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WARRANTY

Giga-tronics Model 7200 instruments are war-
ranted against defective materials and work-
manship for three years from date of shipment.
Giga-tronics will at its option repair or replace
products that are proven defective during the
warranty period.

This warranty DOES NCT cover damage re-
sulting from improper use, nor workmanship
other than Giga-tronics service.

There is no implied warranty of fitness for a
particular purpose, nor is Giga-tronics liable
for any consequential damages.

Specification and price change privileges are
reserved by Giga-tronics.

SYMBOLS

Block diagram symbols frequently used in the manual are illustrated below.
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?r DETAIL A

A 7 PLACES
1 (o eu

._O‘

[¢]

PIN—-OUTS OF

INSTALL FOR U1,U3,U5 & Q1 ONLY
N\
N & VOLTAGE REGULATOR-REF.
S\

o—1

TO A101~
(+5v B)

0 GND
TO A100-(~5V)
I rrou ces

I TO AI100—(+5V)
/L2 FROM Cé4-

)]s o6

Irl TO A100-
{+15v A)
FROM C3~

THIS DIRECTION

o]

O C

-/

INSTALL AS LAST PART OF ASY

NOTES:

1. SEE DETAIL A FOR U1-U6 AND
Q1 INSTALLATION.

SOUD COLOR WIRES ROUTE.
3 ] RELAY WIRES ROUTE.
nn MULTICOLOR WARES ROUTE.

@ FAN WIRES ROUTE.

Heatsink Assy
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DUAL STRIPUNE PLUG-REF.
INDICATE AS PIN 1

11 DIGIT RBN CABLE

OPTICAL ENCODER HARNESS ~__—" O
SEE DETAL E o

1. RIBBON CABLE MUST FOLD PROPERLY
OVER DISPLAY DRIVER BD. AND DATA ENTRY PCA

2. INSERT PC BOARD BEFORE FASTENING.

Front Panel Assy
DWGH# 120BM06610 Rev A
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See also:
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OX

11 ) 1 PLACE

PLACES

INSTALL. FROM FARSIDE

2 PLACES—COMP. SIDE

2 PLACES—FARSIDE

DETAIL "A”

SCALE 11

1 PLACE—-COMP. SIDE

1 PLACE—FARSIDE

See also:

\\\\\\.\GN PLACES—SEE DETAIL "8
\\\\e 2 PLACES

CUT .437 DIA. ECHOSORB

SLICE CENTER SECTION

APPROX. .100 LENGTH
INSERT AS SHOWN

REF.{ 26

APPLY EPOXY ALONG
EPOXY MARKED REF. THE EDGES MARKED =
= 3 PLACES AS SHOWN

DETAIL "B

VT @v MODULE COVER-NOT SHOWN

100 MHz PC board, A201

100 MHz Module Assy (A201)
ASSY# 120CA11500 Rev F
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NOTES:UNLESS OTHERWISE SPECIFIED
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MAIN TUNE -- PC ASSY A107

This circuit board is mounted on the chassis below the Microwave Deck. The board holds the transis-
tors which actually provide the current drive to the Main Tune coils of each of the YIG oscillators.
These transistors must provide high currents, resulting in substantial power dissipation which requires
the transistors to have a heat sink. The diodes at the base of each trapsistor are there to prevent the
voltage from going too far negative.
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40 GHz DRIVER -- PC ASSY A108

This circuit is part of the level control system in instruments to 40 GHz.

Two leveling inputs are received from the Level board. ‘BAND4LVL’ controls the 20-28 GHz band; R3 and R4
buffer the 20-28 GHz frequency doubler’s level input. ‘BANDSLVL’ controls the 28-40 GHz band; R1 and R2 buff-
er the 28-40 frequency doubier’s level input. The multi-pin connector (P1) provides connections between the level

control system and the frequency doublers.
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1. CAPACITOR VALUES ARE IN uF
2. RESISTOR VALUES ARE IN OHMS
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LEVEL - PC ASSY A10

The leveling scheme used in the 7000 series can be compared to a Frequency Locked Loop. The similarities are that the levsling loop has
a reference and a variable input which are compared and the loop action adjusts the variable input (which is proportional to the actual unit
output level) until the two inputs are balanced. The comparison is made at the summing junction of an op amp integrator; the output of the
integrator is used to control pin leveling diodes which adjust the RF power level. This power level is detected and amplified as required
and is returned as the variabie input to the integrator.

On this board U17 A is the op amp integrator whose summing junction at pin 2 is comparing a reference input and the detected RF input.
The reference input is the REFX20 input from the detector buffer moduls A200 which is amplified by U15. The gain is adjustable via pots
R27 (GAIN <2 for downconverter frequencies) and R29 (GAIN >2 for frequencies >2GHz) and is switched by U14 A and B depending on
the instrument's output frequency. The variable input to the U17 summing junction is the actual RF detector voltage which has been am-
plitied at the detector buffer module A200. Q2 samples this signal (DETX20) when the unit is pulse modulated. When the unit is not pulse
.Boac_m"ma_ Q2 is turned on and the detector voltage, buffered by U30, can be inverted by U27, depending on whather the detector voltage
is negative or positive. This inversion is controlled by switch U186 A and B. in addition to these two inputs to the summing junction of U17,
offset voitages are summed in as well. Two different adjustabie offsets (R28 and R30) are available and are switched by U14 C and D
depending on whether the output frequency is > or <2 GHz. Q1 samples the signals at this summing point when in pulse modulation mode
or, it pulse is turned off, Q1 is turned on all of the time. The summing integrator U17 A has variable feedback paths available. U18 A, B,
C and D are switched in as appropriats for different leveling modes. The output of the amplifier is fed to U192 via CR1 and CR2; this serves
as a window detector to detect when the leveling loop is unieveled. When the loop is unleveled U19-7 goes low, lighting DS1 and sending
a low logic signal to the computer. The output of the U17 A amplifier is also amplified by U17 B, whose gain is variable via R50 (LGAIN)
pot. The output of U17 B is the level voltage which goes to the level driver board (A10A1) which uitimately drives the pin leveling diodes.

The reterence signal is generated on this PCA. The 2.4536 MHz oscillator is composed of U1 A, B, C and
then turned into a sine wave via filter L1, L2, C10, C11 and C2. R2 and R4 pots allow a variable amplitude of this signal to be tapped off
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its square wave output is

and amplified. U2 A and B switch in the appropriate pot dependant on whether the frequency selected is > or < 2 GHz. The signal is trans-
lated into a differential signal and fed to a modulator U8 (which functions as a variable attenuator) controlled by a voitage which may be a
composite of different signals. The output of the modulator is combined by U10 and is output to the Detector Buffer module to be amplitied

and returned to the leveling board as REFX20.

The main control voltage for the modulator IC’s (U8, U28 and US) is generated by the DAC U24. This voltage changes as the power level
changes and is used to control the gain of U28. U28 adjusts the level correction voltage which is switched in by U16 D and amplified by
U7 A. If power sweep is activated the power sweep ramp is enabled by U2 C and is alsc amplified by U7 A. The amplitude of these two
signals is adjusted by the modulator U28 according to the power level the instrument is set to. U29 A amplifies the modulator output and
sums it with the standard main control voitage at U29 B. The output of U29 B is inverted at U13 B and is used to control the modulator U9
which adjusts the amplitude of the AM signal when enabled by U2 D. RS calibrates the AM signal which is then translated into a differential
signal by Us B and U7 B and applied to the modulator US input. The output ¢f US is summed together by U6 A and this AM signal's am-
plitude has been adjusted according to the control voltage. The result is that the AM signal level is correctly calibrated for any power level.
This AM signal is then summed together with its control voltage at U5 A and inverted at US B forming a composite signal used for appro-
priately modulating the reference signal at U8. VR3 and R51 are set to limit the control voltage so that it does not over drive the modulator.

U31 is a DAC programmed by the computer to give an output voltage at U32 8. This voltage is the appropriate offset required for the pin
leveling diode drivers on the A10A1 level driver board.

