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WARRANTY

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

CERTIFICATION

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

REFERENCE STANDARDS
DC ; 10mV-750V 0.01-0.04%
20Hz-50kHz 0.5V-500V 0.03%
20Hz-10MHz 0.5V-100V 0.1%
DC-30MHz 0.5V-100V 0.5%
DC-700MH2z 10uv-0.5v 1%—NBS
10MHz-1000MHz 1V-300V - 1%—NBS

WORKING STANDARDS

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

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

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

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

LEVEL CHECK — 1 WEEK
ATTENUATOR CHECK — 6 MONTH <+
DISTORTION CHECK — 3MONTH

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

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

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

Ballantine’s Quality Assurance program satisfied the requirements of MIL-1-45208
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SECTION 4

THEORY OF OPERATION

4-1. INTRODUCTION

4-2, This section discusses the Model 6127A 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.

4-3, Next, is a more detailed explanation of the
circuit theory describing the Amplitude calibrator
and Time calibrator and howv 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 6.

4-4, BLOCK DIAGRAM

4-5, For the following discussion, refer to the
Model 6127A 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 Dc
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.

4-7. 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 A6. 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 lou 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 + 50 mA may be selected by chang-
ing the voltage applied to the precision current
resistance. )

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 A31, The analog output is
directly proportional to the amount of % 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
Dv. This signal is then directed to A1l8, 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 (+ 10% Deviation)., This current is
algebraically summed at the 2 mA reference current
node between A2, 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 Deviation,

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 vith 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 frequency.



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
Miz and 100 MHz Time signals, respectively. This
is all accomplished on Assembly A27. The 100 MHz
signal frem 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 Selector, Assembly A13,

4-15, This 10 MHz signal is applied to a series
of chain dividers on Assembly Al13, The divided
signals are fed to a multiplexer that is logic
controlled. The result is a frequency selection
of 0.1 us (10 MHz) to 5 seconds. These signals
are then directed to the Output Amplifier on As-
sembly Al2 and the Low Distortion Pulse Generator,
Assembly Al127. The total range of shaped time
markers available from the output amplifier is
from 10 ns to 5 seconds; in a 1, 2, 5 sequence,

4-16. The selectable signals available from the
Output Amplifier on Assembly A12; 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 on Assembly A27.

4-17. Time Deviation. When Time Deviation is
selected, either through Local or Remote pro-
gramming, a digital signal to increase or decrease
Time Deviation is sent via the data bus to the
Central Processing Unit (CPU) on Assembly A30., As
in Volts Deviation, digital instructions are sent
to the D/A Converter on Assembly A31. A propor-
tional analog voltage that varies from minus 10 to

“plus 10 V de (-9.9% to +9.9% deviation) is di-
rected through Assembly A27 to the AFC circuits on
Assembly All. N )

4-18. In Time Deviation mode, control signal Fp
energizes relay All-Kl; connecting the analog Time
Deviation signal through to the 1 GHz VCO where it
causes a shift in frequency proportional to the
plus or minus Time Deviation selected, Through
frequency division, a 2 MHz signal is applied to
the Time/Volts Deviation Control, Assembly A1l8,

4-19., The 2 MHz signal is divided down to 1 MHz
and compared with a 1 MHz signal that is refer-
enced to the 10 MHz crystal oscillator. The re-
sult is a * dc voltage proportional to the fre-
quency difference of the two signals. This is
applied to the A/D Converter on Assembly All7 and
is returned to the uP on Assembly A31 as digital
data. The result is then displayed digitally as %
Time Deviation.,

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

4-2

4-21. Central to this is the CPU, A30-U10, When
controlled by the IEEE-488 Bus, it processes the
flov of data entering and leaving the 6127A by
addressing the General Purpose Interface Adapter
(GPIA), A22-U15. When under Local control, it
processes the commands and data inputted from the
front panel touch keys by enabling the Peripheral
Interface Adapter (PIA), A30-U18, Whether in-
structions come from the bus controller or front
panel, the CPU issues instructions through PIA,
A31-U7, that are translated into control logic.
This logic determines the mode, range and function
of the Model 6127A.

4-22. CIRCUIT DESCRIPTION

4-23. For the following discussion of the 6127A
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 Amplitude
generator consists of a resistance programmable,
precisely regulated dc supply; a high voltage, low
impedance transistor switch circuit that operates
on the dc level to provide square wave output; a
precision resistor, multirange attenuator; and a
selectable low impedance (50 £2) output stage
vhich ranges from 5 volts down to 40 uV. The
combination of resistance programming of the dc
supply and attenuator selection provides cali-
brated amplitude from 200V down to 40 wV in 1, 2,
5 steps. Amplitude output may be positive or
negative dc; or square vaves having a frequency of
10, 100, 1kHz or 10 kHz as determined by the
output mode select circuits on Assembly A7. Devi-
ation circuitry permits calibrated, metered, + de-
viation of the output amplitude displayed digital-
ly as a percentage of the nominal Amplitude se-
lected.  (Refer to simplified schematic, figure
4-2,)

4-26. Programmable Dc Supply. The programma-
ble precision dc pover 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, CR2,
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, CR6) 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-CR1, CR2
to produce both a plus and minus regulated 12
volts (A3-Ul and A3-U2 respectively) referenced to
VS ("HI"). This serves as the source voltage for
plus and minus amplitude deviation.



AD SFrS€ (5535

R

i

Vour -
= 7o Vour |
\ pa
! DEVICE ADDRESS S _g
DISPLAY DRIVER cPU TouAch; kEY. (sC3)
| IEEE INTERFACE JQ—D AND IEEE (A30 o
: INTERFACE ) TOLCH KEY
(A22) —>]  DISPLAY rsem
DISPLAY (A 24) cu (p70 A27) =
(A23) K— /8 /__(fg =F7) :
1
:‘ ————————————————— = | g ¢ 04TA l OU;"::; AMR TIME/ DIV,
Fo=Fe Fz F pa ” SELECT
I | ProcRAMMaBLE MULTIPLIER | | SF Y T.[.L./ L —— (Fo~Fg £ o (A12) -Tour Celuscy “) (A13)
\ DC  SuppLY 1 iy seLeer ! -5 (Tk,L) A/
1| (a2) (3) LN CLLNN 7V S = I conTROL (Ve) Y
1 > q ConTROL (SCur) _slus - S<ee Jus-5see
I H |74 CONTROL (Vo Ve) 3" | SHHZ £ 1ow disTLRT 0N
1 1 L —of CONTROL ﬁ‘o_‘Fr;F’) “ =y POLSE FTNE - ATOR
¢ Tpev i 2on sl ) SIGNAL CONTROL - ZP ‘F-? {A127)
' : e JCONTROL (7 Y20 77 DECODER rq},ﬁconrnoa (s5cq-scs) | B O = (scu)
1 ? l \ /3 p—CONTROL (%%2) (A31) conraot £5¢3) g %‘ %‘ W Hurgfea e
K7 ! ‘
: P V DEVIATION (0 T0 =10V) S8R i_..
(pfoAzc) H ! JJus s .
' = L L (A12) 22 sl e
T )1 = —— = e o ey —— (B0 427) LOwW D!ST. PULSE
1
A2
| ConT Fa) 10 MHz g I
" SQUARE WAVE DRIVE OPTO- wrnoe (28 Houiz 2 .1
e e e L ISOLATORS CONTROL (SCIZ) 200 MY 2 3
| l I | =l mo HHZ Fa QuTPUT
| dﬂ&w SENSE (5¢43) Your pf SELECTOR
ourwmooe' ' g )
| ek ! = FREQUENCY : . 1GH1VC()) é.'_ Tour ¢} (R/0 A27)
i DIVIDER (p/oA27 D
\ (A7) | | (P/O A27) 1 1GHz! I £
: £ | ! = < =
; : : z | conrroc (5c3) : 1GHz[2CHz —
p——————— D w veo
1 : i !“ % ‘IGPJ/L’GNI CONT/ -
: | { o ) 4O O
| . | N CONTROL (5C1) 5
! o | | <| £3f- CONTROL (Fa,F9,3T%) (F&, SCq-5C8)
\ 9 | 4 /2 f— CONTROL (Ar, 8By)
[ | ; 9 o
‘ 0 H | J 7 _DEVIATION (—/oV TO +10V) 3
: | : - TIME DEV (Fb) b
y | PRECISION VOLTS/DIv . | T 3 {J’
1 | Arrenuators OUTPUT AMP ! : =~ === voLTs DEV (Vp) Ay X ,*"
! (as)(a6) [P (rroA26) —al : o3 3
i b= | s st s i Y ki,
|
L | Vour K : v AR v A VAV
B T s l A/D i | TIME/vOLTS
" . [} CONVERTER |4 | DEVIATION 2MHz Y Vv TRIGGER TRIGGER T\‘\
N \ 1 AT, ONTR K 1 = OUTPUT SELECT ~
3 = o P i (aur) % DEV | fA ,Ns) Ok 1OMHz XTAL | ! PHASE DET. DIVIDER 3 — MUX. o
& < 10 MHz OSCILLAT | ! N
e 3 - e | | 4 SCILLATOR | | £ AFc | - 3
4 : - : (A12) o (an) owmz| | (P0AZ) (’/0 A27) = 4 ~ €
= ' : i U oK
T $ i . P | 2 3 3
| I OMRZ—DI ¢ b IRY
I : REF ! VCO CONT. VT W q W
FAY | x 9
|
N cE e S Ny ALT 2 2 3
U 9 Q g B
= L b~ 3 2
x 2 9 3
— (=8) gl 3 %4
10 £ af % B
N = ~ ~ <
(p/o 427) W &9 3| 3 °
Q [
\'\ a2 N [
o W 3 2 v T
= 3 + Y0 <
1] B
© ahs ® Gt e
CURREN TRIGGER n 5
RRENT LOOP EXT CLOCK IN /10MHz CLOCK OUT OUTPUT f/L 1 o; Nu LIIQ
olirpGF connedror ™!

Figure 4-1. Model 6127A

Block Diagram



4-28. Zener diode, A3-CR5, provides the voltage
from which the 2 mA reference current is derived.
This current is sent to the precision series
resistors on the Multiplier Selector, Assembly A4.
The resistance selected is a function of the
control logic (J, K, L) epplied to-the 3-line to
8-line decoder, A4-Ul. See table 4-1., Depending
on the output line that is "low", one of the re-
lays, A4-K1 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
determines the multiplier resistance and, in turn,
the initial precision amplitude. In addition to
these multiples, & 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 Amplitude value 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, Q3 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 lines X, Y, Z
are applied as logic inputs to gate circuits A7-U5
and A7-U6 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
LO becomes negative. In both cases, the logic
state of A7-U5 pin 13 is at "1", This causes
A7-Q2 to turn "on" and control opto-isolator
A7-U2, maintaining it in a steady "ON" condition,
This results in either a positive or negative dc
output.

4-31, The X, Y, Z control lines also are used as
logic inputs to chain divider, A7-Ul., This de-
termines whether the 1 MHz clock signal is divided
by 105, 104, 103 or 10Z 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-U5 pin 13 is at "0"., A7-Q3, which is
controlled by the opto-isolator output, provides
the square wave drive signal to Assembly A3. lhen
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 (VS)  from
the Programmable Dc Supply on 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 at the frequency
determined by the output control signal from
A7-Ul. This causes A3-Q4 and A3-Q5 to also switch
"of f" and "on" at the selected square wave fre-
quency. The result is that A3-Q3 alternates
between transfer and disconnect at the “chopped"
frequency, causing the HI terminal to alternate
between HI and LO.

TABLE 4-1. VOLTS/DIV MULTIPLIER (A4 ASSEMBLY)

CONTROL
LINES A4-U1 OUTPUTS ENERG.
MULT. J | K JL JU1-9 JU1-10 | U1-11 |U1-12 |U1-7 |U1-6 | U1=-5 RELAY
X1 0 010 0 1 1 1 1 1 i K1
X2 0 011 1 0 I 1 1 1 1 K2
X3 0 110 1 1 0 1 1 1 L K3
X4 0 R | 1 1 1 0 1 1 1 K4
X5 1 010 1 1 1 1 0 1 1 K5
X6 1 0]11 1 1 1 1 1L 0 1 Ké
X8 1 0 1 1 1 1 1 1 o K7
X10 1 111 1 1 1 1 1 1 1 NONE
VALID ENTRIES
NOTE: 50V = 5V x 10 50V x1
100 V = 10 V x 10 50 Vx 2
150 V=20Vx6+30V (V7 at logic "0") 50V x3
200 V=20V x 10 50V x4
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TABLE 4-2 VOLTS/DIV OUTPUT MODE SELECT (A7 ASSEMBLY)

CONTROL LOGIC ELEMENTS RELAYS
OUTPUT |DIVIDE 1MHz|__LIN
MODE | cLock BY | X [ Y [z [Ué-6 | Us-13 |U6-8 | U5-4 |Us-12 JU5-10 | K2 Kb
GND \\ olo o] 1 0 1 1 1 0 OFF oN
NEG \\\ 1|1 |o] o 1 0 0 1 1 oN OFF
POS % 11 ]1] o 1 1 0 0 1 OFF OFF
10Hz 10° 1]o 0 1 0 1 1 OFF OFF
100Hz 10 1o o 0 1 0 1 1 OFF OFF
1kHz 10° ol |1] 1 0 1 0 0 1 OFF OFF
10kHz 10 o1 o] 1 0 1 0 1 1 OFF OFF

4-32, Precision Voltage Dividers., Two 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 Aé. Depending on the
state of relays A6-K6 and A6-K7, one of the
Amplitudes is applied directly to the voltage
dividers. When control VQ is at logic "0", relay
A6-Ké6 is energized and relay A6-K7 is de-en-
ergized. This selects the 60 dB attenuated input.

4-33. Control lines VO through V4 are applied as
inputs to Assembly A6. As previously mentioned,
V0 controls relays A6-Ké and K7. Control lines V)
through V4 are the inputs to decoder/demultiplex-
er, A6-Ul, Refer to table 4-3. Depending on the
input logic, one of the five outputs will be at
logic "O"; energizing the associated relay., As
can be seen from the table, when V] is at logic
"1" and V2, V3, V4 are all at logic "O", the 2YO
(A6-Ul pin 9) output is at logic "0". This causes
relay A6-K1 to become energized and divides the 20
V Amplitude signal down tg 1 V.

4-34, Except for control line V0, the same con-
trol lines are also applied as inputs to decoder/-
demultiplexer, A5-Ul. When V1 changes its logic
state to "0", A5-Ul is enabled instead of Aé-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 Output. The Amplitude out-
put signal from the dividers is then directed to

the Volts/Div Output Amplifier on Assembly A26,

Control lines SCp, Vs and Vg are the inputs to de-

coder, A26-U4. See table 4-3.

4-36. For Amplitude signals down to 2 V, only the
"Direct" output is available., The signal by-pass-
es the lov impedance (50 §2 ) output circuits. For
signals below 2 V, either a high impedance output
may be selected or the 5082 output. When SCg is
at logic "1", the 50 § output is selected and by

4-6

de-energizing K11, the gain of A26-US5 is increased
to 2X. This means that the selected Amplitude
output voltage, applied from a 5082 source
impedance, will be correct, as measured across a
5082 load. For the higher impedance output, SCg
is at logic "O0" and relay A26-Kll is energized;
changing the gain of A26-U5 back to X1.

4-37. Control logic signals Vs and Vg determine
the degree of further voltage division of the
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 Vs and Vg are at logic "1",
relays K10 and K5 are energized; resulting in a
"direct" output.

NOTE

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

4-38, Current Mode, Control line Vg is also
applied as an input to decoder, A26-U4, When
CURRENT MODE is selected, Vg is at a logic "1".

Relay A26-K5 is energized and disconnects the
output of the lov impedance circuit from the
Amplitude path. Simultaneously A26-Q2 is switched
on, energizing relay A26-Ké. This connects the
output to the CURRENT LOOP,

4-39, When control line Vg is at logic "O", the
signal is directed to either the Output Selector
on Assembly A27 if AMPLITUDE MODE is selected; or
to the Low Distortion Pulse Generator, Assembly
A127, if LOW DISTORTION PULSE MODE is selected,



TABLE 4-3. VOLTS/DIV RANGE SELECTION LOGIC

| DIVIDE BY AMPLITUDE DIRECT | DIVIDE BY
Q] 200]400 ouTr 1 QO 1K
VOLTS/DIV CONTROL LINES ! %:;K ngl_iAyLs EEJE;GJéSDI = A‘;‘ORL:‘_EV; EHERl:ZED QUST 26 CONTROL LINES 426 RELAYS CNERL?ZE‘D
RANGE [[Vo Vi V2 V3 V4 [ RFT e[ Ks[ K4 | K3] k2] wi| K] K5] K4 &3 N ||Ve Vs SCofRm[xw] K5[ke [ K8[ %7 ] Vout
2ov [t 1t 1 0 1] X X z0v t 1 x | x| x 20V
1ov ff1 ¢+ 1t 0 0] x X 1V TR X | x | % 10V
sv. It 1 0 1 Ofx x 5V 11 x | x| x 5v
2V 1 1 0 0 1| X X 2v 11 X | x | x 2v
tV_ it . 17070 0} X _ X A2 | I S O R R X N | B SV
s00mv [t 0 11 0] x N .5V t 0 x 500 mv
i200mv it 0 1 O 1| x X, .2v 1 0 X 200 my
1o0mv it 0 1 O O} x AV 1 0 %® 100mv:
somv ||t O O f O} x X Somv 1 Q ¥ 50 mV
20mv O 1 1 O X X 20mv 1 0 X 20my
10mv O ¢ 1 0 O X X 10 mv 1t 0 X 10 mV
5mV { 0 1 {1 0 X X S5V 0 1 SEE NOTES X Smv
emv flt 0 1 0 1] x X WY o 1 (! A“r 2 x 2my
tmv flt 0o 1 0 Of x v o 1 X 1 v
so0uv flt O 1 1 O} X X .5V 0 0 % 500 Y
200uV [t O 1 O ] X X .2v 0o o x || 200my
toowv fl1 0 1 0 Of x AV o 0 X 100V
50uv |t O O t Of x x| somv JO O X 50 mV
20uvV O 1 1 0 ¢ X X 20mV 0 0 X 20 mV
jouv 0 ¢ 1 O O X x 1omv 0 O x 10 LV
NOTES: 1. When 500 LOAD Is selected, SCo is at a logic “1" changing The qain of A26-U1 to 2X
by de-enerqnzinq K11. '
2. when 500 LOAD is not selecled, SCo is at logic “0" changing The qain of A26-U1
To 1X by energizing Kil.
3. An "Xx" s'lcjniﬁes an energized re\a.y.
4. Al vol*ac}cs ave shown for X1 DWiSiON selection
4-40. Low Distortion Pulse Generator. The se- signal signal SC;; is at a logic "1". This turns

lectable Time signal from Time/Div Select, Assem-
bly Al3, is also the timing source for the Low
Distortion Pulse Generator, Assembly Al127. This
square wave Time signal is applied to both the
terminated (502 ) and unterminated Low Distortion
Pulse Generators simultaneously. However, the
frequency range for the unterminated (high
impedance) Low Distortion Pulse output is from 1
kHz to 100 kHz; while that for the terminated
(50 £2 ) output is 10 Hz to 1 MHz.

4-41, When the terminated output is selected,
relay A27-K3 is energized and relay A27-K11l is
de-energized. This connects the Vgyr signal to
the input of the signal translator circuits
(A127-U2, Q12, U3, Q18) which converts the
positive going transition so that it now switches
from a minus voltage up to "O". The transition
frequency is controlled by the Time input signal
at A127-Q2. The differential "pairs" (A127-Q2,
Q3; A127-Q4, Q7 and A127-Q10, Q11) speed up the
transition time and provide a '"squared-up" timing
signal at the base of A127-Q16. This produces a
fast leading edge to the terminated (50 §2) output
signal.

4-42, The output signal is directed to the nor-
mally open contact of relay A127-Kl. However,
wvhen the terminated output is selected, control

on transistor A127-Q107, de-activating the unter-
minated output circuits, and energizes relay
A127-K1. The result is that the terminated
(50 §2 ) output is connected as the Low Distortion
Pulse output.
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 up 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-K11 is
energized. This applies the Vgyrt signal to a uni-
ty-gain, inverting amplifier circuit (A27-U8, U17,
Q2, Q3) wvhich produces Vgyt. This becomes the
variable voltage source for the unterminated
output and is applied to A127-R113.

L-44, 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 A127-Q100. - A-
gain, 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".

4-7

This output is a square wave whose



4-45, When the unterminated output is chosen,
control signal SC3; is at logic "O" and A127-Q107
is turned off; activating the unterminated output
circuits., This also de-energizes relay A127-K1
and selects the unterminated output. This output
is also a square wave, but the frequency range is
restricted from 1 kHz to 100 kHz. As in the
terminated output, the positive going transition
is wused for the '"edge" and it switches from a
minus voltage up to a zero base,

4-L4e. TIME

4-47. 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 result in an error voltage
vhich is fed back to phase-lock the 1 GHz VCO;
from wvhich all Time signals are derived, either by
frequency division or multiplication (200 MHz and
2 GHz). The Time signals are selected by logic
control to provide Markers from 500 ps to 5 sec in
a l, 2, 5 sequence. In addition, the Time signals
also provide the frequencies for Low Distortion
Pulse, Fast Risetime Pulse, Trigger signals and as
timing for Amplitude ac signals. A deviation
circuit is also referenced to the Time signals and
it provides direct reading of % Deviation for both
Time/Div and Fast Rise Pulse.

4-48. Reference Oscillator. (Refer to simpli-
fied diagram, figure 4-3.) The internal timing
source for the Model 6127A Calibrator is a crystal
controlled 10 MHz master oscillator having long
term stability to better than 1 part in 10° per
month, after a 72 hour warm-up. This oscillator
is located on the 10 MHz 0SC and AFC board,
Assembly All. The 10 MHz output from A11-UIC pin
6 is applied as the reference Time signal to pin 6
of the phase detector, Al1-U3, The 10 MHz signal
frequency divided from the 1 GHz VCO is applied as
the other input to the phase detector, at A11-U3
pin 9. The output signals from the phase de-
tector, All-U3 pins 3 and 12 are sent to com-
parator, Al1-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. When control signal Fp is at a logic "1",
the relay is energized and the dc voltage is
applied to the 1 GHz VCO on Assembly A27; in-
stantly restoring it to precisely 1 GHz. When Fp

is at a logic "O", a plus or minus dc voltage from
the microprocessor digital-to-analog converter
(DAC) is connected through relay Al1-K1 to control
the frequency cf the VCO., The 10 MHz reference
signal is also connected through a buffered output
to the CLOCK OUT/IN switch on the rear panel.
When this switch is in the 10 MHz CLOCK OUT
position, the 10 MHz reference signal is available
at a rear panel 3NC 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.

4-49, Voltage Controlled Oscillator. The 1 GHz
VCO is located on Assembly A27. When control
signal SCz 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
is determined by the dc level applied to the AFC
terminal, In addition to the direct 1 GHz «rf
output, another 1 GHz signal is coupled from the
ECL output to frequency divider, A27-U10, The Q
output 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 frequency selective
netvork tuned to the second harmonic, This pro-
duces the 200 MHz output. Depending on the logic
state of control signal SC4, relay A27-K4 will
select either the 500 MHz or 200 MHz Time. signal.
Control signal SC; applied to transistor A27-Ql4
determines whether the rf output from the VCO is 1
GHz or 2 GHz.

4-50, The 100 MHz Time signal applied to Assemb-
ly Al12 from A27 is the source for additional fre-
quency division. The 100 MHz signal is applied
directly to the Xg input (pin 3) of multiplexer
Al2-U6 and it is also applied to Al2-U4 (= 2) and
A12-U5 (£ 5, £ 10). The 50 MHz output from A12-U4
pin 2 is applied to the X; input of A12-U6 and the
20 MHz Time signal from A12-U5 pin 2 is applied to
the X2 input of U6. Depending on the logic state
of Fgp and F), 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 output terminal
of Assembly Al2 by A12-Q9.

4-51. Time Signals, selected by multiplexing,
from Time/Div Selection Board, Assembly Al3, are
also applied to Assembly Al2, When control signal
F7 is at logic "0", a NOR gate of U7 is enabled
and the 10 MHz, ‘5 MHz or 2 MHz Time signal is
passed through A12-Q10 to the common Time output
terminal. Time signals from 1 MHz down to .2 Hz
(5 sec) are clocked through J-K flip-flop Al12-U2
to shaping circuits that are logic controlled by
BCD inputs Fg, F; and F2 to the digitally
controlled analog switch, A12-Ul; as well as
control logic signals F3, Fg4 and Fs to Q4, Q3 and
Q2 respectively. The shaped signal is then
applied to the time output bus via A12-Q6.

4-52. Time/Div Selector. A 10 MHz phase-locked
signal is the Time reference input to the Time/Div
Selector Board, Assembly Al3. The decade counters
A13-U5, through Ull, Ul17 and flip-flops Al13-Ul
through U4 combine to form a frequency divider
chain that provides Time frequencies down to 5 sec
in a 2 10, 5, 2 sequence. These individual fre-
quencies are applied to multiplexers A13-Ul2
through Ulé. Depending upon the logic states of
control signals Fg, F3, F2, F3, F4, Fs, Fg and Fy,
any one of these frequencies may be selected and
outputted at terminal A13P1-J and then to Assembly
Al2. Refer to table 4-4 for information showing
Assembly Al3 Time/Div logic selection.
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TABLE 4-4. TIME/DIV RANGE SELECTION LOGIC (A13 ASSEMBLY)

TIME/DIV CONTROL LINES MULTIPLEXER
RANGE Fo | F1 | F2 | F3 | Fa | F5 | F6 | F7 OUTPUT
5s 1] 1 1 0 1 1 1 1 U16-Dé
2s 1 0 1 0 1 1 1 1 U16-D5
ls 0 0 1 0 i | 1 1 1 U16-D4
500ms 0 1 1 1 0 1 1 1 U15-Dé
200ms 1l 0 1 1 0 i 1 1 U15-D5
100ms 0 0 1 1l 0 1 1 1 U15-D4
50ms 0 ik 0 1 0 A i | i} U15-D2
20ms 1 0 0 1 0 1 d 1 U15-D1
10ms 0 0 0 1 0 1 1l 1 U15-D0
S5ms 0 1 1 1 1 0 1 1 U14-Dé
2ms ik 0 4 | 1 1 0 1 11 U14-D5
1ms 0 0 1 1 1 0 1 1 Ul4-D4
500us 0 1 0 1 1 0 1 1 U14-D2
200us 1 0 0 1 1 0 1 1 U14-D1
100us 0 0 0 1 1 0 d; 1 U14-D0
50us 0 1 i 1. 1 1 0 1 U13-D6
20us 1 0 1 1 1 i} 0 1 U13-DS
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-D0
500ns 0 1 0 1 a 1 1 0 U12-D2
200ns 1 0 0] 1 1 1 1 0 U12-D1
100ns 0 0 0 1 1 1 ol 0 U12-D0

4-53. Time Deviation. When Time deviation is
selected, signal Fp goes to logic "0" and relay
All-K1 is de-energized, Voltage control of the
VCO is switched from the phase comparator output
of All-U4 and connected to the analog output from
DAC, Ul0 on Assembly A31, Digital Time deviation
commands from the microprocessor result from e-
ither the IEEE-488 Bus controller (in the REM
mode) or from touch key entries at the Calibrator
front panel (in LOC mode). The digital % Deviaton
command is compared by the microprocessor to the
instantaneeus deviation state and, based on the
comparison, an up-dated digital instruction is is-
sued to DAC, A31-U10. The maximum Time deviation
range of -9.9% to +9,9% translates to a converted
analog outpu’ anging from -10 Vdc to +10 Vdc.

4-54., The analog deviation signal from op-amp
A31-U11 varies the frequency of the 1 GHz VCO,
Through subsequent frequency division, a 2 MHz
signal is present at pin 14 of Assembly Al3 con-
nector, This 2 MHz signal shifts in frequency in
direct proportion to the % Time Deviation and is
applied to the Time/Volts Deviation Control, As-
sembly Al8. ' )

4-55, The 2 MHz deviation frequency is applied
to chain dividers A18-U3, U4, U5 and compared to a
1 MHz signal divided down from the 10 MHz xtal os-
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cillator on Assembly All, The two signals are
compared and NAND gated at A18-U2,  The dou-
ble-ended output is an analog signal proportional
to plus or minus Time deviation. This voltage is
connected through relays Al8-K2 and A18-K3 to +M
and -M respectively. (In Time/Div mode these
relays are de-energized by default.)

4-56, The floating Time deviation signal is ap=-
plied to the Display Driver Board, Assembly All7,
vhere it becomes the input to A/D converter,
Al117-U3. The converted digital deviation signal
is used to provide the microprocessor with digital
deviation comparison information, The uP then
generates the digital display data.

4-57. OUTPUT CONTROL

4-58, All of the Model 6127A Calibrator outputs
share a common OUTPUT connector, J100, It is by
logic control of various relays that a particular
output is selected. Refer to the simplified dia-
gram, figure 4-4.



