00. OMW KVERT MT | 073138 | HELIPOT 72XW 500 i
1 R... 8 ! 12-12342~-0A i RFF 2. 78K 250, OMW F+— 1% 1 016299 | CGW RNSBD 2741 F i |
{ R...8 1 12-12408-0A ! RFF 12.1 K 2850 . OMW F+- 1% I 016299 | CGW RN33ID 1212 F { |
i R...6&6 i 12-12264—-0A ! RFF 464.0 230 MW Fe+— 1% 1 016299 | COW RNOSD 4640 ¢ H
i R...7 i 12-12300-0A i RFF 3.OK 250 MW F+— 1% 1 016299 | CGW RNSSD 1001 F H
t R,.8 i 12-12437-0A 4 RFF 3%9.2 K 230. OMW F+— 1% i 016299 | CGW RNSSD 3922 F H
I R...9 ! 09-09956-0A I RVF 350.0 K 750. OMW ! 032997 | BOU TYPE 3069FP-1-3503 BOURNS i
i R..10 i 12-12233~-0A i RFF 221.0 230 MW F+- 1% i 016299 | COW RNSSD 2210 F i
i R.OC11 i 12-12233-0A i RFF 221.0 290 MW Ff—- 1% T 016299 | COW RNBBSD 2210 F H
i R..12 i 12-12630-0A ! RFP 3.0 K 200. OMW +~-. 02% it 000327 | VISHAY S102C 3 K . 02% H
{1 R..19 i 12-12300-0A | RFF 1.0 K. 2950 MW F+- 1% I 016299 | COW RM33D 1001 F H
HER ¥ R § i 24-10286-0A i ICP 12V 100MA REQ. TO-92 I 007263 | FCH UA78L12AWC TO-92 1]
U2 i 24-10302~0A i+ ICP —12V 100MA REG 3% TO-92 | 004713 | MOT MC79L12ACP Q/E |
P WL, 3 | 24-10301-0A { ICP 5V 100MA REQ TO-92 1 004713 | MOT MC7BLOSACP O/E {
Vv/DIV POWER SUPPLY CONTROL + RIO (wn 89-10800-1A
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NOTES:

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

2. @~ INDICATES A SOLDER CONNECTION WHICH MAY BE
REMOVED TO ADJUST RS9 CALIBRATION RANGE DURING TEST.

3. — DENOTES CONTACT OF A3PI,
4, ALL RESISTOR VALUES SHOWN ARE FOR |% RESISTORS.

Figure 7-2. Power Supply Control - Volits (A3)
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PARTS LIST, MODEL 6127B MULTIPLIER SELECT ~ VOLTS A4 (89—10501—1)

ISCHEMATIC | BALLANT INE ] DESCRIPTION i MFR. | MFR. PART NUMBER i
i  REF. t PART NO. ] ! CODE ]
161 | 07-10362-0A !t CCR 0.1 UF 30V .3 SPACE ! 004222 | AVX CERAMICS MDO1SE104ZAA 1
i C...2 i 07-10362-0A i GCR 0.1 UF 30V .3 SPACE i 004222 | AVX CERAMICS MDOLI3E104ZAa i
} €...3 i 071036204 { CCR 0.1 UF 30V t3 SEACE i 004222 | AVX CERAMICS MDO1JE104ZAA 1
1 C... 4 i 07-10362-04 ! CCR 0.1 UF 80V |3 BPACE { 004222 | AVX CERAMICS MDOLIZEIO4ZAA H
{1 C...8 i 07-10562-04A i CCR 0.1 UF 30V .3 SPACE i 004222 | AVX CERAMICS MDO1SEI104ZAA H
1 C...6 | 07-10962-04A I CCR 0.1 UF B0V .3 SPACE | 004222 | AVX CERAMICS MDO1iSE1042AA 1
1 c..7 ! 07-10562-0A ] CCR 0.1 UF SOV .3 BPACE 1 004222 | AVX CERAMICS MDO1SE104ZAA 1
1 c..8 | 07-10184-0A ! CET 100.0UF 10.0 VM DIP TAN | 054289 | SPRAGUE 196D107X0010PE4 i
1c..9 ! 07-10223-0A | CYF 100. NF 230, WK ! 073443 | AMPREX C280AE/A100K !
{ CR.. 1 | 05-07920-0A | DOP 1N4148 75 10M ! 007263 | FCH S1 D035 i
i CR..2 i 05-07920-04A | DEP 1N4148 79 10M ! 007263 | FCH S1 DO35 1
! CR..3 ! 05-07920-0A | DOP 1N4148 75 10 ! 007263 | FCH S1 DOJ% 1
! CR..4 { 05-07920-0A | DOP IN4148 75 10M 1 007243 | FCH SI D035 !
I CR.. S i 03-Q7920-04 | DGP 1N414B 735 10M | 007263 | FCH SI DO35 H
| CR.. & { 05-07920-0A { DEF 1N4148 75 10M | 007263 ! FCH SI D035 i
! CR..7 ! 05-07920-0A { DGP 1N4148 75 10M ! 007263 i FCH SI D039 1
1 Koo 1 ! 14-10015-1A { RLY REED FORM A &V 300 OHM | 050423 ! BLI {
I K.o..2 | 14-10013~14 ! RLY REED FORM A &YV 300 OHM i 080423 | BLI t
I K...3 i 14-10015-1A ! RLY REED FORM A &V 300 OHM | 030423 | BLI !
L K...4 ! 14-1001%-1A ! RLY REED FORM A'&V 300 OHM ! 080423 ! BLI !
I K., B { 14-10015-1A ! RLY REED FORM A 6V 300 OHM ! 030423 | BLI 1
I S i 14-10013-1A { RLY REED FORM A &V 300 OHM i 090423 | BLI i
T ! 14-10015-1A ! RLY REED FORM A &V 300 OHM { 080423 | BLI ]
T R...1 | 12-12632-0A ! RFO 10,0 K 200.0MW +—. 02% ! 000327 | VISHAY S102C 10K . 02% 1
1 R..2 | 12-12632-0A ! RFO 10.0 K 200, OMW +-. 02% ! 000327 | VISHAY S102C 10K . 02% ]
{R...3 { 12-12632-0A ! RFO 10.0 K 200.OMW +-. 02% ! 000327 | VISHAY S102C 10K . 02% '
{R...4 { 12-126232-0A ! RFO 10.0 K 200. OMW +-, O2% ! 000327 | VISHAY S102C 10K . 02% !
1 R..9 ! 12-12632-0A { RFO 10.0 K 200. OMW +-. 02% ! 000327 | VISHAY S102C 10K . 02% 1
I R..6 { 12-12632-0A { RFO 10.0 K 200. OMW +—. 02% | 000327 | VISHAY S5102C 10K .02% ]
1R...7 { 12~12633-0A i RFP  20.0 K 200.0MW +-. 02% ! 000327 | VISHAY S102C 20K . 02% i
I R...B i 12-12633-0A ! RFP 20.0 K 200, OMW +—.02% | 000327 ! VISHAY S102C 20K . 024 H
I R..9 | 12-12604-0A { RFF  1.10M 500 MW F+— 1% ! 016299 | COW RN&OD 1104 F i
tu. .1 | 24-10306-0A ! ICP 74196 DEMULTIPLEXER ! 001295 | T.1 SN74136N OR EQUAL 1
V/ DIV MULTIPLIER SELECTOR 89-10501-1A
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o f 3. — DENOTES CONTACT OF A4Pl.
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Figure 7-3. Volts/Div Multiplier Selector (A4)
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PARTS LIST, MODEL 6127B 10 UV TO .5 MV SELECT VOLTS A5 (89—10502—1)