The U26 Reference provides a 5 volt reference which is filtered by L3 and C88 and C67. This filtered 5 volt reference is also amplified by
U32 A to give a 10 volt refarence. The 5 volt reference is alsc divided down by pot R46 to give a 3.2 v reference.

U20 provides decoding for the chip select lines. U21, UZ2 and U23 provide the necessary buffers for the bus interface lines.
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LEVEL DRIVER -- PC ASSY A10Al

The level driver board holds the circuits which directly drive the PIN diodes leveling circuits inside the RF mod-
ules. The level voltage which comes from the A10 level board is applied to the inputs of U3 and U6, which are
variable gain amplifiers (their gain is dependent on the level of the input voltage). This variable gain is used to
offset the.gain change in the leveling loop caused by the leveling diodes. The outputs of U3 and U6 are applied
to the summing junction inputs of invertng amplifiers U4, U5, U7, U9, and U11, each of which drives one lev-
eler. Offset voltage inputs from PC board A10, amplified by U2 A through D and U8 A & B, are also applied
to these summing junctions. The offset voltages vary, depending on output frequency, in order to keep the vari-
able gain amplifiers within the correct range. The offset voltages are adjustable via pots R2, R11, R28, R38,
R47, and R55. Ul changes the gain and offset for U4 when the output frequency is below 2 GHz.
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ANALOG SWEEP #1 — PC ASSY A8

The analog sweep board provides many signals required during analog sweep. The board has DACs which provide ramps for
driving the main tune coils of the YIG’s, it also has DACs to provide ramp voltages which trigger a number of comparators, thus
generating various logic signals necessary to switch various filters and bands. Another set of DACs are used to control compara-
tor reference voltages according to the marker frequencies which may be set. These comparators then generate the marker

puises,

The DAC U1 section A gives a DC veltage at the output of U11 B which determines the rate at which the unit sweeps. DACs U1
B, U2 A and B are set up to give a voltage at the output of their respective amp (U11 A, U14 B and A) which corresponds to
frequency band changes. Namely at 2, 8 and 20 GHz. Specifically, for the 2 GHz band switch point the voltage trom U11-1 is the
reference voltage for comparator U4 D. The 10V_RAMP from ABA1 is the other input to the comparator. When the ramp voltage
reaches the reference voltage the comparator switches resuiting in a pulse at U6-8 which propagates thru U7 clocking flip flop U8
A. This causes the Q output to go low signaling the computer that a band change must take place. This Q output also causes
the hold line (U15-10) to trigger thereby stopping the ramp on the ABA1 board. in addition the signal is output to the rear panel
as the STOP SWP I/O logic signal. When the band change is complete the computsr sends a signal CONTN to resst the flip flop

U8. The 8 and 20 GHz band changes work similarly.

The 10 volt reference from U17 is inverted by U12 giving a negative reference. The +10V reference is used as the reference for
U4 C comparator. This comparator switches at the end of each sweep and generates a pulse. When the SWP_TRIGN signal is
received, (this signal is a result of the front panel SWP TRIG input) U15 A and U8 B cause the RAMP_RESET line to reset the

ramp voltage on ABA1.
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The 10V_RAMP is applied to U18 A where it is inverted and then summed at U198 B with different offset voltages, switched by
U18, at each band change. These offset voltages causs the ramp at U18-7 to start at 0V for each new band. The amplitude of
the ramps are then adjusted by DAC U20 section A and B (using both sections gives a greater range). The resulting ramp is bufi-
ered by U47 B and summed together at U22 B with other signals, including the frequency correction signal from the digital ramp
board AS. The switch U23 can then select the ramp or an inverted version of this ramp (U22 A) for output to the YIG driver de-
pending on whether the frequency sweep is increasing or decreasing. Arother signal is summed into the ramp at U22 B this sig-
nal is YIG lag compensation. At the start of each band U16 C triggers U24 A causing a puise at the Q not output. The negative
going pulse at U25 A is turned into a negative going spike with decay by the diode CR3 and C20. This is buffered by U25 B and
its amplitude is adjusted by DAC U46 according to the sweep rate. The amplitude of the spike is maximum for the highest sweep
rate. The output of U47 A is then summed with the frequency correction and the ramp voltage at U22 B.

U32 thru U35 DACs provide reference voltages for up to 8 analog sweep markers. For example, when a marker is set DAC U32
A generates a reference voltage at U36-7 for comparators U40 C and D. When the 10V_RAMP reaches the reference voltage the
comparators flip generating a marker pulse at thse output U40 pin 13 and 14. The width of this puise is determined by IR1 and
R41. The pulse then propagates thru U45 and is buffered to be supplied to the rear panel. The rest of the markers are generated

in the same way and are NOR'ed together at U45.

U44 and U26 decode chip selects for the board. U27, U28 and U2S provide buffering necessary for computer bus interfacs.
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8 Options

The following options are available for Model 7200, and are discussed under separate headings:

Option 11:
Option 16:
Option 17:
Option 22:
Option 24:
Option 25:
Option 28:

NOTE:

External 5 MHz Time Base

(See note below)

Fast Scan Modulation

Rear Panel RF Output Connector
Internal Modulation

Planar Crown Connector

High Stability Timebase

1 Hz resolution, which is Option 16 in other Giga-tronics instruments, is a standard feature of Model
7200. Circuits and components associated with this feature are sometimes (as in parts lists) referred
to as being part of Option 16, but in the case of this model they are considered standard.
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Model 7200 Operation & Maintenance Manual

OPTION 11: 5 MHz EXTERNAL TIME BASE

This option makes it possible to use an external 5 MHz time base, in addition to the standard 10
MHz internal or external time base. The option requires instaliation of the A115 PC board (the
parts list and drawings for tbis circuit are incorporated in sections 6 and 7 of the manual)

The 5 MHz input should be applied to the rear panel ‘REF IN’ BNC connector.

To specify the frequency of the external time base, press [SHIFT] [SPECIAL] [11]. Press
[MODE] to toggle the entry menu display between the 5 MHz and 10 MHz settings.

The default setting 1s 5 MHz for instruments with Option 11.
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8.2.1

8§22

Options

OPTION 17: FAST SCAN MODULATION

In instruments with Option 17, the scan modulator (a PIN diode attenuator) is inserted between the
level control system and the output step attenuator. This modulator is digitally controlled and linear-
ized, and can operate in Scan mode (DC coupled) or AM mode (AC coupled). The AM mode of scan
modulation is referred to as ‘Fast AM’ to distinguish it from the instrument’s standard amplitude
modulation feature. Fast AM can be operated simultaneously with pulse modulation.

SPECIFICATIONS: DC Coupled (‘SCAN’) Mode
DYNAMIC RANGE: 40 dB, minimum

LINEARITY (at cal points): + 0.6 dB (0 to 20 dB),
+ 1dB (20 to 50 dB). Standard calibration points
are at 1, 4, §, 12, 14, 16, 18, and 20 GHz.

FREQUENCY RESPONSE: DC to 150 kHz, sine wave
RISE/FALL TIME RESPONSE TO

STEP INPUT: 0.5 ps up to 40 dB step
DELAY TIME: 0.5 ps, typical
SENSITIVITY: 0.1 V/dB (10 dB/V)
INPUT IMPEDANCE: 50 Q, nominal

SPECIFICATIONS: AC Coupled (‘AM’ Mode)

MODULATION DEPTH: 0 to 90%
RF OUTPUT LEVEL: approx. 11 dB below generator setting
FREQUENCY RESPONSE: 10 Hz to 50 kHz
TOTAL HARMONIC DISTORTION: 5% max. (2% typical) at 80% modulation;
10% max. (5% typical) at 30% modulation
INPUT SENSITIVITY: 1 Vpp, for 50% modulation at 1 kHz
INPUT IMPEDANCE: 50 , nominal
INSERTION 1.OSS: 5 dB max. (3 dB typical); bypassed when not in use
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[MODE] {[ON] [SHIFT]

/& 8] =
T5alb
5 6|5
&l
w550

Figure 8.1: Option 17 modes

8.2.3 Option 17 Front Panel Operation

To select either of the modulation modes provided under Option 17, press [SHIFT] [AM]. The en-
try menu display should read ‘SCAN EXT: OFF’. This indicates that Scan mode is selected but is
presently turned off; use the [ON] button to activate this mode. Scan modulation requires an exter-
nal input, which must be supplied to the ‘SCAN’ input BNC connector on the rear panel.