N\

A

N\

A

1GH7 [26GHz >—
/_J_/ A OUTPRIIT
RF I
O CONTRAOL (5Cr2) |
Vour > e~ % I Cp/o l
bsmaad | & b e s
-0 b |
500MHz > O il SieMAL
L__O K1 T |
P9 I | - o S |
al 3 v |
C00MHz > K4 i/c sc2 -5V/ALT (K 10)
&La /. A -~ ?
Sc4 7 ko #5Y :
?
~ 5¢9 +5v (Time) |
O I
K&
RF T |
s SC6 e | AMPLITUDE CONTROL l
Tour O\AC - l |
(-2Hz ~100 MHz) e s i ;
SC3 L 0w DISTORTION PULSE |
"""" 7] [
' " o
LOW DIST. >« o, | |
PULSE T - To LOW DIST:  HEAD
177 5 PULSE GEM. gl
sCs (sC/3)

Figure 4-4. Model 6127A Output Selection

4-11



4-59, Standard Amplitude. When the STANDARD
AMPLITUDE mode is selected, the Vgyy signal is
connected through a set of de-energized contacts
on rf relay A27-K9 to de-energized contacts on
relay A27-Kl. From the common terminal of rf
relay A27-Kl, the Vgyr signal is connected by
cable to the coaxial output of the main OUTPUT
connector, J100. Note that the A27-K9 does not
connect the coax shield (LO) to frame ground.

4-60. Standard Time. In the STANDARD TIME mode

markers from 5 secs (0.2 Hz) to 10 ns (100 MHZS
are directed through a set of normally closed con-
tacts on rf relay A27-K5 to relay A27-K6é 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-Kl, 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.

4-61. When the 5 ns (200 MHz) Time markers are
selected, control signal SC4q goes to logic "1"
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 SCg is at logic "1" also and relay A27-Ké is
de-energized, This connects the signal through to
a set of normally open contacts on rf relay
A27-K9. Since the STANDARD TIME mode is selected,
control signal SCg remains at logic "1" maintain-
ing relay A27-K9 in its energized state., For all
markers except 1 ns (1 GHz) and 500 ps (2 GHz),
control signal SC; is at logic "O" keeping relay
A27-K1 de-energized and connecting the 5ns (200
MHz) markers through to the coaxial output of the
main 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"0", de-energizina relay A27-K4.

4-62, When either 1 ns (1 GHz) or 500 ps (2 GHz)
Time markers are chosen, control signal SCp; be-
comes a logic "1", This energizes relay A27-K1l
and couples either of these markers to the coaxial
output of main OUTPUT connector J100.

4-63. Low Distortion Pulse, The LOW DISTORTION
PULSE from Assembly Al27 is connected to a common
terminal on rf relay A27-K5. 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 both sets
of closed contacts on A27-K5 to A27-Ké. Because
control signal SCg is at logic "O" in this mode,
relay A27-K6 is also energized. Control signal
SC9 is at a logic "1", causing relay A27-K9 to be
energized. And as a result, the Low Distortion
Pulse signal is passed through to the coaxial out-
put on the main OUTPUT connector, J100,

4-12

467,
Model 6127A.

4-64, Fast Risetime Pulse. When the FAST RISE
PULSE mode is selected, the Low Distortion Pulse
signal is coupled through de-energized relay
A27-K5 to pin 3 of the main OUTPUT connector,
J100. Control signal SC3z is at logic "1", ener-
gizing relay A27-K3 and thus providing the Ampli-
tude Control signal at J100-pin 4. Both of these
signals are inputs to circuitry in the Model
61271A head (Assembly A4l) that generates the Fast
Risetime Pulse. The output of the Fast Risetime
Pulse circuit is connected to the normally open
contact of relay A41-Kl, Because FAST RISE PULSE
mode has been selected, control signal SC12 is at
logic "1" and control signal SC12 is at logic "O".
This energizes relay A41-K1, presenting the Fast
Risetime Pulse signal to output BNC connector
A41-P1.

4-65. PROGRAM CONTROL

4-66. 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.

The microprocessor or CPU (A30-Ul10) con-
trols the functions of the other components in the
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 IEEE-488 bus (Remete). Both the CPU and
its memory have a 16-bit address bus and an 8-bit
bi-directional data bus.

4-68. 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.

4-69. The Peripheral Interface Adapter (PIA),
A30-U18 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 encorder, A30-U17.

4-70. SIGNAL CONTROL

4-71. Control of the Model 6127A internal logic
is handled through PIA A31-U9 located on the Sig-
nal Control Decoder board, Assembly A31, Infor-
mation is exchanged between it and the CPU by the
8-bit bi-directional data bus. Control of the
6127A 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 1l-of-16 line
decoder, A31-U8,
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4-72. This data is then applied to the dual
4-bit latches, A31-Ul to US. The data outputted
from latches A31-Ul and A31-U2 controls Volts/Div
logic while that from A31-U3, U4 and U5 controls
the Time/Div logic.

4-73. Decoded data is also directed through
latch A31-U6 to the D/A converter A31-Ul0. This
data represents either Volts deviation or Time de-
viation analog current information. Operational
amplifier A31-Ul2 converts the analog current
signal to a voltage signal that may vary from O to
-10 Vdec. This represents a voltage deviation
range of -2.9 to +9.9%. For Time/Div, the signal
is further processed by operational amplifier
A31-Ull. This output signal ranges from -10 to
+10 Vdec and is equivalent to -9.9 to +9.9% time
deviation.

4-74, For both Volts/Div and Time/Div, the ana-
log deviation signal from Assembly A18 is applied
to the A/D Converter, Assembly All7. It is -con-
verted to BCD data and optically coupled to P1A

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.

4-75, BUS CONTROL

4-76. The General Purpose Interface Adapter (GP-
IA), A22-U15 on Assembly A22 provides the inter-
face between the IEEE-48B Bus and the Calibrator.
This permits the Model 6127A to communicate with a
controller on the General Purpose Interface Bus
(GPIB). The 6127A CPU receives, processes and
sends messages to the bus via this GPIA.

4-77. Bus tranceivers A22-U11, 12, 13, 14 buffer
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).

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. B »

CAUTION

Semi-conductor devices using metal oxide junctions are
liable to suffer destructive damage from electrostatic
discharges, Such devices appear with several names,

such as MOS, MCMOS, CMOS, MOSFET, IGET, detector diode,
ete. Whenver 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 pw boards containing
such devices are marked with this symbols: ®

4-14



SECTION 5

CALIBRATION AND MAINTENANCE

5-1. INTRODUCTION

5-2. This section contains information for cali-
brating and maintaining the Model 6127A Oscillo-
scope Calibrator. Included are performance assur-
ance checks, calibration procedures, preventive
maintenance checks, and troubleshooting instruc-
tions. The test equipment and special tools
required to check, maintain and calibrate the
Model 6127A are listed in table 5-2.

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.
coming inspection to determine the acceptability
of a newly received instrument and do not check
every facet of calibration. These performance
checks should be performed in the order listed be-
fore any attempt is made to calibrate the instru-
ment, For optimum performance, allow the Model
6127A 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 fu-
ture checks., .

5-4, Power Line Voltage Setting. The 6127A pou-
er transformer primary winding, as supplied, is
get for operation from 120 Vac., The performance
checks which follow reference 120 V as the nominal
voltage setting for the 120 V primary power line
voltage, For that setting as well as other avail-
able settings refer to table 5-1.

Table 5-1. Power Line Voltage Settings

They are intended to be used by in-'

Line Nominal Low High
Voltage Midline Line Line
100 Vac 100 Vac 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 6127A 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) on the voltmeter.

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

d. Observe that both the green POWER lamp
and red SELF TEST lamp illuminate and that the
Calibrator executes its self tests. In sequence,
observe that no error indications appear. All of
the annunciators illuminate simultaneously, all of
the segments in all of the displays will illumi-
nate for about 10 seconds and finally, prompt
lines will be displayed in all of the windows and
the SELF TEST lamp will extinguish.,

e. Re-initiate the self-test by pressing the
Time/Div key pad and then pressing the CLEAR touch
key tvice.

f. Again observe that the Calibrator exe-
cutes its self tests.

g. Release the 6127A POWER switch out to
the of f position.,

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

i. 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 e-
quipment as shown in figure 5-1.

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

c. Connect the 6127]1A OUTPUT BNC to the A
input of the frequency counter (Ballantine Model
5500B, Option 35 - or equivalent). Use a
50 feed-thru termination at the counter end of
the connecting cable.

d. Adjust the line voltage Variac to midline,

NOTE

If available, use a 1 MHz atomic frequen-
cy standard or a WWV receiver as a refer-
ence for the 5500B to ensure absolute ac-
curacy of the measurement,
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Figure 5-1. Clock Frequency Check, Bench Set-Up

e. Allov 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-
tveen 9,999,825 and 10,000,175 Hz,

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

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

5-7. TIME/DIV Output Check

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

b. Select Time/DIV Mode, 10 ns TIME/DIV-FRE-
QUENCY.

5-2

c. Connect the 61271A OUTPUT BNC to the CH1
input of the oscilloscope (Ballantine Model 1052A
or equivalent). Connect a 502 feed-thru termina-
tion at the oscilloscope end of the connecting
cable.

d. Press the STANDBY/OPERATE touch key.

e. Adjust the oscilloscope controls as fol-

lows:
CH1 VOLTS/DIV SV
CH1 Coupling DC
CH1 POSITION Centered
CH2 POSITION OFF
A TIME/DIV 50 ns
X10 mag on
A Trigger SOURCE CH1 +

A Trigger COJPLING AC

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



TABLE 5--2.

TEST EQUIPMENT

EQUIPMENT USE AND
NO. NOMENCLATURE APPLICATION MINIMUM SPECIFICATIONS
Ballantine Model Oscilloscope General Fault 5 mV, dual trace, 8 x 10 cm graticule,
1032A Finding Dc to 25 MHz; rise time < 17 ns, Sig-
nal delay. Sweep time < 50 ns/cm to
1 s/cm.
Ballantine Model Multimeter Fault finding; De, 1 mV to 1 kV. Ac, 1 mV to 500 V,

30288

Ballantine Model
3620A

Ballantine Model
5500B (with Option
35)

Fluke Model
885AB or 887AB

Ballantine Model
9635M

Ballantine Model
1052A

Ballantine Model
12620A

Ballantine Model
12625A

Ballantine Model
12630A

Baliantine Model
12249D.

Ac/Dc True RMS
Digital Volt-
meter

Digital Fre-
quency Counter

Differential
Voltmeter

Digital Volt-
meter

Oscilloscope

Adapter

Adapter

Termination

Cable Assembly
8 in.

pover supply volt-
age and resistance
checks.

Line voltage mea-
surement

Frequency cali-
bration and check
of markers to 1GHz

(L ns). Check of
TIME DEVIATION
range.

Dc Voltage Calibra-
tion

Dc Voltage Calibra-
tion

Performance Checks

Test Equipment con-
nections.

Test Equipment con-
nections,

Termination, 50
ohms, 2 wvatts,

Test equipment
connections,

10 Hz to 100 kHz rms responding.
0.1 to 20 M8, 0.2 V to 2 V measur-
ing voltage. Ac amperes, 100 mA to 1A.
Dc amperes, 100 mA to 1A, 3-1/2 digit
display, battery and line operation.

Ohms,

4-1/2 digit display. 10 mV to 1 kV
full scale, 1 uV resolution. Dc and
ac to 1 MHz, dc coupled true rms re-
sponse. Nominal accuracy 0,2%. Guard-
ed 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, Sen-
sitivity better than 25 mV rms at

500 MHz and 100 mV at 1 GHz, Period
measurement ,

Dc; 1 volt to 300 volts with 10 uV
resoulution, Accuracy 0,02%.

0.1% accuracy, measure to 300 Vdc.
100 MHz bandwidth, 5mV/div vertical
sensitivity. .

BNC female to General Radio 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 ter-
minations.
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TABLE 5-2, TEST EQUIPMENT (Cont'd)

General Radio
Type WSMT3A

Metered Variac

Hewlett-Packard
Model 651B or
652A

Test Oscillator

JFD Part No. 5284 Adjustment Tool

Rhode & Schwarz
Model XSAM or
Model XSA/XKA*

Frequency Stand-
ard, Atomic or
WWV Receiver

Tektronix 7000
Series vith 7511
Sampling Unit
(S2 Head) and
7711 Time Base
Plug-ins.

Oscilloscope

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

Adapter

Termination

Ballantine Model
12617A

Adapter

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

Test external clock
input signal
source,

Adjustment of vari-
able capacitors,
resistors, and in-
ductors.

To calibrate clock
frequency.

Check fast rise
time ( < 3'ns) of
output square vave,
performance checks.,

Test equipment con-
nections,

Provide a precise
50 § termination.

Test equipment
connections,

EQUIPMENT USE AND
NO. NOMENCLATURE APPLICATION MINIMUM SPECIFICATIONS
General Radio Attenuator, Input attenuator 50 ohm, 20 dB attenuator, dc to 1 GHz,
Type GR-874 20 dB for high sensitiv- flatness 0.1%, dc to 100 MHz.
(Ballantine Model ity sampling os-
12626A) cilloscope.

(As required.)

10 Hz to 10 MHz (sinewave),
output to 2 V rms,
< * 0.25%.

50 ohm
Distortion

Lov capacity alignment tool with 3/32
inch screwdriver blade and 5/64 hex-
agon drive,

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

Frequency response to 4 GHz, Rise time
< 75 ps. Internal and external trig-

gering beyond 500 MHz, 50 ohm input.

Sensitivity better than 50 mV/cm.

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

BNC tee adapter.

50  *+ 0,01%

BNC female to dual banana adapter.

r 4—,i

- —

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

h: Select continuously 1lower frequency
TIME/DIV markers in a 5,2,1 sequence-down 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
sveep 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,
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5-8. Trigger Output Check

a., Refer to the equipment set-up of the pre-
vious check, paragraph 5-7. Disconnect the 61271A
Head from the 50 §2 termination,

b. Connect a BNC-to-BNC cable from the 6127A
TRIGGER OUTPUT to the oscilloscope CH1 input BNC
through the 50 §2 terrination.

c. Press the X1/0FF touch key on the 6127A
and observe that the X1 annunciator illuminates.
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Figure 5-2. Time/Div and Trigger Amplitude Check, Bench Set-Up

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

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

f. Press the — 10 touch key on the 6127A
and change the dscilloscope 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 6127A
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,

d. Observe a readingof 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%. :

g. Select the period average mode on the
frequency counter and observe a reading of 11.10
(+ 0.06) us.
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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
+9.9%.

i. Observe a reading of 9,01 (* 0.06) us
on the frequency counter.

5-10. VOLTS/DIV Output (High Z) 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 10
M £ load on the 61271A Head.

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

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

d. Press the STANDBY/OPERATE touch key.

METERED VARIAC
GRW5MT3AW
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MAINS
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MODEL 6127A

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

f. Refer to the Test Record Form and con-
tinue with the checks, down to 10 mV, as shown on
the form. -

NGTE

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

g. For optional output verification from
5 mV/div to 10 uV/div, select 1 kHz FREQUENCY on
the 6127A and observe squarevave on an oscillo-
scope.

h. Press the STANDBY/OPERATE touch key to
return the 6127A Calibrator to the STANDBY mode,

OSCILLOSCOPE CALIBRATOR

DIFFERENTIAL VOLTMETER

R s Y

FLUKE 885AB

=

=

%l—/ﬂo

BES
8800
B[Jg B

o O

TRUE RMS VOLTMETER
BALLANTINE 3620A

0000CO

12619A

61271A

50 2 TERM,
12630A

Figure 5-3. VOLTS/DIV Output Check, Test Set-Up
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5-11. VOLTS/DIV Output (509) Check

a. Connect the equipment as detaiied in
step 5-10.a.

0 L

b. Connecta precision50§2 * 0.1 % termin-
ation between the 61271A OUTPUT BNC and the dif-
ferential voltmeter.

c. Select 1 V AMPLITUDE/DIV, 5 DIVISIONS,
POS DC and precision 50 §2 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,

f. Refer to the Test Record Form and con-
tinue with the checks), down to 10 mV, as shown on
the form.

NOTE

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

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

h. Press the STANDBY/OPERATE touch key to
return the 6127A Calibrator to the STANDBY mode.

5-12. Volts Deviation Check

a. Comnect the equipment as detailed in
step 5-10.a. (10 M2 load).

b. Select 10 V AMPLITUDE/DIV, 10 DIVISIONS
and P0OS 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.
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 in
0.5% steps down to a maximum of -9,9%.

g. Note that the differential voltmeter
null meter indication is less than X 500 mV,

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%.

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

Jj. Note that the differential voltmeter null
meter indication is less than X 500 mV.

5-13. LOW DISTORTION PULSE Output Check
(High Z)

a., Interconnect the Calibrator and test e-
quipment as shown in figure 5-4, Connect the
61271A OUTPUT BNC directly to the oscilloscope CH1
input BNC.

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

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

d. Press the STANDBY/OPERATE touch key.

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

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. Observe 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 6127A Calibrator to the STANDBY mode,

5-14, LOW DISTORTION PULSE Output Check
(509).

a., Connect the equipment as shown in fig-
ure 5-4., Connect the 61271A Head to the oscillo-
scope CH1 input through a precision 50 §2 termina-
tion.

b. Select LOW DISTORTION PULSE mode, 100 mV
AMPLITUDE/DIV, 4 DIVISIONS, 502 LOAD and 1 _MHz
TIME/DIV-FREQUENCY.,

c. Set the oscilloscope to 50 mV/div verti-
cal sensitivity, dc coupled, + external trigger
and 0.01 us/div A sweep speed with X10 magnifier
pulled out.
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Figure 5-4, LOW DISTORTION PULSE Output Check, Test Set-Up

d. Press the STANDBY/OPERATE touch key.

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 8 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 no more than 2 ns.

he Press the STANDBY/OPERATE touch key to
return the 6127A Calibrator to the STANDBY mode.

5-15. FAST RISE PULSE Cutput Check

a. Connect the equipment as shown in figure
5-5, Connect the 61271A Head to the sampling
oscilloscope through the BNC to GR-874 adapter.

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

5-8

c. Select 100 ps/div and internal trigger-
ing on the 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
vaveform displayed is at 1least five divisions
peak-to-peak.

f. O0Observe that the overshoot of the lead-
ing edge is no greater than 3% of the peak-
to-peak value,

g. Observe that the 10% to 90% rise time
of the positive going edge is less than 200 ps.

h. Activate the % DEVIATION by pressing
the DEV touch key pad.

i, Press the £\ increment key pad until
a display of +9.9% (HI) deviation is indicated.
Observe that the amplitude of the fast rise pulse
has been increased to about 5.5 divisions.



OSCILLOSCOPE

METERED VARIAC
GRWSMT3AW TEKTRONIX 7000

120V AC 7sn] [7m)
MAINS

ADAPTER BNC/GR~
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2
N
)
>

OSCILLOSCOPE CALIBRATOR
MODEL 6127A

"Wy31 7508

TRUE RMS VOLTMETER
BALLANTINE 3620A

——————————————

OJo)
@

Figure 5-5. FAST RISE PULSE Output Check, Test Set-Up

j. Press the ¥V decrement key pad until a 5-16. MILLIAMPERES/DIV Output Check
display of =9.9% (LO) deviation is indicated.
Observe that the amplitude of the fast rise pulse’
has been decreased to about 4.5 divisions, a. Connect the equipment as shown in figure
: 5-7.

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

| — NOTE

I Initially both mode annunciators will
T illuminate unless instrument was pre-
; viously in VOLTS/DIV Mode.

c. Select 10 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,

-1t "55.“; i

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 1
Figure 5-6. Determiring Risetime milliamp/millivolt sensitivity.,
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Figure 5-7. MILLIAMPERES/DIV Output Check, Test Set-Up

f. Press the STANDBY/OPERATE touch key to
return the 6127A Calibrator te the STANDBY mode.

5-17. CALIBRATOR COMPARATOR CHECK

a. Connect the equipment shown in figure
3-8. Be sure to use the 61272A Amplitude Compara-
tor Head with the 6127A.

b. Set the 6127A to CALIBRATOR mode. Note
that the VOLTS/DIV and CALIBRATOR annunciator
lamps are 1lit and 1 kHz FREQUENCY is displayed.
The red UUT SELECTED indicator on the 61272A head
should also be 1lit.

c. Note the output amplitude of the Scope
Calibrator and set the 6127A 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 6127A DIV selection as a
multiplier for the VOLTS/DIV selection to obtain
61272A 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 observe two or three horizontal lines
on the Scope. Two lines will appear if the Scope
Celibrator signal and the 6127A 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
6127A DEVIATION., :

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

g. Disconnect the cable from the UUT CAL=-
IBRATOR BNC input on the 61272A head, Set the
6127A to ALT MODE with the red indicator on the
6127A 1lit, showing that the UUT CALIBRATOR BNC is
connected to the output BNC. Connect an ohm meter
across the UUT CALIBRATOR INPUT BNC cn the 6127A.
Observe an open circuit, then press the 50 ohm
LOAD touch key pad on the 6127A and read 50 ohm (%
0.2 ohm) on the ohm meter.

5-18. PREVENTIVE MAINTENANCE

‘General. Preventive maintenance performed on a

regular schedule can prevent instrumment 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.

5-19. Cleaning

a. C(lean exterior surfaces with a mild de-
tergent mixed equally with water. Wipe dry vith a
soft clean cloth.

b. Clean 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 FREOM
TF.

5-20. Periodic Electrical Adjustment
5-21. DISASSEMBLY

5-22. Cover Removal and Replacement



5-23. The 6127A 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
screvs at the rear of the instrument and two on
the sides. After removing beth of these screus,
raise the cover up slightly at the rear and slide
it forvard to clear the front 1lip and then lift it
of f,

WARNING

A safety hazard exists when the 6127A
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 5-8 for the location of the 6127A
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 pover
cord is disconnected.

PROGRAMMABLE

POWER SUPPLY (AZ)\

POWER SUPPLY
CONTROL (A3)

MULTIPLIER SELECT (A4)
10uV TO .5mY SELECT (A5)

1mV TO 20V SELECT (A6) —

OUTPUT MODE SELECT (A7) —

VOLTS INTERCONNECT (A26)

TOUCH KEY
PANEL/DISPLAY (A25)

CPU CONTROL LOGIC (A30)

DISPLAY DRIVER/
|IEEE INTERFACE (A22)

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.

/ A/D CONVERTER (A117)

TIME/VOLTS DEVIATION

/ CONTROL (A18)

LOW DISTORTION PULSE

_—" GENERATOR (A127)

TIME/DIV SELECT (A13)

10MHz OSC & AFC (A11)

MARKER AMPLIFIER (A12)

TIME INTERCONNECT (A27)

SIGNAL CONTROL
DECODER (A31)

DISPLAY BOARD (A23)

Figure 5-8. Location of 6127A Circuit Board Assemblies
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A26-R24

A127-R50

A127-R54

A31-R14

A31-R13

A27-R50

A27-C28

Figure 5-9. Location of Adjustments

5-29. VOLTS CALIBRATION

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

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

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

c. Connect the 61271A OUTPUT BNC to the dif=-
ferential voltmeter (Fluke 887AB or equivalent) as

shoun 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 £ 25 mV,

g. If the adjustment potentiometer is near
either end of its range, solder or unsolder the

5-12

butting pad on A3 Assembly board.
A3-R10 or A3-R1l.)
crease by soldering.

(Either across
Decrease by unsoldering; in-

h. Measure each of the 6127A output volt-
ages listed in table 5-3.

NOTE

Determine the measurement circuit off-
set voltage on each range by first se-
lecting 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.

c. Connect the differential voltmeter to
the Model 61271A OUTPUT BNC connector as' shown in
figure 5-3.



Table 5-2. YOLTS/DIV Accuracy Limits

AMPLITUDE/ TIME/DIV-
DIVISION DIVISIONS FREQUENCY LIMITS
20V 10 POS DC + 199.5 to + 200.5 Vdec
20V | 8 POS DC -+ 159.6 to + 160.4 Vdc
50V 3 POS DC 7 + 149.6 to + 150.4 Vdc
20V 6 POS DC + 119.7 to + 120.3 Vdc
20V 5 POS DC + 99.75 to +100.25 Vdc
20V 4 PGS DC + 79.8 to + 80.2 Vdc
20V 3 POS DC + 59.85 to + 60.15 Vdc
20V 2 POS DC + 39.9 to + 40,1 Vdc
20V 1 POS DC + 19.95 to + 20,05 Vdc

d. Set thedifferential voltmeter sensitiv-
ity to 100 mV.

e. Press the STANDBY/OPERATE touch key.

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

g. Repeat step f. until the output goes
lov.

h. Adjust A3-R2, the SQUARE WAVE ZERO 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. 508 Zero Volts Offset Adjust (A26-R17)

a. Pushthe 6127A POWER switch in to the on
position.

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

c. Select VOLTS/DIV Mode, 1 V 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.
temperature stabilization.

Allov 5 minutes for

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

g. Adjust A26-R17 for a readingof 0+ 10 uV
on the differential voltmeter,

5-33. 50 2 Amplifier Hi Z Cal. (A26-R22)

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

b. Select POS DC.

NOTE

Make sure that 50§2 is not selected.

c. Connect the 61271A 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.
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5-34. 508 Amplifier LO Z Cal. (A26-R24)

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

b. Select POS DC and 50 2 LOAD.

c. Connect a precision 5082 termination to
the )61271A 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 X 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.)
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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. Allov 5 minutes for
temperature stabilization.

e. Press the STANDBY/OPERATE touch key,

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

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

a., Release the 6127A 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 6127A POWER switch in to the
on position.

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

DIFFERENTIAL VOLTMETER
FLUKE 885AB

"‘%I_/r—\'lé
o O

000000

TRUE RMS VOLTMETER
BALLANTINE 3620A

=1t oo

lgEEDZEDZD:Do

61271A

Figure 5-10. Current Calibration, Test Set-Up



e. Select POS DC.

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.

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

i. Release the 6127A POWER switch out to
the off position and disconnect the differential
voltmeter from A26-RS.

5-37. Volts Deviation Calibration

5-38. Volts Deviation Range (A18-R2)

a. Push the 6127A POWER switch in to the
on position,

b. Select special 6127A 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 rov of
5 keys., ’
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c. Select VOLTS/DIV Mode on the 6127A.

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 61271A OUT-
PUT BNC as shown in figure 5-11.

e. Press the STANDBY/OPERATE touch key.

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

g. Adjust Al8-R2 for a reading of +224.4 V
X 0.1 V on the 9635M. (Note thls reading.)

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

DIGITAL VCLTMETER
BALLANTINE MODEL 9635M

C 1 ' ——g

~

12617A

TRUE RMS VOLTMETER
BALLANTINE 3620A

=7

[N~

50 s

122490

61271A

Figure 5-11. Volts Deviation Calibration, Test Set-Up
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by 2 and adjust A117-R5 for a front panel reading
of the calculated number. Example: 224.4 - 200.0
= 24.4 + 2 = 12,20 * .05.

5-40. Volts Deviation Centering Adj. (A7-R25)

a. Continuing from the previous paragraph,
press the (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 6127A 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 Adij.
(A27-R50, A27-C28)

a. Pushthe 6127A POWER switch in to the on
position.

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

c. Connect a sampling oscilloscope (Tex-
tronix Model 7000 with 7511 plug-in or equivalent)
to the 61271A 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 6127A 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.,
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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-R50.

5-43. Low Distortion Pulse Generator Adij.
(A127-R50)

] a. Pushthe 6127A POWER 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 61271A OUTPUT BNC to the os-
cillocope. Terminate in 50 § . 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 Al127-R50 for a reading of 1 V *
30 mV,

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

a., Push the 6127A 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 61271A OUTPUT BNC to a pre-
cision 50 §2 termination, then to the V/DIV input
of the oscilloscope. Set the V/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 A127-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 6127A POWER switch in to the
on position.

b. Select special 6127A Deviation Calibra-
tion routine by first pressing TIME/DIV mode key,
then pressing the hidden touch key, located di-
rectly belov DEV key and sequentially press the
rov of 5 keys.,

c. Select TIME/DIV Mode.

d. Connect a frequency counter (Ballan-
tine Model 5500B-Option 35 or equivalent) to the
61271A OUTPUT BNC, Terminate the connection in a
50 {) 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-R14 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 §/ (decrement) touch key.

b. Observe the reading displayed in the
6127A AMPLITUDE/DIV and DIVISIONS windows.

c. If necessary, adjust A18-R8 until +11
is displayed in the window. (See example.)

Example:
I 11 I I a0 I
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 A18-R6 until -11
is indicated in the windows. (See example.)

Example:

L_-u |

AMPLITUDE/DIV

Loo |

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 displayed by the fre-
quency counter. It should indicate 111 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 9,9%. The HI annunciator will illu-
minate.

i. Observe the reading displayed by the fre-
quency counter. It should indicate 91 ms.



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

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

b. Connect the sampling oscilloscope to
the 61271A OUTPUT BNC.,

c. Push the 6127A POWER switch in to the
en position.

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

e. Press the STANDBY/OPERATE touch key,

f. Referring to figure 3-21, adjust A4l-
R4 for a flat top. Adjust A41-R18 for squaring of
the corner. Adjust A41-C5 for minimum overshoot,
See figure 5-12 for location of adjustments.

5-50. TROUBLESHOOTING

A41-RI8

5-51. The troubleshooting precedures should be
performed enly when the Model 6127A cannot be cal-
ibrated using the procedures of paragraph 5-27
through 5-49. Proceed as followst

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 vell as the logic tables.

c, To locate faults see the troubleshooting
flowcharts beginning with figure 5-13.