d mm mm e e e e e e me me e mm me e e de e ma e we 4e aa e m me me me e oo ve e me o

{SCHEMATIC | BALLANT INE i DESCRIPTION i MFR. H MFR. PART NUMBER
i REF. H PART NO. H { CODE | .
+ + + + +
LI ST { I 07-10184-0A i CET 100.0UF 10.0 VM DIP TaN i 036289 | SPRAGUE 196D107X0010PE4
1 C...2 i 07-10562-0A i CCR 0.1 UF B0V .3 SPACE t 004222 | AVX CERAMICS MDOLSE104ZAA
i €...3 i 07-10362~0A ! CCR 0.1 UF 30V .3 SPACE i 004222 | AVX CERAMICS MDOISE104ZAA
i C...4 { 07—-10362-0A { CGR 0.1 UF 380V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104ZAA
i1 C...3 P 07-10562-0A i CCR 0.1 UF 30V .3 SPACE I 004222 | AVX CERAMICS MDOISEI104ZAA
1 C...6 ! 07-103562-0A I CCR 0.1 UF 30V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104744A
i C...7 i 07-10362-0A { CCR 0.1 UF 30V .3 SPACE i 004222 | AVX CERAMICS MDO1SE104ZAA
i CR..1 { 03-07920~-0A ! DGP 1N4148 73 10M I 007263 | FCH SI DO3Y
i CR..2 I 05~07920-0A i DOP 1N4148 73 10M i 007263 | FCH SI DO33
t CR..3 { 03-07920-0A { DGP 1N414B 73 10RM 1 0072463 | FCH S! DO35
{ CR.. 4 I 03-07920-0A { DEP 1N4148 73 10M i 007263 | FCH SI DO33
{ CR.. 9 I 03-07920-0A i DGP 1N4148 73 10M i 007263 | FCH SI DO35
! CR. . & I 03-07920-0A i DOP 1N4148 795 10M i 007263 | FCH SI DO35
HEE O § it 14-10013-1A i RLY REED FORM A &V 300 OHM P 050423 | BLI
P K..2 { 14~-10013~1A i RLY REED FORM A &V 300 OHM i 050423 | BLI
P K..3 ! 14-10013-14A i RLY REED FORM A &V 300 OHM { 050423 | BLI
It K...4 { 14-10013-1A | RLY REED FORM A 6V 300 OHM i 0350423 | BLI
P K...5 { 14-10013~1A { RLY REED FORM A &V 300 OHM i 050423 | BLI
P K6 | 14-10015-1A i RLY REED FORM A &V 300 OHM 1 050423 ! BLI
PR | 12-12646-0A I RFP J3.03. 200  OMW +—. 1% i 000327 | VISHAY S102C 5.0% OHMS ©. 1%
I R...2 I 12-12646-0A I RF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>