To select any of the Fast AM modes, press the [MODE] button. The choices are:

AMISIN = Fast AM, sine wave
AMISQR = Fast AM, square wave
AMISTRI = Fast AM, triangle wave
AMIEXT = Fast AM, external wave

All Fast AM modes function in the same way as the standard AM modes described in Section 2 of

the manual, except that, in the case of external modulation, the modulation input is supplied to the
rear panel ‘SCAN’ connector.
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Figure 8.2: Fast scan modulation

Option 17 Theory of Operation

The modulating waveform (internally or externally generated) is sent through either of two 1nput
paths. If Fast AM mode, rather than Scan mode, is activated, the modulation signal passes through a
logarithmic amplifier followed by a DC amplifier; if the Scan mode is activated, the modulation sig-
nal bypasses the log amp and passes through the DC amp only.

The output of the DC amplifier is converted to digital values by a pair of analog-to-digital converters.
The digital values are applied to the address lines of a pair of RAMs. The RAMs hold charac-
terization and linearization data for the scan modulator; as the input waveform changes, different ar-

eas of memory are addressed, so that the correction factors stored in memory are constantly tracking
the input. ’

The correction data read from the RAMs is applied to a pair of digital-to-analog converters; the out-
puts of these DACs drive a pair of DC amplifiers, which in turn provide the positive and negative cur-
rent sources to the scan modulator.

A transfer switch is used to switch the scan modulator into and out of the RF output path, so that it
does not cause power loss when scan modulation is not in use.
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LOCAL
o 8o0n OSCILLA_TSR
MEASURING RECEIVER MIXER BOX
Y%
|

RF
ouT®

UNIT UNDER TEST

Figure 8.3: Scan test setup

8.2.5 Option 17 Acceptance Test Procedure (Fast AM Mode)

1.
2.

~

10.
11.

12.

Select ‘AMf EXT: ON’.

Connect the Model 7200 RF output to a mixer box, as shown in the illustration. On the
8902, select 50 Hz and 15 kHz filters, AM mode. Set the 7200 RF output frequency to 5
GHz. Using a BNC ‘T’ connector and oscilloscope, apply a 1.0 Vpp, 1 kHz sine wave to
the ‘SCAN’ input BNC on the Series 7200 rear panel.

Measure the percentage of distortion at 1 kHz; verify that distortion is <5%.

Increase the input modulation to obtain 80% AM. Verify that distortion is <5%.

Check the distortion at 30% and 80% modulation at the following frequencies: 1 GHz, 5
GHz, 15 GHz, and 22 GHz.

Disconpect external modulation. Select ‘AM{SIN: ON’, 1 kHz rate, 50% depth. Using
8902A, measure AM%. Verify a modulation reading of 47 to 53%. Verify a distortion
reading of <5% at 1 kHz.

Select “AMfSQR: ON’, 50% depth. Turn off all filters on 8902A. Verify an AM%
reading of 45 to 55% on 8902A.

Select ‘AMfTRI: ON’, 50% depth. Turn on 50 Hz and 15 kHz filters on 8902A. Verify
an AMY% reading of 47 to 53% on 8902A.

Connect a detector to Series 7200 RF out. Connect detector output to scope, channel B,
50 Q on. Set scope to 2 mV and 200 ps.

Select ‘AMfEXT: ON’.
Apply a 1 Vpp, 1 kHz sine wave to the ‘SCAN’ input BNC. Adjust the channel B input
vernier for a display of the waveform that spans six vertical divisions.

Adjust the external modulation rate for 10 Hz; verify that the displayed waveform has an
amplitude of >4 divisions on the scope. Vary the rate from 10 Hz to 100 kHz, and
verify that the waveform amplitude maintains an amplitude of >4 divisions.
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82.6 Option 17 Acceptance Test Procedure (Scan Mode)

1.
2.
3.

Apply a 0-1 V (10 dB depth) sine wave to the ‘SCAN’ input BNC.
Select ‘SCAN EXT: ON’.

Connect a detector to the Model 7200 RF output, and connect the output of the detector to
the oscilloscope (channel B, 50 Q on). Set oscilloscope to 2mV, 200 ps, and adjust the
channel B input vernier for a display of the waveform that spans six vertical divisions.

Vary the external modulation rate between 1 kHz and 300 kHz; verify that the displayed
waveform maintains a2 minimum amplitude of 4 vertical divisions.

Set the modulation rate to 50 kHz, square wave. Compare the input modulation rising edge
with the detector output rising edge; verify that the delay is less than 800 ns.

Compare the input modulation falling edge with the detector output falling edge; verify that
the delay is approximately 1 ps.

Connect the Model 7200 RF output to the spectrum analyzer. Set the RF output frequency
to 1 GHz. Set the analyzer span to 5 MHz and center the 1 GHz signal on the screen. Set
the span to 0 Hz. Apply a 0-4V sine wave to the ‘SCAN’ input BNC. Verify a 0 to -40
dB sine wave on the analyzer. Change the input sine wave to 0-2V; verify a 0 to -20 dB
sine wave on the analyzer. Change the input sine wave to a triangle wave and square
wave; verify clean waveforms on the analyzer screen from 0 to -20 dB.

LOCAL
P 850 OSCILLATOR
MEASURING RECEIVER MIXER BOX @
DIV
IN Ok 40 RF 1O
P ¢ o ? oRuFTq

]
| i

-

out®

UNIT UNDER TEST

Figure 8.4: Scan calibration setup

8.2.7 Option 17 Calibration

1.
2.

NS W

Select ‘AMfEXT: ON’, but do not apply a modulating signal.

Measure TP3 on the Scan Modulation PC board (A7), and verify a DVM reading of +2.5 V,
+05 V.

Move the jumper on P1-1 and F1-6 to P1-2 and P1-5.

Adjust the Zero pot (R14) for a DVM reading of 0.0 VDC on TP1.
Move the jumper on P1-2 and P1-5 to P1-3 and P1-4.

Adjust the Gain pot (R19) for a DVM reading of +6.0 VDC on TF1.
Move the jumper on P1-3 and P1-4 to P1-1 and P1-6.
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8. Adjust the Level pot (R25) for a DVM reading of +0.65 VDC on TP1.

9.  Connect the Model 7200 and test equipment as shown in the illustration. On the 8902,
select 50 Hz and 15 kHz filers, AM mode. Set the 7200 RF output to 5 GHz.

10. Using a BNC ‘T’ connector and oscilloscope, apply a 1.0 Vpp, 1 kHz sine wave to the
‘SCAN’ input BNC on the Model 7200 rear panel.

11. Adjust the Sense pot (R4) for a 50.0% reading on the §8902.
12. Measure the distortion at 1 kHz; adjust the Gain pot (R19) for the lowest distortion
reading. :

Check the distortion at the RF output frequencies shown in the following table. Adjust R19 as
needed to bring the distortion within the acceptable range at all calibration points.

FAST AM CALIBRATION POINTS
RF Frequency Distortion at §0% Distortion at 30%
1 GHz <5% <10%
5 GHz <5% <10%
15 GHz <5% <10%
22 GHz <5% <10%

Select ‘AMfSQR: ON’, depth 50%. Tum off all filters on 8902A, and verify an AM% reading of
45-55% on the 8902A.

Select ‘AMfTRI: ON’, depth 50%. Turn on 50 Hz and 15 kHz filters on the 8902A, and verify an
AMY% reading of 47-53% on 8902A.

8.2.8 Option 17 Assemblies

The parts lists and drawings for assemblies that are required for Option 17 are incorporated into the
manual. See page 6-25 for a list of these assemblies.




8.3

Options

OPTION 22: REAR PANEL RF OUTPUT CONNECTOR

If Option 22 is installed, the RF output connector is relocated to the rear panel of the Model 7200.
This option may reduce RF output power by as much as 2 dB.