Figure 5-12. Location of Adjustments, 61271A



5-52. Printed Circuit Board Repair

5-53., The calibrator uses an etched-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
vith 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 remeving 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 remoeve 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 nev
straighten and shape the leads. Insert the
compenent 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.

component, first

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 MS-180
(Ballantine P/N 80-10004-01), low air pressure (5

to 20 PSIG), and a humidity seal spray, such as

Humiseal, Columbia Technical Corp., Type 1B15
(Ballantine P/N 80-10005-0A), to seal the board
and protect it against humidity, To avoid

- leakage, which may affect performance if the in-

strument is exposed to high humidity, do not touch
the cleaned board or handle the components exces-
sively,
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PERFORMANCE ASSURANCE CHECKS
TEST RECORD
BALLANTINE MODEL 6127A

Serial No. Date

Options Installed Performed By

NOTE: All tests performed at reference conditions of 22°C X 2°C aftgr varmup 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 Volts
b. No error indications (V)
c. All panel numerics and indicators light (V)
d. Prompt lines appear (V)

At lov mains voltage (Table 5-1)

e. Initiate self test by double CLEAR (V)
f. No error indications - (v)
g. All panel numerics and indicators light (V)
h. Prompt lines appear (V)
At high mains voltage (Table 5-1) |
i. No error indications (V)
Jjo All panel numerics and indicators light (v)
k. Prcempt lines appear , (v)

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) Hz

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

At high mains voltage (Table 5-1)
c. 10 MHz (limit: 9,999,825 to 10,000,175 Hz) (V)
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3. TIME/DIV OUTPUT CHECK (Paragraph 5-7)

500 ps

1lns

——

2 ns

5ns ___
10 ns
20 ns
50 ns
100 ns
200 ns

500 ns

*( /)
(/)
*(v/)
(V)
(V)
(V)
(V)
(V)
(V)
(v)

Check for 1 marker per graticlue lire

lus (/)
2us ____ (V)
Sus (/)
Wus ____ (V)
200 ____ (/)
50us _____ (/)
100us ___ (V)
20us ____ (V)
500us ____ (/)

* Optional - Test with Sampling Oscilloscope

4, TRIGGER OUTPUT CHEVCK (Paragraph 5-8)

X1

(V)

<10

(V)

=< 100

(V)

5. TIME DEVIATION CHECK (Paragraph 5-9)
a, 100,000 Hz (+ 50 Hz)

b, A 11.11 us (limit:

c. LO annunciator is 1lit

d. ¥V

9.11 us (limit:

e, HI annunciator is lit

10.05 to 11.17 us)

9.05 to 9.17 us)

1ms (V) l1sec ____ (V)

2ms ____ (V) 2Sec ____ (V)

Sms (V) SSec _____ (V)

0ms _____ (V)

20ms ____ (V)

soms ____ (/)

100ms ____ (V)

200ms ____ (V)

sa0ms ____ (V)

(V)

(Hz)
)
(V)
(v)
(V)
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6. VOLTS/DIV OUTPUT (HIGH Z) CHECK (Paragraph 5-10)

STANDBY mode DC offset voltage uVv
6127A (High Z) DIFFERENTIAL]VOLTMETER
VOLT/DIV DIVS ERROR LIMITS VOLTAGE READING
20 v | 1w +500 mv 200 V
50 V 3 + 375 mv 150 v
10V 10 + 250 mvV 100 V
5V 10 + 125 mV 50V
2V 10 + 50 mv 20V
1V 10 + 25 mv 0V
1V 8 + 20 mV 8V
1V 6 + 15 mv 6V
1V 5 + 12.5 mV 5V
1V 4 + 10 mV 4 v
1V 3 + 7.5 mV 3V
1V 2 + 5 mv 2V
1V 1 * 25 mV 1 VU*
500 mV 10 * 12.5 v 5V
200 mV 10 £ 5 mv 2V
100 mV 10 * 25 mv 1 v*
50 mV 10 X 1.25mV 5 V¥
20 mV 10 + 500 uV, W2 V¥
10 mV 10 + 250 uwV 1 U
7. VOLT/DIV OUTPUT (508) CHECK (Paragraph 5-11)
Terminate the 61271A with 50 ohms (* 0.1%
STANDBY mode DC offset voltage uV
6127A (5082 ) DIFFERENTIAL VOLTMETER
VOLT/DIV DIVS ERROR LIMITS VOLTAGE ERROR READING
1V 5 +17.5 mv 5V
500 mV 10 +17.5 mV 5V
200 mV 10 + 70 mV 2V
100 mV 10 + 3.5 mv 1 VU=
50 mV 10 + 1.75 mV S5 V¥
20 mV 10 *700 v 2 U*
10 mV 10 1350 uV .1 U*

* Requires DC offset voltage correction
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8. VOLTS DEVIATION CHECK (Paragraph 5-12)
a. & L0 annunciator lights
b, + 109.9 Volts * 500 mV
c. V HI annuciator lights

d. + 90 % 500 mV

9. LOW DISTORTION PULSE OUTPUT (HIGH Z) CHECK (Paragraph 5-13)
a. 8 divisions amplitude

b. Rise time ( < 100 ns)

10. LOW DISTORTION PULSE OUTPUT (50§2) CHECK (Paragraph 5-14)

‘a. 8 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. A\ HI increase to 5.5 divs
e. V' L0 decrease to 4.5 divs

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

Use 1 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

(V)
(V)
(V)
(V)

(V)

ns

(V)

ns

(V)

ps
(V)
(V)

(V)

(V)
(V)
(V)
(V)

ohms
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15. OPTION CHECK (if installed)

‘a. Option

b, Option

16. MECHANICAL CHECKS

a, 6l127A
b. 61271A Fast Rise Pulse Head

c. 61272A Amplitude Comparator Head

(V)
(V)

(V)
(V)
(V)

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
AMPLITUDE/DIV

v

Enter
Divs 1

=

Enter

TIME/FREQ DC

'

Select OPERATE

+20 Vdc
present at 61271A
OUTPUT BNC

Sheet 3

Is
voltage a
multiple of
20 Vdc
?

YES

Replace A4
Assembly

+ 20 vdc
present at

1271A OUTP

BNC
2

Is
voltage
0 vde
2

YES

Measure voltage at
A2-TPB(Vs). U
A2-~TP2 as low
reference

+20 vde
present

?

YES

Measure voltage

at A2-TP1

€

h 4

Measure voltage
at A3P1-P.

+ 20Vdc
present
?

=+ 250 Vdc

present

Check power
transformer and
rectifier bridge

?

Replace A2
Assembly

Measure voltage
at A2-TP6.

+ 20 Vdc Replace A3
present Assembly.
?
Measure voltage NO Replace A3
at A3P1-7. Assembly.

Measure voltage
at A7P1-A,

Replace A31
Assembly

YES

_Replace A7
Assembly,

Figure 5-13. (Sheet 1)
Model 6127A VOLTS/DIV
TROUBLESHOOTING FLOW-
CHART



Flgure 5-13. (Sheet 2)
Model 6127A VOLTS/DIV
TROUBLESHOOTING FLOW-
CHART
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+ 20 Vdec
present
?

Measure voltage
at A6P1-6

+ 20 Vdc
present

?

Measure voltage
at A5P1-D

Replace A7
Assembly

Remove A5
Assembly

Refer to table 4-3
check relays
A26 -K5, K10, K11

+20Vdc

present at
output side of
A26-L5

l YES

Check associated
A26 Assembly
components

Check relays
A27-K1, K9

+ 20 Vdc Replace A6

present Assembly

Replace A5
Assembly

4+ 20 Vdc

present

Replace A5-R7

?

+20 vVdc
present at

J100 coax output
?

Replace A31
Assembly

Replace Head
Assembly (61271A)




v w

Enter 2

DIVISIONS

40 Vdc
present at
61271A OUTPUT BN
?

Enter 3
DIVISIONS

-+ 60 vdc
present at

Enter 10
DIVISIONS

+ 200 Vdc

Replace A4
Assembly

Output
present now
?

Continue with
tests

Replace A31

Assembly ‘—'

present at

51271A OUTPUT

BNC
?

Select 10
AMPLITUDE/DIV

’

Enter 1
DIVISIONS

4 10 Vdc
present at 61271A
OUTPUT BNC
?

YES

Select 5 thru 1
AMPLITUDE/DIV

+ 5,2,1Vde
present at 61271A
OUTPUT BNC

Select ,5V thru 50mV
AMPLITUDE/DIV

NO

Replace A6
Assembly

Output
present now
?

Continue with
tests

Replace A31
Assembly ‘ i

+.5 vdc
to 50mV dc
present at 61271A

Replace A5
Assembly

Select 20mV
AMPLITUDE/DIV

?

+20mVdc
present at 61271A
OUTPUT BNC

Output
present now
?

Replace A31
Assembly

Measure voltage
at A6P1-D

Continue with
tests

Select 1V
AMPLITUDE/DIV

Select

50 Q
LOAD

/;0 mVdc

+

present
?

Replace A6
Assembly

Replace A7
Assembly

Figure 5-13. (Sheet 3)
Model 6127A VOLTS/DIV
TROUBLESHOOTING FLOW-
CHART
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+1 Vvdc
present at

61271A OUTPUT

BNC
2

YES

Select S5mV
AMPLITUDE/DIV

+ 5 mvdc
present at 61271A
OUTPUT BNC

YES

Select 500uV
AMPLITUDE/DIV

+500 uVdce

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

Replace A3t
Assembly

present at 61271A
OUTPUT BNC

YES

Figure 5-13. (Sheet 4)
Model 6127A VOLTS/DIV
TROUBLESHOOTING FLOW-
CHART
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Select 1Vvde
AMPLITUDE/DIV

Enter NEG

-1 Vdc
present at 61271A
OUTPUT BNC

Enter 1kHz
TIME [DIV-FREQUENCY:

1kHz square
wave- present

at 61271A OUTPUT
BNC

YES

h 4

VOLTS /DIV TESTS OK )

Replace A7
Assembly

Check signal at
A7P1-M

5V P-P, IkHz
square wave
present
?
YES

v

|
Check signal i
at AI2P1-M !

i

Replace A3
Assembly

]

10 MHz

Signal present
?

.L YES

Replace A7

NO

SEE TIME/DIV

TROUBLESHOOTING

FLOW CHART
Figure 5-19
(Sheet 1)



START

Select TIME/DIV

I

Select 1
TIME /DIV-
FREQUENCY

v

Select ns

ins
markers present
at 61271A QUTPU

Check relay
A27-K1

Select .5ns

markers present

ins
signal present
at J100 coax

output
?
NO

at 61271A OUTPUT

Replace VCO
on A27 Assembly)

Replace Head
Assembly (61271A)

Select 2ns

2ns
markers present
at 61271A OUTPUT

Check A27-U10,U12,

K4, K6, K9 and
associated
components

Select 5ns

markers present
at 61271A OUTPUT

Check A27-U9, UM,
K4 and associated
components

BNC
?

YES

Select 10ns

markers present
at 61271A OUTPUT
BNC

Check for presenc
of 10 ns signal at
A12P1-C

?
YES

Select 20ns

10ns
signal present
2

Check A27-K5, K6
and associated
components

Figure 5-14. (Sheet 1)
Model 6127A TIME/DIV
TROUBLESHOOTING FLOW-
CHART
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20ns \\

markers present
at 61271A OUTPUT

Replace Al2
Assembly

A 4

Output

present now
d

markers present
at 61271A OUTPUT

h A

Continue with
tests

| YES
]

. (S

| Select 100ns
i

Check for presence
at 100 ms signal
at Ai2P1-8

/'}
100 ns NO

markers present
at 6127IA OUTPUT,

YES

Replace A3l
Assembly

’ Replace Al2

signal present

Is this

test a result

of VOLTS/DIV mode
failure

?

YES

A

Figure 5-14. (Sheet 2)
Model 6127A TIME/DIV
TROUBLESHOOTING FLOW-
CHART
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Assembly

OQutput
present now
?

Replace A3l
Assembly

Continue with
tests
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Markers
present at 61271A
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YES

h 4

TIME/DIV TESTS OK.\
C )

h 4

Check for presenc
of signals at
Al2PI -4

]

Signal present

Replace Al2
Assembly

Replace AI3
Assembly

Signal
present now

4

Continue with
tests

Replace A3l

Assembly —




SECTION 6

PARTS LIST & CIRCUIT DIAGRAMS

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

When ordering replacement parts always give the
following information:

a) Instrument Model number
b) Serial number

q) 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 gerferally 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 1list 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% metal film resistor, Use of the
preferred component will always simplify cali-
bration and speed repairs,

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

unless re-selection is required due to replacement

or change of a related part. The schematics and
calibration procedures identify selected com-
ponents and replacement procedures,

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

The following parts coding are used:

CVC Capacitor, Variable, Ceramic

CCT  Capacitor, Ceramic, Tubular

CFP  Capacitor, Fixed, Plastic

CCD  Capacitor, Ceramic, Disc

CYF Capacitor, Mylar, Foil

CMD  CapaciTor, Mica, Dipped

CMM  Capacitor, Mica, -Molded

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

DGP  Diode, General Purpose

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

FLT Filter

ICP  Integrated Circuit

TRQ  Transistor

RFF  Resistor, Fixed, Film

RFC  Resistor, Fixed, Composition

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

SWC  Switch
LMP  Lamp

TRX Transformer

Resistors may generally be replaced by Corning
Electronics (CCW) type N-55, N-60 and C-32, Allen
Bradley carbon composition resistors type EB may
also be- used but should generally be avoided
(except for emergency replacements) in favor of
the preferred part listed in this parts list,
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Table 6-1 lists the replaceable assemblies used in the 6127A.

diagrams of these assemblies are also included in this section,

TABLE 6-1. REPLACEABLE ASSEMBLIES

ASSEMBLY BALLANTINE P/N DESCRIPTION
A2 89104991A Programmable Power Supply - Volts
A3 89105001A Powver Supply Control - Volts
A4 89105011A Multiplier Select - Volts
AS 89105021A 10 uV to .5 mV Select™ - Volts
A6 89105031A 1 mV to 20 V Select - Volts
A7 89105241A Output Mode Select - Volts
All 89110511A 10 MHz Osc & AFC - Time
Al2 89110521A Marker Amplifier - Time
Al3 89111781A Time/DIV Select
Al8 89105261A Time/Div Deviation Control
A22 89110841A Display Driver/IEEE Interface
A23 89110871A Numeric, Front Panel Display
A25 8911210-1A Front Panel Keyboard
A26 89110691A Interconnect Board - Volts
A27 89110701A - Interconnect Board - Time
A30 89110851A CPU Control Logic
A3l 89110831A Signal Control Decoder
A4l 89110711A Fast Rise Assembly
A43 89111631A Amplitude Comparator Assembly
All7 89111741A A/D Converter
A127 89110681A Lov Distortion Pulse Generator

The parts lists and circuit




PARTS LIST, A2 V/DIV PROGRAMMABLE POWER SUPPLY (89-10499-1A) A3PI-9 A7PI-S A3P|-14 A3PI-5
3 | 6 )
SCHEM | BALLANTINE MFR ™ N ™
REE PART NO. DESCRIPTION CODE MFR PART NUMBER ) &
Caw,al 07=104p1=nt | CErR A, TUF 350,0 Vel(0+¢50Y ANN31 |3072FEATOTISNSF N .
Ceua? 07=10d420=00 | CES 10UF 380,03 VeiNsSyy R0031|3072LF10nT3508F Cl CR6 R2 RG X
Couns NT7-10621=08 | CER 4,7UF 350,0 Vejn+s0y Ayn3y|3072FELTITI508F 4.7 IN4AOO6 220K
Cawatd 07=-10023=04 | CR% 470,0MF 630,0 VK 80031 |MEPCO C2BOMCG/AUTOK i 10K 5W y
Coned 07-10%62-08 | CCR 0.1 JF SOV .3 SPACE 0|AVX CERAMICS MDO1SE104ZAA 1
Civad 07=02592«04 | CCD 1,0 F 1t O0KVK4e=t AU171|4RCO TYPE CCD=102
|G 07=1004%2=0n | CFET 10 _0UF 35 0V ™ c6pRA[199010AXN03ISNAD RI
LA g DReOKO%R=nh | DEP 1NU00k 400 1A 15238 17T ST Dnds 464
CR,,2 05=0805R=y4 | 0GP 1NGV0G a0y 1A 15238777 ST Dodse 2/ +
CHewz 0S=0H05R=nA | NGP 180904 a0 14 15238 |ITT ST Node A{' ICRS =y Cc3
Co, S =0805R=NA | DEP INUOOA ann 1A 1S238|TTT ST vods *'IN4OQO6 F\4.7 30K RS
Cx.,eB 05=0805R=na | B1,P 1NaOpA nno 14 1S23R|ITT S1 Dods
CR, A NS=aQBNSR=0A | DGP IMOGYA nonn 1A 1523|177 S1 Dnhe TPI HEATSINK 825
CR,,7 05=1003%=04 | b76 I TSRA 4 20M 4 u4713|MOT ST o—
Ci, o 0e=10007=0A | 176G 1N 7584 7.5 20M _4 4713 |01 SI1 260 VAC \
CRe o 05=10010=0a | D76 1 7504 4,7 20M .4 47130t SI INPUT & —0
CR.10 08=10007=0A | D76 1n TSHA 7.5 20M 4 4713 MOT ST Q2
Ngugl 10=10016=n0a | TR 2N505A NP 1 300 7263|FCH 5 10 —
wL.2 10=10123=0A | TRR 2N4pan WI VOLTAGE NPN 3607|RCA 2Ng240 c4 2N4240
Uywel 10=10005%=0R | TRA ¥PSASYIS NPN | 25 PTpa&9? 4713|407 350 390M 150 47 :
Wy gl 10=10009=04 | TRQ MPSES19 PP | 25 PTNe0Q2 471307 1 340M 250 é30
—— 10=10009=0A | TFR MPSES19 PNP | 25 PTNa82 4713|907 § 340Mm 250 \ S
Nyulb 10=10043=0A | TRQ 283904 4PN 1 49 PTo-92| u4713|v0T 1 3004 4o 1t é R7 R9
LR 10~094873%=na | TRQ 2M3904 PYP | 40 PTN-22 4713|v0T 1 2004 &0 I\ 121 562K
Uyaeh 10=10099=0A | TRW F5N07 17RSA|SILICONMIX
Reaol 12-12264<0A | RFF 464,0 250 MW FswiX 16299 | CGW RNSBD d6UQ F R3
Reea 12=12400=00 | RFF 10,0 K 250,04 Fee 1Y% 16299 CGN RNSSD 1002 F 22M CR9
T 12=09823~0a | RFC 2,2 M 250,0MW J4= Sy 1121|A=B TYP CB e & N7
Hiagl 12=1238R=A | RFF B,28K 250,0Md Fea 17 16299| CGW RNSSD R251 F VVv R T' N75
ReuoS 12=1273U=04 | PFw 30,0 K 5,0 W F 20pPv| 75042| IRC AS=S Q3 4.7V
Reoah 12=13112=04 | RFC 220,0 K 2,0 W I 1121]2=B 220K HB TYPF &5X
Reeol 12-1220R=0A | KFF 121,0 250,0Ms Fe= 1% 16299 Cow RNSSD 1210 F TP4 MPS6515
Heooh 12=122pR=04 | RFF B825,0 250 MW Fee=yi¥ 16299 CGW RNSSD R2S0 F
Reoe? 12=12372=04 | RFF 5.62K 250 ,0m4 Fem 1Y 16299| CGW RKSSD 5621 F 8
Ro.1u | 12-12317-0a | REF 1,50k 250 MW Femtz | 16299 CGW RNSSD 1501 F A3PI-15 5&2
LA 1 | 12=12457=0a| FFF 39,2 K 250, 0MY F+e 1Y% 16299| CGW RNSSD 3922 F '
Healld 12'12276'0Ai RFF A19,0 250 MW Faam¥% 61299| CGW RYSSD 6190 F
Feolk 12=12288=04 | RFF R25,0 250 v Fe=lX 16299| cGW RNSSN B250 F R4
8.25K CR7
¥ IN758
oV
. ¢ = L
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R? R6 c5 7.5V
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e ¥ 4= f
=———— Et— N
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PARTS LIST, A3 POWER SUPPLY CONTROL - VOLTS (89~10500-1A)

6-4

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Coudl 07=10422~04 | CEA1000,0UF 25,0 V =10450% R0n31]| MEPCO ET102X025403
Cee? 07=10422=0A | CEAL1000,0uF 25,0 V =10+50% 80031| MEPCO ET102x025A03
Covd? 07-10373-04 | CCD  10,0NF 25,0 VK =20+4R02| S6289| SPRAGUE HYeS20
Cowol 07=10420=0A | CEA {0UF 350,0 Ve10450% R0031|3072LF100T350SF
Ceed? 07=10214=9A | CCD 47, NF 25, VM S67R9| SPR C069R250J473M OR EQUV
Co. M 07=10223=0A | CYF 100, NF 250, VK 73445| AMPRFX C280AE/A100K
co 07=20094=0A | CCD JUF 25 .0 V. +e20Y% 91418 Y2S=1
Cio v7=20094-04 | CCD «1UF 25,0 V  +e20% 91418]| M25=1
C1t 07=20094=0A | CCD JAUF 25,0 V. 3a20y 91418 M25=1
€, .1 0S=0R0S58=0A | DGP 1N4OO6 0noo 1A 1523R] 177
c2,,? 06=08058=04 | DGP INUOO® 400 14 15238177
Ce.3 05=10025=04 | NGP N 281 152381 ITT
Cr,,u 0S=10049«0A | DGP JN41an 1295|711
CR, .5 0S=10040=04 | DZG IN R23A 4713|MOT
CR,.6 05=10025=0A | DGP IN 281 15238 17T
Jeosl 10=10013=0A | TRO 2N2643 NPN 2 40 MbS54n07 4713]M0T
Hyee 10=10043=04A | TRQ 2nN3904 VPN | 40 PT0.92| w713|MOT
H,,.3 10=10015=0A | TRQ 2N3739 NPN 1 300 MT0abb aT13|MOT
Wea,l 10«10016=04 | TRQ 2NSQSR  NPN § 300 7>63|FCH
Coedl 10-10016-0A | TRQ 2NS0S8 VPN § 300 7263 FCH
Reed! 12=12284=04 | RFF 750,0 250 MW Fee1Y 16299 CGW RNS5S50D 7500 F
Rees? U9=10094=0A | RVF 500,0 S00,0MW KVERT uT | 73¢38|HELIPOT 72X 500
Reood 12=12342=0b | RFF 2,74K 250,0MW Fée 1% 16299 CGN RNSSD 2741 F
Reoed 12=12408=0A | RFF 12,1 K 250 ,0MF Fea 1% 16299 CGW RNS5D 1212 F
Reeot 12=12264=04 | RFF 464d,0 250 MK FeelY 16299 |CGW RNSSD 4640 F
Reed? 12-12300=0A | RFF 1,0 K 250 MW Fiay% 16299 |CGW RNSSD 1001 F
R,eo8 12=12457<0A | RFF 39,2 K 250,0MW F4e 1% 16299|CGW RNSSD 3922 F
Reea® 09=-09956=0A | RVF 50,0 K 750,0MW ' 32997|BOU TYP 3069P
R..10 12=12233=-0A | RFF 221,0 250 My Femly 16299 |CGW RNSSD 2210 F
RO 12=12233=0A | RFF 221,0 250 MW Femly 16299 |CGW RNSSD 2210 F
R,.12 12=12630=0A |[RFP 3,0 K 200,0MN ¢=_02% 50423| BLT
Reol5 12-123¢0=0A [RFF 1,0 K 250 MW Fé=1¥ 16299 |CGY RNSSD 1001 F
e ool 24=10286=0A | ICP 12V 100MA REG, T(0=92 7263 |FAIRCHILD UATBL12 Tne=9%2
Useo? 2U=1030°=0A | ICP =12V 100MA REG S% TO=Q? 4T713|¥0T MC79L12ACP O/E
Ueeo3 24=10301=0A | JCP SV 100MA REG TN-9P 4713|M0T MC78LOSACP 0O/E
V/DIV POWER SUPPLY CONTROL RIO . 89-10500-1A
SQUARE WAVE —_— 4 RI2
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TP3 . 4 1.5K NOTES:
N g I. ALL CAPACITANCE VALUES ARE IN MICROFARADS
e J AND ALL RESISTANCE VALUES ARE IN OHMS,
1 L UNLESS NOTED OTHERWISE.
A3PI=I] A3PI-3 2.— DENOTES CONTACT OF A2PI.
ATPI-7

Figure 6-1. V/DIV PROGRAMMABLE POWER SUPPLY (A2)

6-3






N
e —A2PI-T——~| ( 26 H! LINE ) r— 30
co lc&oo 534K
™ | :
2 +] Ql - 2 g
17 VAC N I 2 | 2nd8as |, — — 1o P on ASPI-R
A2PI-9 5<&8—jour N[ s/t )z 39.2K RO ‘LIE;NS%Z’:A 0.1
o +] c2 —_——— oy ' SRIS
. CRI  “T~1000 u3 = 3 §'§ RIO RII CAL ADJ CIK
IN4OO6 78L05 22| 22| B sy KEFMA
Un outP Qz & 1 & ! _Se6 A4PI-4
CR2 U2 79LI2 CoM \ha, / 2N3904
INAOO6 2 5B
L e it D O O S _3 é’ 2 IN COM I CR4 CIII Rs /
* 7%'0 e ouT CIO Najas | 12.1K
- 3 .
Arpiop I = ¥ [ £ 514 A2PI-6
?
27 3o A2PI-3
c3 "'_:04 ei Q3
0l T 21117631‘ I R—
c7
IN28I 047
(-
: 14 ? ' I
L RG
464
A2PI-5 15 -4 Wi .
Bk
- 2N5058< SQUARE WAVE DRIVE P e AT
@SQUARE WAVE 2N5058 d LO 5 J A7PI1-2
isoljo LEVEL 4 A4PI-B

NOTES:

. 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 R9 CALIBRATION RANGE DURING TEST.

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

FRONT PANEL
CURRENT LOOP

Figure 6-2. POWER SUPPLY CONTROL - VOLTS (A3)
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PARTS LIST, A4 VOLTS/DIV MULTIPLIER SELECTOR (89-10501-1A)

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Coeol 07«10562=0A | CCR 0,1 UF Sov .3 SPaCE 04222 AvX CERAMICS MDo1SE1nuZAA
Cove? 07=-10562=-0A | CCR 0.1 UF 50V .3 SPACE 042221 AVX CFRAMICS MNDN1SFE104ZAA
Cavad 07=10562-0A | CCR N,1 UF 50V .3 SPACF 04222 AVX CERAMICS MND01SE104ZAA
Cevat 07-10562-0A | CCR 0.1 UF S0V .3 SPACE 04222] AVX CERAMICS MDOISE104ZAA
o 07=10562=0A | CCR 0,1 UF Sov .3 SPACE 04222] AvX CERAMICS MDni1SE10UZAA
Coveb 07-10562=0A | CCR 0,1 UF S0V .3 SPACE 04222] AvX CERAMICS MDQ15E104ZAA
Ceeo? 07=10562=0A | CCR 0.1 UF 50V .3 SPACF 04222| AVX CERAMICS MDOISEIQUZAA
C...8 07=-10184=0A | CET 100,0UF 10,0 VM DIP TAN| S6289] SPRAGUE 196D107x0010=-LA%
Ceias? 07=10223=0A | CYF 10n. NF 250, VK 73445] AMPREX C280AE/A1nnX
CR, .1 05-07920-0A | DGP 1N414R 75>63] FCH
CR,.2 05=07920=0A | OGP IN414R T263]| FCH
CRrR,,3 05=-07920=-0A | DGP 1NU148 7263] FCH
CR, .0 05=07920=0A | DGP .1N41 48 7263 FCH
CR, .S 05=07920=04 | OGP 1N4148 7263] FCH
Cr,,6 05=07920=0A | DGP 1N414R " T263] FCH
CR,.7 05«07920=0A | OGP {NU4148 7>63%] FCH
Keool 14-10015=1A | RLY REED FORM A 6V 300 OHw 50423| BLI
Keeo? 14=1001S=1A | RLY REED FORM A 6V 300 (OH4 50423| BLI
Keool 14=1001S=1A | RLY REED FORM A &V 300 OHM 50423| BLI
Koo 14«10015=-1A | RLY REED FNRM A AV 300 OHY 50423 BLI
KeooD 14=1001S=1A | RLY REED FORYM A 6V 300 0OHw 50423| BLI
Keoob 14-1001S=-1A | RLY REED FORYM A gV 300 0OHu 50423| BLI
Keaol 14=-1001S~1A | RLY REED FORM A &V 300 OHYM 50423| BLI
Rov.l 12.12632"0“ QFP 10-0 K POO.OMW + - nO?Z 50423 BLI
Reeo? 12=12632=0A | RFP 10,0 X 200,0MN += _L02% 50423 BLI
Reeeld 12=12632=0A | RFP 10,0 X 200,0MN += ,02% 50423| BLI
Reead 12=12632-00 | RFP 10,0 K 200,0My += ,02% 50423| BLI
Rewed 12«12632=0A | RFP 10,0 K 200,0MW += ,02% 50423| BLI
R,..6 12=12632=0A | RFP 10,0 K 200,0MW += ,02% 50423| BLI
Reeol 12=12633=0A | RFP 20,0K 200,0MW +=,02% 50423]| BLI
R,.e8 12=12633=0A | RFP 20,0K 200,0Mn +=,02% 50423| BLI
Reoa 12=12604=0A | RFF 1,10M S00 MdA Featy 16299 CGw RN6OD 1104 F
UseWl 24«10306=0A | ICP 74156 DFMULTIPLEXER 1295] T,1 SNT74{SeN OR FaUAL
V/ DIV MULTIPLIER SELECTOR 89-10501-IA
Ki RI K4
wfme=  CRI =t CR4
mm Cl R2 mm C4
R4
$—— CR2 @ st CR5
mm C2 o mm C5
& @ o ’“”
Re e
| - 3 o K?
3 7 <&
Ul I
R8
CR7 |
[
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2.8,14|4]| |16 NOTES.:
= x5 I. ALL CAPACITANCE VALUES ARE IN
Lk s MICROFARADS AND ALL RESISTANCE
6125C VALUES ARE IN OHMS, UNLESS
Mutf gSPL NOTED OTHERWISE.
g <6 2. ALL RELAYS SHOWN IN POSITION
g ¢+ WHEN COIL IS NOT ENERGIZED.
h 3. — DENOTES CONTACT OF A4PI.
4. % DENOTES FACTORY SELECTED VALUE.
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100 e9)}¢ 4 L
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Figure 6-3. VOLTS/DIV MULTIPLIER SELECTOR (A%)
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PARTS LIST, A5 V/DIV 10uV - 0.5mV DIVIDER (89-10502-1A)

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Cessud 07=10184=0A | CET 100,0UF 10,0 VM DIP TAN| S6289|SPRAGUE 196D107X0010=LA3
Cosu? 07=10562=0A | CCR 0.1 UF SOV .3 SPACF ‘ 0| AVX CERAMICS MDOISEL104ZAA
Coeold 07«10562=0A | CCR 0,1 UF 50V .3 SPACE 0| AVX CERAMICS MDOI1SE1047ZAA
Conoll 07=10562=0A | CCR 0.1 UF S0V .3 SPACE ol AVX CERAMICS MDO{ISE104ZAA
Cees5 07-10562=0A | CCR 0,1 UF 50V .3 SPACE 0| AVX CERAMICS MDOISE104ZAA
Consh 07=10562=0A | CCR. 0.1 UF S50V .3 SPACE 0| AVX CERAMICS MDO1SE104ZAA
Cunal 07=-10562=0A | CCR 0.1 UF S50V .3 SPACE 0| Avx CERAMICS MDO1SE{04ZAA
CR,, 1 05-07920=0A | DGP {N414R 7263| FCH
CR,,? 05=07920=0A | DGP 1N4148 7263|FCH
CR,,3 05=07920=~0A | DGP 1N4jus 726%3|FCH
CR, . 4 05=07920=0A | DGP 1N&j4R 7263|FCH
CR..S 05=07920=0A | DGP §N4148 7263|FCH
CR,,.6 05=07920=0A | DGP 1N414A 7263| FCH
Kowal 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Keoo? 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Keoo3 14«10015=3A | RLY REED FORM A AV 300 OHM™ 50423|BLI
Keoeol 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423|BLI
Kessd 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Keeob 14«10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Rewuld 12=12646=0A | RF 5,05 200,0MA += ,1% 50423| BLI
Rovs?2 12=12646=0A | RF 5,05 200,0YN 4= 1% 50423| BLI
Reaol 12=12645=0A | RFP 15,0 200.0MN +_ 1% 50423| BLI
Resod 12=12644=0A | RFP 25,0 200,0MW += ,02% 50423| BLI
Ressh 12=12643=0A | RFP 50,0 200,0MN 4= ,02% 50423| BLI
Reaob 12=12642=0A | RFP 150,0 200,0MW +=,02% 50423| BLI
Reoo? 12=12233=0A | RFF 221,0 250 MW Feef 16299| CGW RNSSD 2210 F
Rese8 12=12268=0A | RFF S511,0 250 MW F4afX 16299| CGW RNSS0 5110 F
Reus9 12«12268«0A | RFF 511,0 250 MW FyelX 16299 CGW RNS550 5110 F
Uasol 24=10306=0A | ICP 74156 DEMULTIPLEXER 1295/ 7,1 SN74156N OR EQUAL
V/DIV 10 uV TO 0.5 mVv DIVIDER 89-10502-1A
KI & RI & K4
wfp—  CRI R2 R2 e CR4
mm C2 mm CS5
K2 R3 KS
4—— CR2 i ——f CRS
mm C3 == C6
& K3 R5 K6
R6
== CR3 =———f= CR6
== C4 = C7
R7 = +
Ul S Cl




NOTES: c2-C7,0.l

I. % DENOTES FACTORY SELECTED vALUE. CRI-CR7,IN4148 T
2. — DENOTES CONTACT OF AS5PI. . Y
3. ALL CAPACITANCE VALUES ARE IN ':l \» o
MICROFARADS AND ALL RESISTANCE I—e¢ c2
VALUES ARE IN OHMS, UNLESS NOTED 20uv
OTHERWISE, —p—¢ CRI J
4. ALL RELAYS SHOWN IN POSITION B PE— -
WHEN COIL 1S NOT ENERGIZED, i ARkt ==y K2
A7PI-12 P& g STROBEA& B || c3
AlIPI-1 < 74156 - S0 uv s50mv
AP el s d
A6PI-P ~ 'NRBZYI 10 :1:-::.:::-:.::::::—_-:%’ K3
I
A6PI-14 % B | 2Yel— c4
N IC 1YO
AlIPI-10 - I 6 Jdmv :
= = ::é : m 1V
A6PI-S s¢ E SEL INPA 13
AlIPI-J ~ ND VCC
8 16
2mv , 2V
g R6
2 150.0
Smvyv , .5V 4
K6
c7
Cl )|
100 ¢ CR6 —o L
.-)}-a+ ot
b R7
l;"‘ 3221
+5 v Y N 2
A 4 1 \Jf ¥ v
1.2, 3 15 A D F
A6P|-6 VOLTS OUTPUT A6PI-F
CONNECTOR

Figure 6-~4. V/DIV 10uV - 0.5mV DIVIDER (A5) 6-9



PARTS LIST, A6 V/DIV 1mV - 20mV DIVIDER (89-10503-1A)

6-10

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Aveob 53=10097=1G | SHD 6125B ATTEN SHIELD S0423| BLI
Cosal 07=10184=0A | CET 100,0UF 10,0 VM DIP TAN| 56789| SPRAGUE 196D107X0010=LA3
Ceea? 07=10562=0A | CCR 0.1 UF S0V .3 SPACE 04222| AVX CERAMICS MDp{SE{0U4ZAA
Caaed 07«10562=0A | CCR 0.1 UF S50V .3 SPACE 04222| AVX CERAMICS MDOISEL10UZAA
Couod 07=-10562=0A | CCR 0,1 UF Sov ,3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA
Ceeal 07=10562=0A | CCR 0,1 UF 50V .3 SPACF 04222| AVX CERAMICS MDO1SE104ZAA
Cevahb 07=10562=0A | CCR 0.1 UF S50V .3 SPACE 04222| AVX CERAMICS MDOISE104ZAA
Cawal 07=10562=0A | CCR 0.1 UF 50V .3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA
Cloa o8 07«10562=0A | CCR 0,1 UF spv .3 SPACE 04222] AVX CERAMICS MDQO15E104ZAA
CR.ot 05=07920=0A | DGP 1N4148 75 (OM 7263 FCH SI D035
CR, .2 05=07920=0A | DGP IN4148 75 {QM 7263| FCH 81 D035
CRs o3 05=07920=0A | DGP INU14R T5 10M 7263 FCH s8I D035
CR,,4 05=07920=0A | DGP 1N4148 75 10M 7263 FCH S1 D035
CR,,S 05=07920=0A | DGP {N4JUR 75 gQM 7263 FCH SI D035
CR,,b 05=07920=0A | DGP 1NU4j4B 75 oM™ 7263| FCH 81 D035
CRyul 05=07920=0A | DGP IN4148 75 (oM T7263| FCH 8T D035
Keool 14=10015=1A4 | RLY REED FORM A 6V 300 OHM 50423| BLI
Keeol 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Keoeol 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Kaoolh 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
KesaD 14=10015=1A | RLY REED FORM A 6V 300 OHM - 50423| BLI
Keoob 14=10016=1A | RLY REED FORM C 6V 175 OHwm 50423| BLI
K oswl 14=10015=1A | RLY REED FORM A 6V 300 OHM 50423| BLI
Hesvel 10=10043«0A | TRA 2N3904 NPN | 40 PT0=92 4713 MOT 1 300M 40
gyl 10=10080=0A | TRQ 2N4403 PNP 4713 MOTOROLA
0,003 10=10043=0A | TRQ 2N3904 NPN § 40 PT0e92 4713/ MOT 1 300M 4o
Rueol 12=12364=0A | RFF 4,64K 250,0MN F4e 1% 16299| CGN RNSSD 4641 F
Reoo? 12=12350=0A | RFF 3.32K 250,0MN Fee 1% 16299| CGW RNSSD 3321 F
Revwel 12=12641=0A | RFP 250,0 200,0MK +=,02% 50423| BLI
Resod 12=12640=0A | RFP 500,0 200,0MN +=,02% 50423| BLI
ReosS 12=12639=0A | RFP {,5 K 1,0 W +=,02% 50423| BLI
Reseb 12=12638=0A | RFP 2,5 K 1,0 W +=,02% 50423| BLI
Reao? 12=12638=0A | RFP 2,5 K 1,0 W +=,02% 50423]| BLI
Reool 12=12638=0A | RFP 2,5 K 1,0 A +=2,02% 50423] BLI
Reeo? 12=12300=0A | RFF 1,0 K 250 MW Femiy 16299 CGWN RNSSD 1001 F
Useol 24=10306=0A | ICP 74156 DEMULTIPLEXER 1295 T.I SN74156N OR EQUAL
V/DIV ImV TO 20 mV DIVIDER 89-10503-1A
K4
R3
K1
r CRI CR4 sk =it CRS5
c2 R4 C5 mm mm C6
& N i
e RS
=— _+ —+ CR6
m= Cc3 o Re CR7., wem - C7
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EEE—
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CRI-CR7,IN4I48 'v__1mv e Sy aepir
NOTES:
. ALL CAPACITANCE VALUES ARE IN MICROFARADS IT__.,J========%’ Kl R4
AND ALL RESISTANCE VALUES ARE IN OHMS A $500.0
UNLESS NOTED OTHERWISE. S
2. ALL RELAYS SHOWN IN POSITION »—4 CRI 1
WHEN COIL IS NOT ENERIZED. Lo
3. — DENOTES CONTACT OF AGPI. $ 1.500K
Ul SV  Smv
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14 IC 2Y0
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Figure 6-5. V/DIV 1mV - 20mV DIVIDER (Aé6)
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PARTS LIST, A7 V/DIV OUTPUT MODE SELECTOR (89-10524-1A)

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
[P 07=10025=0A [CCD  2,2NF 1,0KV pC 84171 |[ELMENCO LORCAP TYPECCD222
C.ve? 07-10184=0A |CET 100,0UF 10,0 VM DIP TAN | 56289 |SPRAGUE 196D107X0010=LA3
o BT 07=10562«0A |CCR 0,1 UF Saov .3 SPACE 0|avx CERAMICS MDp1SE104ZAA
Casol 07=10184=0A |CET 100,0UF 10,0 VM DIP TAN | S62B9 |SPRAGUE 196D107X0010=LA3
Cov,? 07=10037=0A |CCD 4,7NF 1,0 Kv pC 84471 |ELMENCD TYPE CCp472 3
Could 07=10562=0A |CCR 0,1 UF 50y .3 SPACE o|AvVX CERAMICS MDO1SE104ZAA
C..12 07=10184=0A |CET 100,0UF 10,0 VM DIP TAN | 56289 |SPRAGUE 196D107X0010=LA3
CReo2 05=07920=0A |NGP IN4{48 75 {oM 7263 |FCH ST D035
CReee3 |05=07920~0A |DGP gN4148 75 10M 7263 |FCH SI D035
CR,.S 05=07920=0A |[DGP 1N4148 75 10M 7263 |FCH SI D035
CR,,.® 05=07920=0A |DGP ING148 75 10M 7263 |FCH SI D035
Keoa2 14=10034=0A |RLY 2A2B sV COIL 50423 BLI
Keooll {4=10034=0A |RLY 2A2B SV COTL 50423 BLI
Renel 10=10043=0A |TRQ 2N3904 NPN | 40 PT0=92 | 4713|MOV 1 300M &40
Oeoe? 10-10043=0A |TRA 2N3904 NPN 1 40 PTO0=92 | 4713[MOT 1 300M 40
Ueaod 10=10001=0A |TR@ 2N2369 NPN | 15 MTO=18 4713 |MOT 1,2 500M 20
Deoosd 10-09485=0A |TRQ MPS6521 NPN 1 25 PTU=92 4713 |MOT 1 390M 100
Boveb 10=10080=0A |TRQ 2N4403 PNP 4713 [MOTOROLA
[ R { 10=09473=0A |[TRQ 2N3906 PNP § 40 PT0=92 4713 |M0T | 200M &0
eeeB 10=10043=0A |TRQ 2N3904 NPN { 40 PTO0=92 | 4713|MOT 1 300M 40
- 10=10154=0A |TRQ 2N4401 NPN { 40V S T092 4713 [MOT
Riwsd 12=12300=0A |RFF 1,0 K 250 MW Femi¥ 16299 [CGH RNSSD 1001 F
Reas? 12-12280=0A |RFF 681,0 250 MW F4=1% 16299 |CGN RNSSD 6810 F
Resoe3 12=12236=0A |RFF 237,0 250 MW Femil- 16299 |CGW RNSSD 2370 F
Reos 12=12300=0A [RFF 1.0 K 250 MW F¢=1X 16299 |CGW RNS5D 1001 F
R...5 12-12300-1A |RFF 1.0K 250 MW F+=1% 50423 |BLI
Reaob 12=12412=0A |[RFF 13,3 K 250,0MW Fy= 1% 16299 |CGW RNSSD 1332 F
eenl 12=12444=0A |RFF 28,7 K 250 ,0MN Fé= 1% 16299 |CGW RNSSD 2872 F
esed 12=12476=0A |RFF 61,9 K 250,0MH Fé= 1% 16299 |[CGW RNSSD 6192 F
0eee? 12=12376=0A |RFF  6,19K 250,0MW Fe= 1Y 16299 |CGW RNSSD 6191 F
ReolD 12=12248=0A |RFF 316,0 250 MW Fé=1% 16299 |cCGN RNSSD 3160 F
Reutl 12=12428=0A |RFF 19,6 K 250,0MW F¢e 1% 16299 [CGW RN55D 1962 F
Reet2 12=08044=0A |RFC 22,0 M 250,0MW J¢= SX 1121 |A=B TYP CB
Reeld 12=12350=0A [RFF  3,32K 250,0MW Fe= 1% 16299 |[CGW RNSSD 3321 f
Reold 12=08029=0A |RFC 1,0 M 250,0MW J+= 5% 1121 (A=B TYP CB
Resl5 12012228=0A |RFF 196,0 250 MW F¢=1X. 16299 |CGW RNSSD 1960 F
R.al06 12=12342=0A |RFF 2,74K 250,0MN F4mw 1% 16299 |CGN RNSSD 2741 F
Reel? 12=12350=0A [RFF  3,32K 250,0MW F+e 1% 16299 |CGW RN55D 3321 F
Roel8 12=12350=0A |RFF  3,32K 250,0MH F4w 1Y% 16299 [CGW RNSSD 3321 F
R,.19 12=12300=0A |RFF 1,0 K 250 MW Fe=q¥% 16299 |CGW RNSSD 1001 F
Reoe20 09=10181=0A |[RVF 500,0 K 500,0MW K 20TURN | 80294 [BOURNS 3069P
R..21 12=12939=0A |RFF 4,0 M 500,0MWN F1XSOPPM | 80031 |[MEPCO MF6C=C=4,0M=F
R,.22 12=12635=0A |[RFP 100,0 K 200,0MW +_,25% 50423 |BLE
R,e23 12=12200=0A |RFF 100,0 250,0MW Fe= 1% 16299 |CGW RNSS5D 1000 F
Ree25 09=10094=0A |RVF 500,0 500,0MW KVERT MT | 73138 |HELIPOT 72XW# 500
Rqe26 12=12228=0A |RFF 196,0 250 MW FeelX 16299 |CGW RNSSD 1960 F
Ry <27 27-01154-0A |THR 100 K+=10% 83186 |[VTE TYPE 21E26
Usool 2U=10060=0A |ICP TIMEBASE DIVIDER 50088 [MOSTEK MK 5009P
Uyeo? 24=10183=0A |ICP L111 OPT, INSULATOR 1295 |T.I TIL11Y
Useo3d 24=09420=0A |ICP UAT41C FAIRCHILD ' 7263 [#USB7741393
v 24«10183=0A |ICP L111 OPT, INSULATOR 1295 |7,I TIL11d
UesaS 24=10181=0A |ICP 74LS02 QUAD 2 IN NOR 1295 |T,1,SN74LS02
Usss 24=10179=0A [ICP 741810 TRI.3 IN NAND 1295 (T, I1.SNT4810-
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NOTES:

I. —@— DENOTES A SOLDER CONNECTION.

2. % DENOTES FACTORY SELECTED VALUE.

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

4. —) DENOTES CONTACT OF A7PI.
5. ALL RELAYS SHOWN IN POSITION WHEN COIL IS NOT
ENERGIZED. : e :
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Figure 6-6. V/DIV OUTPUT MODE SELECTOR (A7)
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PARTS LIST, A11 10MHz OSC & AFC (89-11051-1A)

PARTS LIST, A11 10MHz OSC & AFC (89-11051-1A) - Cont'd

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

Consul 07=10120=0A] CCD 22,0NF 25,0 VM 71590| CENTRLB UK25223 OR EQUIV

Civs? 07=10053=0A| CET 10,0UF 35,0v M 56289| 199D106X0035DAR

Csas 07=10053=0A] CET 10,0UF 35,0V M 56289| 199D106X0035DA2

o 07=10562=0A] CCR 0e1 UF S0V .3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA

Cosoed 07=10208=0A| cvC 2,0=10PF TRIMMER 50423| BLI

C,asl 07=10488=0A] CMD 10,0PF 300,0 VJ 84474] ARCO YYPE DMe15«RC10JN1
e 07=10184=04] CET 100,0UF 10,0 VM DIP TAN| 562B9| SPRAGUE 196D107X0010=LA3
—_— 07=10562=0A] CCR 0,1 UF S0V ,3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA

Coall 07=10562-0A| CCR 0,1 UF 50V ,3 SPACE 04222| AVX CERAMICS MDOISE104ZAA

Ceel? 07=10562=0A] CCR 0.1 UF 50v ,3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA

C.old 07=10053=0A] CET 10,0UF 35,0V M 56289| 1990106X003504A2

CeelS 07=10053=0A] CET 10,0UF 35,0V M 56286| 19901 06X0035DA2

Caalb 07=10562=0A|] CCR 0,1 UF 50V ,3 SPACE 04222| AVX CERAMICS MDOISE104ZAA

Coel? 07-10053=0A) CET 10,0uF 35,0V M 56289]| 199D0106X0035DA2

Coul? 07=10543=0A] CMD S6,0PF 500,0 VJ¢= 5% 84171]| ARCO CMO4FDS60J03 O/E

C.e20 07=02292=0A| CMD 470,0PF 500,0 FJ¢= S% R4971| ARCO DM=15=471=]

C.o21 07=10543=0A| CMD 56,0PF 500,0 VJ¢= 5% 84171| ARCO CMOUFDS60J03 O/E

C.o22 07=10562=0A] CCR 0,1 UF S0v ,3 SPACE 04222 | AVX CERAMICS MDO1SE104ZAA

C..23 07=10562=04| CCR 0.1 UF Sov .3 SPACE 04222 | AVX CERAMICS MDOISE104ZAA

Ceecd 07=02292~=0A] CMD 470,0PF S500,0 FJé¢= 5% g4171| ARCO DM=15=U471=]

Coe2b 07=02292=0A| CMD 470,0PF 500,0 FJ4= 5% 8U171| ARCO DM=15=471=J

C..27 07=10562=04] CCR 0,1 UF 50V .3 SPACE 04222| AVX CERAMICS MDO1SE{0UZAA

CReol 05«07920=0A] DGP 1N4148 75 toM 7263|FCH SI D035

CR, .2 0S5=07920=0A] DGP IN4i48 75 {oM 7263| FCH SI D035

CR,,.3 0S=07920=-0A] DGP iIN4148 75 toM 7263| FCH SI D035

CR5 4D 05=07920=0A] DGP IN41as8 75 toM 7263| FCH 81 D035

Keoaol 14=10020=0A| RLY REED FORM € 5v 2000uMM DT| 50423]| BLI

Leool 03=10053=0A] CRF 39 UH INDUCTOR 83125| NYTRONICS WEE39

Fyeal 10=09473=0A] TRQ 2N390s PNP | 40 PTDe9? 4713 MOT 1 200M 60

B,0.2 10=09473=0A] TRQ 2N3906 PNP § 40 PT0=92 4713 MOT 1 200M 60

o R 10=10043=0A] TRG 2N3904 NPN | 40 PTO0=92 4713 MOT 1 300M 40

Reool 12=12264=0A| RFF 464,0 250 MW Femyy 16299 CGW RNSSD 4640 F

R,ee? 12=12300=0A| RFF 1.0 K 250 MWN FemyX 16299| CGW RNSSD 1001 F

Reeod 12=-12280=0A| RFF 681,0 250 MW FemiY 16299| CGN RNS5D 6810 F

Riue 12=12264=0A| RFF 464,0 250 MW F4=1% 16299| CGW RNSSD 4640 F

Reos 12=12364=0A| RFF 4,6UK 250,0MN Fee 1% 16299| CGN RNSS5D 4641 F

Rewe? 12=12232=0A] RFF 215,0 250 MW Femi¥ 16299| CGW RNSSD 2150 F

ReeoB 12=-12272=0A] RFF 562,0 250 MW Femiy 16299| CGW RNSSD 5620 F

Reeos9 12=12200=0A| RFF 100.0 250,0MW Fe= 1% 16299| CGN RNS5D 1000 F

Rewl0 12=12200=0A| RFF 100,0 250,0MW Fe¢= 1% 16299| CGW RN55D 1000 F

Reoll 12=12200=0A| RFF 100.0 250,0MW F+= 1% 16299| CGW RNSSD 1000 F

Reall 12=12164=0A] RFF 46,4 250 ,0MW Fem 1Y% 16299| CGW RNS5D 46R4 F

Reoll 12=12300=04| RFF 1,0 K 250 MW F+miY 16299| CGW RNSSD 1001 F

Reold 12=12333=0A| RFF  2,21K 250,0MN Fé= 1Y 16299| CGw RNSSD 2211 F

R,v15 12=12280=0A| RFF 681,0 250 MW Feely 16299| CGN RNSSD 6810 F

Reolb 12=12256=04| RFF 383,0 250 MW Fee=1YX 16299| CGW RNSSD 3830 F

Real7? 12=12300=0A| RFF 1,0 K 250 MW FeelX 16299 CGW RNSSD 1001 F

R,e18 12=-12300=0A| RFF 1,0 K 250 MW FeeiX 16299| CGW RNS5D 1001 F

Resl® 12=12256=0A| RFF 383,0 250 MW F4eiX 16299| CGW RNSSD 3830 F

Ree20 12=12280=0A| RFF 681,0 250 MW Fe=1¥% 16299| CGW RNSSD 6810 F

Res2t 12=12328=04| RFF 1.,96K 250,0MW Fe 1Y% 16299| CGW RNSSD 1961 F

Ree2?2 12=12400=0A| RFF 10,0 K 250,0MW Fé= 1Y% 16299| CGN RNSSD 1002 F

Reo23 12=12400=08] RFF 10,0 K 250,0MW Fe¢m 1Y% 16299| CGW RNS5D 1002 F

R,.24 12-12400=0A| RFF 10,0 K 2S0,0MW F4e 1% 16299 CGW RNSSD 1002 F

R,e25 12=12328«0A| RFF 1,96K 250,0MW Fem 1Y% 16299| CGW RNSSD 1961 F

Ree26 12=12400=0A] RFF 10,0 K 250,0MN Fée 1% 16299| CGN RN55D 1002 F

Reo2? 12=12400=0A] RFF 10,0 K 250,0MW F4e 1Y 16299| CGW RNS5SD 1002 F

R,.28 12-12400=0A] RFF 10,0 K 250,0MW F+= 1% 16299| CGW RNSSD 1002 F

Reo3l 12=12364=04] RFF 4,64K 250,0MW Fe= 1% 16299| CGW¥ RNS5D 464l F

Ree32 12=12400=0A] RFF 10,0 K 250,0MW F4¢= 1% 16299] CGK RNSSD 1002 F

Reo33 12=12364=0A] RFF  4,64K 250,0MN Fe= §% 16299| CGW RNSSD 4641 F

RN, ,2 13=10023=0A] RNF 680,0 0,2 N F 80053] BECKMAN B899=3R680 =F

SCHEM | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
(L 24=10041=0A | ICP LIN DUAL 0D AMP 10116 4713|MOTQROLA
Jeea? 10=10084=0A] TRR MPU6T00 4 P14 DIP 4713|M0T
Jewed 2U=10365=0A] ICP MC12040CP PHASE FREQN DET 4713|"0TOROLA MC12040
Ugaotd 284=10307=0A) ICP LF3S1NJ FET QP AMP D, 1.0 4713|M0TOROLA LF35IN OR EQUIV
Usosob 24=10257=0A| ICP CD406LAE BULD RILAT SwC, | B6ABU|RCA CDUOKGAE DR FAUAL
Xeool 42=10000=0A) OVN OVEN SEMY CON TO=5 20V 1295 |uLIxan TEXAS INST, 4STi=2
Yeool 04=40003=0A| CRS 10,0MH7 T10=5 50423| BLT
Yl I0 MHz OSC. ano AFC R25
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Figure 6-7. 10MHz OSC & AFC (A11)
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PARTS LIST, A12 MARKER OUTPUT AMPLIFIER (89-11052-1A)