The components required by Option 22 are listed on page 6-26.
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OPTION 24: INTERNAL MODULATION

This option provides a built-in pulse generator and two built-in function generators for creating
PM, AM, and FM envelopes.

This option has been incorporated into the main body of the manual; procedures and specifications
which apply only to instruments with Option 24 are so noted. The assemblies required by Option
24 are listed on page 6-26.
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Options

OPTION 25: PLANAR CROWN RF OUTPUT CONNECTOR

If Option 25 is installed, the RF output connector is replaced by a Planar Crown Universal Connector,
manufactured by Lucas Weinschel. This is a two-part connector; the components are referred to as
the planar bulkhead and the planar crown. The bulkhead is a 2.9 mm female connector, mounted in-
ward of the front panel, which is common to all implementations of Option 25 (see the Option 25
parts list on page 6-26). The crown is attached to the bulkhead on the outward side of the front panel,
and is available in a variety of versions, as shown in the table below:

Giga-tronics Weinschel Connector Frequency
Part# Part# Type Range (GHz)
JRWC-00030 7005-3 type N female crown DC to 18
JRWC-00040 7005A-4 type N maie crown DC to 18
JRWC-00050 7005A-5 type GPC-7 crown DC to 18
JRWC-00080 7005A-8 type TNC female crown DC to 18
JRWC-00090 7005A-09 type TNC male crown DC to 18
JRWC-00010 7005A-1 type SMA female crown DC to 26.5
JRWC-00020 7005A-2 type SMA male crown DC to 26.5
JRWC-00060 7005A-6 3.5 mm female crown DC to 34
JRWC-00070 7005A-7 3.5 mm male crown DC to 34
JRWC-00100 7005A-10 2.92 mm female crown DC to 40
JRWC-00110 7005A-11 2.92 mm male crown DC to 40
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OPTION 28: HIGH STABILITY TIMEBASE

If Option 28 is intalled, the standard 10 MHz timebase oscillator (see PC board A21) is replaced by
one having an aging rate specification of 5 x 10'10/day.
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9.1

9 Special Configurations

SPECIAL CONFIGURATIONS

If the instrument is specially configured (as indicated by a three-digit number on the "Config." line of
the Model/Serial/Config. sticker), a supplement describing the configuration is added to the manual,
beginning on the following page. Modifications of the instrument, its circuits, and its performance

characteristics are listed in that supplement.







Manual Changes Supplement
November 21, 1995

This supplement lists any manual errors which
were discovered after printing (these are placed
under the héading ‘Errata’), together with any
revisions of circuits or assemblies which were
implemented after printing (these are placed
under the heading ‘Design Changes’),

Model 7200 Manual, Print Date January 1995






Design Changes, p. 2 of 2

The Output PLL PC board (A18) may be changed to Revision C. The circuit is modified as
follows: Ré64 is changed to 5.62K, nominal. R70 is changed to 6.98K, nominal. L6 is changed
to 470 pH. L7 is replaced by a jumper (Item 3, Part# WSTB-269XX). :

The Pulse Generator PC board (A5A1) may be changed to Revision D. This change affects the
method of assembly only, and does not modify the circuit as it is described in the manual.

The Function Generator PC board (A6A1) may be changed to Revision C. This change affects
the method of assembly only, and does not modify the circuit as it is described in the manual.

The Memory PC board (A3) may be changed to Revision D. This change corrects the parts
list and the assembly drawing, which had omitted PROMs U5 and U6 (part #UUMNO0-27256).
US 1s placed between U3 and U7; U6 is placed between U4 and US.

Model 7200 Manual, Print Date January 1995
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Part Number

120BS05201
120CF09210
ETST-06224
JJF0-02000
HBPP-44005
HWFS-40400
HWSS-40300
120BA11401
CC50-03100
CC50-00330
CC50-00330

CC50-03100

CC50-03100
CC50-03100
CC50-00330
CC50-00330
CC50-03100
CC50-03100
CC50-02100
C50-02100
CC50-02100
CC50-02100
CC50-00330
CC50-00330
CC50-03100
CC50-04100
CC50-05100
CC50-04100
CC50-03100
C50-03100
CC50-00330
CC50-00330
CC50-04100
€C50-04100
CC50-00330
CC50-00330
CC50-04100
CC50-03100
CC50-00330
CC50-00330
CC50-04100
CC50-00330
CC50-00330
CC50-03100
C50-02150
CC50-02150
CC50-02150
CC50-02150
CC50-02150
CC50-02150
CC50-02150
CC50-02150
CC50-04100
CC50-04100

120BA09201

Qty
Ref

bt gt bt b bk pd pd ook pd b pd et ek fod fed b ok fd prd bbb bd b bod hond et bt pod pd ok fd ped bt bt bd b bt b et o st ek b et b ed hed d b e ek ) bt

CAGE

58900
58500
88245

96506
96906
96906
58500
51642
52763
52763
51642
51642
51642
52763
527863
51642
51642
52763
52763
52763
52763
52763
52763
51642
56289
56289
56289
51642
51642
52763
52763
56289
56289
52763
52763
56289
51642
52763
527863
56289
52763
52763
51642
51642
51642
51642
51642
51642
51642
51642
51642
56289
56289

ANALOG SWEEP #1 PCA

fr’s Part Number

120BS09201
120CF09210

12808

89F4578
MS-51857-14
MS15795-803
MS35338-135
120BA11401
150-100-W5R-103K
EDPT-33-NPO-5%
EDPT-33-NPO-5%
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
EDPT-33-NPO-5%

EDPT-33-NPO-5%

150-100-W5R-103K
150-100-W5R-103K
EDPT-1000-Y5P10%
EDPT-1000-Y5P10%
EDPT-1000-Y5P10%
EDPT-1000-Y5P10%
EDPT-33-NPO-5%
EDPT-33-NPO-5%
150-100-W5R-103K
1C20Z5U104M0508B
202525U105M0508
1€20Z5U104M0508
150-100-W5R-103K
150-100-W5R-103K
EDPT-33-NPO-5%
EDPT-33-NPO-5%
1C20Z5U104M0508B
1C20Z5U104M0508B
EDPT-33-NP0O-5%
EDPT-33-NPO-5%
1C20Z5U104M0508
150-100-W5R-103K
EDPT-33-NPO-5%
EDPT-33-NP0O-5%
1C20Z5U104M0508
EDPT-33-NPO-5%
EDPT-33-NPO-5%
150-100-W5R-103K
200-050-NPO-152J
200-050-NP0-152J
200-050-NP0O-152J
200-050-NP0O-152J
200-050-NPO-152J
200-050-NP0-152J
200-050-NPO-152J
200-050-NPC-152J
1C2075U104M0508
1C20Z5U104M0508

Rev C

Description

ANALOG SWEEP #1 SCH
ANALOG SWEEP 1 PCB
TURRET TERMINAL
TWO CONTACT JUMPER
4-40 X 5/16 PAN

#4 X 1/4 FLAT WASHER
#4 X 3/16 SPLIT LOCK
ANALOG SWEEP #2 PCA
.01 UF CERAMIC X7R
33 PF CERAMIC NPO
33 PF CERAMIC NPQ
.01 UF CERAMIC X7R
.01 UF CERAMIC X7R
.01 UF CERAMIC X7R
33 PF CERAMIC NPO
33 PF CERAMIC NPO
.01 UF CERAMIC X7R
.01 UF CERAMIC X7R
.001 UF CERAMIC Y5P
.001 UF CERAMIC Y5P
.001 UF CERAMIC Y5P
.001 UF CERAMIC Y5P
33 PF CERAMIC NPO
33 PF CERAMIC NPO
.01 UF CERAMIC X7R
.1 UF CERAMIC Z5U

1 UF CERAMIC 75U

.1 UF CERAMIC 75U
.01 UF CERAMIC X7R
.01 UF CERAMIC X7R
33 PF CERAMIC NPO
33 PF CERAMIC NPO
.1 UF CERAMIC Z5U
.1 UF CERAMIC Z5U
33 PF CERAMIC NPO
33 PF CERAMIC NPO
.1 UF CERAMIC 75U
.01 UF CERAMIC X7R
33 PF CERAMIC NPO
33 PF CERAMIC NPO
.1 UF CERAMIC Z5U
33 PF CERAMIC NPO
33 PF CERAMIC NPO
.01 UF CERAMIC X7R
1500 PF CERAMIC
1500 PF CERAMIC
1500 PF CERAMIC
1500 PF CERAMIC
1500 PF CERAMIC
1500 PF CERAMIC
1500 PF CERAMIC
1500 PF CERAMIC