PARTS LIST, A12 MARKER OUTPUT AMPLIFIER (89-11052-1A) - Cont'd

HEMATIC | BALLANTIN MFR

5 REF e PART NQ_E DESCRIPTION CODE MFR PART NUMBER
Cowel 07=10072=GA | CBM 6,BNF 100,0 VJ SO587| ECI PLUCON I 6,RNF/S%/100V
Bled 07=10591=0A | CCR 680 -NF 50V X 7R 50423 BLI
Coael 07=-02785=-04 | CET &,8UF 35 V K (0% S6pHQ| SPRAGUE 15006B5X903582
Eazwnill 07=-20094=0A | CCD JIUF 25,0 V  +=20% 9141R| M25=1 .
Coesh 07=20094=04A | CCD JADF 25,0 V. +=20Y% 91418| ¥25=1
Cyeaub 07=10053=0A | CET 10,0UF 35,0V M 56289| 1990106X0035DA2
5. T 07=-20094=0A | cCD JIUF 25,0 V +=20% 91418| M25=1
ConuB 07=-20094=0A | CCD JUF 25,0 V +=20% 9141R| M25=y
Coud9 07=20094=0A | CCO JUF 25,0 V  +=20% 914018| M25=1
Cenll 07=20094-04 | ccD JAUF 25,0 V.  +=20% 91418| ¥25=1
C.otd 07=10530=04 | CMD 33,0PF 500,0 V¢= 5% BU174| DMIS 330
CuelS 07=10184=0A | CET 100,0UF 10,0 VM DIP TAN| 56289 SPRAGUE 196D107X0010=LA3
CRaul 05=07920=0A | DGP I1N4148 75 {0M 7263| FCH 81 D035
CR,,2 0S=07920=0A | DGP INuius 75 oM 7263 FCH ST D035
CR..3 05=07920=0A | DGP §N4148 75 yoM 7263 FCH SI D035
CR,, 4 U5=07920~0A | DGP IN4{4A 75 QM 7263 FCH SI D035
CR,.5 05=07920=0A | PGP 1N4148 75 foM 7263| FCH SI D035
CR,,b 05=07920=0A | DGP iN414e 75 oM 7263| FCH SI D035
CR; 7 05=07920=0A | DGP 1N4148B 75 foM 7263| FCH SI D035
bsead 46=10000=0A | FRB FERRITE BEAD 7848R| STACKPOLE 57-0180=70 “AT
Lovie a2 03=10008=04 | CRF 22MH MOLDED +=10%| 76493 MILLER #9230=52
Qe 10-09485-0A | TRQ MPS6521 NPN 1 25 PT0-92 4713 MOT 1 390M 100
@0 si? 10=10193=0A | TRQ J210 NeCHAN, FET, 17856 SILICONIX J210
Byeed 10«10193=0A | TRQ J210 N=CHAN, FET, 17856] SILICONIX J210
oot 10=10193=0A | TRQ J210 N=CHAN, FET, 17856| SILICONIX J2t0
Q...5 10-09485~04 | TRQ MPS6521 NPN 1 25 PT0-92 4713|MOT 1 390M 100
Doeeb 10=1016B=0A | TRG 2NS5774 T263| FAIRCHILD OR EQUIV 2N5771
Q,,.7 10=08055=0A | TROG 2N918 PNP { {5 PTO=1R 7263|FCH 300 900M 20
Q,4,53 10-08055=0A | TRQ 2N918 PNP | 15 PTQ=18 7263| FCH ,300 900M 20
Geee9 10=10156=0A | TRO MM4O49 PNP { 10V S TO72 4713 MOT
Qee10 10=10168=0A | TRO 2N577% 7263| FAIRCHILD DR EQUIV 2N5771%1
Rywad 12=12300<=0A | RFF 1,0 K 250 MW F4miX 16299 CGW RNSSD 1001 F
Riwe2 12-12564-0A | RFF 464.Q K 500.0MW F+~1% 16299| CGW RNBOD 4643 F
Reeod 12=12256=0A | RFF 383,0 250 MW FeatX 16299| CGN RNSSD 3R3g F
Resad 12=12392=04 | RFF  9,09K 250.0MW Fyw 1% 16299 | CGW RNSSD 9091 F
R...5 12-12426-0A | RFF 18.7 K 250.0MW F+-1% 16299|CGW RN55D 1872 F
Bewoh 12-12468~0A | RFF 51.1 K 250.0MW F+-1% 16299|CGW RN55D 5112 F
Roie 12-12504-0A | RFF 110.0 K 250.0MW F+-1% 16299|CGW RN55D 1103 F
R...8 12-12546-08 | RFF 301.0 K 250.0MW F+-1% 16299|CGW RN55D 3013 F
Reve 12=12364=0A | RFF 4,64k 250,0MN Fe= 1Y% 16299| CGN RNSSD uedy F
Reell 12=12364=0A | RFF  4,64K 250,0MAN F4= 1% 16299| CGW RNSSD 4sdl F
Reell 12=12364=0A | RFF 4,64K 250,0MW Fee 1% 16299| CGW RNSS5D 4641 F
Ryl 12=12364=0A | RFF  4,64K 250,0MW F¢w 1% 16299| CGN RNSSD usdy F
Roe13 12=12364=0A | RFF  4,64K 250,0MN F4m 1% 16299| CGN RNSSD 4641 F
R,e14 12=12364=0A | RFF 4 ,64K 250, 0MW Fe= 1X 16299| CGW RNSS5D 464y F
Reel5 12=12364=0A | RFF  4,64K 250.0MW Fe= 1% 16299 CGN RNSSD 4641 F
Resl? 12=12116=0A | RFF 14,7  250,0MW F4= 1Y% 16299| CGN RNSSD 14R7 F
Reel?9 12=12500=0A | RFF 100.0 K 250,0MW F¢= 1Y% 16299| CGW RNS5D 1003 F
Res20 12=12350=0A | RFF  3,32K 250,0MW F¢= 1% 16299| CGW RN55D 3321 F
R,.21 12=12316=0A | RFF 1,47K 250 MW FeefX 16299| CGW RNSSD 1471 F
Ree22 12=12316=0A | RFF  1,47K 250 MW F4ei¥ 16299| CGN RNSSD 1471 F
Rys23 12=12200=0A | RFF 100,0 250,0MW Fee 1Y% 16299| CGN RNSSD 1000 F
Ree2d 12=12316=0A | RFF 1,47K 250 MW FeegX 16299| CGW RNSSD 1471 F
Ree25 12=12280=0A | RFF 681,0 250 MW FyeiX 16299 CGW RNSSD 6810 F
R,,26 12=12280~=0A | RFF 681,0 250 MW Fe=1% 16299| CGN RNSS5D 6810 F
Rea29 12=12168=0A | RFF S1.t 250, 0MW Fee= 1Y% 16299 CGW RNSSD S1R1 F
R,.30 12=12168=0A | RFF 51,1 250 ,0MW Few 1Y 16299| CGW RNSSD S5iR1 F
R..31 12=12280=04 | RFF 681,0 250 MW F4=1X 16299| CGW RN55D 6810 F
Ree32 12=12300=0A | RFF 1,0 K 250 MW Fee1X 16299| CGW RNSSD 1001 F
Ree33 12-12280=0A | RFF 6B1,0 250 MW F4mlX 16299| CGW RNSSD 6810 F
R,.34 12=-12280=0A | RFF 681,0 250 MW F¢m1¥ 16299| CGW RNSSD 6B10 F
R,435 12-12280=0A | RFF 681,0 250 MW F+amiX 16299| CGW RNSSD 6810 F

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Ree3d? 12=12300=0A |RFF 1,0 K 250 Mi Feal¥ 16299 |CGW RNSSD 1IN0 F
R,.38 12=12300=0A |RFF 1,0 K 250 MW Ftal¥ 16299 |CGW RNSSD 1001 F
Ree39 12=12280=0A |PFF 681,.0 250 MW F+aml¥ 16299 |CGW RNSSD 6R10 F
R,,ufn 12=12288=0A |RFF B25,0 2%0 YW FeetX 16299 [CGA RNS5D 8250 F
RN 12=12280=0A |RFF &Ry, 0 250 MW FeepX 16299 [CGW RNSSN &H10 F
Reede 12=12200=0A |[RFF 100,0 250 ,0MW Fee 1% 142909 [CGW RNSSD 1000 F
R,.u3 12~12228=p4 |RFF 196,0 250 MM Faegi 16290 |CGW RNSSD 1960 F
Replt 12=12280=-0A |RFF 681,0 250 MW Fe=1X 16299 |CGW RNSHND 6810 F
R,.45 12=12320=04 |RFF 1,62K 250 MW FimX 16299 |CGW RNSSD 1621 F
Reollh 12=09839=0A [Rf¢C Sel 250,0vW Je+= 5y 1121 |AB TYP CB
Ryall? 12=12168=04 |RFF 51,1- 250_,0MN Fsa 1% 167299 |CGN RNYSSND S{RY F
R. .48 12-12128-0A |RFF 19.6 250.0MW F+-1% 16299 |CGW RN55D 19R6 F
Reol9 12=12308=0A |RFF 1,21K 250 MW Femi¥ 16299 |[CGW RWNSSD 1211 F
R,a50 12=12300=0A |RFF 1.0 K 250 MW Fseiy 16299 |CGAN RNSSD 1903 F
R.a51 12=1224R=0A |RFF 316,0 250 MW Faaqy 16299 |CG¥ RNSSD 3160 F
Rl 5} 12=12300=04 |RFF 1.0 K 230 Md Fémy¥ 16290 |CGW RNRSD 1nof F
Usool 24=10194=0A |TCP 4051 CMDS MUILTIPLEXER R6ABL IRCA CNAOSIRE
ls.a o2 2U«09409=0A |TCP SNT7473N T,T, OR S6PR9 |SPRAGHE 1USNTUTIA
Uewold 24=10261=0A |ICP LM306JG DUF COMP STR 1295 |TI SNS2106P OR EAUAL
Ueoot ¢4=10180=0A |ICP 10131 DUA D FL, FL, R6KAL [MOTORDLA MCI0131
Ui waB 24=10176=0a |TCP 10148 B] RUINARY CONMTR 4713 [MOTOROLA MC1013R
Ueeub 2d4=10177=0A [TCP 10174 DUAL 4 TO 1 MCTPR 4717% (MOTOROLA MC10174
UenoT 24=10173=0A |ICP 7402 nUAD 2 IN NOR 1295 |T,T.Sn7402
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PARTS LIST, A13 TIME/DIV SELECTOR LOGIC (89-11130-1A)

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
ymal 07=10562=0A | CCR 0.1 UF 50v ,3 SPACE O[AvX CERAMICS MDOISE104ZAA
Corva? 07=-10562=04A | CCR 0,1 UF Sov .3 SPACE 0|AVX CERAMICS MDO1SE104ZAA
Covsd U7=10562=0A | CCR 0.1 UF SOV .3 SPACE 0| AVX CERAMICS MDOISE104ZAA
Coeod 07=10562=0A | CCR 0.1 UF Sov .3 SPACE 0| AVX CERAMICS MDO1SE{ouzZAA
Cevab 07=10562=0A | CCR 0,1 UF S0V ,3 SPACE 0| AVX CERAMICS MDQISE10U4ZAA
Ceaant 07=10562=0A | CCR 0.1 UF Sov 3 SPACE 0| AVX CERAMICS MDO{SE104ZAA
Cavae? 07=10184=0A | CET 100,0UF 10,0 VM DIP TAN| S6289| SPRAGUE 196D107X0010=LA3
LU S, | 24=10169=0A | ICP 74LS73 nUAL JK FL,FL, 1295|T,1,5N74L873
Useo? 24=10169=0A | ICP 74LS73 DUAL JK FL FL, 1295|T,0,SN74LST3
D 24=10169=0A | ICP 74LS73 DUAL JK FL,FL, 1295|T,I.SN74LS73
U,oontd 24=10169=0A | ICP 74L873 DPUAL JK FL,FL, 1295(T,1,8N74L873
Ugrara® 24=10171=0A | ICP 74LS9¢ DIVIDE BY {2 12957, I,SN74LS90
Useutr 24=1017t=0A | ICP 74LS90 OIVIDE BY 12 1295| T, 1.SN74L 890
U gl 24=10171=0A | ICP 74LS90 DIVIDE BY 12 1295|T7,1,8N74L890
Usoot 24=10171=0A | ICP 74LS90 DIVIDE BY {2 1295| T IoSNT74LS90
Ugeu? 24=10171=0A | TCP 74LS90 DIVIDE BY 12 1295| T, ISN74LS90
Ueoell 24=10171=0A | ICP 74LS90 DIVIDE By 12 1295|T,1.8N74L890
U,ett 24-10171=0A | ICP 74LS90 DIVIDE BY 12 1295|T,1,8N74L890
Ueal?2 24=10170=0A | ICP 74LS251 DATA SELECTOR 1295| T.I.3N74L5251
Heolld 24=10170=0A | ICP 74L8251 DATA SELECTOR 1295|T,1.8N74LS251
Ugold 24=10170=0A | ICP 74LS25%1 DATA SELECTOR 1295|T,1,8N74L 8251
Uy 15 24=10170=0A | TCP 74LS251 DATA SELECTOR 1295|T,1,8N74LS251
Usel® 24=10170=0A | ICP 74LS251 DATA SELECTOR 1295(T,I,SN74LS251
Ugel? 24=10171=0A | ICP T74L890 DIVIDE BY 12 1595 7,1,8N74L890

T/DIV SELECTOR LOGIC
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Figure 6-9. TIME/DIV SELECTOR LOGIC (A13)
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PARTS LIST, A18 TIME/VOLTS DEVIATION CONTROL (89-10526-1A)

6-20

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Covol 07=08134=04a | CYM 1,0UF S0 Vv M 20% AU411| TRN TYPE XA&3F
S 07-10562=0A | CCR 0,1 UF S0V .3 SPaCE 0| AVX CERAMICS MD01SEINAZAA
Coned 07=10562=0A | CCR 0.1 UF 50V .3 SPACF Ol AVX CERAMICS MDNISE104ZAA
Cosa® 07=10053=0A | CET 10,00F 35 _0V ™ 56289 199D106XN03EDA2
Cousd 07=10562=0A | CCR 0.1 UF S50V .3 SPACF 0] AVX CERAMICS MDD1SE{N4ZAA
Ceotlt 07=10184=0A | CET 100,0UF 10.0 VY™ DTP TAN| SKhPRO| SPRAGUE 19ADIO7X0ON1N=L A3
Ci12 07=20094=nA | CCD JIUF 25,0 V  +=20% 9111A| M25=1
CR..1 05=07920=0A | DGP 1MN4148 75 1M 726%|FCH SI D035
Kesol 14=10034=«DA | RLY 2A2B 5V COTL 50423| BLI
Weool 10=-10043=pA | TRQ 2N390a NPN | 49 PTn=92 4713 0T § 3p0v 40
5 - 12«12412=-0A | RFF 13,3 K 250,0M% F4e {Y 16299| CGA RM55D 1332 F
Riywn @ U9«10093=0A | RVF - 10,0 K S500,0MW KVERT MT| 73138|HELIPOT 72X~ 10X
Reoo® 12-12328=0A | RFF 1,96K 250,0MW Fie 1% 16299 CGWN RNSSD 19kt F
Raweb 09=10094=0A | RVF 500,0 500,0MN KVERT T | 7313R|HELIPOT 72Xxw 500
ReeB 09=10094=0A | RVF 500,0 ~ S00,0MW KYERT MT| 73138 HELIPOGT 72X4 500
Reelt 12-12284=pA | RFF 750,0 250 MW Fiall 16299| CGW RNSS0OD 7500 F
Reall 12=12244=0A | RFF 287.0 250 MW Fiell 16299 CGAN RNSSNHD 2870 F
Roel2 12=12284d=0A | RFF 750,0 250 MA Fem)¥ 16299 CGN RnNSS0D 7500 F
Reall 12=12244=04 | RFF 287,0 250 MW Fe=1% 16299 CGW RNSSD 2870 F
Reold 12=12350=0A | RFF 2 3.32K 250,0MA4 Fem 1% 1629 CGW RNSSD 3321 F
RewlB 12=12350=0A | RFF . 3 _30K 250,0M# Fsa 1% 16299 CGW RNSBN 3321 F
R ulb 12=122%2=0A | RFF 348,0 250 MN Femi¥ 16299| CGM RNSSN 348( F
R17 12=12228=0A | RFF 196,.0 250 MW Faw|% 16299| CGW RNSBD 1960 F
R18 12=12116=0A | RFF 14,7 250 ,0MN Fem (% 16299 CGW RNSSND-14RT7 F
W — 24=10171=0A | ICP 74L890 NIVIDE BY 12 1295| 7, I,SM740L890
Heaol 24=«10143=0A | ICP 74L874 D~ FIFL 14 ntP 1295| 71
Usaod 24=10143=0A | ICP 74LS7a D FIFL 14 nte 1295| 11
U,eeB 24=10143=04 | ICP 74L874 3 FIFL 14 pIP 129571
e 2d4=10353=0A | TCP 7422 DUAL 4 TINPUT NAND 1295| T1 SN7422 0OR ERUIV,
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Figure 6-10. TIME/VOLTS DEVIATION CONTROL (A18)
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PARTS LIST, A22 DISPLAY DRIVER & IEEE INTERFACE (89-11084~1A)

MC6RYARRP GPI

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

Coaol 07=10562=0A | CCR 0,1 UF S50V ,3 SPACE 04222 |AVX CERAMICS MDOo1SE10UZAA
Cosa? 07=10562=~04 |CCR 0,1 UIF S0V .3 SPaCe 04222|AvX CFRAMICS MDO1SET04ZAA
Cend?d 07=10)S62=04 |CCR 0,1 UF 50v .3 SPACE 04222|4vVX CERAMICS MDO1SE10U4ZAA
Cowatl 07=10%6P=0A |CCR 0,1 UF 50V .3 SPACF 04222|AVX CERAMICS MDOISELINUZAA
ClemeD 07-1008-0A | CET 1.5 UF 35.0 V 56289 | SPRAGUE 1960155Y0035A3
(= 07=10562=0A | CCR 0,1 UF Sov  ,3 SPACE 04222 |AyX CERAMICS MDO1SE104ZAA
Coed? V7=10562=0A | CCR 0.1 UF 50V ,3 SPACE 04222 |AVX CERAMICS MDNISE1NUZAA
g— 07=105062=nA | CCR 0.1 UF 50V ,3 SPACE 04222 |AVX CERAMICS MDNISE104ZAA
Coas® 07=10S62=0A | CCR 0,1 UrF 50V .3 SPACE 04222 |AVX CERAMICS MDOISEINUZAA
Coula 07=t0i84=-0A |CET 100,0UF 10,0 Y™ DIP TAN| S6PB89|SPRAGUE 196D107X0010=LA3
CR.,1 05=07920=04 | DGP IN414R 75 10M 7263 |FCH 81 D035

Cre.2 05«07920=0A | DGP 1N4148 75 10M 7263 |FCH ST DO3S

Jeeol 31=10236=0A |CON S50 PIN MALE COMNNECTOR 50423|BLI

Jeeot 31=10236=04 | CON S0 PIN MALE CONNECTOR 50423|BLI

Rewsl 12=12400=04 | RFF 10,0 K 250,0MA F4= 1% 16299|CGw RNSSD 1002 F

Reaol 12=12452<0)A | RFF 34,8 K 250 ,0MWN Fée 1% 16299|C6W RNSSD 3482 F

Reeod 12=12300=0A | RFF 1,0 K 250 MW Fem1X 16299|CGW RNSSD 1001 F

R,eel 12=12452=04 | RFF 34,8 K 250,0MW Fsw 1Y 16299 |C6GW RNSSD 34BR2 F

Roeod 12=12352=0A | RFF 3,4RK 250, 0MW Fe= 1% 16299 |CGW RNSSD 3481 F

e, 13=10105=0A | RNF 390 B PIN SIP 4 RES 80053 |BECKMAN T7BU4=3=R3I90/BOURNS
Ry o2 13=10005=0A | RvF 390,0 250,04 R BRESNP | RO0S3|BECKMAN B98=3=R390

RNg el 13=10005=0A | RNF 390,0 250,0MW R RRESDP | BONS3|BECKMAN B98=3=R39Q

R, .4 13=10115<0A | PNF 6B 0 16P DIP B RES, 80053 |BECKMAN R9R-3=RpA

Ry, .5 13=10094=0A | RNF 680HM 14PIN DIP 7 RES 80053 |BECKMAN B993Rs8

Riyab 13=10055=04 | RWF 4,7 K 16 PIM DP RRES A0NS3|BECKMAN A9B=3=RU, 7K

Voeol 24=10315=0A | TCP DM74LS373 OCT D=TYPE F/F| 12040 |NATIONAL DM74LS373 0OR ERQUI
Jooa? 28=10315=04 | ICP DM74LS373% OCT D=TYPE F/F| 12040 |NATIONAL DM74(. 8373 OR EQUI
U, eed 24=10315=0A | ICP DM74LS373 OCT D=TYPE F/F| 12040|NATIONAL DM74LS373 OR EQUI
Upept 24=10244=0A | ICP 8863 DIGIT DRIVER 12000| NATIONAL DSBB63IN

UeesS 20=10244=0A | ICP 8863 DIGTIT DRIVER 12040| NATIONAL DS8863N

Ueaut 24=10319=0A | ICP MM74C912 6 DGY DSP CONTR| 12040|NATIONAL MM74C9t2

LI 24=10319=0A | ICP MMTU4C912 6 DBGYT OSP CONTR| 12040| NATIDNAL MMT74C912.

Ugo R 2d=10142=0A | ICP 74LS04 HEX INV 14 OIP 1295|TI

Jeoa9 24=10314=0A | ICP MC9602 RE=TRIG NNE SKHOT 4T13| MOTOROLA MC9602 NR EQUIV,
Ueel 2U=10234=0A | 1CP B1LS97 OCTAL DRIVER 12040| NAT’ SEMI,

Jaoll 24=10267=0A | TCP MC3448P RiUAD BUS TRASTV 4713| MOT MC3I448P OR ERUAL
Ueat? 24=10267=0A | ICP MC344RP QUAD RUS TRASTV 4713 MOT MC3448P OR ENUAL
NeolB 24=10267=0A | TCP MC344RP QAp RUS_ TRASTV 4713 MOT MC3I44BRP OR ENUAL
Ueolt 2u=10267=0A | ICP MC344sP Q:JAD BUS TRaSIV 4713 MOT MC3I448P OR EQUAL
UyelS 2i=10264=0A | ICP ADAPTER 4713 MnT MC6BUARP
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PARTS LIST, A23 NUMERIC, FRONT PANEL DISPLAY (89-11087-1A)

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
DSe,! 05-10159-0A | DGL MVS7124 LED RED RECT PKG| 50423|BLI
DS..2 05=10159~0A | DGL MV57124 LED RED RECT PXG| 50423|BLI
0DS,,3 05=-10159=0A | DGL MVS57124 LED RED RECT PxG| 50423|BLI
0S,,4 05-10159-04 | DGL MVS57124 LED RED RECT PxG| 50423|BLI
DS, .S 05=1p159=0A | DGL MVS7124 LED RED RECT PxG | 50423|BLI
DS, .5 05=10159=0A | DGL MVS7124 LED RED RECT PXG | 50423|BLI
DSe,7 05=10159=0A | DGL MVS7124 LED RED RECT PKG | 50423|BLI
DS, .8 05=10159=-0A | DGL MV57124 LED RED RECT pPxG| 50423|BLI
NS..9 05=-10159-0A | DGL MVS7124 LED RED RECT pXx6 | 50423|BLI
0S.10 05-10159=-0A | DGL MVS7124 LED RED RECT pxG | 50423|BLI
VS.11 0S=10159=0A | DGL MVS57124 LED RED RECTY PkG | 50423|BLI
NS, 12 05-10159-0A | DGL MVS7124 LED RED RECT PKG | 50423|BLI
0S.1s 05-10159=0A |DGL MVS7124 LED RED RECT PXG | 50423|BLI
DS.14 05=10159=pA |DGL MVS7{24 LED RED RECT PKG | 50423|BLI
DS, 15 05-10159=0A [ DGL MVS7124 LED RED RECT PXG | 50423|BLI
DS.16 05-10159=-0A | DGL MVS7124 LED RED RECT PKG | 50423|BLI
08,17 05-10159=0A | DGL MVS7124 LED RED RECT PxG | 50423|BLI
DS, 18 0S=10159=0A4 | DGL MVS7124 LED RED RECT pPxG | 50423|BLI
DS.19 05=10159=0A | DGL MVS7124 LED RED RECT PKG | 50423|BLI
0s§,20 05-10159=-0A | DGL MVS57124 LED RED RECT pkG | 50423|BLI
DS.21 21=10040=0A | IND 0,43 IN HI EFF RED C.C. 2BUBO|HP SO0R2=7653 COMMON CAT,
DS.22 21=10040=0A | IND 0,43 IN HI EFF RED C.C. 28480 |HP SnB2=7653 COMMON CAT,
DS.23 21=10040=0A | IND 0,43 IN 41 EFF RED C.C. 28480 |HP S0R2=7653 COMMON CAT,
DS.24 21=10040=0A | IND 0,43 IN 4] EFF RED C,C, 28480 |HP S082=7653 COMMON CaT,
DsS.25 21-10040~0A |IND 0,43 IN HI EFF RED C.C. 28480 |HP S082=7653 COMMON CAT,
S.26 21=10040=0A | IND 0,43 IN HI EFF RED C.C. 2BuBn |HP S5082=7653 COMMUON CAT,
DS.27 21=10040=0A |IND 0,43 IN HI EFF RED C.C. 28480 [HP S50R2=7653 COMMON CAT,
DS.28 21=10040=0A JIND 0,43 IN HI EFF RED C.C. 2BuB0 |HP 5082=7653 COMMON CAT,
"DS.29 21=10040=0A [IND 0,43 IN HI EFF RED C.C, | 2BuB0|HP 5082=7653 COMMON CAT,
DS.30 21=10040-0A |IND 0,43 IN A1 EFF RED C.cC. 2BuB0 |HP S5082=7653 COMMON CAT,
Jeoeod 31=10236«0A |CON S50 PIN MALE CONNECTOR 50423 |BLI
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Figure 6-11. DISPLAY DRIVER/IEEE INTERFACE (A22) & DISPLAY BOARD (A23)
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PARTS LIST, A26 VOLT INTERCONNECT BOARD (89-11069-1A)

SCHEM | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Eanal 07«10471-0A| CEA 10xkUF 16V=10/450 PC Can 50423| BLI
Cowel 07=10%02=0A] CCR 0.1 UF 50V ,3 SPACE 50423| AVX CERAMICS MDQISEL10NUZAA
(s~ 07=10083-0A| CEY {,SUF 35,0 v 56289 SPRAGUE 1960155x0035A3
Couod 07=10083=0A] CET {,SUF 35,0 V 56289| SPRAGUE 1960155X0035A3
Coasll 07=10422=0A| CEA1000«0UF 25,0 V =10+50% B0031| MEPCO ET102X025403
Esus5 07=1(0422=0A| CEAJ000,0UF 25,0 V =10+50% 80031 | MEPCN ET102X025A03
eosh 07=10083=0A] CET 1.5UF 35,0 V S6289| SPRAGUE 1960155X0035A3
Cova? 07=100B3=0A| CET 1,5UF 35,0 v S6289| SPRAGUE 1960155X0035A3
“ee 07=10224=0A| CYF 47, NF 250, VK 73445 AMPREX C2BQAE/AU4TK
Cane9 07=10562=0A| CCR 0,1 UF S50V .3 SPACE 50423| AVX CERAMICS MDOY1SE104ZAA
CoulD 07=10562=0A| CCR 0,1 UF S0V 3 SPACE 50423 AVX CERAMICS MDOI1SE10U4ZAA
Cuul? 07=10562=0A] CCR 0,1 UF 50v .3 SPACE 50423| AvX CERAMICS MDO1SF104ZAA
Cuo b3 07=20135=0A] CMD 22,0RF 5% B4171|DM1S=220J OR EQUIV,
Cooll 07=10562=0A] CCR 0,1 UF 50v ,3 SPACE 0|AVX CERAMICS MDOI1SE104ZAA
R, 1 05=10027=0A| DRP {N4999 200 3A 4713|M0T s1
CR,,? 05=10027=0A| DRP {N4999 200 34 4713|MOT ST
CRq¢s3 05«10006=0A| DGP WOUM 4900 1,5A 4713|GIC
CrR, ,d 05=07920=0A| DGP tN4148 75 1oM 7263|FCH ST D035
CResD 05=07920=0A] DGP {N4I4R 75 (oM T>263|FCH ST D03S
CReab 05«07920=0A| DGP {N4148 75 10M 7263|FCcH ST D0O3S
CR,.7 05=07920=0A| DGP 1N4148 75 1oM 7263|FCH SI- D035
CR, .8 05=07920=04| DGP 1N41U4B 75 oM 7263|FCH SI D035
ER, .2 0S=07920=0A| DGP {NU414R 75 {oM 7263|FCH SI NO3S
CR.10 05=07920=0A] DGP IN4148 75 1gM 7263|FCH SI 0035
Cl.11 05=07920=0A]| DGP iN4148 75 (oM 7263|FCH SI D03S
Jeoel 31=10259=0A| CON MTA=100 POST 3 PIN 50423| BLI
Joeo? 79«10052=0A| CBL FLEX STRIP 10 LINES 21N 15912 | ANSLEY FST «22A«10
Jeao?d 31=10258=0A| CON MTA=3190 POST 10 PIN 50423| BLI
Jeosl 31=10237=0A] COM 20 PIN PCRB MALE HEADER 15912 | T&B/ANSLEY 60920224
FeveS 31-10163=0A| CON {5 PINM CARD EDGE PC TYPE 2260 | AMPHENOL 225-21521=110
Jeoat 31=10163=0A| CON 1S PIN CARD EDGE PC TYPE 2260 | AMPHENDL 225=21521=110
JuweT? 31=10163=0A] CON 1S5 PIN CARD EDGE PC TYPE 2260

AMPHENOL 225=21521=110
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PARTS LIST, A26 VOLT INTERCONNECT BOARD (89-11069-1A) - Cont'd

SCHEM | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Lused V3=10006=0A| CRF 12UH MOLDED #~ 10% T6UIIIMILLER #9230=46
LoneD 03=-10033=0A] CIL 2,7 UH RF MOLDED A3125| NYTKONICS 75008-33
| 10=10043=0A] TRQ 2N3904 NPN { 40 PY0=92 4713|MO0T {1 300M 4o
Doee? 10=10043=0A] TRQ 2N3904 NPN § 40 PT0=92 4713|407 1 300M 40
Wy S 10=210090=-0A] TRG 2N2907A PNP { &) HMTO=1{R 4713 MOT 400 200M 75
(. 10=10127=0A| TRQ 2N2222A4 NPN | 40 MTOe1R0| 40713|MOT .500 300M 100
Rywel 12=12300=0A| RFF 1,0 K 250 Mw Fe=1¥% 16299 CGAH RNSSD 1001 F
Reuol 12=13284=0A| RFP 15K000 0,02% 50423| BLI
Risod 12=12300~0A| RFF 1.0 K 250 M FemiX 16299| CGW RNSSD 1001 F
Reeol 12=12248=04]| RFF 316,0 250 MW F4ei¥ 16299 | CGW RNSSD 3160 F
Rew. 12-13290=0A| REW 100 OHM ,1% 20PPM 50423| BLI
Ryeab 12-12144=0A| RFF 28,7 250, 0MW F4= 1% 16299 | CGKW RN55D 28R7 F
Reeo? 12=12144=0A| RFF 28,7 250,0MW Fe= 1% 16299 |CGWN RNSSD 28R7 F
ReeelB 12=1224B=0A| RFF 316,0 250 MW F4=1% 16299 | CGN RNSSD 3160 F
Rewe? 09=10008=0A| RVF 10,0 K 0,5 W Ky=310Y 7313R|HEL TYP 72PM
Reotl 13=10098=1B| RNF 6126M 500HM MATCH SET 50423 |BLI
S 31=10163=0A]| CON 15 PIN CARD EDGE PC TYPE 2260 | AMPHENOL 225=21521=110
Jaea? 31=10163=0A| CON 15 PIN CARD EDGE PC TYPE 2260 | AMPHENDL 225=21521+110
Jewll 31=-10163=0A| CON 15 PIN CARD EDGE PC TYPE 2260 | AMPHENDOL 225=21521=110
Keoold 14=10021=0A| RLY REED FORM A 5V 5000HMDIP | 50423|BLI
KewsD 14=10020=0A| RLY REED FORM C Sy 2000HM DI | 50423|BLI
Keeab 14=10021=0A| RLY REED FORM A 5V 5000HMDTP | 50423|BLI
Koms 14=10021=0A| RLY REED FORM A 5Y SQ000HMDIP | 50423|BLI
Keool 14=10021=0A] RLY REED FORM A SV 5000HMPIP | 50423|BLI
Keea® 14«10021=0A| RLY REED FORM A SY S000HMpTIP | 50423|BLI
Keoll 14=10020=0A RLY REED FORM C 5V 2000HM DI | 50423|BLI
Keoll 14=10021=0A] RLY REED FORM A 5V SooOHMDIP | 50423|BLI
| 03=-10006=0A| CRF {2UH MOLDED ¢= 10% TO493|MILLER #9230=46
Leoo? 03=10006=0A| CRF 12UH MOLDED += 10% T6493 | MILLER ¥9230=46
Lows3 03=10006=0A| CRF {2UH MOLDED +« f0% 76093 |MILLER #9230=46
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PARTS LIST, A26 VOLT INTERCONNECT BOARD (89-11069~1A) - Cont'd

PARTS LIST, A26 VOLT INTERCONNECT BOARD (89-11069-1A) - Cont'd

SCHEM | BALLANTINE MFR SCHEM | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER REF PART NO. DESCRIPTION CODE MFR PART NUMBER
[T U3=10006-0A| CRF 12UH MOLDED +~ f0% 76493 | MILLER #9230-46 Reatl 13-10098=18 | RNF 6126M 500H¥ MATCH SEY 50423 |BLI
LiseoS 03-10033=04] CIL 2,7 UK RF MDLpEp A3125|NYTRONICS 75008e33 Reol2 13=-1009R=18 | RNF 6126M 500HY MATCH SET 50423 |BLI
Veaul 10=10043=-0A| TRO 2N3904 NPN 1’4 PT0-92| 4713|407 1 300M 4o Ryels 1310098=18 | RNF 6126M 5004 MATCH SET 50423 |BLI
Deee? 10=100u43=0A]| TRQ 2N3904 ANPN { 49 PT0=92 47131407 1 300M 40 Reall 13=1009A=1B | RNF 6126M S500HM MATCH SET s0423 |RLI
Uoood 10=10090=0A| TRQ 2N2907A PNP 1 g MTO=1A 4713\ MOT 400 200M 75 RealS 13=1009R=18 | RNF 6126M S00nv MATCH SET 50423 |RLT
Wepod 10=10127=0A| TRG 2N2222A NPN | 4o MT0=1R0 | 40713|MOT ,500 300M 100 Reolb 13=1009A=18 | RNF 612b6M 50014 MATCH SET 50423 |RL1
Raswol 12=12300=0A| RFF 1,0 K 250 My Fewi¥ 16299|CGW RNS5D 1001 F R,e17 09=-10134=0A | RVF 50,0 K 0.5 W +=30% 73138 |[HELIPOY 72P™
Reeao2 12=13284=0A| RFP 15K000 0,02% | 50423| BLI ReelB 12=09839=0A | RFC  S.t 250.,0MW J+= 5% 1121|AB CB
Reeo3 12=12300=0A| RFF 1.0 K 250 M Femi¥ 16299|CGW RNSS5D 1001 F R..19 12-.08020-0A| RFC 10.0M 250.0MW J+-5% 1121 |A-B TYP CB
Roeooll 12-12248=04| RFF 316,0 250 MW F+el¥ 16299|CGW RNSSD 3160 F Ree20 12=12432=-0A| RFF 21,5 K 250,0MW F¢= 1Y% 16299 |CGW RNSSD 2152 F
ReeoS 12«13290=0A| RFW 100 OHM .1% 20PpM 50423| BLI R,l.21 12=12432=0A| RFF 21,5 K 250,0MW Fe= 1% 16299 |CGW RNSSD 2152 F
- 12-12144=0A| RFF 28,7  250,0MW F¢= 1% 16299|CGW RNS55D 28R7 F Reo2?2 09=10004=0A| RVF 100,0 0,5 W M 73138 |HEL TYP 72PM
Reso? 12=12144=0A| RFF 28,7  250,0MA F+= 1% 16299|CGN RNSSD 28R7 F Rea23 12=12232=0A| RFF 215,0 250 MW F¢=1X% 16299 |CGW RN55D 2150 F
Reood 12-1224B=0A| RFF 316,0 250 MW F+=1Y% 16299 |CGW RNSSD 3160 F R,e24 09<«10107=0A| RVF 200,0 250,0MW K CER| 73138 |HEL TYPE T72PM=200
Rooo9 09=1000B=0A| RVF 10,0 K 0.5 W Ke¢=10¥ 73138 |HEL TYP 72PM R,.25 12-12372=0A| RFF  5,62K 250,0M4 Fea 1Y% 16299 |CGW RNSSD 5621 F
Roel0 13=10098=18] RNF 6126M S00HM MATCH SET 50423|BLI R, .2k 12=12264=0A| RFF 464,0 250 MW FeegX 16299 |CGA RNSS50 4k40 F
JeoaoB 31=10163=0A| CON 15 PIN CARD EOLGE PC TYPE 2260 | AMPHENOL 225=21521=110 Reo2? 12=-12368=0A| RFF S.11K 250,0M% Fe= 1Y 16299 |Cew RNSSD S111 F
Jaeo9 31=10163=0A] CON 15 PIN CARD EDGE PC TYPE 2260 | AMPHENDL 225=21521=110 Ree2B 12=09839=0Aa| RFC S.1 250,0Mw J4= S% 1121|AB CB
J..10 31=10163=0A| CON 15 PIN CARD EDGE PC-TYPE| 2260|AMPHENOL 225=21521=110 | 24=1022B=0A| ICP 7915 15V NEG REG Toe=220 4713 |07 MC7915CP 0/E
Kaooll 14=10021=0A| RLY REED FORYM A S5V 5000HMDIP| 50423|BLI Ugeod 2u=10152=0A| CIP UA7815 15V REG, 7263 |FCH UGHTHB15393
KewsD 14=10020=0A| RLY REED FORM C S5y 2000nM 01| 50423|BLI Uesat 24=10352=1A| ICP 4127A PRNY PROG, 50423 |BLI
Keoab 14=10021=0A| RLY REED FORM A 5V S00DHMDTP | 50423|BLI UeesoS 2U=10308=0A| ICP 3500E Op aMp LOW ORIFT 50423 |BLI
Keeo7 | 14=10023=0A| RLY REED FORM & SY 5000H¥pTP | 50423|BLI
Keoob 14=10021=0A| RLY REED FORM A 5Y 5000HMPIP | 50423|BLI
Keoas9 14-10021=0A| RLY REED FORY A SY 5000HMpTP | 50423|BLI
Keoll tu4=10020=0A| RLY REED FORM C 51 20004 DI | 50423|BLI
Keoll 140=10021=0A| RLY REED FORM A SV SooOHMpDIP | 50423|BLI
IS | 03=10006=0A| CRF 12UH MOLDED += 10% 76493 |MILLER #9230=46
Lees? 03=10006=0A] CRF 12UH MOLDED += 10X TOUIZ|MILLER #9230=46
Loeao3 03=10006=0A) CRF 12UH MOLDED += 10% 76493 |MILLER #9230=46
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PARTS LIST, A27 TIME PCB INTERCONNECT BOARD (89-11070-1A)

EMATIC | BALLANTINE MFR
SCHREF PART NO. DESCRIPTION CODE MFR PART NUMBER
Coonl 07=10422=0A | CEA1000,0UF 25,0 V =10+50% 80031 |MEPCO ET102X025403
Covel 07=10422=0A | CEA1000,0UF 25,0 V =10+50% 800931 |MEPCO ET102X025A03
eve 07=10562=0A | CCR 0,1 UF 50V .3 SPACE 04222| AVX CERAMICS MDO1SE{QUZAA
Cesod 07=10562=0A | CCR 0.1 UF 50V o3 SPACE 04222| AVX CERAMICS MDO1S5E104ZAA
CisdS 07«10485~0A | CEA1000,0UF 35,0 V 50423| BLI
Cooob 07=10562=0A | CCR 0.1 UF S0V .3 SPACE 04222| AVX CERAMICS MDo1SE10uZAA
Cois? 07=10422=0A | CEA1000.0UF 25,0 V =10+50% 80031 |MEPCO ET102X025A03
C...B 07=10562=0A | CCR 0.1 UF S0v .3 SPACE 04222 | AVX CERAMICS MDO1SE104ZAA
— 07=10471=0A | CEA 10KUF 16Va10/+50 PC CaAN 50423 |STET,TRUSH ERD EYV00OBBA510D
Ceotl 07=10562=0A | CCR 0,1 UF S0V .3 SPACE 04222 | AYX CERAMICS MDO1SE104ZAA
Cowll 07=10562=0A | CCR 0,1 UF S0V .3 SPACE 04222 | AVX CERAMICS MDO1SE104ZAA
Ceel? 07=10420=0A | CEA 10UF 350,0 Ve=10+50% 80031 |3072LF100T350SF
Cesld 07-10562=0A | CCR 0,1 UF S0V .3 SPACE 04222 | AVX CERAMICS MDO1SE{DUZAA
Coold 07=10562=0A | CCR 0.1 UF S0V ,3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA
CeolS 07=10422=0A | CEA1000,0UF 25,0 V =10+50% 80031 |MEPCO ET102X025403
Coulb 07=10223=0A | CYF 100, NF 250, VK 73445 | AMPREX C280AE/A100K
Coel? 07=10562=0A | CCR 0.1 UF 50V .3 SPACE 04222| AVX CERAMICS MDOISE104ZAA
Ceol? 07-10562=0A | CCR 0,1 UF S50V .3 SPACE 04222| AVX CERAMICS MDOI1SEL104ZAA
Cee2d 07<10562=0A | CCR 0,1 UF S0v ,3 SPACE 04222| AvX CERAMICS MDO1SE104ZAA
C..24 07=10112=-0A | CCC 100,0NF 50,0 V CHIP 7159G|CENTRLB WOQSFH{Q4M
Coeu25 07=10112=0A | CCC 100,0NF S0,0 V CHIP 71590 | CENTRLB WONSFH{ QUM
C.e26 07=10112=0A | CCC 100,0NF 50,0 V CNIP 71590 | CENTRLB WOQS5FHig4M
Cee28 07=02449=0A | CVC 2.0=8PF 350,0 V 72982 | ERIE NPO STYLE 538=011
Coee2? 07=10112=0A | CCC 100,0NF 50,0 V CHIP 71590 | CENTRLBR WOOSFH104M
Ceol0 07=10562=04A | CCR 0,1 UF SO0V .3 SPACFE 04222| AVX CERAMICS MDOY{SE104ZAA
Coe3b 07=10112=0A | CCC §00,0NF 50,0 V CHIP 71590 | CENTRLB WOOSFH{oaM
Coed7 07=10184=0A | CET 100,0UF 10,0 VM DIP TAN| 56289|SPRAGUE 1960107X0010=LA3
CoelB 07=10562=04 | CCR 0.1 UF 50V .3 SPACE 04222| AVX CERAMICS MDQ1SE104ZAA
Cea3? 07=10562=0A | CCR 0.1 UF S0V .3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA
Coodl 07-10112=0A | CCC 100,0NF 50,0 V CHIP 71590 | CENTRLB WOOSFH104M
Cootd 07=10117=0A | CMD 12,0pF S0Q0,0 VJ 84171|ELMENCO DM1SC120JN
C,.un 07=10562=0A | CCR 0,1 UF Sov .3 SPACE 04222|AVX CERAMICS MD01SE104ZAA
€..50 07=10350=0A | CMD 470,0PF 500,0 V TCE 2% 84171| ARCO DMISEDAT0GO3 ARCO
C.o51 07=10562=0A | CCR 0,1 UF 50V ,3 SPACFE 04222| AVX CERAMICS MDO1SE104ZAA
Cea52 07=10562=0A | CCR 0,1 UF 50V .3 SPACE 04222| AVX CERAMICS MDOI1SEI104ZAA
C..55 07=10562=0A | CCR 0,1 UF S0V .3 SPACE 04222| AVX CERAMICS MDO15E104ZAA
CReol 05=10006=0A | DGP WOuM 4000 1,5A 4713| MOT OR GEN INST
CRee? 0S=10006=0A | DGP wD4M Looo 1,S5A 4713/ MOT OR GEN INST
CR..3 05=08058«0A | DGP {NUO0O6 400 1A 15238| ITT SI D046
CR, 4 0S=08058=0A | DGP 1N4006 400 1A 15238| ITT SI Do4s
CR,,5 05=10027=0A | DRP i1N4999 200 3A 4713|MOT 8I
CR, .6 05=10027=0A | DRP {N4999 200 3A 4713| MOT SI
CR..7 05=08058=0A | DGP 1NU40O06 400 1A 15238|ITT SI DOUs
CR, .8 05=08058=0A | DGP 1N40OOS 400 1A 15238| ITT SI Dous
LR..9 05=08058=0A | DGP 1N40Os 400 1A 15238| ITT SI D046
CR,10 05=07920=0A | OGP 1N4t4B 75 (oM 7263|FCH SI D035
CR.11 0S=07920=0A | DGP INU4148 75 10M 7263|FCH sI D035
CR,.12 05«07920=0A | DGP i1N4148 75 (oM 7263|FCH SI Do03S
CR,13 05=07920=0A | DGP {N4gus 75 (oM 7263|FCH SI D035
CR, 15 05=07920=0A | OGP {N4148 75 {qM 7263|FCH SI D035
CR.16 05=07920=0A | DGP {N4148 75 1QM 7263|FCH SI D035
CR,17 05=07920=0A | DGP 1N414B 75 oM 7263|FCH ST D035
CR,18 05=07920=0A | DGP {N&4t4a 75 oM 7263|FCH SI D035
CR,20 05=07920=0A | DGP IN4148 75 toM 7263|FCH SI D035
CR, 2t 05=07920=0A | DGP 1N4148 75 {0M 7263|FCH ST Dn3S
CR,26 05-07920=0A | DGP {N4ju8 75 1qQM 7263|FCH 81 D035
CR,. 3t 05=07920=0A | OGP {N4148 75 10M 7263|FCH ST D035
CR,32 05=07920=0A | DGP IN4148 75 {OM 7263|FCH 8I D03S
CR,33 05=07920=0A | DGP 1N4148 75 {oM T7263|FCH SI D035
CR,34 05=07920=0A | OGP 1N4148-7S 10M 7263|FCH 81 D035
CR,36 05-07920=0A | DGP iN4148 75 oM 7263|FCH ST D035
Jeus? 31=10258=0A | CON MTA=100 POST 10 PIN 50423| BLI
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PARTS LIST, A27 TIME PCB INTERCONNECT BOARD (89-11070-1A) - Cont'd

SCHEMATIC| BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Jeoot 31=10198=0A | CON 26 PCB TAIL HEADER STCON| 15912| ANSLEY 609=2622M
Jeeod 31=10309~0A | CON 36PIN CARD EDGE PC TYPE | 50423|BLI
Jeeas9 31=10309=0A | CON 36PIN CARD EDGE PC TYPE 50423 BLI
Jee10 31=10309=0A | CON 36PIN CARD EDGE PC TYPE 50423| BLI
Jeell 31=10163=0A | CON 15 PIN CARD EDGE PC TYPE| 2260 AMPHENOL 225-21521=110
Jeol2 31=10163=0A | CON 15 PIN CARD EDGE PC TYPE| 2260]| AMPHENOL 225=21521=110
Joot13 31=10163=0A | CON 15 PIN CARD EDGE PC TYPE| 2260] AMPHENOL 225=21521-110
J.e18 31=10163=0A | CON 15 PIN CARD EDGE PC TYPE| 2260 AMPHENOL 225-21521-110
Jee22 31=10259=0A | CON MTA=100 POST 3 PIN 50423| BLI
Jo117 31=-10163=0A | CON 15 PIN CARD EDGE PC TYPE| 2260|AMPHENOL 225=21521=110
J.127 31=-10163=0A | CON 15 PINM CARD EDGE PC TYPE 2260| AMPHENOL 225=21521=110
Keool 14=10031=0A | RLY RF DPDT T05 CASE 12V 50423| BLI
Keood 14=10021=0A | RLY REED FORM A SV S000HMpIP| 50423| BLI
Keool 14=10024=0A | RLY SPDT SV 50423] BLI

vedd 14=10031=0A | RLY RF DPDPT TOS CASE 12V 50423| BLI
Keoob 14=10024=0A | RLY SPOT sV 50423| BLI
K,e,9 {4=10031=0A | RLY RF OPDT TOS5 CASE 12V 50423| BLI
Keo10 14=10020=0A | RLY REED FORM € SV 2000HM DI| 50423| BLI
Keoll 14=10021=0A | RLY REED FORYM A SV S5000HMpIP| 50423| BLI
Lessl 03-10052=0A | CRF 33 UH INDUCTOR 71895| DELAVAN 1537=52
Lews? 03=10085=0A | CRF ,15 UH INDUCTOR 71895| DELAVAN 1025=00
Leesd 03=-10084=0A | CRF 2,2 UH INDUCTOR 71895| DELAVAN 1025=28
Poay? 88-10085=1A | CAA 6127 IC REG CONN CA AgsY| S0423|BLI
PeaoB B8=10085=1A | CAA 6127 IC REG CONN CA ASSY| sovas23|BLI
Peold 88=10085=1A | CAA 6127 IC REG CONN CA ASSY]| s50423]BLI
Qeosl 10=210043«0A | TRQ 2N3904 NPN 1 40 PTO0-92| 4713/ MOT 1 300M 40
,,.2 10=10123=-0A | TRQ 2N4240 HI VOLTAGE NPN 3607| RCA 2N4240

wes 10=10012-0A | TR@ 2N3439 NPN { 350 MT0.5 4713/ MOT 5 15M 4p

.énm 10=10043-0A | TRQ 2N3904 NPN { 840 PT0.92]| 4713/ MOT 1 300M 40

. 10=10080=0A | TRG 2N440T PNP 4713| MOTOROLA
Qeelt 10-10080=0A | TRQ 2N4403 PNpP 4713 MOTOROLA
Q,,15 10210080=0A | TRQ 2N4403 PNP 4713|MOTOROLA
Ueal8 10=-10080=0A | TRQ 2N4403 PNP 4713 MOTOROLA
Wea20 10-10033=0A | TRG 2N3646 NPN { 15 PT0=92 4713|FCH ,5 3504 25
G,,21 10-10009=0A | TRQ MPS6519 PNP { 25 PT0.92| 4713|MOT 1 340M 250
Revo? 12=12737=0A |RFC 68,0 K 2,0 W J¢e 5% 1121]|4=B TYP HB
Reeol 12-12164=0A | RFF 46,4 250,0MW Fie 1Y 16299| CGW RNSSD 46R4 F
Reaod 12=-12232=-0A | RFF 215,0 250 MW Fimiy 16299|CGN RNSSD 2150 F
ReeoS 12=12400=0A |RFF 10,0 K 250 ,0MW Fe= 1% 16299|CGW RNSSD 1002 F
Reeob 12=12264=0A | RFF 4db64,0 250 MW Fe=i1YX 16299|CGW RNSSD 4640 F
Reod? 12=12136=0A | RFF 23,7 250,0MK Fe= 1% 16299|CGN RNSSD 23R7 F
R,,.B 12-12300-0A | RFF 1,0 K 250 MN Feefy 16299|CGWN RN5SD 1001 F
R,,.9 12-12280=0A | RFF 681,0 250 MW FemyX 16299|CGN RNSSD 6810 F
ReolO 12=12400=0A |RFF 10,0 K 250,0MW Fsm 1Y% 16299 CGW RNSSD 1002 F
Reoll 12-12400=0A |RFF 10,0 K 250,0MW Fee 1Y 16299 |CGW RNSSD 1002 F
Reot12 12-12791=0A | RFF 1.0 M 500,0MW 4«0,5% 16299|CGN NA6S OR ADV2634s
Reoll 12=12791=0A | RFF 1,0 M 500,0MN ¢=0,5% 16299 |CGN NAGS OR ADV26346
Re.21 12=12364=0A |RFF  4,64K 250,0MN F4e 1Y 16299 |CGN RNSSD 4641 F

.23 12=12280=0A | RFF 681,0 250 MW Faey¥ 16299 | CGN RN55D 6810 F
Res24 12=12168=0A |RFF 51,1 250 ,0MW F4e 1% 16299 |CGN RNSSD Si1R1 F
Ree25 12-12188=0A |RFF 82,5 250,0MW Fse 1Y% 16299 |CGWN RNSSD B82RS F
R,.26 12=12212=0A | RFF 133,0 250,0MW F4a 1Y 16299 |CGN RNSSD 1330 F
R,.28 12=-12348=0A | RFF 3,16K 250,0MW Few 1Y 16299|CGW RNSSD 3161 F
R,.29 12=13296=0A | RFC 680,0 1,08 J +/=5% 1121|ALLEN BRADLEY TYPE GB
R,.30 12=13301=0A | RFC S6 500,044 ¢/« 5% 1121/ ALLEN BRADLEY TYPE EB
Ree36 12=12329=04 | RFF 2.0 K 250,0MW Fe¢= 1Y 16299 | CGN RNSSD 2001 F
Rea37 12=12300=0A | RFF 1,0 K 250 Mw Fea1¥ 16299|CGN RNSSD 1001 F
R..39 12=12212=0A | RFF 133,0 250,0MW Fe= 1Y 16299|CGWN RNSSD 1330 F
R,.41 12=12212=0A |RFF 133,0 250,0MW F+= 1% 16299 |CGN RN5SD 1330 F
Reol2 12=12400=0A |RFF 10,0 K 250,0MW F+e 1Y% 16299 |CGN RNS5SD 1002 F
Reold 12=12364=0A | RFF 4,64K 250,0MWN Fée= 1¥X 16299 | CGN RNSSD 4641 F
ReedS 12=12300=-0A | RFF 1,0 K 250 MW Fealy 16299 |CGWN RNSSD 1001 F
R..u6 12=12300=0A | RFF 1.0 K 250 MN Femiy 16299 CGN RNSSD joo01 F
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PARTS LIST, A27 TIME PCB INTERCONNECT BOARD (89-11070-1A) - Cont'd

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

R,.u49 12-12200=0A | PFF 100,0 250,0MW Fea 1% 16299 CGw RNSSD 1000 F
Rea50 09<10151=0A | RVF 2,0 K S500,0MW 73138|HELIPOT 72P4
R.e51 12=12212=0A | RFF 133,0 250.0M" F4= 1% 16299 CG™ RNSSD 1330 F
Reas? 12=12354=0A | RFF Ueb4K 250,0MN Fée 1Y 16299|CG® RNSSD usul F
Ree53 12=12316=0A | KFF 1,47K 250 MM FeemlX 16299| CGWN RNSSD 1471 F
Rq,a55 12-12300=0A | RFF 1,0 K 250 MW Feety 16299| CGAN RNSSD 1001 F
R,e56 12=-09839=0A | RFC S.1 250,0MW J¢= 5% 1121| AB CB
R,.60 12=12316=0A | RFF 1,U7K 250 MW FaatiX 16299| CGW RNSSD 1471 F
Reebl 12=12400=0A | RFF  10.0 K 250.0MW Fé+= 1Y% 16299| CGA PNSSD 1002 F
Reosb2 12-12500=0A | RFF 100,0 K 250,0MN F+e 1% 16299| CGW RNSSD 1003 F
Reeb3 12=12500=0A | RFF 100,0 K 250,0MW Fae 1% 16299 CGW RNSSD 1003 F
R..ba 12-12300=0A | RFF 1.0 K 250 MW Fe=1% 16299 CGN RNSSD 1001 F
ReabB 12~123d8=0A | RFF 3.1AK 250,08 Fea 1Y 16299| CGN RN550 3161 F
Ree0B 12-13301=0A | RFC S6 500,0MA ¢/= 5% 1121 ALLEN BRADLEY TYPF ER
R,.69 12=13296=0A | RFC 680,0 1,04 J +/=5% 1121 ALLEN BRADLEY TYPF GB
Reo70 12-121R8=0A | RFF 82,5 250,0MW Faw 1Y 16299| CGw RNSSD B2RS F
Real1 12-12188=0A | RFF 82,5 250 ,0MWN Fya 1% 16299| CGW RNSS5D 82R5 F
Real? 12=12240=0A | RFF 681,0 250 MW Fe=1Y% 16299| CGW RNSSD 6810 F
ReoT74 {2=-12188«0A | RFF 82,5 250, 0MA F4e= 1% 16299 CGW RMNSSD 82RS F
R,e75 12=-12300=0A | RFF 1.0 K 250 MW Fam1y 16299| CGW RNSSD 1001 F
Realb 12=12328=04 | RFF d.96K 250,0MN Fee 1Y% 16299| CGW RNSS5D 1961 F
R..80 12 1330 OA RFC 62.0 MEG 250 MW +/-5% 01121| AB TYPE CB
Seee? 25-1006 SwWC SLIDE PC RT ANGLE nPDT 50423] BLI
Useo?d 24=10228= OA ICP 7915 (Sv NEG KEG TO=220 4713|407 MC7915CP 0/E
Ueood 24=10167=08 | ICP CP790% =5V REG,1,5 AMP 4713|“0TORDLA QR EQUIV,
ileoe? 24=10142=-0A | ICP 74LS0u HEX INV 14 nipP 129571
Ugesd 2U4«10307=0A | ICP LF3SINMJ FET OP AMP D,T.L 4713 MOTORQLA LF3ISIN DR ENULIV
P 24=10367=04 | ICP 11C91 650 MHZ DIV RY 5 50423| BLI
[ ] 24=10368=04 | TCP SPBbOKR DIVIDER/2 02-14Z ]| 50423] BLI
Ueall 24=10369=0A | ICP MC1672 TRI 2 IN EXCL DR 4713 MOTORNLA MC1672
Ueall 2U4=10370=0A | JCP MWA120 WIDERAND AMP, 4713 ADTOROLA MAZ120
Ueol3 24=10170=0A | ICP 74LS251 DATA SELECTNR 1795 T, 1.5n74L 8251
U,.14 24=10372=0A | ICP 74L.S390 NDUAL DEC COUNTER 4713 M0T OR EQUIV SN74LS390
Uealh 2U=10170=04 | ICP 74LS251 DATA SELECTOR 1795 7, I,5N74LS251
Uesls 24=10113=08 | ICP 74L590 TTL DECADE L5=PwR| 27014 NAT,SEMI DM74LS90
Ueol? 20=10307=0A | ICP LF3S51nJ FET OP AMP D,T.L 4713 MOTORPNLA LF3SIN OR FAUIIV
UsulB 2U=10084=0N | TCP SNTU1AN HEX TNV OPEN COL 1295| TI LR EGUIV
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PARTS LIST, A30 uP CONTROL LOGIC (89-11085-1A)