.1 UF CERAMIC Z5U
.1 UF CERAMIC 75U
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Part Number

CC50-04100
CE50-R6100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-04100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CE25-R6470
CE25-R6470
CE25-R6470
CC50-04100
CC50-00330
CC50-03100
CC50-03100
DSA0-04148
DZAC-05294
DZAC-05294
DZAC-05294
DZAC-05294
DZAC-05294
DZAC-05294
DZAC-05294
DZAC-05294
JIB2-20170
JIAI1-03230
RN50-14990
RN50-14950
RN50-14990
RN50-14990
RN50-14930
RN50-14990
RN50-14990

120BA05201

,
et b et b pod pd e ek fd fod pb fed et e nd ped fod frd pond md pd b e ok ok b bk o pd ok b bk ok bk d pd ek et o foed bt md o bk fed md pomd ot ek fd ok bk pond ok

Qty

CAGE

56289
2M734
51€42
51642
51€42
51€42
51€42
51642
51642
51642
51642
51642
51642
51642
51642
51642
51642
51642
51642
56289
51642
51642
51642
51642
51642
51642
51642
51642
51642
16508
16508
16508
56289
52763
51642
51642
07263
04713
04713
04713
04713
04713
04713
04713
04713
55322
52072
65640
65540
65¢40
65540
65540
65840
65540

ANALOG SWEEP #1 PCA

Mfr’s Part Number

1C2075U104M0508
ECEATHU100
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
1C20Z5U104M0508
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
150-100-W5R-103K
ECEALIEU4T0
ECEAIEUAT0
ECEAIEU470
1C20Z5U104M0508
EDPT-33-NP0O-5%
150-100-W5R-103K
150-100-W5R-103K
1N4148

IN5294

IN5294

IN5294

IN5254

IN5294

IN5294

IN5294

IN5294
SLW-110-01-S-D
CA-503-23B-43
CRB20FX4991
CRB20FX4991
CRB20FX4991
CRB20FX4991
CRB20FX4991
CRB20FX4931
CRB20OFX4981

Rev C

Des

1 UF C
10 UF 5
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF

cription

ERAMIC Z5U
OV RADIAL LEAD
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R

.01 UF CERAMIC X7R

.01 UF
.01 UF

CERAMIC X7R
CERAMIC X7R

.01 UF CERAMIC X7R

JUFC

ERAMIC 75U

.01 UF CERAMIC X7R
.01 UF CERAMIC X7R
.01 UF CERAMIC X7R

.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
.01 UF
47 UF 2
47 UF 2
47 UF 2
1 UFC
33 PF C
.01 UF
01 UF
IN4148
IN5294
IN5294
IN5294
IN5294
IN5294
IN5294
IN5294
IN5294
20 PIN
PIN S
L99K;5 M
.99K ;M
.96K ;M
L9GK ;M
.99K;M
L9SK M
L88KM

W

CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R
CERAMIC X7R

SV RADIAL LEAD
5V RADIAL LEAD
5V RADIAL LEAD
ERAMIC 75U
ERAMIC NPO
CERAMIC X7R
CERAMIC X7R
G.P. DIODE
.75mA REG DIODE
.75mA REG DIODE
.75mA REG DIODE
.75mA REG DIODE
.75mA REG DIODE
.75mA REG DIODE
.75mA REG DIODE
.75mA REG DIODE
STRIPLINE SOCKET
TRIPLINE PLUG

F;1/5W;1%;100PPM
F:1/5W;1%;100PPM
F31/5W;1%;100PPM
Fi1/5W;1%;100PPM
F;1/5W;1%;100PPM
F;1/5W;1%;100PPM
F;1/5W;1%;100PPM
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64
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Part Number

RN50-14990
RN50-14990
RN50-14990
RN50-14990
RN50-14590
WJIB-02022
RN50-11000
RN50-11000
RAPG-12000
RAPG-12000
RAPG-12000
RN50-21000
RN50-21000
RN50-21000
RN50-19090
RN50-21000
RN55-17500
RN50-21000
RN55-26650
RN50-21000
RN50-21000
RAPG-41000
RN50-22000
RN50-00200
RN50-00200
RN50-00200
RN50-00200
RN50-00200
RN50-00200
RN50-00200
RN50-00200
RN50-11000
RN50-11000
RN50-11000
RN50-11000
RN50-11000
RN50-11000
RN50-11000
RN50-11000
RN55-34420
RAPG-15000
RN50-00100
RN50-14990
RN55-02210
RN50-11000
RN50-11000
RN50-31000
RM5S-14700
RM7S 21000

UINO 07547

120BA09201

Qty
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Ref
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CAGE

65940
65940
655940
65940
65940
53387
813469
813489
32997
32997
32997
65940
65940
655940
65940
65540
81349
65940
81349
65940
65940
32997
65940
65940
65940
65940
65940
65940
£5940
65940
65940
81349
81349
81349
81349
81349
81349
81349
81348
81349
32987
65940
65940
81349
81349
81345
65940
71450
71450
65940
65940
65340
65540
24355

ANALOG SWEEP #1 PCA

Mfr’s Part Number

CRB20FX4991
CRB20FX4991
CRB20FX4991
CRB20FX4951
CRB20FX4991
923345-02
RN50C1001F
RN50C1001F
32967-1-202
32867-1-202
32967-1-202
CRB20FX1002
CRB20FX1002
CRB20FX1002
CRB20FX9081
CRB20FX1002
RN55D7501F
CRB20FX1002
RN55D6652F
CRB20FX1002
CRB20FX1002
32967-1-105
CRB20FX2002
CRB20FX20R0
CRB20FX20R0
CRB20OFX20R0
CRB20FX20R0
CRB20FX20R0
CRB20FX20R0
CRB20FX20R0
CRBZ20FX20R0
RN50C1001F
RN50C1001F
RN50C1001F
RN50C1001F
RN50C1001F
RN50C1001F
RN50C1001F
RN50C1001F
RN55D4423F
32967-1-502
CRB20FX10R0
CRB20FX4991
RN55D2210F
RN50C1001F
RN50C1001F
CRB20FX1003

750-61-R4.7K

750-81-R10K
CRB20OFX?7727
CRB20FX?727
CRB20FX?27727
CRB2OFX?777
AD7547KN

Rev C

Description

4 .99K;M F;1/5W;1%;100PPM
4 _99K;M F;1/5W;1%;100PPM
4.99K;M F;1/5W;1%;100PPM
4.99K;M F;1/5W;1%;100PPM
4_.99K;M F;1/5W;1%;100PPM
.2" INSULATED JUMPER

1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
2K 10% 257 .5W POT.

2K 10% 257 .5W POT.

2K 10% 257 .5W POT.