6-34

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Conel 07=10562=0A | CCR 0,1 UF S0v .3 SPACF 04222| AvX CERAMICS MDO1SE104ZAA
Cowi® 07=10562=04 | CCR 0,1 UF 5oV ,3 SPACE 04222 AVX CERAMICS MDp1SE104ZAA
Cisuras 07=10562=0A | CCR 0.1 UF 50v ,3 SPACE 04222 AyX CERAMICS MDO1SE10UZAA
Ciuead 07=10562=0A | CCR 0,1 UF sov ,3 SPACE 04222| AVX CERAMICS MDOI1SEINYZAA
CoseS 07=-10562=04A | CCR 0.1 UF 50V .3 SPACE 04222| AVX CERAMICS MDO1SE1042AA
Ceneb 07=10562=0A | CCR 0.1 UF S0V .3 SPACE 04222| AVX CERAMICS MDO1SE104ZAA
Caisin? 07=10562=04 | CCR 0.1 UF 50V .3 SPACE 04222| AVX CERAMICS MDOISE104ZAA
Coneb 07=10562=0A | CCR 0,1 UF 50V .3 SPACE 04222 AyX CERAMICS MDO15E104ZAA
Coeo? 07=10562=0A | CCR 0,1 UF 50V .3 SPACE 04222| AVX CERAMICS MDO1SE1ouZAA
Casll 07=10562=0A | CCR 0,1 UF 50V .3 SPACE 04222| AVX CERAMICS MDO1SE10uZAA
Cin11 07-20004=-0A | CCD 27.0PF 500.0 VK+-10% 71590| CTL DD-27C
C.ot?2 07=20004=0A | CCD 27.0PF S00,0 VK +=10% 7189n| CTL DD=270
Coa1ld 07=10184=0A | CET 100,04F 10,0 VM DIP TaAN| 56280| SPRAGUE 196ND107X0010=LA%
Caold 07=10562=04 | CCR 0,1 UF 50V .3 SPACE Q4222| AVX CERAMICS MDOISE10UZAA
o [ | 31=10270=0A | CON 34 PIn PCB MALE HEADER 50423| BLI
Reool 12=08024=0A | RFC 3,3 K 250, 0MA J+= S¥% 1121] A=B TYP CB
Reeal 12=08024=0A | RFC 3.3 K 250,0MW J+= 5% 1121 A=B TYP CB
L - 12=12244=0A | RFF 287,0 250 MW Feemi¥ 16299| CGW RHS5SD 2870 F
RNo ol 13=10105=0A | RNF 390 B8 PIN SIP 4 RES 80053| RECKMAN 7B4=3=R3I90/ROURNS
RN, ,2 13=10105=0A | RMF 390 8 PIN SIP 4 RES 80053| BECKMAN 784«3=aR390/ROURNS
RN..3 13-10051-0A | RNF 4.7K 8 PIN SIP 5% 80053| BECKMAN 764-1-R4.7K
Ryeed 13=10105=-0A | RNF 390 8 PIN SIP 4 RES 80053| BECKMAN 7B4=3=R390/ROURNS
RN, S 13=10102=0A | RWF 4,7K 10 PIN SIP, 9 RES 80053| BECKMAN 7B5=1=R4_ 7K -
Usael 24=10356=0A | ICP 6810 128 X 8 STATIC RAM 4713] MOTORDLA 6R10P QR EQUTIV,
Ui s s 2 24~10388-1A | ICP 6127A prog 6V00/6FFF U2 50423 BLI
Usswu3 24~-10389-1A | ICP 612T7A PROG T7000/7FFF U3 50423| BLI
U...4 24-10390-1A | ICP 6127TA PROG B00QO0/8FFF U4 50423| BLI
Ueual 2U=1014d=0A | ICP 74dLS08 QUAD AND 14 nip 1295 11
Useob 24=1014S5=0A | ICP 74LS0n NUAD NAND {4 DIP 1295| TI
Usoo? 20=10145=0A | ICP T74LS00 GUAD NAND 14 DIP 1295| T1
UyeoB 24=10290=0A | ICP 74LS11 (3)3 INPUT AND 4713| MOTOROLA 74LS114
g el=10142=04 | ICP 74LS04 HEX INV 14 DIP 1295| 71
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U,e12 24«10321=0A | JCP MCAT2R NON INV BVS TRANS 4713 MOTOROLA MCeT2B OR EQUIV
Ugall 2U=10321=0A | ICP MCAT2R NON INV BVS TRANS 4713| MDTORNLA MCBT28 OR FRUTV
J,.14 24=10315=0A | ICP DM74L537% OCT D=TYPE F/F| 12040| NATIONAL DYM74LS373 NR FRULIY
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PARTS LIST, A31 SIGNAL CONTROL DECODER (89-11083-1A) PARTS LIST, A31 SIGNAL CONTROL DECODER (89-11083-1A) - Cont'd

SCHEMATIC | BALLANTINE ' MFR
RIPTI NUMBER SCHEM | BALLANTINE MFER

REF PART NO. DESCRIPTION CODE MFR PART REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Coval 07=10562=0A |CCR 0,1 UF 50v ,3 SPACE 04222 |ayX CERAMICS MDOISE104ZAA D TE L T -
Cues2  [07-10562-0a |CCR 0,8 UF 50v .3 SPACE | 04222 |AVX CERAMICS MDO15E10UZAA U::{z 20_183::_“ ;EP 2:::; :§ g:sgg g;;g {zgt nggg :: AR EQUR‘
Coed3 07-10562=0A [CCR 0,1 UF S0V ,3 SPACE 04222 |AVX CERAMICS MDO1SE104ZAA T St Tt e 5 o e ! OR EQU
Couall 07-02257-0A |CMD 200 PF 500 V K 10X et of el el o U“:a N;g}:g:& tlgp :Ml;; :1 :pEEIJ 2:;0 IsoL ggzgg HP OR EQUIV
CuevsS 07=10184=0A |CET 100,0UF 10,0 VM DIP TAN | 56289 [SPRAGUE 196D107X0010=LA3 e . b I SPEED NPTO IsOL HP OR EQUILV
Ciov o6 07-20108=0A |CET 10,0UF 20:0 v 10% 81349 [CS13RE106K “..'1 22-10318-01\ ICP 6N137 HI SPEED OPTO IsnL | 28480|MHP OR EGUIV
Conal 07=10184=0A [CET 100,0UF 10.0 VM DIP TAN | 56289 [SPRAGUE 196D107X0010=LA3 o aa-wsxe-oa TCP 6N137 HI SPEED OPYO IsOL| 28480|HP OR EWUIV
Cread 07-20108=0A |CET 10,0UF 20,0 V 10% 81349 [CS13BE106K el 24=10318=0A| ICP 6N137 HI SPEED DPTo IsoL| 28480|HP OR EQUIV
Coee? 07=-10562=0A |CCR 0,1 UF 50V ,3 SPACE 04222 |AVX CERAMICS MDOISE10UZAA *:..22 24=1031R=0A| ICP 6N137 HI SPEED OPTD ISOL | 28480|HP DR EQUIV
CowlE 07=10562=0A |CCR 0,1 UF S0V ,3 SPACE 04222 |AVX CERAMICS MDOISE104ZAA Uga23 24=19318=0a| ICP 6M137 HI SPEED OPTO 1soL| 28480|HP OR EaUIV

Coell 07=10562=0A |CCR 0.1 UF 50V .3 SPACE 04222 |AVX CERAMICS MD01SE104ZAA
(e 07=10562=0A |CCR 0.1 UF S0V .3 SPACE 04222 [AVX CERAMICS MDO1SE104ZAA
Cueels 07-10562+=0A [CCR 0,1 UF 50V ,3 SPACE 04222 [AVX CERAMICS MDOISE104ZAA
Cuialb 07=10562=0A |CCR 0.1 UF Sov ,3 SPACE 04222 |AVX CERAMICS MDOISE104ZAA
Coet? 07=10562=04A |CCR 0.1 UF 50V .3 SPACE 04222 |AVX CERAMICS MDO{SE104ZAA
Cure 18 07=10562=0A |CCR 0,1 UF S0V ,3 SPACE 04222 |AVX CERAMICS MDOISE104ZAA

0.1

Cowl® 07=10562=0A [CCR UF 50v ,3 SPACE 04222 |AVX CERAMICS MDOISE104ZAA

C..20 07-10562-0A | CCR 0.1 UF 50 V .3 04222 |AVX CERAMICS MDO15E104ZAA
C..21 07-10562-08 |CCR 0.1 UF 50 V .3 04222 |AVX CERAMICS MDO15E104ZAA
C..22 07-10120-0A | CCD 22.0 NF 25.0 MV 71590 |CENTRLB UK25223 or EQUIV
Ca423 07-10120-0A | CCD 22.0 NF 25.0 MV 71590 |CENTRLB UK25223 or EQUIV
C..24 07-10120-0A | CCD 22.0 NF 25.0 MW 71590 |CENTRLB UK25223 or EQUIV
L..25 07-10120~0A | CCD 22,0 NF 25.0 MW 71590 | CENTRLB UK25223 or EQUIV

Jeeel 31=10198=04 [CON 26 PCB TAIL: HEADER STCON | 15912 |ANSLEY 609=26224
Jeosd 31=10237=0A |CON 20 PIN PCB MALE HEADER 15912 | T&B/ANSLEY 609=2022M

B,0,l 10=09473=0A | TR@ 2N3906 PNP { 40 PT0=92 4713|MOT 1 200M 60

Reool 12«12300=0A | RFF 1,0 K 250 MW Femi¥ 16299 |CGW RNSS5D 1001
Resed 12=12364=0A | RFF U4,64K 250,0MW Fe= 1% 16299 |CGN RNSSD 4641
Resad 12=12364=0A | RFF  4,64K 250,0MW Ft= 1% 16299 |CGW RNS55D 4bd1
Resod 12=1226U4=0A | RFF 464,0 250 MW Fe=1% 16299 |CGW RNSSD 4640
RussD 12«12264=0A | RFF 464,0 250 MW FemiY 16299 |CGW RN5SD 4640

Reesb 12=12364=0A | RFF  4,64K 250,0MA Fé= 1% 16299|cGN RNS5D asdy
ReoaT 12-12364«0A | RFF  4,64K 250,0MW F4w 1% 16299|CGw RNSSD 464}
Rou,B 12=12336=0A | RFF  2,37K 250,0MW Few 1% 16299|CGN RNS5D 2371
Reoad 12=12336=0A | RFF  2,37K 250,0MA F4= 1% 16299|CGN RNSSD 2371
Reoll 12=12608=0A | RFF  1,21M 500 MW Fee1¥ 16299|CGW RN6OD 1214
Rewdl 12=12336=0A | RFF~  2.,37K 250 ,0MW Fe= 1% 16299|CGW RNSSD 2371
Reel2 12=12368=0A | RFF  5,11K 250,0MW F4e 1% 16299|CGW RNS5D 5111
Rial13 09=10093=0A | RVF 10,0 K 500,0MWN KVERT MT| 73138 HELIPOT 72XW 10K

Reetd 09=10261=0A | RVF 20.0 K 500.0MW K VERT wT| 73138|HELIPOT 72X R20K
R,.15 12=12380=0A | RFF  6,81K 250,0MA Fe= 1% 16299| CGH RNSSD 6811 F

MMM MMM MM MMM

R,elb 12=12300~0A | RFF 1,0 K 250 MW F4m1X 16299/ CGMW RNSSD 1001 F E5TT053TA)
Reel? 12=12336=0A | RFF  2,37K 250,0MW Fé= 1% 16299/ CGW RN5SD 2371 F [ Tos @ Ag' SIGNAL CONTROL HECODER ) S JL ]

ReolB 12=12412=0A | RFF 13,3 K 250,0MW F¢= 1% 16299| CGW RNS5S5D 1332 F B —— -___ 2; RIS 7 RM g J4

Reot9 12=12380=0A | RFF  6,81K 250,0MH F4= 1Y 16299| CGW RN55D 6811 F i - U2 U3 us us ue R® g o) mmogs RO E —
RN, ., 1 13-10051=04 | RNF 4,7 K BPIN SIP 5% 80053| BECKMAN 76Ue1=R4, 7K * —) B  # -t R t 1 E| v 2 e ] L

RN, ,2 13=10051=0A | RNF 4,7 K BPIN SIP 5% 80053| BECKMAN 764a1=R4, 7K =44 L

RNeo3 13=10013=0A [ RNF 470,0 S00,0MN SX7RESUP 50423| BECKMAN 764=1R4T0 ° D I s

RN, , 4 13=10051=0A | RNF 4,7 K 8PIN SIP 5% B0053| BECKMAN T64=1=R4,TK = ‘ i .
o 1 24=10247=0A | ICP 93L08 8 BIT LATCHED 7263 FCH 93L08=9N T

Ugoo2 24=10247=0A | ICP 93L08 8 BIT LATCHED 7263| FCH 93L08=9N s, 3—lur we RNz ug
Useo3 24=10247=0A | ICP 93L08 B BIT LATCHED 7263| FCH 93L08=9N A o + |

U, 5.4 24=10247=-0A | ICP 93L08 8 BIT LATCHED 7263| FCH 93L08=9N L e e )L L J 1 } FI T P e W p
UyedS 24-10247=0A | ICP 93L0B B BIT LATCHED 7263 FCH 93L08=9N Rnal T = OO R — &
U,eu6 | 24=10247-0A | ICP 93L08 8 BIT LATCHED 7263| FCH 93L08=9N C > i 2 ] | o | §
T 24=10085=0A | ICP SN7417N HEX BUF, 15V coLL| 33890| TI OR EQUIV 5o b [ p—
Uses8 | 24=10287=0A | ICP 74L154 DECODER/DEMULTPLX| 33890| TEXAS INSTRUMENT 74L154 2 = — S
Ueeo9 24=10316=0A | ICP MC 6821 PERIPH INT ADAPT| 4713| MOTOROLA MCe821 vr ve i R4 P | g
Uend 0 24=10175=0A | ICP 1408 D TO A CONVERTER 4713| MOTOROLA MC1408 — Hi —— oM Bowm =, J
Uyott 24=10156«0A | ICP LMTU4ICN OP, AMP | 12040| NATL ,SEMI LM741CN 1 ¢ a6 =

Usel2 24«10156=0A | ICP LMT41CN OP AMP 12040| NATL,SEMI LM741CN
Usel3d 24=10085=0A | ICP SN7417N HEX BUF §sV coLL| 33890/ TI OR EQUIV
Usatd 24=10085=0A | JCP SN7417N HFX 8UF 1SV collL] 33890/ TI OR EQUIV
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Figure 6-15. SIGNAL CONTROL DECODER (A31)
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PARTS LIST, A40 STANDARD OUTPUT/FAST RISE (89-11164-1A)

SCHEM | BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
- 31=07340=0A] CON BNCs, DAGE#30220w1 2958794375 B47 B1BOO

PARTS LIST, A41 FAST RISE TIME PULSE CIRCUIT (89~11071-1A)

SCHEM | BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
| 07=10562=0A] CCR 0,1 UF 50V .3 SPACE 04222|AyX CERAMICS MDOISE104ZAA
Ciwed 07=10562=0A| CCR 0,1 UF S0V .3 SPACE 04222|AVX CERAMICS MDO1SE104ZAA
Couiie3 07=10562=04 | cCR 0.1 UF S0V .3 SPACE 04222|AVX CERAMICS MDO1SE104ZAA
Cusel 07=10562=0A| CCR 0,1 UF 50V ,3 SPACE 04222|AvVX CERAMICS MDO15E104ZAA
[ 07=02458=0A | CVP «25e 1,5 PF 2 kV | 74970 |JOHNNSON TYPE 273«f=1
Coeob 07=20108=0A| CET 10,01/F 20,0 V 10% 81349 |CS13BEL0AK
GuvsT 07-10562~0A| CCR 0.1UF 50V .3 04222|AVX CERAMICS MDO15E104ZAA
C...9 07-02246-0A| 1.5 NF 1.0KV +/-20% 84171 |ARCO TYPE CCD-152 CERAMIC
CR..1 05=07920=0A | DGP IN414B 75 {oM 7263 |FCH SI D035
CR, .2 05«07920=0A | DGP iN4j4s 75 oM 7263 |FCH SI D035
CR,,.S 05=07920=0A | DGP 1N4g48 75 foM 7263 |FCH SI Do3S
CR,,b 05=07920=0A | DGP 1N4148 75 oM 7263 |FCH SI D035
CR.,7 05=07920=0A | DGP IN4148 75 fqM 7263 |FCH ST D035
CR,,8 05=10160=0A | DSR 5082«0830 STEP RECOVERY 50423 |BLI
CRe.9 05=103164=0A | DHF MBD{02 4V SHOTTKY 4713 |[MOTORDLA MBD{02
Kewsl 14=10031=0A | RLY RF DPDT TOS CASE 12V 50423 |BLI
Diie sq 11 03-10068-0A | CRF 1.5UF MIN. +-10% 71895 |DELEVAN 1025-24 0/C
Bewal 10-10080-0A | TRQ 2N4403 PNP 4713 [MOTOROLA
[ . 10-10127-0A | TRQ 2N2222A NPN 1 40 MT0-180 | 40713 MOT .500 300M 100
Q,,.3 10=10079=0A | TRQ MPSA{3 OR Dy16P| 7263 [FCI MPSA13 ADV34938
0,,.4 10=10009=0A | TRQ MPS6519 PNP { 25 PT0=92 4713 |MOT 1 340M 250
[« N 10=-10009=0A | TRA MPS6519 PNP t 25 PT0=92 | 4713 |MOT 1 340M 250
0,..6 10=10009=0A| TRG MPS6S19 PNP { 25 PT0.92 | 4713 |MOT 1 340M 250
0,., 10=10005=0A| TRA MPS6515 NPN 1| 25 PT0.92 | 4713|407 ,350 390M 150
Q,,.,8 10=10005«0A | TRQO MPS6515 NPN 1 25 PT0e92 | 4713 |MOT ,350 390M 150
0 erove 10=10005=0A| TRQ MPS6515 NPN { 25 PT092| 4713 |MOT ,350 390M 150
- 12=1216B=0A| RFF 51,1 250.0MW Fye 1% 16299 |[CGW RNS5D S51R1 F
Riwal 12-12264-0A | RFF 464.0 250 MW F+=1% 16299 |CGW RN55D 4640 F
R,oe.3 12=12280=0A | RFF 681,0 250 MW FéemyX 16299 [CGW RNSSD 6810 F
Reeol 09=10107=0A| RVF 200,0 250,0MK K CerR | 73138 |HEL TYPE 72PM=200
Ry v 12-12316~0A| RFF 1.47 K 250 MW F+-1% 16299 |CGW RN55D 1471 F
Roeob 12=12120=0A | RFF 16,2 250,0MW F+= (X 16299 |CGH RNSSD 16R2 F
ReoaT 12=12128=0A| RFF 19,6 250,0MW Fee 1% 16299 |CGW RNSSD 19R6 F

evaB 12=12220=0A| RFF 162,0 250,0MW Fy¢ma { § 16299 |CGW RNSSD 1620 F
Reatl 12=13289=0A| RFF S50 OHM (X 50423 |BLI

eeld 12=12400=0A| RFF 10,0 K 250,0MW Fem 1% 16299 |CGW RN55D 1002 F
ReelS 12=12300=0A| RFF 1,0 K 250 MW Feeoly 16299 |CGW RNSSD 1001 F

aalb 12=1222B=0A| RFF 196,0 250 MW Feely 16299 |CGW RNSSD 1960 F
Rui 1T 12-12269-0A| RFF 523.0 250.0MW F+-1% 16299 |CGW RN55D 5230 F

e 18 09-10151-0A| RVF 2.0K 500.0MW 73138 |HELIPOT 72PM
Rest9 12=12120=0A| RFF 16,2 250,0MH Fe= 1¥ 16299 |CGW RNSSD 16R2 F
Ree20 12=12256=0A| RFF 383,0 250 MW Femi¥ 16299 |CGW RNSSD 3830 F

ee21 12«12356=0A| RFF  3,B3K 250 . 0MW F4e 1% 16299 |CGW RN55D 2831 F
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Figure 6-16. FAST RISE TIME PULSE CIRCUIT (A41)
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PARTS LIST, A42 AMPLITUDE COMPARATOR ASSEMBLY (89-11163-1A)

6-40

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Eonm) 31=07340=0A | CON BNC, DAGE&£30220=1 50423| BLI
b 351=03379=04 | CON UG=1094/Y BNLC,DAGE 50423| BLI
PARTS LIST, A43 AMPLITUDE COMPARATOR ASSEMBLY (89-11075-1A)
SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
CReol 05=07920=04 |DGP 1NAIU4B 75 10M 7263 |FCcH SI DO3S
CR.,2 16=10028=«04 |LMp LED RED AIDE ANGLE 28480 [HP SoHR2=0655
o S ¢ 05=07920=0A |DGP IN414R 75 10M 7263 |FCH 8T D035
Kyl 14=-10020=0A |RLY REED FORM € 5v 2n000HM DI | 50423 |BLI
Ko 14=10021=0A |RLY PEED FORY A S5V 5000HMpIP | 50423 |BLI
Dol 10=10043=04 |TRO 2N3904 NPN § 40 PTg=9p 4713 |M0T 1 300M 49
- 10=10043=0A | TR® 2N3904 NPN { 49 PT0a92 4713 |M0T 1 300M 4o
Yacui ) 12=12228-0A [RFF 96,0 250 MW Fsat¥ 16299 |CGW RNS5D 1960 F
Revol 12=12300=0A |RFF 1.0 K 250 MW F4=1% 16299 |CGA RNSSD 1001 F
Reoo3 12=12300=0A |[REF 1,0 K 250 MA Feei¥ 16299 |[CGAN RNSBD 1001 F
Reooll 12=13205=0A |RFwW 100,0 250,0MW A 50423 |BLI
Resad 12=13205=0A |KFW 100,0 250,0MwW A 50423 |BLI
R4 89HO0751A
- AM
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PI B RS Kl
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®E4 o |
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Figure 6-17. AMPLITUDE COMPARATOR ASSEMBLY (A43)
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PARTS LIST, A117 A/D CONVERTER (89-11174-1A)

6-42

SCHEMATIC| BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Covot 07-10340=-0A |CEM 22,0NF 400,0 V +=10% 80031 |[MEPCO C2B0MCF/A22k
C...? 07-10492-0A |CEA 47,0UF 16,0 V 50423 |BLI
Coeold 07=10492=-0A |CEA 47,00F 16,0 V 50423 |BLI
Couot 07-10441=-0A |Clbm 10,08F d00,0 V R0O031 |MEPCO C280MCF/AL0K
C...5 07-10223=0A |CYF j00, n&F 250, VK 73445 |[AMPREX C280AF/A100K
Cesst 07=10223=0A |CYF 100, MF 250, VK 73445 |AMPREX C280AE/A100X
Couvo? 07=-10083=0A |CET {,S5UF 35,0 V 56789 |SPRAGUE 1960155X00354A%
Ceoah U7=10083=0A |CET 1.5UF 35,0 V S6p89 |SPRAGUE 1960155X0035A3
CRe,t 05=10049=04 |DP 1NULI4R 100 1OM 1295 |T1 S1 D035 4 5 JAN
CR..? 0S=10049=-0A |DGP IN&14R 100 10M 1295 |7TT S1 DO3S 4 S5 JAN
Jeuol 48«10007=0A |SOC 16 PIN SOLNDER TajL 1295 |T1 016ST=7520(TAROR)
Neosol 10=10080=0A |TRG 2NY4UOY PNP 4713 [MOTOROLA
Reoal 12-12568=0A |RFF S511,0 K 500,0MA Fs4= 1Y% 16299 |CGW RN6KOD 5113 F
Reeol 12=12368=0A |RFF S.11K 250,0MW Fée 1% 16299 |CGW RNSSO S111 F
Resald 12=12568=0A |RFF S11,0 K S00,0MW F4e (Y 16299 |CGA RNKOD 5113 F
ReseB 09=10092=0A |RVF S0,0 K S00,0MW KVERT %T | 7313R [HELIPOT 72Xn 50X
Reosb 12-12368=0A |RFF 5.,11K 250,048 Fee 1Y% 16299 |CGw RNSSD 5111 F
Reeo? 12=1246d=04 |RFF 46,4 K 250,0MW F4= 1% 16299 |CGN RNSSD 4642 F
R,e,hB 12=12300~-0A |RFF 1,0 K 250 MW FeatX 16299 |[CGN RNSBD 1001 F
ReeoO 12=12136=04 |RFF 23,7 250, 0MW Fém 1% 16299 |CGW RNSSD 23R7 F
Real? 12=12200=0A |RFF 100,0 250,04 F4e 1Y 16290 |CGn RNSSD 1000 F
Reold 12=1236R=0A |RFF S.11K 250,0MA Fem 1Y% 16299 |CGW RNSSD S111 F
Roeld 12=12258=nA |RFF 402,0 250 MW FeaqX 16299 |CGW RNSSD #4920 F
Reel5 12=12152-0A |RFF 34 8 250 ,0MW Fea 1Y% 16299 |CGW RNSSD 34R8 F
Reslb 12=12560=0A |RFF 422,0 K 500 M% FemiX 16299 |cGwW RNGUND U223 F
RN, 41 13=10046-0A |&NF 47,0 tu PIN DIP 7 RES, RONS3|BECKMAN 899<3-R4T
Uesoaol 24=10249=0A | 1CP 74C90L HEX INV TT2 BUFFE | 12040 |NATIONAL MMT4CTI01IN
Uesol 24=10153=04 | ICP UAT7805 5Sv REG, 7263 |FCH LIGHTR(05393
Uoed3 24=10304=0A | ICP MC14433P 3 (/2 DGT A/D 4713|407 cMDS LSI
Useub 24=10313=0A | ICP MC1403U V REF 4713|MOTOROLA 1403U
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Figure 6-18. A/D CONVERTER (A117)
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PARTS LIST, A127 LOW DISTORTION PULSE GENERATOR (89~11068-1A)

SCHEMATIC | BALLANTINE MFR
REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Coe,t 07=100%3=0A | CET 10,0uF 35,0V M 56289 199D106X0035DA2
CoooT 07«=100%93=04 | CET {0,0UF 35 0V M 56289 199D106X0035DA2
Ceea¥ 07=10152=04 | CCH S<6PF 500,0 V NPO 10Y% 72982] ERIE 861 NPC S,6PF 10%500
C..10 07-10112-04a | CCC 100.0NF 50.0V CHIP 71590] CENTRLB WOO5FH104M
Coollt 07=1012u=0A | CCD 22 O0MF 25,0 VM 71590] CENTRLR UK2%223 OR EQUTY
Coatth 07=10053=0A | CET 10,0UF 35,0V M 56289) 1990106X0035DA2
Cerct 07=10112=04 | CCC 100,08F 50,0 V CHIP 71590 CENTRLB WOOSFH104M
C,.22 07=10112=0A | CCC 100,0NF K0,0 V CHIP 7159n] CENTRLR WO0SFHioUM
Ceord 07=10112=0A | CCC 100,0MF So,0 V CHIP 715890 CENTRLB WOOSFHiQuM
C..24 07=10112=0A4 | CCC 100.0NF 50,0 V CHIP 71590] CENTRLR WOOSFH{(p4M
C..25 07-10112-0A | CCC 100.0NF 50.0V CHIP 71590{ CENTRLB WOOS5FH104M
Cal0D 07=10562=0A | CCR 0.1 UF 50V o3 SPACE 042220 AYX CERAMICS MDO1SE104ZAA
Celu1 07=02246=0A | 1,5NF 1,0V ¢/= 20% RU§T1ARCO TYPE CCD=152 CERAMIC
C,103 07=10223=0A | CYF 100, NF 250, VK T34045| AMPREX C280AE/A100K
€.108 07=10562=0A | CCR 0.1 UF S0V .3 SPACE 04222| A¥VX CERAMICS MDO1SE1047AA
C,106 07=10562=0A | CCR 0,1 UF 50V ,3 SPACE 04222 AVX CERAMICS MDOISEL106ZAA
Cot07 07=20091=0A | CMD 47 ,0RPF 5y B4471|DM18=470]
C.108 07=02292=04A | CMD 470,0PF 500,0 FJé¢e 5% BUITI|ARCO DM=15«4T71=]
Ca109 07=10004=0A | CMD 300,0°F 500,0V DM RU1T1|ARCO DMm15a30yl
C.201 0T=022U6=0A | 1,5NF {,0KV ¢/e 20% RUyT7T1|ARCO TYPE CCD=152 CERAMIC
CReol 05=10049=0A | DGP IN4148 {00 f0OM 1295171 ST DO35 4 5 JAN
CR,,2 05=07920=0A | DGFP (Nd148 75 (oM 7263} FCH ST D035
CR,,3 05=10127=04A | DHF MBD101 4V SCHOTTKY 4713 MOT
CRa,4 05=07920=0A | DGP IN4148 75 (oM To63|FCH 81 D035
CR,,5 05=07920=0A | DGF 1NAL48 75 1oM 7263 FCH ST D03S
CR1Q0 05«07920=0A | DGF 1N4148 75 foM 7263 FCH ST D035
CR101 05=07920=0A | DGF {N414R 75 oM To63|FCH ST DO3S
CRig?2 05=10049=0A | DGP {N4148 100 {10M 1295|TI SI D035 4 S JAN
CR103 05=10049=0A | DGP {N414R8 100 {oM 1295 TI SI D03S 4 & JAN
Jooal 31«10173=04 | CON COAX MIN PC JACK SNAP NN | 98291 |SEALECTRO S51«051=0000 EQU
Jeea2 31-10173-0A | CON COAX MIN PC JACK SNAP ON| 98291 |SEALECTRU 51-051-0000 EQU
Koosl 14=10024=0A | RLY SPDT sV 50423 |BL1
Lieod 46=10000=0A | FRB FERRITE READ 76488] STACKPOLE S7=0180=70 MAT
. 46=10000=0A | FRB FERRITE BEAD 76488| STACKPOLE 57=0180=70 MAT
B,.,2 10=08055=0A | TRO 2N918 PHP { {5 PT0ai8 T2631FCH 300 900M 20
Beeo3 10=20805%=0A | TRQ 2N918 PNP {1 15 PT0=18 T263) FCH 300 900M 29
] 10=10168«04 | TRQ 2NST7y 07263 FAIRCHILD OR EQUIV 2N8771%
Boae? 10=10168=0A | TRQ 2N&T7T7y 07263] FAIRCHILD OR EQUIV 2N8771
Q010 10=10168=0A | TRO 2NS77y 07263  FAIRCHILD pORrR EQUIV 2NS7T71
8,011 10=10168«0A | TRQ 285771 07263| FAIRCHILD DR EQUIV 2N577%
2,012 10=08063=0A | TRQ 2NS087 PNP { S0 PT0O=92 47131 M0T 1 40M 150
B.018 10=10157=0A | TRQ BFYS0 NPN { {5V § TO 50423 BLI
8,17 10=10157=0A | TRG BFY90 NPN { 18V 8§ TO 50423| BLI
R,o18 10=09485«0A | TRQ MPS6521 MPN 1 25 PT0w9? 4713 MOT | 390M 100
2,100 10=10142=0A | TRA 2NS403 PNP { 160 T0=929p U713 MOTOROLA
8,101 10=10142=0A | TR 2NS401 PNP 1 160 TO=920 4713 MOTOROLA
9,102 10=10142=0A | TRQ 2NS401 PNP 1 160 TO=920 4713 MOTOROLA
@,103 10=10043=0A | TRD 2N3904 NPN § 40 PT0=92 4713 MOT 1 300M 40
@,104 10=10142=0A | TRQ 2NS401 FNP 1 160 T0=920 4713 MOTOROLA
8,105 10=09473=0A | TRG 2N3906 FNP | 40 PTDe92 4713 MOT 1 200M 60
¥,106 10=1014b=0A | TRG 284925 NPN 1 150V TO3®9 4713 MOT
Gol07 10-10043=0A | TRQ 2N3904 NPN { 40 PT0=92 4713 MOT 1 300M 40
Reood 12=12164=0A | RFF 46,4 250,0MW Fém 1% 16299 CGW RNSSD 46R4 F
- 12=12268=0A | RFF 511,0 250 MW Fiei¥ 16299 CGW RN550 Si10 F
R,pa5 12=12100=0A | RFF 10,0 250, 0MW Few 1Y% 16299] CGW RNSSD 10RO F
Reaob 12=12228=0A | RFF 196,0 250 MW FamiX 16299] CGW RNS5SD 1960 F
Reool 12=12168B=0A | RFF 51,1 250, 0MW Few 1% 16299 CGW RNSS5D S51R1 F
Reool 12=12208=0A | RFF 121,0 2%0,0MW F4e 1% 16299 CGN RNSSD 1210 F
Reoe? 12=12208=0A | RFF 121,0 250,0MW Fe= 1% 16299 CGW RNSSD 1210 F
Reot? 12=12268=0A | RFF 511,0 250 MW Femi¥% 16299 CGW RNS550 5110 F
Ryall 1¢=122B0=0A | REF 681,0 250 MM Femiy 16299 CGN RNSSD 68iQ F
Reol® 12=12280=0A | RFF 681,0 250 MW Fémwi¥ 16299| CGW RNSSD 6810 F
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PARTS LIST, A127 LOW DISTORTION PULSE GENERATOR (89-11068-1A) - Cont'd