10.0K;M F;1/5W;1%;100PPM
10.0K;M F;1/5W;1%;100PPM
10.0K;M F;1/5W;1%;100PPM
9.09K;M F;1/5W;1%;100PPM
10.0K;M F;1/5W;1%;100PPM
7.5 K OHMS 1% MET FILM
10.0K5M F;1/5W;1%;100PPM
66.5 K OHMS 1% MET FILM
10.0K;M F;1/5W;1%;100PPM
10.0K;M F;1/5W;1%;100PPM
IM 10% 25T .5W TRIM. POT
20.0K;M F,I/SW 1%; 100PPM

Z0.0,M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
20.0;M F;1/5W;1%;100PPM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
442 K OHMS 1% MET FILM

5K 10% 257 .5W TRIM. POT
10.0;M F;1/5W;1%;100PPM
4.99K;M F;1/5W;1%;100PPM
221 OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
100K;M F31/5W;1%;100PPM
5 X 4.7K SIP RESISTOR NE
10K OHM X 7 SIP NETWRK
SELECTED IN TEST
SELECTED IN TEST
SELECTED IN TEST
SELECTED IN TEST
AD7547KN;DUAL 12 BIT DAC
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Parts List for

Part Number

UINO-07547
ULNO-00004
UTNO-00862
UTN0O-00862
UTNO-00322
UTNO-00742
UONO-00708
UGNC-00708
UONO-00708
UTNO-00022
UTNO-00091
UVNP-00100
ULNO-05053
UONO-00708
UING-07547
UONO-00708
UONO-00708
ULNO-05043
UTNO-01232
UONC-05532
UTNO-01542
UTNO-02732
UTNO-02732
UTNO-02442
UINO-07547
UINC-07547
UINO-07547
UINOC-07547
UONGC-00708
UONC-00708
UONO-00708
UONC-00708
ULNO-00004
ULNO-00004
ULNC-00004
ULNO-00004
UTNO-01382
UCNC-04078
UINO-07547
UONO-00708

120BA09201

bt ok b erd ok fomd et reed foad o b od et e b e pmd b o md ek ped poed e bbbt fd e fend fomd b ek ot pd o bed e

Qty

CAGE

24355
PMI

01295
01295
18714
18714
24355
24355
24355
18714
01295
24355
32293
24355
24355
24355
24355
32293
01285
18324
01295
01295
01295
04713
24355
24355
24355
24355
24355
24355
24355
24355
PMI

PMI

PMI

PMI

01295
01295
24355
24355

ANALOG SWEEP #1 PCA

Mfr’s Part Number

AD7547KN
CMPO4FP
74HC86N
74HCB6N
74HC32E
74HC74E
AD708JN
AD708JN
AD708JN
74HCO2E
SN74LSOSN
AD587JQ
1H5053CJE
AD708JN
AD7547KN
AD708JN
AD708JN
IH5043CPE
SN74HC123
NES532N
SN74HC154
74HC273
74HC273
MC74HC244N
AD7547KN
AD7547KN
AD7547KN
AD7547KN
AD708JN
AD708JN
AD708JN
AD708JN
CMPO4FP
CMPO4FP
CMPO4FP
CMPO4FP
SN74HC138
SN74HC4078
AD7547KN
AD708JN

Rev €

Description

AD7547KN;DUAL 12 BIT DAC
CMP04;QUAD COMPARATOR
QUAD 2 INPUT X OR GATE
QUAD 2 INPUT X OR GATE
QUAD 2 INPUT OR GATE
DUAL D FLIP-FLOPS
AD708JN;DUAL 0P AMP
AD708JN;DUAL OP AMP
AD708JN;DUAL OP AMP

QUAD 2 INPUT NOR GATE
74LS08  QUAD AND GATES
AD587;10V REF

IH5053 QUAD ANALOG SWITC
AD708JN;DUAL OP AMP
AD7547KN;DUAL 12 BIT DAC
AD708JN;DUAL 0P AMP

AD708JN;DUAL OP AMP

IH5043CPA DUAL SPDT SW
RETRIG. MULTIVIBRATOR
DUAL ;0P AMP;10MHz
DECODERS/DEMULTIPLEXER
74HC273;0CTAL D-TYPE F-F
74HC273;0CTAL D-TYPE F-F
74HC244 8X DRIV/RECV
AD7547KN;DUAL 12 BIT DAC
AD7547KN;DUAL 12 BIT DAC
AD7547KN;DUAL 12 BIT DAC
AD7547KN;DUAL 12 BIT DAC
AD708JN;DUAL OP AMP
AD708JN;DUAL 0P AMP
AD708JN;DUAL OP AMP
AD708JN;DUAL 0P AMP
CMPO4;QUAD COMPARATOR
CMPO4;QUAD COMPARATOR
CMPO4;QUAD COMPARATOR
CMP04;QUAD COMPARATOR
74HC138 DECODER/DEMULTIP
74HC4078;8 IN NOR GATE
AD7547KN;DUAL 12 BIT DAC
AD708JN;DUAL OP AMP
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Parts List For: 120BA06510 LEVEL PC2
Iten Part Number Qty Mfgr  Mfr’s Part Number
0 120BS06510 0.000
1 120CF06510 1.000
2 ETST-06224 4.000 OSECO 1280B-1
3 HQIP-00180 2.000 BIVAR 104-020 PERM-C-P
101  HBPP-44005 3.000  NYLOK NS127CR440RS
102 HWF3-40400 3.000
103 HWSS-40300 3.000
A 10AL  120BA15520 0.000
C 1  (CC50-03470 1.000  KEMET C320C473K5RECY
¢ 2 (C50-02100 1.000 AVY SR153C122MAT
C 3 CC50-04100 1.000  KEMET €322C104H505C
¢ 4 CC50-04100 1.000 “KEMET C322C104H505CY
C 5  CE25-R6470 1.000 PANSON ECEALEG4T0
C 6  CE25-Re470 1.000 PANSCN ECEAIEC470
¢ 7  CE25-Re470 1.000 PAHSON ECZAIEU470
¢ &  CE25-R6470 1.000 PANSON ECEAIEL4T0
C 9  CC50-01150 1.000  KEMET C315C131K1C5CE
¢ 10  CC50-011%0 1.000  KEMET C315C151K1G3C
¢ 11 CC50-01200 1.000 CENTRE 150-100-20G-201J
¢ 12 CC50-04100 1.000  KEMET C322C104H505C
¢ 13 (C50-04100 1.000  KEMET C322C104H5USCY
¢ 14  (C50-03100 1.000 TDK RD30HX7R103K
¢ CC50-02470 1.000 KEMET C315C472KER5C
C - CC50-04100 1.000 REMET €322C104H5T5CA
€ 21 CC50-03100 1.000 TDK RD20EX7R103K
¢ 22 CC50-03100 1.000 TDK RD30HI7R103K
¢ 23  CC5G-001%0 1.000  KEMET C315C150J2G5CK
C 24  CC50-04100 1.000  KEMET €322C104M505CA
¢ 25  CC50-04100 1.000 FKEMET C322C104M8T5CY
C 26  CC50-04100 1.000 REMET €322C104N505CA
¢ 27 (CC50-02150 1.000  KEMET C320C152J1G5C
C 28  CC50-02150 1.000  KEMET C320C152J1GRCA
€ 29  (C50-04100 1.000  KEMET C322C104H505CA
¢ 30  CC50-04100 1.000  REMET C322C104H5U5CA
C 31  CC50-04100 1.000  KEMET €322C104M5U5CA
¢ 32 CC50-04100 1.000  KEMET C322C104M5U5CA
¢ 33 (C50-04100 1.000  FEMET 322C104M505CA
C 34  CC50-04100 1.000  KEMET 322C104M505CA
¢ 37  CC50-03100 1.000 XK RD3CEITRIO3K
¢ 38 CC50-03100 1.000 TDK RDZ0HITRLI03K
¢ 39  CC50-03100 1.000 TDK RD30EX7R103K
C 40  CC50-03100 1.000 TDK RD30BITRI03K
C 41  CC50-04100 1.000  KEMET 322CL04H5U5C
C 42 CC50-00330 1.000  KEMET C315C330J2G5CA
€ 46 CC50-04100 1.000  KEMET C222CLO4M5T5CL

PAGE
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Description

LEVEL SCH

LEVEL PCB

TURRET TERMINAL

T013 INSULATOR

4-40 ¥ 5/16 PAY

#4 ¥ 1/4 PLAT WASHER
#4 ¥ 3/16 SPLIT LOCK
LEVEL DRIVER PCX
.047 UF CERAMIC ¥7R
.001 UF CERIMIC Y5P
.1 UF CERAMIC 50

.1 UF CERAMIC 150

47 UF 25V RADIAL LEXD
47 UF 25V RADIAL LEAD
47 UF 25V RADIAL LEAD
47 UF 25V RADIAL LEiD
150 PF CERINIC NPO
150 PP CERANIC NPO
200 PF CERANIC NPO
.1 UF CERIMIC 15U

.1 UF CERAMIC 15U
.01 UF CERIMIC ¥7R
.0047 UF CERIMIC X7R
.1 UF CERANIC 150
.01 UF CERAMIC i7R
.01 UF CERIMIC I7R
15 PF CERAMIC NPO

.1 UF CERAMIC 150

.1 UF CERAMIC I5U

.1 UF CEREMIC 15U
1500 PP CERAMIC

1500 PF CERAMIC

.1 OF CERAMIC 150

UF CERAMIC 750
UF CERAMIC 50
UF CERAMIC 15U

UF CERAMIC 150

.1 OF CERAMIC 15U
.01 UF CERAMIC X7R
.01 UF CERIMIC ¥7R
.01 UF CERAMIC X7R
.01 UF CERAMIC ¥7R
.1 UF CERAMIC 15U

33 PF CERAMIC NPO

.1 UF CERAMIC 150

e b s
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Parts List For: 120BA06510 LEVEL PC REV: E
Iten Part Number Qty Mfgr  Hfr’s Part Number Description

C 47 €C50-04100 1.000  KEMET C322C104M5U5CY .1 OF CERAMIC 750

C 48  (C50-00150 1.000  KEMET €315C150J2C5CA 15 PF CERAMIC NPO

C 48 €C50-02100 1.000 AV SR155C122HAT .001 UF CERAMIC YSP

¢ 52 €C50~03100 1.000 TDK RD30HX7R10ZK .01 UF CERAMIC X7R

¢ 53 CE16-R6330 1.000 NICHI1 UVPICZ30HDANAX 33 OF >16V NON-POL RADIA
C 54 €C50-03100 1.000 TDK RD30HX7R103K .01 UF CERAMIC i7R

C 55 CC50-03100 1.000 TDK RD30HY7R103K .01 UF CERAMIC 7R

C 56 CC50-04100 1.000  KEMET €322C104M5TBCY .1 UF CERAMIC 75U

c 57 €C50-04100 1.000  KEMET C322C104M505CY .1 UF CERAMIC 150

C 5% CC50-03100 1.000 TDK RD30HX7RI03K .01 UF CZRAMIC X7R

€ 60  CC50-03100 1.000 T RD30HX7R103K .01 UF CERAMIC X7R

C 61  CCB0-03100 1.000 TIK RD3CEX7R103K .01 UF CERAMIC {7R

¢ 62  (C50-03100 1.000 TDK RD3CHXTRI03K .OL UF CERAMIC X7R

C €3 €C50-03100 1.000 TDK RD3CHY7RI0IK .01 UF CERAMIC X7R

C 64 CE25-R6470 1.000 PANSON ECEALEU47C 47 OF 25V RADIAL LEAD

C 65 CE25-R6470 1.000 PANSON ECZALEU470 47 UF 25V RADIAL LEAD

C 66 CC50-04100 1.000  KEHET €322C104M505CL .1 UF CERAMIC 750

C &7 €C50-04100 1.000  KEMET C322C104H505CL .1 OF CERAMIC 50

C 68 CE25-R6470 1.000 PANSON ECEALEU470 47 UF 25V RADIAL LEAD

C 69 €C50-03100 1.000 TDK RD30HI7R103K .01 UF CERAMIC X7R

¢ 70  CC50-03100 1.000 TIK RD30HX7RI03K .01 UF CERAMIC X7R

¢ ™ €C50-03100 1.000 TDK RD30HX7RI03K .01 OF CERAMIC X7R

C €CS0-04100 1.000  REMET C322C104H505CL .1 UF CERAMIC I5C

¢ 3 CC50-02100 1.000 AVY SR1£5C122MAT .001 UF CERAMIC YSP

c 7 €C50-02470 1.000  REMET C315C-72K5RACY  .0047 UF CERAMIC X7R

C 78 CC50-04100 1.000  KEMIT C322C104M505C: .1 UF CERAMIC I50

C 77  CC50-04100 1.000  KEMET (322C104M505CL .1 UF CERAMIC 75U

c 78 CC50-03100 1.000 TDK RD30HEY7R103K .01 UF CERAMIC X7R

C 79 €C50-03100 1.000 TDX RD30EX7R103K .01 UF CERAMIC X7R

C 8 CC50-04100 1.000 KEMET C322C.04M5T5CY .1 UF CERAHIC 1750

C 86 CC50-04100 1.000  KEMET C322C104HBUSCY .1 OF CERAMIC 50

¢ 87  CC50-04100 1.000  KEMET C322C104H5USCA .1 OF CERAMIC 15U

C 88 CC80-03100 1.000 TDK RD30HX7RI03K .01 UF CERAMIC X7R

C 8  (C30-03100 1.000 TDK RD30HX7R103K .01 UF CERAMIC X7R

¢ 9  CC50-03100 1.000 TDK RD30HX7R103K .01 UOF CERAMIC I7R

¢ 91 €C50-03100 1.000 TDK RD30BX7R103K .01 UF CERAMIC X7R

¢ %2 €C50-00680 1.000  KEMET C315C630J2G5CA 68 PF CERAMIC NPO

R 1 DSA0-04148 1.000 ANY 1N4148 1N4148 G.P. DIODE

(R 2 DSAC-04148 1.000 ANY 1N4143 1N4148 G.P. DIODE

CR 3 DSA0-02810 1.000 HP 5082-2810 5082-2810 SCHOT. DIODE
CX 74 CC50-272727 0.000 COMPONENT SELZCTED IN TEST
DS 1 ILRR-10125 1.000 HP HLMP-E101 RED LED

J 3 JI1B2-20170 1.000 SAMTEC SLW-110-01-5-D 20 PIN STRIPLINE SOCKET
J 4 JI1B2-20170 1.000 SAMTEC SLw-110-01-5-D 20 PIN STRIPLINE SOCKET
J 5 J1B2-20170 1.000 SAMTEC SL¥-110-01-S-D 20 PIN STRIPLINE SOCKET
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Bill of Material (bv Ref Designator:

120BA06510 LEVEL PCA

Part Number Qty Mfqr  Mfr’s Part Number

LADO-06470 1.000 DALE IMS-5 470 10%
LAD0-06470 1.000  DALEL IMS-5 470 10%
LADO-07100 1.000  DALE THS5 100TH
QHNS-00215 1.000  TOPAI AD215DE
QMNS-00215 1.000 TOPAZ AD215DE
RN50-21000 1.000  DALE RH50C1002F
RN50-21000 1.000  DALE RNB0C1002F
RAPG-12000 1.000 BOURNS 32967-1-202
RAPG-12000 1.000 BOURNS 32961-1-202
RAPG-21000 1.000 BOURNS 32967-1-103
RY50-21000 1.000  DALE RN50C1002F
RN50-21000 1.000  DALE RN50CLO0ZE
RN50-21000 1.000  DALE RH50C1002F
RN50-11000 1.000  DALE RNCSOH1C01F
RN50-11000 1.000  DALE RNC50H1001F
RN50-11000 1.000  DALE RNCS0H1001Y
RN50-11000 1.000  DALE RNCS0B1001F
R¥50-11000 1.000  DALE RNC50H100:F
RN50-11000 1.000  DALE RNC50H1001Z
RN50-03320 1.000  DALE R¥50C3320F
RY50-11000 1.000  DALE RNCS0H1COLY
R¥50-11000 1.000  DALE RNCE0HIO00LF
RN50-16980 1.000  DALE R¥50CE981F
RN¥50-16980 1.000  DALE RN50CE931F
RN50-11000 1.000  DALE RNC50H1061F
RN¥50-11000 1.000  DALE RNC50H1001F
RN50-21000 1.000  DALE R¥50C1002F
RN50-21000 1.000  DALE RN50C1002°F
RAPG-15000 1.000 BOURNS 32962-1-502
RAPG-21000 1.000 BOURNS 329671-1-103
RAPG-15000 1.000 BOURNS 32962-1-302
RAPG~21000 1.000 BOURNS 3296%-1-103
RN50-05620 1.000  DALE RN50D5620F
RN50-21000 1.000  DALE RY¥50C1002F
R¥50-21000 1.000  DALE RN50C1002F
RN50-11000 1.000  DALE RHC50H1001F
RN50-11000 1.000  DALE RYC50H1C0LF
RN50-21000 1.000  DALE KN50C1002F
RN50-41000 1.000  DALE KN50C1004F
R¥50-21000 1.000  DALE FN50C1002F
RN50~11000 1.000  DALE RNC50H10CLF
RN50-11210 1.000  ROHM CEB20Fi1211
RN50-12210 1.000  DALE EN50C2211F
RNS0-16980 1.000  DALE RN50C5931F
RN50-22000 1.000  DALE EN50C2002F

PAGE
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47 UF INDUCTOR

47 UH INDUCTOR

100 UH INDUCTOR

SD215DE D-MOS FET
SD215DE D-MOS FET

10.0 X OHMS 1% MET FILH
10.0 K OHMS 1% MET FILM
2K 10% 25T .5W POT.

2K 10% 25T .5W POT.