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

Reoe?20 12=-12132=0A | RFF 21,5 2S0,0MW Fse 1% 16299] CGW RNSSD 21RS F
R,.21 12=12168=0A | RFF S1,1 250,0MW F4= 1Y 16299|CGW RNSSD SiR! F
Ree2?2 12=12168=0A | RFF 51,1 2S0,0MH Fem 1% 16299 CGH RNSSD SiR) F
Ree33 12=12398=0A | RFF 1.21K 250 MW F4e=qX 16299 CGW RNSSD 1211 F
Roeo34 12-12308=0A | RFF 1,21K 250 MW FeatX 16299| CGN RNSSD 1211 F
Ree35 12-12100=0A | RFF 10,0 250,0MN Fe= 1Y% 16299 CGN RNSSD 10RO F
Reoldb 12=-12132=-0A | RFF 21,5 250,0MW F4= 1% 16299| CGW RNSSD 21RS F
Reed? 12=12208-0A | RFF 121,0 250,0MW F¢= 1% 16299| CGA RNSSD 1210 F
Ree38 12=-12208=0A | RFF 121,0 250,0Mw F4e 1% 16299| CGW RNSSD 1210 F
R,¢39 12-12100=0A | RFF 10,0 250,0M% Fye 1y 16299| CGAX RNSSD 10RQ F
Reedl 12=12168=0A | RFF S1,1 250 ,0MW Feém 1Y% 16299 CGN RNSSD S1R1 F
R..43 12-12290-0A | RFF 866.0 250 MW F+-1% 16299 | CGW RN55D 8660 F
R,.50 09«10269=0A | RVF 100 OHM S00 MW K VERT 73138 HELIPOT 72X R100
Ree51 12=12500=0A | RFF 100,0 K 250,0MW Fse 1% 16299|CGWN RNSSD 1003 F
R,.52 12=12500=0A | RFF 100,0 K 250,0MN F4a 1% 16299 | CGW RNSSD 1003 F
R..53 12-08020=04 |RFC 10,0 M 250,0MN J¢= 5% 1121|A=B TYP CB
R..54 09-10120=0A | RVF 100,0 K 250,0MW K CERMET| 73138|POT HELIPOT 72XwWR 100K
Ree5S 12=12408=0A | RFF 12,1 K 250,0MW F¢= 1Y% 16299|CGW RNSSD 1212 F
Res56 12=12408=0A | RFF 12,1 K 250,0MW F¢e 1Y% 16299 | CGW RNSSD 1212 F
Ree59 12=12168«0A | RFF 51,1 250, 0MN Fem 1% 16299|CGN RNSS5D SRy F
Reeb0 12=12100=0A | RFF 10,0 250, 0MAN Fée 1% 16299|CGN RNSSD 10RO F
Reobl 12-09839=0A | RFC S.1 250, 0MW J+= SY% 1121|AB TYP CB
Reob? 12=12168=0A | RFF 51,1 250, 0MN Fée 1% 16299|CGAN RNSSD S{R) F
Reeb3 12=12232=0A | RFF 215,0 250 MW FiemiY 16299|CGN RNSS5D 2150 F
Resbd 12=12328=0A | RFF 1,96K 250,0MW Fé= 1% 16299|CGW RNS5D 1961 F
Reob5S 12=12268=0A | RFF 511,0 250 MW FemiX 16299| CGW RNSS50 5110 F
Ree66 12=12200=0A | RFF 100,0 250,0MW Fye 1Y% 16299|CGN RNSSD 1000 F
Reab7 12=12328=0A | RFF 1.,96K 250,0MN F4a 1% 16299|CGN RNSSD 1961 F
R,.68 12«12100=0A | RFF 10,0 250 ,0MW Fee 1% 16299|CGAN RNSSD 10RO F
R,.69 12=12168=0A | RFF 51,1 250,0MN Fee 1Y 16299|CGM RNSSD SiR1 F
R,.70 12=12268=0A | RFF 511,0 250 MW FeeyX 16299 | CGN RNS5SQ Si10 F
Reo71 12=12232=0A | RFF 215,0 250 MW Feefy 16299 |CGN RNSSD 2150 F
R,.72 12=12168=0A | RFF 51,1 250 ,0MN Fe= 1% 16299|CGn RNSSD SyRy F
R,100 12=-12400=0A |RFF 10,0 K 250,0MW F+e= 1% 16299 |CGN RNSSD 1002 F
R,101 12=12368=0A |RFF  S,11K 250,0MW Fse 1% 16299 |CGN RNSSD 5111 F
R,102 12=12300=0A | RFF 1,0 K 250 MW FeatX 16299 |CGN RNS5SD 1001 F
R,103 12=12192=0A |RFF 90,9 250,0MW Fee 11X 16299 | CGH¥ RNSSD 90R9 F
Ro104 12=12264=0A | RFF 464,0 250 MW Femi¥ 16299 |CGWN RNSSD 4640 F
R,105 12-12328=0A | RFF 1,96K 250 ,0MW F¢= 1Y 16299 |CGN RNSSD 1961 F
R,107 12=12308=0A | RFF 1,21K 250 MW FemiX 16299 |CGW RNSSD 1211 F
Ret108 12=12364=0A | RFF 4,64K 250,0MH Fe= 1% 16299 |CGN RNSSD 464y F
R,109 12=12328=0A | RFF 1,96K 250,0MW Fem 1Y% 16299 |CGN RNSSD 1961 F
R,110 12=12300=0A | RFF 1,0 K 250 MW Feey 16299 | CGN RNSSD 1001 F
Re111 12=12164=0A | RFF 46,4 250 ,0MW F+e 1Y 16299|CGW RNSSD 46R4 F
Rel112 12=12364=0A | RFF 4,64K 250,0MW F¢= 1Y% 16299 |CGWN RNSSD 4641 F
R,113 12=12100=0A |RFF 10,0 250, 0MN Fee 1Y 16299 CGW RNSSD 10RO F
R,114 12=12368=0A | RFF S.11K 250,0MW F4+m 1% 16299|CGN RNSSD 5111 F
R.115 12=12220«0A | RFF 162,0 250,0MW F¢= 1 S 16299|CGW RNSSD 1620 F
R.116 12=12264=0A | RFF 464,0 250 MW Fealy 16299 | CGW RNSSD 4640 F
Useo? 2410212=0A | ICP CA3140E FET OP AM MINDIP | 86684|RCA CA3140G FET OPAMP MINI
Upool 24=10212=0A | ICP CA3140E FET OP AM MINDIP | 8668U4|RCA CA3140G FET OPAMP MINI
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Figure 6-19. LOW DISTORTION PULSE GENERATOR (A127)
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PARTS LIST, A50 REAR PANEL ASSEMBLY (89-11160-1A)

SCHEMATIC | BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
J..30 31-03379-0A |CON UG-1094/U BNC, DAGE 29587| STATE ELEC. PARTS
eoet 24-10373=0A |ICP LM323 3 AuP PNS VLT REG 4713 0T NR ERUIV LM323

PARTS LIST, A52 FRAME ASSEMBLY (89-11159-1A)

SCHEMATIC | BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
T 24=10147=0A |1CP MCTRY2CP 12V 1AM REG 4713| 40T MC76126
LA 2U=10258=nA |ICP 7912 =1pV REG {1 Q4P 120d4n| NAT |L¥7912 OR ENUAL
Uyeah 24=10153=04 |ICP UA7H0NS SV RFEG, 7263| FCH LGHTANS393
U, .64 2U=10153=04 |TCP UATS8NS 5V RQEG, 726%| FCH UGHTAQS393

PARTS LIST, A53 FINAL ASSEMBLY (89-11177-1A)

SCHEMATIC | BALLANTINE MFR

REF PART NO. DESCRIPTION CODE MFR PART NUMBER
Saeesl 25-10187=0A |S+C npIP SC B POSITION 50423| BLI
Sees? 25=10187=0A |SHC OIP SuC 8 PDSITION 50423| BLI
Seeed 25=101R7=0A |S«C DIP S%C B PUSITIUN 50423|BLI
Seaed 25=10187«0A |S»C DIP §~C & POSITION 50423|BLI
SeeeS 2S=10187=0A |SwC DIP SwC 8 POSITION 50423|BLI
Seeeb 25=10187=04 |swC DJP S~C 8 POSIVION 50423|BLI
S 25«=10187=0A |SWC DIP SaC R POSITIONM 50423|BLI
Seead 25=1y187=npA |SnC DIP SC B8 POSITINN 50423 |BLI
Yoinal K8-10001-1G |OSC 6127A 1 GHZ 0OSC 50423|BLI
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B
= Ballantine Laboratories, inc.

ADDENDUM

TO INSTRUCTION MANUAL: MODEL No. s127A
Units thru Serial Prefix 021

INSTRUCTION MANUAL

Page 3=1. Add the following NOTE at the end of paragraph 3-8,

NOTE

To check the setting of the Calibrator's
IEEE-488 bus address selector switch A50-
$1/58 wait for the prompt lines to appear
in every display window and press the
CLEAR touch key. The two digits of bus
address to which the 6127A is set, will
appear in the DEVIATION display window.
Be sure the 6127A bus address matches

the command program from the bus control-
ler. Refer to paragraph 3~-25 for bus ad-
dress switch setting, The bus address
display capability is active only after

a SELF TEST cycle,

Page 3-23. Add the following to table 3-11.
TABLE 3~11. MODEL 6127A OPERATING HINTS~(Cont'd)

12. Unit eelf test checks okay after SELF TEST  6127A bus address may not match controller pro-

cycle, but will not respond to the bus controller. gram, Determine controller program address re-
quirement for the 6127A, Then SELF TEST again
and wvait for all prompt lines to appear. Press
CLEAR touch key and observe 6127A bus address
display in DEVIATION window., If 6127A and con-
troller bus address do not coincide, reset 6127A
address.

13. When using the VOLTS/DIV and LOW DISTORTION This minimized noise and permits viewing the
PULSE modes at low emplitudes below 500 mV, always cleanest calibrating signal in the 5 millivolt
select reduced bandwidth below 20 MHz on the scope to 500 millivolt amplitude range.

under test.



B- Ballantine Laboratories, Inc.

ADDENDUM

TO INSTRUCTION MANUAL: MODEL No. 6127A VOLUME 2

(P/N 90-10275-5A #1)
APPLIES TO ALL UNITS WITH SERIAL NO.
PREFIX 030- AND ABOVE,

Page 5-8. Para. 5=15a change last sentence to read:

Connect the 61271A Head to the sampling oscilloscope through BNC to GRB74 adapter, a 6 dB (X2)
50 ohm attenuator pad and a 30 cm GR=-B874 50 chm air line,

Page 5-8. Para. 5=15c change:
100 ps/div to 2 ns/div
Page 5-8. Para. 5=15f add:

Note that aberrations and flatness are + 3% of peak-to-peak of pulse amplitude (0 to 100%).
Page 5=8. Para. 5-15g add:

Change scope time base to 100 ps/div and correct for sampling scope rise time by using:

) 7 2
Tpulse h _\/(TDisplay) - (TScope}

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.

Page 5-8. Para. 5-15h change to read:

Change scope time base to 2 ns/div and activate the 6127A % DEVIATION by pressing the DEV
touch key pad.

Page 5-8. Para. 5-15i add after .... divisions:

and that the top edge near the corner remains nominally flat,
Page 5-9. Para. 5-15j add after .... divisions:

and that the top edge near the corner remains nominally flat.
Page 5-9. Figure 5-5. FAST RISE PULSE Output Check, Test Set-Up

Delete and replace with new Figure 5-5, which includes 6 dB (X2) attenuator and 30 cm GR874’

50 ohm air line between BNC to GRB74 adapter (Ballantine Model 12625A) and sampling scope
input.

Page 5-17. Para. 5-46a add:
Allov 20 minutes warmup with covers on the 6127A.

Page 5-17. Para. 5-46b change to read:

Select special 6127A Deviation Calibration 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 touch key pads below.

ref: DECEMBER 1982 (90-10275-5A #1)




Page 5-17. Para. 5-47c change first sentence to read:

If necessary, adjust A18-R8 until +11.00 to +11.50 is displayed in the AMPLITUDE/DIV
and DIVISIONS windous.

Page 5-17. Para. 5-47e change first sentence to read:

If necessary, adjust Al8-Ré until =11.00 to -11.50 is displayed in the AMPLITUDE/DIV
and DIVISIONS windows.

Page 5-17. Para. 5-4Bf change:
111 ms to read: 111 ms + 5 ms.
Page 5-17. Para. 5=48i change:
91 ms to read: 91 ms + 4 ms.
Page 5-18. Para. 5=49 change to read:
5-49, 200 ps FAST RISE ADJ. (A41-R9, A4l1-R18, A41-R30, A41-R31, R41-C5, A41-C9)
Page 5-18. Para. 5-49b change to read:

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

Page 5-18. Para. 5-49e change to read:
Press STANDBY/OPERATE touch key pad and set 6127A to OPERATE.

Page 5-18. Figure 5-12. Location of Adjustments, 61271A
Delete: Figure 5-12
Add: Figure 5-12a, (see attached)
Add: Figure 5-12b. (see attached)

Page 5-18. Para 5=49f delete and add:

f. Refer to Figure 5=12a for location of adjustments in the 61271A Head, See Figure
5=12b for pulse shape.

g. Set sampling scope to 2 ns/DIV and position 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 61271A Fast Rise Pulse against the pulse
response of the sampling scope.

h. Except for Al4-C5 the corner overshoot adjustment, all the 61271A adjustments have
some -interaction and interdependence. If the 61271A 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 6127A for DEV off., Set Al4-CY9 to the center of its range
with plates half meshed. Set Al4-R4 to midrange. Then adjust Al4-R18 for best
flatness of the top of the pulse. While re-adjusting A14-C9 and Al4-R4, which interact,
continue trimming all three adjustments until the pulse top has maximum flatness
and a square corner.

j. Set 6127A to DEV and ‘7 to =9,9%. Note the pulse corner and the first 10 ns of
the pulse top. If the corner is: :

(1) Overpeaked -
Adjust DEV TRACK Adj. Al4-R31 so as to double the overpeaking, then adjust

il



Al4-R8 to flatten the pulse and produce the best corner. Reset to DEV
off. Check for flat pulse top and adjust Al4-R1B 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,

(2) Rounded corner (underpeaked) -

Adjust DEV Track Adj. Al4-R31 so as to double the corner 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 trim-
ming of Al4-R4 and A14-C9 may also be helfpul.

k. Set sampling scope time base to 500 ps/div. Set 6127A for DEV off. Adjust A14-C5
for best overshoot at the extreme corner. A setting of 1% to 2% is recommended,
since replacing the cover on the 61271A Head will slightly lower the overshoot.

1. Replace the top cover and again check pulse aberrations to be within + 3%, rise
time to be no slower than 200 ps, and best flatness of the pulse top.

Page 6-2.
Change:

Add:

Page 6-12.

DELETE:
ADD:

Page 6-14.
DELETE:

ADD:

Page 6-20.

Delete:

Add:

Table 6-1. Replaceable Assemblies
AlB to Al18 (Prefix 029- and below)

Al8 (Prefix 030- and above)
89-11244-1A, Time/Div Deviation Control

NOTE
For instruments with Prefix 029- and belov contact factory when replacing as-
semblies, 61271A Heads, 61272A Heads and other components. 61271A and 61272A
Heads are not interchangeable between 6127A units with Serial Prefix of 029-
and below and those marked 030- and above.

A7 Parts List, 89-10524-1A

u4 24-10183-0A ICP L111 OPT. INSULATOR 1295 T.I. TIL111
u4 24-10183-1A ICP L111 SELECTED 50423 BLI

All Parts List, B9-11051-1A

Cé 07-10488-DA CMD 10.0PF 300.0 VJ 84171 ARCO TYPE DM-15-
BC10JN1

Cé 07-10437-0A CMD 18.0PF 500.0 VD 84171 ARCO CMO5CD180DO3
OR EQUIV.

Al8 Parts List B9-10526-1A is for reference only to Prefix 029- and below,

The following parts are added or deleted to convert Assembly A18, B9-10526-1A,
to 89-11244-1A.

K2 and R12

K2 14-10034-0A RLY 2A2B 5 V COIL 50423 BLI

R12  12-12290-0A RFF 866.0k 250.0 MW F+-1% 16299 CGW RN55D 8660 F
R19  12-12328-DA RFF 1.96 k 250.0 MW F+-1% 16299 CGW RN55D 1961 F
R21  12-12428-0A RFF 19.6 k 250.0 MW F+-1% 16299 CGW RN55D 1962 F
R22  12-12267-0A RFF  499.0k 250.0 MW F+-1% 16299 CGW RN55D 4990 F
R23  12-12328-0A RFF 1.96 k 250.0 MW F+-1% 16299 CGW RN55D 1961 F
C10 07-10483-0A CCD 47.0NF 250.0 V. +-20% 56289 APRAGUE 563CYSSBA-

250AG473M



Page 6-21.

Delete:

Add:

Page 6-22.
ADD:

Page 6-25.
ADD:

Page 6-28
Delete:
Add:

Page 6-31.
Change:

Add:

Add:
Delete:
Delete:
Add:
Change:
Page 6-38.
Delete

Add:

~-29, 6-30.

Figure 6-10. TIME/VOLTS Deviation Control (A18)
Figure 6-10.
Figure 6-10. (See new schematic attached)

A22 Parts List, 89-11084-1A (For Serial Prefix 031- and Above)

Cll  07-10547-0A CMD 100.0PF 500.0 VJ +-5% 84171
Ciz 07-10547-0A CMD 100.0PF 500.0 VJ +-5% 84171
Cl13  07-10547-0A CMD 100.0PF 500.0 VJ +-5% 84171

Figure 6-11.

C11 to Ul Pin 11
Cl2 to U2 Pin 11
Cl13 to U3 Pin 11

A27 Parts List 89-11070-1A.
cs, Q21, Re0, CR31, CR33

cs 07-10083-0A CET 1.5UF 35.0.V 56289

C60  07-10083-0A CET 1.5UF 35.0V 56289

Figure 6~13. Time PCB Interconnect Board Schematic A27-1.
C8 to 1.5 uF

C60 from pin 1 to pin 3 of U4,
1.5uF wvith + at pin 1.

-5 V at pin 3 of U4.

021, RéO, CR31‘and connect K11 pin 7, 8 to J100 pin 4.
+5 V at J100 pin 1.

+12 V at J100 pin 1.

Arrow at K5 pin B to K5 pin 6.

A41 Parts List, 89-11071-1A

R15, R8, R7, R4, C9, CR9, RS, L1, Q2, Rl, R6, R19, R18, R17, & R13.

R8  12-12300-0A RFF 1.0k 250 MW F+-1% 16299
R7  12-12208-0A RFF 121.0 250.0 MW F+-1% 16299
R4  09-10001-0A RVC 500.0 0.54 K 73138
£9  07-10455-0A cvC  2-22,0PF 300.0 V 80031
CR9  05-10021-0A DGP 5082-2835 LOW OFF-SET 28480
RS 12-13302-0A RFC 130 125.0 Md J+-5% 1121
L1 03-10074-0A CRF  .27UH INDUCTOR 50423
Q2  10-10157-0A TRQ BYF90 NPN 1 15V S TO 72 50423
RL  12-12200-0A RFF 100.0  250.0 MW F+-1% 16299
R6  12-12148-0A RFF 31.6  250.0 MW F+-1% 16299
R19  12-12240-0A RFF 261.0 250 MW F+-1% 16299

s

ARCO CMO4FD101J03
0/E

ARCO CMO4FD101J03
0/E

ARCO CMO4FD101J03
0/E

Display Driver/IEEE Interface (A22) & Display Board (A23)

SPRAGUE 1960155X~
0035A3

SPRAGUE 1960155X~
D035A3

CGW RN55D 1001 F
CGW RN55D 1210 F
HEL TYP 72PM

MEPCD CO10EA/20E

HP SCHOTTKY .3X FWD
5VRVS

A-B TYPE BB

BLI

BLI

CGW RN55D 1000 F
CGW RN55D 31R6 F
CGW RN55D 2610 F



Page 6-38. A4l Parts List, 89-11071-1A (Cont'd)

ADD: R17 12-12317-0A RFF 1.50k 250 MW F+-1% 16299 CGW RN55D 1501 F
R18 09-10063-1A RVC 1.0k 0.5 WM 11236 CTS 450 1k/1k FR-080
SwC
R13  12-12372-0A RFF 5.62k  250.0 MW F+-1% 16299 CGW RN55D 5621 F
L2
thru 46-10004-0A FRB FERRITE BD CERAMAG 70 78488 STACKPOLE 570082
L14
R30 12-12272-0A RFF 562, 250.0 MW F+-1% 16299 CGW RNS5D 5620 F
R31 09-10157-0A RVF 100.0 500.0 MW K 1BTURN 73138 HELIPOT 68X R100
R32  12-13318-1A RFC 56 125 MW J+-5% 1121 AB TYPE BB
R33  12-12400-0A RFF  10.0k  250.0 MW F+-1% 16299 CGW RN55D 1002 F
Q10 10-10009-0A TRQ MPS6519 PNP 1 25 PT0-92 4713 MOT 1 340M 250
CR10 05-09477-0A DZG IN5231A 5.1 .5W 20M 10% 4713 MOT SI DO7
Cl0
thru 07-10562-0A CCR 0.1 UF 50V .3 50423 BLI
Ci4
Page 6-29. Figure 6-16.
Delete: Figure 6-16.
Add: Figure 6-16. FAST RISE PULSE HEAD (A41) (see attached)
Page 6-40. A43 Parts List, 89-11075-1A.
Add: CR4  05-10165-0A DZG IN4736A 6.8V 5% 1 W 50423 BLI
Page 6-41. Figure 6-17. AMPLITUDE COMPARATOR ASSEMBLY A43
Add: CR4, IN4736A, 6.8V between E2 and input pin 1 with cathode at pin 1.
Change: 45 V at ipput pin 1 to + 12 V.
Page 6-42. Al117 Parts List, 89-11174-1A
Delete: C4
Add: C4 07-10223-0A CYF 100. NF  250. VK 73445 AMPEREX C2B80AE/A100K
Page 6-44. Al127 Parts List, 89-11068-1A
Delete: R53
Add: R53  12-09823-0A RFC 2.2M  250.0MW J+-5% 1121 A-B TYP CB
CR6 05-10161-0A DGL 5082-4160 SUBMIS LED RED 28480 HP 5082-4160
CR7  05-10161-0A DGL 5082-4160 SUBMIS LED RED 28480 HP 5082-4160
Page 6-47. Figure 6-19. Low Distortion Pulse Generator (A127)
Change: R53 10 M to 2 M.
Add: CR6 and CR7 in series across R64 with cathode of CRT to -12V and anode of CRé

to pin 3 of U3.



NOTE

The parts layout of your 61271A
and use the location diagram con-

forming to your unit,

Figure 5-12b. Fast Rise Pulse Display, 200 ps Rise Time

L
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Figure 6-10. TIME/VOLTS Deviation Control (A18)



Figure 6-16. Fast Rise Pulse Head (A41)
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B- Ballantine Laboratories, Inc.

ADDENDUM

TO INSTRUCTION MANUAL: MODEL No. 6127A

INSTRUCTION MANUAL
VOLUME 2 (90-10275-5A #2)

APPLIES TO ALL UNITS

Page 5-6. Paragraph 5-10.c.

Change 100 mV to read: + 1 Volt Full Scale

Page 5-6. Paragraph 5-10.e.
Change + 500 uV to read: + 500 mV

Page 5-22. PERFORMANCE ASSURANCE CHECKS TEST RECORD (7. VOLT/DIV OUTPUT (50 § ) CHECK)
Change 200 mV (ERROR LIMITS) column to read + 7.0 mV

ref: April 1983 (90-10275-5A #2) Sheet 1 of 1




B- Ballantine Laboratories, inc.

ADDENDUM

TO INSTRUCTION MANUAL: MODEL No. 6127A

INSTRUCTION MANUAL (Volume 2)
Applies to all units.
(90-10275-5A #3)

Page 5-31/5-32. Figure 5-15.

ADD: Figure 5-15. Model 6127A FAST RISE TROUBLESHOOTING FLOWCHART (See Attached)
Page 6-23. ADD THE FOLLOWING:

NOTE

If the Assembly 89-11084-1A, A22 DISPLAY DRIVER AND IEEE
INTERFACE is built using printed circuit board 55-10237-1Q,
then the following three jumpers must be added to the solder
side of the board:

Jumper U1l from pin 4 to pin 12
Jumper Ull from pin B to pin 12
Jumper Ul4 from pin 8 to pin 12

This change implemented on all units with S/N prefix 032- and
above, It must be implemented when more than three 6127A are
connected in parallel across the IEEE-488 Bus.

Page 6-34. ADD THE FOLLOWING:
PARTS LIST, A25 FRONT PANEL KEYBOARD (89-11210-1A)

DS..2 05-10161-DA DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..3 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..4 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..5 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..6 05-10161~0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..7 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..8 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS..9 05-10161~0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS.10 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS.11 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160
DS.12 05-10161=0A DGL 5082-4160 SUBMIN LED HP 50B2-4160
DS.13 05-10161-0A DGL 5082-4160 SUBMIN LED HP 5082-4160

DS..1 05-10162-DA DGL 5082-4190 SUBMIN LED HP 5082-4190
KB.. . 38-10242-1Q PAN 6127A FRONT PANEL PWB BLI

61-10036-DA WAS NO. 2 SHOULDER NYLON H.H.SMITH #2657
66-10032-0A FER 6127A CURRENT LOOP FERRULE UNICORP 13-101-BLK-0X
66-10036-1B HAN 6127A CURRENT LOOP FIN, BLI (For .1" jaw probe)

ref: JULY 1983 (90-10275-5A #3) SHEET 1 of 3




Page 6-48. ADD THE FOLLOWING:
MECHANICAL PARTS
40-10056-1M KNB PUSHBUTTON 3028A-WHITE 50423 BLI
44-10037-1A FEE BAIL 12" LENGTH 2 FRONT FEET 50423 BLI
57-10095-1B SHF 6127A SHAFT EXT ON/OFF 50423  BLI

JULY 1983 (90-10275-5A #3) SHEET 2 of 3



START

Select FAST RISE

Select 100kHz

Select OPERATE

+1V FAST
RISE PULSE

NO

Correct Pin

Alignment A

at 6127A
Output

Re-Align per
Procedure
5=49

Wave Form
Ok

FAST RISE
Test Ok

Check Output
Connector Pins

NO

YES

Replace Head
Assembly 61271A

SHEET 3 of 3

Figure 5-15. (Sheet 1)
Model 6127A FAST RISE
TROUBLESHOOTING FLOW-
CHART



B. Ballantine Laboratories, Inc.

ADDENDUM

TO INSTRUCTION MANUAL: MODEL No. g127A

INSTRUCTION MANUAL (VOLUME 2)
APPLIES TO ALL UNITS.
(90-10275=-5A #4)

Page 6-22. PARTS LIST, A22 DISPLAY DRIVER & IEEE INTERFACE (89-11084-1A)

DELETE: u..15 24-10264-0A ICP MCeB4BBP GPI ADAPTER 4713  MOT MCeB4BBP
ADD : U..15 24-10264=1A ICP IEEE-488 BUS ADAPTER 50423 BLI

ref: AUGUST 1983 (90-10275-5A #4)
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