10K 10% 25T .5@ TRIN POT
10.0 K OHMS 1% MET FILH
10.0 X OHMS 1% MET FILNM
10.0 K CHMS 1% MET FILHM
1.00 K CHMS 1% MET FILH
1.00 K OEMS 1% MET FILM
1.00 K OHMS 1% MELT FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
332 OHMS 1% METAL FILM
1.00 X OBMS 1% MET FILM
1.00 K OBMS 1% MET FILM
£.98 K CHMS 1% MET FILH
6.98 K OEMS 1% MET FILN
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
10.0 K OEMS 1% HET FILH
10.0 X OEMS 1% HET FILH
5K 10% 25T .5W TRIM. POT
10K 10% 25T .5W TRIN POT
5K 10% 25T .5W TRIM. POT
10K 10% 25T .5W TRIM POT
562 QHMS 1% METAL FILM
10.0 K OHMS 1% MET FILM
10.0 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
10.0 K OHMS 1% MET FILM
1.00 M QHMS 1% MET FILM
10.0 K OHMS 1% MET FILM
1.00 X OHMS 1% MET FILM
1.21 K CHMS 1% MET FILM
2.21 K OHMS 1% MET FILM
6.98 X OHMS 1% MET FILM
20,0 X OEMS 1% MET FILM






23-DEC-94 11:02 i

Parts List For: 120B406510

BOM_1

LEVEL PCi

Iten Part Numper

44 RN50-16980
45 RN50-22000
46 RN50-11000
47 RN50-31000
48 RAPG-21000
49 RN50-21000
50  RAPG-25000
51 RN50-00511
52 RN50-31000
53 RN55-12210
54 RN50-11000
RE50-11000
56 RN50-21000
57 RN50-13320
58 RN50-21000
53 RN50-21000
60  RN50-21000
61  RN50-21000
62 RN50-21000
63 RN50-21000
64 RN50-21000
65 RN50-21000

5 RN50-32000
o8  WJIB-05022
69 R¥50-12210

oo X RO PO o PO MO s RO D MO T PO e
wn
wt

1 UTNO-00042
2 ULHNO-05053
3 UONO-00746
5  UON0-00712
6  UONO-00746
7 TONO-00746
8§  ULKO-00539
9  ULNO-00539
10 UON0-00842
13 UONO-00746
14 ULHO-05053
15 UON0-00027
16 ULNO-05053
17 UONO-00712
18 ULNO-05053
19 ULNO-00311
20 UTNO-01382

AAaOdca oA doy
o aaaaaaaaaaca ol R

Qty

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.000
0.000
0.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Hfqr

DALE

DALE

DALE

DALE
BOURNS

DALE
BOURNS
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE
DALE

3M
DALE

ANY
MAXIM
ANALOG
ANALOG
ANALOG
ANALOG
ANALOG
ANALOG
ANALOG
ANALOG
MAXTH
ANALOG

MAXT
ANALOG
MAXIM
1

TI

Kfr’s Part Number

RNB50C6381F
RN50C2002F
RNCS0H1001F
RN50C1003F
32967-1-103
RN50C1002F
32961-1-503
RN50CS1R1F
RN50CL003F
RN55C2211F
FNC5CH1001F
RNCS0B1001F
RN50C100ZF
RN50C1332F
RN50CL002F
RN50CLO02F
RN50C1002F
RN50C1002F
RN50C1002F
RN50C1002F
RN50C1002F
RN50C1002F
RN50C2003F
623345-05-C
RN50C2211F

74HC04
DG412DJ
AD746AQ
AD7127Y
ADT4640Q
AD746AQ
ADS39KN
ADS39KN
AD34Z0N
AD74640
DG412DJ
ADOP27CN
DG412DJ
ADV120W
DG412DJ
[M311P
T4HC138Y

Description

65.98 K OHMS 1% MET PILM
20.0 K OHMS 1% MET FILM
1.00 X OHMS 1% MET FILM
100 X OHMS 1% MET FILM
10K 10% 25T .5W TRIM POT
10.0 K OHMS 1% HET FILM
50K 10% 257 POT

51.1 OHMS 1% METAL FILH
100 K OBMS 1% MET FILM
2.21 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM
1.00 K OHMS 1% MET FILM

10.0 K OHMS 1% HET FILM
3.32 K OBMS 1% MET FILM
10.0 X OHMS 1% MET FILM
10.0 K OBHS 1% MET FILM
10.0 ¥ OEMS 1% MET FILM
10.0 K QHMS 1% HET FILM
10.0 K OHMS 1% MET FILHM
10.0 K OBMS 15 MET FILM
10.0 K OBMS 1% MET FILM
10.0 K OHMS 1% MET FILH

200 X OBMS 15 HET FILH
.5 TNSOLATED JUNPER
2.21 K OBMS 1% MET FILM

COMPCNENT SELZCTED IN TEST
COMPONENT SELECTED IN TEST
COHMPONENT SELECTED IN TEST

SN74BC04 HEX INVERTER
1H5053 QUAD ANALOG SWITC
AD746JN DUAL OP AMP
AD712JN DUAL OP AMP
AD746JN DUAL OP AMP
AD746JN DUAL OP AMP
AD539 LINEAR MULT/DIVIDR
AD539 LINEAR MULT/DIVIDR
AD842 80 MHT OP AMP
AD746JN DUAL OP AMP
TH5053 QUAD INALOG SWITC
OP27GN LOW DRIFT QP AMP
TH5053 QUAD ANALOG SWITC
AD712JN DUAL OP iMP
TH5053 QUAD ANALOG SWITC
LH311N COMPRATOR
74BC138 DECODER,DEMULTIP
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Bill of Material (by Ref Designator)

120BA06510 LEVEL PCA REV: E
Part Number Oty Mfgr  Mfr’s Part Humber Description
UTNO-02732 1.000 TI 74HC273N  74EC273;0CTAL D-TYPE F-¥
UTH0-02732 1.000 TI T4HC273X  T74HC273;0CTAL D-TYPE P-F
UTHO-01252 1.000 TI SN74HC125AN MC74HC125K QUAD BUFFER
UINO-07846 1.000 ANALO AD7846JH AD7846JN;16 BIT DAC
UCHO-00708 1.000 ANALOL AD708JN AD708JN DUAL OP AMP
UVHP-00050 1.000 I PMI REFO2HP REF02 5V 3PPM REFERENCE
UON0-00027 1.000 ANALOG ADOPZ7GN OP27GN LOW DRIFT QP AMP
ULN0-00839 1.000 ANALOG ADS39KN ADS39 LINEAR MULT/DIVIDR
UON0-00746 1.000 ANALOG AD746AQ AD746JN DOAL OP AHP
UCH0-00027 1.000 ANALOG ADGP27GN QP27GN LOW DRIFT OP AMP
UTNO-07524 1.000 MAXIM MX7524J4 AD7524 8 BIT D/4
UON0-00072 1.000 TI TLO72CP TLO72CP DUAL FET OP AMP
DRAE-00827 1.000 HOT 1N8274 1N827 6.2V REF. DIODE
DRAE-00827 1.000 HOT 1N8274 1N827 6.2V REF. DIODE
DIAD-04728 1.000  HOTO 1N4728 IN4728 3.3 V ZENER
¥180-00246 1.000 NEL NEL C1360N 2.4576MEZ CRYSTAL






